MHUHHUCTEPCTBO ITPOCBEUIEHUS POCCHIICKOI PEAEPAIINHN
MunucreperBo o6pazoBanus Ilpumopckoro kpas
Ynpasienue o6pa3oBanns u MoJIOAEKHOIH HOJTHTHKH AIMHHHCTPAUHH

Yccypuiickoro ropoackoro okpyra

MBOY COIII c.HoBOHHKO/ILCKA

PACCMOTPEHO COI'JIACOBAHO
mMo 3JIYBP
/éf/ﬁ

v

ITucapesa C. [O. Jlykuna M. A.
ITporoxon Ne 7 ot «31» 08
2024 r.

PABOYAS ITIPOI'PAMMA
(ID 4097413)

yuebHoro npeamera «®@usuka. Ba3osbrii YPOBEHb)

s oOyqaromuxcs 10-11 kmaccos

Cocrasurens: beprax Enena IOpresna

¢. HoBonukoanck 2024



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanne TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTBIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHM: JMYHOCTHBIE, MeETalmpeaMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnKay Mo rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HayYHBIH METOJ MO3HAHUS TPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oOpazoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOphIE B TporpamMme 1o (u3nke OOBeAUHEHBI B OOLIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHaleHUs kabuHera ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACIACTCS pCUHICHUTIO paC‘-IéTHBIX 1N KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3gcIOB. 21.]'[?1 KauC€CTBCHHBIX 3aJa4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsimu DPI'OC COO Kk MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHOe 000pynoBaHue (OpMHpPYeTCs B COOTBETCTBUM C IMPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYEHUYECKMX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIh30BAaHUH AHAJOTOBBIX M HH(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYalIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne STuX Iiedell oOecrieunBaeTcs pPEIICHHeM CIIEAYIOIUX 3aJad B Ipoliecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U JIEMEHTHI acTpOo(DU3UKY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbIO, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHe (PU3NUYEeCKOn
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIaHUPOBAHUS M MPOBEICHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbI YpOBEHH) Ha YPOBHE CpeaHEro oodmiero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTEIb JEJacT BBIOOP MPOBEICHUS JIAOOPATOPHBIX padOT H
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COILEPKXAHUE OBYUEHUA
10 KJIACC
Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 NO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHus OKpyxarouiero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TCOPUU. | paHHIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (OPMHPOBAHWU COBPEMEHHOM HAay4HOW KapTHHBI MHpa, B
MPAKTUYECKOU JACSATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.

Pa3nes 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JABMWXeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEIICHUS MAaTEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMe MaTepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE TIEPEIaYH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBr>xkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAY  MOYTAMHM,  [PONUACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH Herotona mns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.



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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBIICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.

MoMEeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lnedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TOAIIMITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnoxeHue CHIL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MMAICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXHUHE U PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuii paBHOBeCHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3aKoHbl COXpaHeHUsA 8 MeXaAHUKe

Nmmynsc MaTepualibHON TOUYKH (Teja), CUCTEMbl MaTepUaIbHBIX ToueK. IMIynbc cHilbl u
M3MEHEHHE UMITyJIbca Tella. 3aKOH COXpaHeHUs UMNYyibca. PeakTuBHOE JBMXKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMartepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEpPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTenumanpHas 3Heprus Tejaa BOIM3U MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

Texnuueckne yCTpOWCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHUYEeCKOW JHEPTHH Tella Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO HKT'YTa.



Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUl

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Huddysus. XapakTep MABWKCHHUS U B3aUMOJCHCTBUS YaCTHI]
BelmecTBa. MoJiel CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mogens uaeansHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETHYECKON TEOopUu
UJeaNbHOTO Tra3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHEW KHHETUYECKOW HHEepruu
TEeIIOBOrO JABWKEHHWS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeAcTaBiIeHHEe H30TPOILIECCOB: U30TEPMa,
n30x0pa, nzobapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JOUCKPETHOE CTPOCHHE BemecTBa, Qororpadum MOIEKyI
OPraHNYeCKUX COCTUHECHUH.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWUTFOCTPpUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSIHHS MI€AJIBbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MeEpeHUH o00BbéMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y IApaMEeTPpaMU COCTOSTHUSL Pa3pEXKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJUHAMUYECKOW CHUCTEMBI U
crioco6Obl e€ u3MmeHeHusi. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
UJIeaNbHOTO Ta3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KoJinuecTBO TEIIOTHI MPHU TEIUIONepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTr0O 3aKOHA TEPMOJIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPO/IE.

TennoBsie Mamuubl. [IpuHune! neiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TEIUIOBBIX MamuHax. Koadduiuent noneznoro aeictBus TeroBoil Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPruu Tela MPU COBEPIICHUU pabOTHI: BBUJIET MPOOKH U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue 3Qupa B JATYHHOH TPyOKe MyTEM
TpeHus (BUACOAEMOHCTpALIU).

N3meneHne BHyTpeHHEH SHEPryuu (TeMIiepaTyphl) Tela Mpy Terionepeaaye.



OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3/yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mojienu apoBoii TypOUHBI, IBUTATEIIsE BHYTPEHHETO CrOPaHuUsl, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Vcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEIbHAS BJIAXXHOCTh Bo3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOIIUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctainuzauus. VY aeiabHas
TeruioTa miasseHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue nmpu NoOHWKEHHOM JaBJICHUH.

CriocoOb1 3MEPEHUS BIAKHOCTH.

Habnmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenmne 0OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXaA.

Pa3znen 4. diiekTpoauHaAaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tell. OJEeKTpU4yeckuil 3apsan. JlBa BHAA SIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

Bzaumopeiictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JI€KTpUYECKH  3apsjl.
Onekrtpuueckoe mnoJe. Hampsxk€HHOCTh anekTpudeckoro mnois. IlpuHnun cynepno3unuun
ANEKTPUYECKUX MoJIeh. JINHNN HanpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousia.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AMDIIEKTPUKH B AIEKTPOCTATUYECKOM IToJie. JluaiiekTpruueckasl IpOHUIIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcartop. DIeKTpoEMKOCTh IIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBAa M IMPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMojelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMnIIeKTPpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIONIaJAM ILJIACTHH,
PACCTOSTHUSA MEKIy HUMH U TUAJIEKTPUUECKON POHUIIAEMOCTH.



DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUUYeCKUil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTOuHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma as1s ygacTka LIETH.

DnexTpuyeckoe COIPOTHUBJICHUE. VY aensHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa s
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DneKTpuYecKuif TOK B pPacTBOpAaxX U pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOManus. DIEKTPOIU3.

OnekTpuyecknil TOK B razax. CaMOCTOSATENbHBIN M HECAMOCTOATENBHBIA pa3psia. MoaHus.
[Tna3ma.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
mpuOOpPHl, TEPMOMETP COIMPOTUBIICHUS, BAKyyMHBIM TUOJZ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHune >neKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHHE TaJIbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenue  JNEKTPOABIDKYIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHBIICHUS.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 10 kiacce OCYIIECTBISETCS € Yy4ETOM
coJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsi3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpauu U TEXHOJIOTHH.



Mesicnpeomemnsie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3udeckas BeIWYMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl YypaBHEHMH, JHUHEWHas ¢(yHKuus, mapabona,
runep0oIa, uX rpapuKh ¥ CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPhl M HMX IPOEKIHMH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JIBIKEHHE B JKUBOW Mpupojie, TudQy3us, 0CMOC, TEILIOOOMEH
YKUBBIX OpraHU3MOB (BMJIbl TEIUIONEPENIAUH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIINS, TalbBaHHUKA.

l'eoepagpus: BIaXXHOCTh BO3/4yXa, BETPbI, 0APOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHNE IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOIl
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTpPOCTAaTHYeCKas  3alluTa,  3a3eMIJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEp, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHAyKuU. [[pyuHIUIT Cyneprno3ului MarHUTHBIX Mojied. JIMHUM MarHUTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanMoaelicTBre MPOBOHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEeKTpOMAarHUTHOM uHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAsS CUJAa WHAYKIUU B IPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NEYb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBIIKYILECH CUIIBI UHIYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIS KATYIITKA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Paznea S. KoredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanui. [IpyXKMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX KosieOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenpupiii kOHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTUHM B UACATHBHOM KOJIeOaTeITbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYKIeHHbIE MEXaHHYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenaya U MOTpeONiEHHWE DIEKTPUUECKONW SHEPIHH.
OKOJIOTMYECKME PUCKU TP MPOU3BOACTBE 3ieKTpos3Hepruu. KynbTypa w#cnosip3oBaHus
AJIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, JIMHUHU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNIbHOM CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KouaeOaHuii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHMUS.

OcmuinorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HampsOKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUHA.

Pe3onanc npu mnocnenoBaTeIbHOM COEOUHEHUU PE3UCTOPa, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIEOaHHH Tpy3a HA HUTHU OT JTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmnepeMEHHOT0 TOKa B IENUM M3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
W juuHa BoJIHBL. [lomepednple W TMpoJosbHBIC BOJHBL. MHTepdepeHmms u Tudpaxus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS M3JIYyYCHHS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusi BeKTopoB E, B, V B snexrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeJoMJieHne, ToJispu3anus, audpakmus, uatepdeperius. CKopoCcTh
AIIEKTPOMArHUTHBIX BOJIH.

[lIkana »meKTpOMarHUTHEIX BOJIH. [IpuMeHeHHEe SJEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAasl JMATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaauoONpUEMHHK, TEICBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromeecs Teno kKak MCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U peIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHuu u Audpakiini MeXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOH M 4YacTOTOM
KoJeOaHMiA.

UccnenoBanue  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakius, “HTepPepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonHeliHOE pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe W300paKEHUH B ILIOCKOM
3epKa’e.

[Ipenomiienne cBeta. 3aKOHBI MPEJOMIICHHS CBeTa. AOCOJIOTHBIM  TOKasarelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHblii Yroj MOJHOIO BHYTPEHHETO
OTpakeHU.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro ceera. LBer.

CobOuparoniue u paccewBaroiye JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKasi CuJia TOHKOU JIUH3BL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nrH3ax. Popmysna TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBast onrtuka. WuTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUA
HaOIIO/IECHUS] MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.



Hudpakmust cBeta. Judpakunonnas pemérka. YciaoBHe HaOMIOJACHUS TIJIaBHBIX
MaKCHUMYMOB TP TaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHudeckne yCTpoWCcTBa W MPAKTHYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MPOCKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OITHKA, AUPPAKIUOHHAS
pemeéTKa, TMOJIAPOULI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHEHUEe, OTPAKEHHE U MpelomiieHHe cBera. OnTudeckue
pHUOOPHL

[lonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nunrepdepeHiiuu crera.

Ha6nronenue nqudpakiuu certa.

HaGnronenue aucnepcun cera.

[Tonydyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue crekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcCHOBBI cieniAJILHOM TEOPHUHM OTHOCHTEILHOCTH

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH: HMHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHEe BPEMEHU U COKpAIllCHUE JTUHBL.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOsL.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Imanka cBsi3u SHEPTHH (POTOHA C €0 YACTOTON. DHEPTUS U MUMITYIIHC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

Hasnenune cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuueckue yCTpONCTBA M NpaKTHUECKOE NpUMEHEHHe: (POTo3IeMeHT, (HOTOJATUUK,
CoNTHEYHas OaTapesi, CBETOIHOI.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nyyenue u mornomenne GOTOHOB MU Iepexoje aToMa ¢
OJIHOTO YpPOBHSI B3HepruuM Ha Apyro. Buzapl crekrpoB. CHeKkTp YpoBHEH 3HEpruu aroma
BOJIOPO/JIa.

BounnoBsie cBoMcTBa yacTull. Bosbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue yCTPOMCTBA W NPAKTUYECKOE INPUMEHEHUE: CHEKTPaJbHBbIM aHAIN3
(criekTpocKo), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habmtoienne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HaGmronenue nuHeyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh CTpOCHHS  sfpa. OTkpbITHE
paaunoaktuBHOCTH. OnBITH Pezepdopaa no onpeneneHnio cocraBa paJioakKTUBHOTO H3JIy4EHUS.
CoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OtkpbiTue TpoTOHa W HeiTpoHa. Hyxionnas monens siapa [eiizenGepra—liBanenko.
3apsn sapa. MaccoBoe unciio sapa. M30Tormnsl.

Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsie cuibl. JledekT Macchl sapa.

Snepubie peakuuu. Jlenenue u CUHTES €.

SAnepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOieMbl W TEPCIEKTUBBI  SIECPHOU
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPIEeTUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.

TexHuueckne ycTpoMCTBAa M MPAKTHUYECKOE MPUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6boMoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMHU M ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHoMmMuu. IlpukinagHoe U MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHUH.

Bup 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IIAHETHI, UX BUAUMOE JBH)KEHUE.

Conneynas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ComHua u 3BE34. 3BE3IBI, HMX
OCHOBHBIE XapaKTEpUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJisi 3BE3] TJIABHOU
IIOCJIEOBAaTENbHOCTU. BHyTpeHHee crTpoeHne 3BE34. CoOBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXKICHUH U 3BoIronnn CoJlHIIA U 3BE3/1. DTanbl KU3HU 3BE3L.



Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxkenne Cosnua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBasapsl. UEpHbIE IBIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM I1a30M € UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIENICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOTo MoIyIIapus U SIPKUE 3BE3]IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
TUYECKOM cdepax [esATEIbHOCTH UYelIOBEKa, pPOJdb U MeCTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
MpescTaBiIeHU 0 (pu3nYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTaBICHHUI O IPUPO/IE.

MexnpeamerHblie CBSI3U

N3yuyenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO IO3HAHUS:
SIBJICHUE, Hay4yHbIH (akT, Tumnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, TeOopws, HaOII0/IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMBbl ypaBHEHUH, TPUTOHOMETPHUUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKLMH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKU [IOJJ00US TPEYTOJIbHUKOB, OIIPEeNICHHE TUIOIAAN IUIOCKUX GUTyp U 00bEMa Tel.

Buonoeus: snexkrpuueckue SBICHUS B KMBOM mnpupoje, KojeOaTelabHblE IBU)KEHUS B
KUBOM TNPUPOJE, ONTUYECKUE SBICHHUS B JKUBOW NPUPOJE, ACHCTBUE paJWallMM HA JKUBBIE
OpraHu3MBl.

Xumua: CTpOEHHE aTOMOB M MOJIEKYN, KPUCTaJUIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: marHuTHBIE TOJIOCA 3€MJIM, 3QJI€KH MarHUTHBIX Py, GoTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DJIEKTPOIIEpENay, TEHEpaTOp IEPEMEHHOIO TOKa, 3JIEKTPOJIBUTATEIIb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEIEeBHU30p, aHTeHHa, TenedoH, CBY-mneus,
ITPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA, COJIHEYHAs Oarapes



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUA

OcBoenune yuebHoro mpeaMera «®Pusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHUS ydeOHOro mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM POCCHHCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMHM  OOYdYaOMmErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIILHOM OpraHu3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C CONUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCHUICKOM TPaXAAHCKON MACHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHXKCHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPEecCHOHATBHON NEATEIbHOCTH, B TOM YHUCIIEC
CBS3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TITaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B oOmacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JICHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHue OMbITa JACATEIBHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JEATEIHPHOCTH, TOTOBHOCTh B TPOIIECCE M3YUeHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITSILHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH EJIN JeSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHUH UX JTOCTIKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh TIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEISAM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAdOTy B YCJIOBHSAX PEATBHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE ITPH PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMH
HaYyKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIBCKON M MPOEKTHON JEATEIILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4
(U3NIECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHS, €0 HWHTEPIpPETAIIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallUsAX, B TOM 4YHCIE IpU
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCUICHUS 3aJauyd pPe3yJbTaThl, KPUTHUYCCKH
OILICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEBHON NEATCIHLHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 00IacTh KU3HEACATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIbBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ unopmanueii:

BIIJIETh HABBIKAMU TOJydeHHUs WH(popMaru (GU3NYECKOTO COACPIKAHUS M3 MUCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHaIM3, CHUCTEMAaTH3alMI0 U
WHTEPIPETANIO HHPOPMAIIH PAa3TUYHBIX BUOB U (POPM MpeaCcTaBICHUS;



OILICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJB30BaTh CPEJICTBA HMH(POPMAMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3alMOHHBIX 3aJad C COONIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHus, IPaBoOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPIKAHUS B PAa3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HauYeHUs WHPOpPMAIMKM W LEJNEeBOM ayAMTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MIPE/ICTaBICHUS U BU3YyaIU3alUH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHE Ha YpOoKaX (PM3UKH U BO BHEYPOUHOU JIESATEIHLHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallUi U cMAT4aTh KOHQIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYATbHONW pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEeJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U Ka)JOr0 yYaCTHMKA KOMAaHJbl B OOIIMI pe3ylnbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh HJAEH C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS] PAacUYETHBIX M KAYECTBEHHBIX 3aJad, IUIAH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHU;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OSPYIUIUH B oOnactu (pusmkwy,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBEI B JIEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUN IS OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;



IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTrPaMMBbl IO (pU3MKeE 115
YPOBHS cpenHero o0mero o0pa3oBaHHus y OOYYaOUINXCSl COBEPIICHCTBYETCS AMOLMOHAIBHBIHN
MHTEJUIEKT, IPEANoJaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIILHON Cepsl, ObITh YBEpEHHBIM B ceOe;

caMOperyJInpoBaHus, BKJIIOYAIOUIETO CaMOKOHTPOJIb, yYMEHUE [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U POSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIlMM, BKJIOYAIOIIEW CTpEeMJIEHHE K JOCTM)KEHMIO LeIM U YyCHexy,
ONTHMMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYrUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHL

NNPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiacce mpenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIEITEIILHOCTH JIFOICH;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHHS] H3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO0, MACATBHBIA Tra3, MOIENIU
CTPOEHHMS Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKHUH 3aps] NpH pEeUICHUU
buznueckux 3auay;

pacrno3HaBaTh (QU3MYECKHe SBJICHUS (MPOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE MBH)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBUKEHHE 110 OKPYKHOCTH, HHEpIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAlUs, TNIaBIIEHUE, KPUCTAIIIN3allus,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPHITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, 3JIEKTpU3auus Tedl,
B3aMMOJICIICTBUE 3apAJIOB;

OINMCBHIBATH MEXaHMUYECKOE JBM)KEHUE, UCIOJb3ys (PU3MUECKHe BETUYMHBI: KOOpHMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJIA, UMITYJIbC Tella, KUHETUYECKas
SHEprus, MOTEHIMaJbHas SHEprus, MexaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; HpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, HX
0003HaueHMsI U €JMHHUIIbI, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOIIME JAaHHYIO (PU3UYECKYIO BEITHUUHY
C IpYrUMH BEIMYNHAMY;

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOICTBA T€l M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEOHEKBAaJApaTU4Has CKOPOCTb MOJIEKYJ, KOJHMYECTBO



TETJIOTHI, BHYTPEHHSSI SHEPrusi, paboTta ras3a, KOdQQHUIHUEHT MOJE3HOrO ICHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHMSI W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYUHAM;

ONMCHIBATh M3YYECHHBIE 3JIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IIOJIE,
HanpspKEHHOCTh  IMOJISA, IOTEHLMAJ, pa3HOCTb IOTEHUUANIOB; IpPU ONUCAHUU IMPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJB3YEMbIX BEJIWYMH, WX OOO3HAUCHWS W EIMHUIIBL
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BETHYNHAMH;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl W SBJICHUS, HCIONB3yd (DU3MUYECKHE 3aKOHBI U
MPUHLIMIBL: 3aKOH BceMupHoro tarotenusd, |, |l u |1l 3axonsr HproToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! UMITYJIbCca, IPUHLIUI CYNEPIIO3UIINY CUII, TIPUHIIUIT
paBHOMPABUs MHEPLHAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30Bbl€ 3aKOHBI, CBA3b CpPEAHEH KHHETUYECKOW HHEPIMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTpUYECKOro 3apsijaa, 3akoH Kynona, mpu 3TOM pas3inuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPA’KEHUE U YCIOBUS (TpaHMIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIPUHIIHITEI IEHCTBHS MaIlIMH, TIPHOOPOB ¥ TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS X O€30MaCHOTO MCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3agady W THIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IIPEUI0KEHHOT0 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBOJBI;

OCYLIECTBIIATh MPSIMBbIE W KOCBEHHBbIE W3MEPEHUs (PU3MUYECKHX BEJIUYMH, INPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCHUMOCTH MeEXAy (PU3MUYECKMMH BEJIMYMHAMH C MCIOJb30BaHUEM
IOpSMBIX H3MEPEHUH, INpU 3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BUJE TaOJMIl U IpadUKOB, J1€1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmogaTh IpaBuia O€30MACHOrO TpyJda MpU IMPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PpaTOpHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJjaudl BHIOUPATh (GU3UUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UYECKON BEINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HEMPOTHMBOPEUYUBYIO LEMOYKY
paccyXJeHUi ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

UCIONb30BaTh MPH pelICHHMM Y4eOHBIX 3a7au COBpPEMEHHbIe HMH(OPMAIIOHHBIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH U NpPEICTaBICHUsS y4eOHOW U
HAy4YHO-TIONYJISIPHOW HWH(pOpPMALMU, MOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

MPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHA;



UCIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsSI U COOIOACHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIEH cpejie;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAIBHO pacHpelesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITEIBHOCTH B
HECTaH/APTHBIX CUTYalMAX, aJl€KBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYaCTHUKOB IpYIIIbI B
pelIeHne paccMaTpUBaEMON MPOOIIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KAPTHUHBI MHUDPA, B PAa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHUHBI MUDA;

YYUTHIBATh TPAaHUIBl TMPUMEHEHHS W3YUYEHHBIX (U3UYECKUX MOJENeH: TOUYEHHBIN
ANIEKTPUYECKUI 3apsii, Jyd CBEeTa, TOYEUHBIH HCTOYHUK CBETa, fJepHas MOJENb aToMma,
HYKJIOHHAsl MOJI€JIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIECHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIeHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHWTHas
WHIYKLWS, JAEWCTBUE MAarHUTHOTO TMOJIsI HA MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENHOE pacIIpOCTPaHEHHE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOOJApU3aLMs  CBETa, JUCHEPCHUS CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJIb3ysl (U3NYECKHE BEIMYMHBI: DBJICKTPUUYECKUM 3apsij, Cuila TOKa, DJIEKTPHUUECKOe
HaNpspKEHUe, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOIBMKYIIAS CHUIA,
paboTa TOKa, MHAYKIUS MarHUTHOro mojs, cwia Awmepa, cuia JlopeHla, MHIYKTHUBHOCTb
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOIECCe TApMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (OKyCHOE pacCTOSHME M ONTHYECKash Cujla JUH3bI, IPU OIMNUCAHUU MPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh M3yYCHHbIC KBAHTOBBIC SIBJICHUS W TIPOIECCHI, MCIONB3YS (PUINYECKHE
BEITUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIUi U
UMITyabC (OTOHA, TMEPUOJ TOJypacmaja, SHEpPTHs CBSI3M aTOMHBIX SjIep, NPU OINHUCAHUU
MPAaBUWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HCIOJB3YEMbIX BEIHYMH, HX OO0O3HAueHUs H
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHATM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL  3akOH OMa, 3aKOHBI IOCIEAOBATENBHOIO M IMAPAJUIENBHOIO COCIUHEHUS
IPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH SIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcIpOCTPAaHEHHs CBETa, 3aKOHBI OTPAKEHUs CBETAa, 3aKOHBI MPEIOMIIECHHUS
CBETa, ypaBHeHHME OWHIITEHHa [UIg (QoTodhdeKTa, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOr0 4Hcia, MOCTyiaTel bopa, 3akoH pajnoOakTHBHOTO pacraja, IpU 3TOM pas3inyarb



CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) IPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTh U OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HMCCIEJOBAHUIO (DU3MUYECKUX SIBICHUH M MPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEpPEHHS (U3NYECKUX BEIWYHH, TPH STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIb30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PMKCHpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
¢u3nyecKkux BEIMYMH B BHUAE TabmuIl M Trpa@uKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro dSKCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM U INPOEKTHOM JEATENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 33JaHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJieNb, BBIAENATh (DU3MUYECKHE BEIMUYMHBI U (OPMYIbI, HEOOXOAMMBbIE Ul €€ peleHHUs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUHMBYIO IIETIOYKY
paccyKJeHUI C ONOPO Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS,

UCIOJb30BaTh MPU pelICHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAIIOHHbIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALUN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGpOpPMAaLUyU, MOJY4EHHOM W3 pPAa3IMYHBIX HCTOYHMKOB, KPUTHUYECKH
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIIOBHSI UX O€3011aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOAMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3/I0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOLIEeH cpefe;

paloTath B IpymIie C BHIIOJHEHUEM PA3IUUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalUAX, aJ€KBaTHO OLICHMBATh BKJAJ Ka)KJOTO M3 YYaCTHUKOB I'DYINIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 5 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AESATETbHOCTH JIIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cubl. [1nedo cunbl. ¥YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota 1o Teme "IIeKTpoIMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MHpa B 00IIeM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrif ypok. KBantoBas ¢pusuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» ®usuka, 11 kinace/ Msikumies I'.J1., Byxosues b.b., Uapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






