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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, YUYUTEb JeJacT BBIOOP MPOBEINCHUS JIA0OPATOPHBIX paboT H
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHus OKpyxaromero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mpolieccoB. Haydnsie runote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKNX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.
Ponp u mecto (Qu3uku B (OPMHPOBAHWM COBPEMEHHOM HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE ATUUKH.

Pasjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEePEMEIICHUN 1
CJIOJKEHHE CKOPOCTEM.

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

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBr>xeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH npu JBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS  MEXAYy  MYTAMH,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOrO TOPHU30HTATBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuanibHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepraIbHbIX TOUEK.



3akoH BceMupHOTO TsAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTuBieHus
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.
[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.
MoMeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrnienne nHepLUH.
CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.
Bropoit 3akon HeroTona.
Nsmepenue cui.
Croxenue cuil.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.
HesecomocTts. Bec Tena npu yCkOpeHHOM NOABbEME U MAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
VYcnoBus paBHOBecust TBEPIOTO Tesna. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOMIMX B MPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycrioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.
Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE
Nmiynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CUJIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITyJbca. PeakTHBHOE JBIKEHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckass sHeprus mMarepuaibHOW TOYKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEpPruu.
[HoTenumanesHas sueprus. [loTeHuuansHas sHeprust yupyro aeopMupoOBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[ToTeHnmanpHple W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
Yupyrue u Heylpyrue CTOJIKHOBEHHS.
Texuuueckune ycTpoHCTBa U MPAaKTHUUECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.
Jemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEyHpyroro yaapa € IMINOMOHIbKO [ABYX OIWHAKOBBIX HHTAHBIX
MassTHHUKOB.



HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. Mogiekyasipuas Gpu3uKa 4 TEPMOJAMHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BemiecTBa. Mojienmu CTPOCHMSI Ta30B, KUIAKOCTEH W TBEPABIX TET W OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepsl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpPaBHEHHME MOJICKYJISIPHO-KHHETUYECKOW TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIIOBOrO JABWKEHHWS dvactul rasza. [llkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmaneiipona. 3akon Jlanerona. M3omporiecchl B HieaJbHOM Ta3ze C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu  MOJICKYI
OPraHNYeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HIUTFOCTpUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMEeTPaMU COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KoJiMuecTBO TEIIOTHI MPH TEIUIONepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTr0O 3aKOHA TEPMOJIUHAMHKY K M3ompolieccam. [ padudeckas uHTepnperanus padoThl rasa.

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

TennoBbie MamuHbl. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIIOBBIX MammuHax. Koadduiment none3noro aeictBus TeruoBoit Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwleHHbIN map. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainmuyueckue u amopgHbie Tena. AHU30TPOTIUSI CBONUCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJJOpUMETP, TEXHOJIOTUM  TIOJIYy4E€HHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHUCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3ainusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHMKH, TUATIEKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO 3apsiaa.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoje. Hampsx€HHoCTh 3nekTpuueckoro mnojis. IlpuHnun cynepno3uuuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

Pabora cumn anmekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOIHUKHY U TUAIEKTPUKHU B JIEKTPOCTATUYECKOM T0Jie. [{uaneKkTpudeckas NpOHUIIAaEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBATIbHBIMI
anmnapar, CTpyWHBINA IIPUHTED.

Jemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwlit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO0 ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoE COTNIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNeKTpOABUKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIECHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) deKTpruieckoi renu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonympoBoaauku. CoOCTBEHHass W TMPUMECHAs MPOBOJUMOCTH TOJIYIPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3ma.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIH THOJM, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue >neKTpoABMKYIEH cuiibl. KOpoTkoe 3aMblkaHHWE TaIbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTro COeAMHEHUS PE3UCTOPOB.

WN3mepenue SneKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habmonenue snexrponusa.



MexnpeameTrHble CBSI3U

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCA C y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSi3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpaduKh U CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPhl M HMX IPOEKIMH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe IBIKEHUE B KUBOU npupoje, nudpdysus, ocMoc, TerooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpENadH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

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

l'eoepagpus: BIaXXHOCTH BO3/AyXa, BETPbI, 0APOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOIl
XOJIOJWIIbHUK, KOHIUIMOHEP, TEXHOJIOTUHU MOJIy4EHHs] COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YUCIIE
HAaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM TNpUHTEp, 3JIEKTpOHArpeBareibHble  MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE TIPUOOPBI, FaJIbBAaHHKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHAYKIMU. [[pyUHIUIT Cyneprno3ullui MarHUTHBIX MoJied. JIMHUM MarHUTHOM
nHayKuuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU 011 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzaumoaencTBre NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBIICHUE.

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

SBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYILAs CUJIa UHIAYKIIMHU. 3aKOH 3JIEKTPOMArHUTHOM MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.



DNIEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W IPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
AJIEKTPOMArHUThI, AIEKTPOABUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHbBIX YACTHILL, MHAYKLHOHHAS MEYb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHUTHOM MHIYKIIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIINH.

Pa3nen 5. KojiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepwon, wactora, ammmtyga W ¢asza kojebanuii. [IpyKWHHBIH MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJICOATeIbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHUYEeCKMMH | 3JEKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UACATHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXAeHHBIC 3JICKTPOMarHUTHbIE KOJICOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdhopmarop. IlpousBojacTBo, mepenadya W MOTPEeOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTUYECKHE PUCKH TPU MPOU3BOJACTBE dJIEeKTpodHepruu. KynbpTypa HMCHOIB30BaHUs
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTeIbHOM CUCTEMBI (MIPYKUHHBIA U MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHM)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJI€OaHU Tpy3a HA HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JiuHa BOJHBL [lomepeunble W TpoaosibHBIE BOJHBL. HWHTepdepenuus u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOpoB E, B, V B snexkrpomarHuTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJispu3anus, maudpakmus, wuatephepeHius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texnuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUoONpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsI3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXEHHUE, MPETOMIICHHE,
noJisipu3anus, AMdpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHeiiHOe pacpocTpaHeHHE CBETa B OJTHOPOJIHOM Cpee.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yrosl MOJIHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BL. Y BEIUYCHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA, JU(dpaKIuOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB N300paKEHHM B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHUYECKOW MeXaHuKH. [locTynarsl crenuanbHOW TEOpUU
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHsl MOKOSL.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTie u uccienoBanue @orodpdexra. Ombitel A. I. CroneroBa. 3aKOHbI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. [loctynarer bopa. M3nyuenne u noriomenue GOTOHOB IpU MEPEXoje aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYKJCHHOE U3IIyYCHHE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CpoiictBa anbda -, Oera -, ramMma-usiaydyeHus. BiusHHe paaUOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBblI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tornsbl.
Anbda-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON YHEPreTUKH.
DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.
TexHnueckre ycTpoNCTBAa M NMPAKTHUYECKOE NMPUMEHEHHE: JO03UMETp, kamepa Buibcona,
SJIEpHBIA PeakTop, aTOMHast 6oMoba.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM GoTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Oranel pa3BuTus acTpoHoMuu. llpukinagHoe UM MHpPOBO33pEHUECKOE  3HAUYEHHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpamMma «CHEKTpPaJIbHbI KJIacCc — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTaBICHUS O
MIPOUCXOXKAEHUU U 3BoJronn CoJlHIIa U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro norymapus u spKue 3BE3/bI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHONW U
THUYECKON cdepax IesATeNbHOCTH 4YeNOBeKa, pojib W MecTOo (U3UKHM W acTPOHOMHUHU B
COBPEMEHHON HAaydYHOW KapTHHE MUpPa, POJb (PU3NUECKOW Teopud B (POPMHUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usmku 0azoBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3nyeckas BETUYHMHA, 3aKOH, TEOpuUs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCH KOOPJMHAT, CIIO)KEHHWE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU T0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpudeckue SBICHUS B XUBOW MpUpoje, KoleOaTelnbHbIE IBUKEHUS B
KUBOW TPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW MPUPOJE, NEUCTBUE paJMALMM Ha >KUBbIE
OpraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAu3.

l'eocpaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoTochEMKa 3eMHON
MIOBEPXHOCTH, IIPECKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoNpUEMHHK, TeJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHETr0 OO0IIero oOpazoBaHUs
(6a30BBIi  YPOBEHB) JIOJDKHO  OOCCHEYHTHh  JOCTHIKEHHE  CICHYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYETIOBEYSCKUX TYMAHUCTHYCCKHX M JIEMOKPATHYSCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESTETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHKCHHSIM POCCHHCKHX
y4€HBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CHTYallMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCIIC B ICATEIIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K pa3audHbM cdepaM MpodecCHOHATBFHOW NESATENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIef yCTOWYUBOIO Pa3BUTHS YEJIOBEYECTBA,

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JESITeIHbHOCTH, TOTOBHOCTh B MpOIeCcCe M3YUYCeHUST (PH3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIHPOBATh W aKTyadHU3WpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHATN3a UMEIOIIUXCS MaTepHATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATH PAOOTYy B YCJIOBHSX PEATBLHOTO, BHPTYAIBHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarebCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UYECKON
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JaCTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BIIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHHS, €0 HHTEPIpETaIluH,
MpeoOpa30BaHUI0 M MPUMEHCHHUIO B Pa3jIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM 4YHCIIC IPH
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HaXOJWTh AaprYMEHThI JUIS JOKa3aTejlbCTBa CBOMX YTBEPIKICHHIA,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATENbHOU AEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a7ad C COONI0ICHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B PAa3NUYHBIX (opmarax ¢ y4ETom
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JCSATEIHHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaHI/II)’I U CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEMCTBHH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3yibTaThl COBMECTHON Pa0OTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETHMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYAIUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIETh HABBIKAMH TIO3HABATEILHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI APYTUX IPU aHAIHU3€E PE3yJIbTaTOB AESITEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3YIbTaTOB OCBOCHUS IPOTrpaMMBbl IO (pU3MKeE 115
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHs COOCTBEHHOM SMOIIMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MHNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIIOZICH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KHJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (TMPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE TMPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAIlUs, TNIaBIIeHUE, KPUCTAITN3allu,
KHUIIEHUE, BIAXKHOCTh BO3/YyXa, MOBBIIICHUE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBSA3b MEXKIYy MapaMeTpamMu COCTOSHMS ra3a B H30IpOlleccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE NIBIKEHUE, MCIONb3ysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tea, Cuja, UMIYJIbC Tela, KMHETHYecKas



SHEprus, MOTEHIMAIbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCThb; HpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YEMBIX BEIMYHH, HX
0003HAUCHHSI ¥ €JMHUIIBI, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEITHUUHY
C IPYIrUMH BEIMUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEJHEKBaJpaTHUYHAas CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIUYHH,
ux O0OO3HAYCHHWS W EIUHMIBL, HAXOIUTh (OPMYNBI, CBS3BIBAIONINE NTAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, pa3HOCTh MOTEHIMAJIOB, MpPH OMNHCAHUU MPAaBUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (QU3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCa, TPUHLIUI CYNEePIIO3ULINU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, a30Bbl€ 3aKOHBI, CBSA3b CpEAHENH KWHETHMUYECKOW SHEPrUM TEIJIOBOTO JIBHKEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuuarh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCcTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyaTth yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (POopMyIHpoBaTh
npobiemy/3agayy M TUNOTE3y Y4e€OHOrO  AKCIEPUMEHTa, COOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (QU3MUYECKHX BEJIUYMH, INPU 3TOM
BbIOMPATh ONTUMAJBHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh M3BECTHHIE METOJbl OLIEHKU
MOTPELTHOCTEH U3MEPEHUI];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIMYMHAMH C MHCIHOJb30BaHUEM
OpSMBIX H3MEPEHUH, INpU 3TOM KOHCTPYUPOBATb YCTAHOBKY, (UKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€iaTh BHIBOJIbI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh IpaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIIBIL, HA OCHOBE aHAN3a YCJIOBHS 33Jauyil BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI U (QOPMYINbI, HEOOXOIUMBIE AT €€ pelieHus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAbHOCTh MOJyYEeHHOTO 3HaueHHs (PU3NYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;



UCIONBb30BaTh MPU pEHICHHMH Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIOHHBIC
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsI y4eOHOU u
HAYYHO-TIONMYJISPHOW HWH(POPMALIMKU, MOJYYCHHOW W3 PA3TUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHUCTBAMH, JJIS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUlei cpene;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbI, pAlUOHAJIbHO pacHpenessiTh OOA3aHHOCTH U  IJIAHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKHUI 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBICHUS (MPOIECcChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha IMPOBOAHUK C TOKOM M JBWXKYIIMNCS 3apsh,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, JUCIEPCUsl CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCIOJIb3YS (U3NYECKUE BEIMYMHBI: DIEKTPUUECKUN 3apsi, cuja TOKa, OJIIEKTPHUYECKOe
HaIpsKEHUE, AIEKTPUUECKOE CONIPOTUBIIEHUE, Pa3HOCTh MOTEHLIMANIOB, JIEKTPOABUKYILAS CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOT0 W MArHUTHOTO TOJEH, MepHoj] M YactoTa KojiebaHwil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME€ W ONTHYECKash CHUJia JUH3bI, MPHU OINHCAHUU IPABUIBHO
TPakTOBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, HX OOO3HAUEHUS U EIUHMUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (OTOHA, MEpPHOJ IMOoJIypacraja, SHEPrus CBS3W AaTOMHBIX sJiep, HpU ONMUCAHUHU
MPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYeHUE (PU3NUECKOI BETUUUHBI;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHIMIBL:  3akOH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IPSIMOJIMHENHOIO PAacCIpOCTPaHEHUs] CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTodhPeKTa, 3aKOH COXpAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, HocTyiaarsl bopa, 3aKOH pajAMOaKTUBHOTO paclaja, MpU 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
001acTH) MTPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

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

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBJICHUI M IPOLECCOB C
UCIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobseMy/3agadyy W THIOTE3y Yy4eOHOTO OSKCIEpPHUMEHTa, CcoOupaTh YCTaHOBKY W3
MPeI0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, HpPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEeI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJB30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHPOBATh PE3YylbTAThl MOJIYYEHHOUN 3aBUCHUMOCTH
¢Gu3nyeckux BEIMYUMH B BHMJE TaOmuI MW TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYyAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHON (U3MYECKOM MOJENbI0, HUCHONb3YsS
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH Pacu€Thl M OLICHUBATh PEAIbHOCTh MOJyYEHHOI'O 3HAaU€HUs (PU3NYECKON BETUUNHBL;

pelaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh MPH pelIeHHMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUISl MOUCKA, CTPYKTYPUPOBAHMs, MHTEPIIPETAllMU U MPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOW HMH(pOPMALMKU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAIHIO;

OOBSICHATH NPUHLMIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3jinyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

MPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA 10 (U3UKEe B TOBCEAHEBHOW JKM3HU IS
oOecrieyeHns 6€30MaCHOCTH MPpU 0OpALIEHUN ¢ TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH, INTAHUPOBATH PabOTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B



HCCTAHJAPTHBIX CUTyalUAX, aJCKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA
bubmmoreka [{OK
1.1 ) 2 1
W3MKa U METO/Ibl HAYYHOTO MO3HAHUS https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K 5)
AHenMaTiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBbT TEPMOMHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' ®da30BbIC MTEPEXOIBI 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
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue  pa3aesioB 7 TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarautHoe  mone.  DIEKTpOMarHUTHas bubnuoreka [HOK
1.1 11 2 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 Mexanndyeckue M 3JIEKTPOMArHUTHBIE 9 1 bubnuoreka [HOK
' KoseGanust https://m.edsoo.ru/7f41c97c
29 MexaHndeckue U BJIEKTPOMarHUTHBIE 5 1 bubnuoteka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka LHOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBEI crenuaibHOu TEOpUU 4 1 bubnuoreka HOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmiorexa LOK
' 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
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https://m.edsoo.ru/7f41c97c

bubnuoreka [HOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubnnoreka [HOK
4, A
3 TOMHOEC SIIPO 5 https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubmorexa LK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaioutee noTopene 4 lr?:tlgg:jllcr)l:.e:ezzoo.ruﬂmﬁgi
Hroro mo pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68



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

IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOoHHbIe HU(pOBbIE

Ne Mara
Tema ypoka Kontpoiabubie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
dum3pka — HaAyKa O NOPHUPOIL.
1 Hayunrie MeT}(])K Bl nszI;HIII/ISI 1 bubmorexa LOK
yi 8 https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEro MUpa
Porp  wu  wmecto  ¢usukum B
OpPMHUPOBAHUU COBpPEMEHHOU
2 I(-ll)ap HOII;I KapTHUHBI 1\/?1/1 a B 1 1 bubmotexa HOK
i N P bes . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Bxogwas quargocTuka
Mexanuueckoe NIBIDKECHUE.

3 OTHOCHUTENBHOCTh  MEXaHHYECKOTO 1 bubnmoreka HOK
JIBUKECHUS. [epemerenue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMepHOE MPSAMOJIMHEUHOE 1 bubnuoteka [HOK
JBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPAMOJIMHEUHOE 1 bubnuoteka [HOK
JBIKEHHE https://m.edsoo.ru/ff0c372e

5 CpobOogHoe TmageHue. YCKOpPCHHE 1 bubnuoreka HOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
Kpusomnuneiinoe BIDKEHUE.

7 [[I;cheHI/Ie Mare I/IaanoﬁﬂTquI/I 1o 1 bubanorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
ITpunimn OTHOCHTEIIBHOCTH
PHHN bubnuoreka [HOK
8 lanunes. MuepuuanbHble CHUCTEMBI 1

orcuera. IlepBbiit 3akoH HbroToHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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Macca Tema. Cuna. Ilpunuun

9 CyINepro3uiuu cuwi. Bropod 3akoH bubmmorexa LHOK
3 https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akon  Hprorona g bubnuoreka [HOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsroteHus. Cuia

11 TSKECTH. I?IepBaz KOCMHYECKast bubmorexa LOK

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

12 Cuna ympyroctu. 3akon ['yka. Bec bubnuoteka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuita TpEHUS. Koadpdunuent

13 TpeHus. Cuna CONPOTHUBIICHHS IPH bubnuoreka [HOK
IBWKEHUHU TeJla B JKUAKOCTU WIIU https://m.edsoo.ru/ff0c3f76
rase
[loctynarensHoe U BpamiaTeIbHOE

14 JIBIDKCHHE  a0COJIIOTHO  TBEPIOTO Bbubanorexa IHOK
tena. MomeHT cuibl. [lnedo cuutbl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBECHUS TBEPAOIO Teja
Nmnynec  MaTepuanbHOW — TOYKH,

15 CHUCTEMBbl  MaT€pUaJbHBIX  TOYEK. bubnuoteka [HOK
Wmnynbe cuibl. 3aKOH COXPaHCHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGora u  MOIIHOCTH  CHIIBL

16 Kunernueckas SHEprus bubnuoreka LHOK
MarepuanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUH

17 IloTeHnuansHas JHEPIU. bubnuoreka LHOK

[loTeHunansHass 5SHEpPrusi yOpyro

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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nedopmupoBaHHONW MPY>KUHBIL.
[ToreHumanpHass  dHepruss  Tena
BOJIM3H IOBEPXHOCTH 3eMIIH

18

[ToreHnmanbHbIE u
HeNOTeHIHa bHble  cuibl.  CBs3b
pabOTBl HEMOTEHIMANBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOU
SHEPrud  CHUCTEMBI  Tel.  3aKOoH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

bubnnoreka [HOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«MccnemoBanne cBsi3u pabOTHI CHUITBI
C U3MEHECHHUEM MeXaHm4IeCKOH
SHEPTHH Tena Ha npumMepe
pacTsHKEHUSI pE3UHOBOTO HKTYTa»

20

KontponpHass pabGota mo Teme
«Kunematuka. JluHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bubnmoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHbIE TI0JIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKO I
Teopud. bBpoyHOBCKOE JBHKEHUE.

Huddysns

bubnuoreka LHOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrtep JIBHKEHUS 5
B3aHMMOJIEHCTBUS YaCTHIl BEILECTBA.
Mopenu CTpOCHUS rasos,
KUJKOCTEH U TBEPABIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

TertoBoe paBHOBECHE.
Temmepatypa u €€ U3MEpEHHUE.



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

[Ikana remneparyp Llenscus

WUneanpueni raz B8 MKT. OcHoBHOE

bubnuoreka [HOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHasl TeMIiepaTypa Kak Mepa

26 CpeaHEed KHUHETUYECKOW DHEPruu bubnuoteka [HOK
JIBIDKCHUST  MOJICKYJ. YpaBHCHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTopHas pabora

28 «HccaenoBanue 3aBUCHMOCTU
MEXIy TapamMeTpaMu  COCTOSHHS
Pa3peKEHHOTO Ta3a»

H3omporiecchl B HUI€AIbHOM Tra3e u bubanorexa HOK

29
uX rpadUUecKoe MpeaCTaBICHIE https://m.edsoo.ru/ff0c570e
Buayrpennsis SHEprus
TEPMOJUHAMHYECKOW CHUCTEMBI U

30 CITOCOOBI ee’ M3MCHCHHUSL. bubnmoreka [HOK
KomnuectBo Temmotel W pabora. https://m.edsoo.ru/ff0c5952
BuyTpeHHss Heprusi 0JHOATOMHOTO
UJIealibHOTO ra3a

31 Bunpl Temonepenaun bubmotexa HOK

https://m.edsoo.ru/ffoc5¢c36
YaenpHasg TEIUIOEMKOCTHh BeEIIECTBA.

32 KonunyectBo TETUIOTHI pu bubnuoreka LHOK
TEeTuIonepeaye. AnmnabaTHbIi https://m.edsoo.ru/ff0c5¢c36
poI1iecc

33 IlepBblil 3aKOH TEPMOAMHAMHUKUA U bubnuoreka [HOK

€TO0 MPUMCHCHUEC K U30ITpoIecccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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HeoOpatumocts  mpomeccoB B

Bbubnuoreka [HOK

34 HpHpoIE. Bropoit Saron https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU

35 [Ipuamun ~ pedctBus | KIIJI bubanorexa [HOK
TEIJIOBOM MaIIMHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE poOIIEMbI
TETIOIHEPTEeTHKH
O06o06marommit 0K

38 <<MOJ'II:Ky.]'IISIIIpHaSI ¢dusnka. OCIZ(I))BBI bubmioreia HOK

https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)
KonTponbras abota TmTO Teme
39 «MOJII;KmepHas[p ¢usuka. OCHOBBI bubmiorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)

40 [TapooOpa3zoBanne W KOHACHCAIMS. Bbubanorexa [HOK
Hcnapenvie u KUTICHHE https://m.edsoo.ru/ff0c63b6
AOcomoTHAasT HW  OTHOCHTEIIbHAs

41 BJI&KHOCTh BO3/1yXa. HachImeHHbBIN bubmotexa HOK

https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrauueckue u
amop(dHbIC  Tema.  AHHM30TPOIHS
42 CBOII/ID"((:bTB KPHUCTAJIJIOB. H(iILKI/IC bubmorexa LIOK
https://m.edsoo.ru/ffoc65f0
KPUCTAJLIHI. CoBpeMeHHbIC
MaTepHuabl
[InaBneHne ®  KpUCTAJLIU3AIIMSL.
43 V nenvHasg TCHJIOT: HJIaBJIeEI/I}I. bubmorexa LIOK
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHEeHHE TEIJIOBOTO OamaHca bubnmoreka [HOK



https://m.edsoo.ru/ff0c6230
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https://m.edso0.ru/ff0c6820

Onexrpuzanus Tea. DJIEKTPUYECKUH

45 3apsa. JlBa BuAa AIEKTPUYECKUX bubmioreia HOK
https://m.edsoo.ru/ffOc6bcc
3aps0B
[TpoBoHUKH, VDJIGKTPUKA U
46 H(I))JIyH;[OBOZIHI/IKI/I.II ’ 3akoH bubmioreia HOK
https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS EKTPUUYECKOTO 3apsa
B3aumonencrBue 3apsnoB.  3akoH
47 Ky.]'IOHa.H Toueuns’ fn;IKTquGCKHH“ bubmorexa oK
https://m.edsoo.ru/ff0c6ce4
3aps
Hamnpsk€HHOCTE  DIIEKTPHYECKOTO
48 nons. IlpuHnun  cynmeprio3unumn bubnuoreka [HOK
JNIEKTPUYCCKUX  MMoJied.  JIMHUHM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cun 3neKTpOCTaTUYECKOTO
49 TOJISL. HOT@HHI/Iaﬁ. Pa3znocth bubamorera HOK
https://m.edsoo.ru/ffoc6f00
MOTEHIIUAJIOB
[IpoBOOHUKM W  JOUDJIEKTPUKU B
50 3nI;KTpf[)CTaTquCKof4 ' ToJIe. bubmorexa LOK
https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHULIAEMOCTh
51 OnekrpoeéMkocTb. Konnencarop bubmmorexa LOK
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTh IJIOCKOTO
52 KOH,Z[eII;(:aTOpa. DHeprus bubanorexa LOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
53 JlabopatopHas pabota "H3mepenue
EKTPOEMKOCTH KOHJIEHcaTopa"
54 [IpyHUMI OEHCTBUS M NPUMEHEHHE
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https://m.edsoo.ru/ff0c7126
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KOH/ICHCAaTOpPOB,  KOMHPOBAJIHHOTO
anmapara, CTpyWHOro IIpHUHTEpa.
DneKTpocTaTU4YeCKas 3aIluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DONEeKTpUYECKUN TOK, YCJIOBHS €ro
cyuiecTBoBaHus. [IOCTOSIHHBIN TOK.
Cuna TOKa. Hanpsokenue.
ComnpotuBnenue. 3akoH Owma st
ydacTka Lenu

56

[MocnenoBarensHOE, TapalIeNbHOE,
CMeIIaHHOE COeIMHEHHE
MIPOBOTHUKOB. JlaGopaTopHas
pabora «/3ydeHue CcMemIaHHOTO
COCIIMHEHUS PE3UCTOPOB)

bubnmmoreka HOK
https://m.edsoo.ru/ff0c74f0

57

Pabora u MOIIIHOCTD
AJIEKTPUYECKOTO TOKa. 3akoH
Hxoynsa-Jlenna

bubnmoreka [HOK
https://m.edso0.ru/ff0c7838

58

3akon OMa Jy1si IOJTHOM (3aMKHYTOM )
anekTpuueckod nenu. KopoTkoe
3ambikanue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS)

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7ae0

59

DIJIEKTPOHHAs MPOBOJIUMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTh
COIIPOTHUBJICHUS METaJJIOB oT
TeMiiepaTypbl. CBEpXIpOBOJIMMOCTh
[Ipomexxyrounas arrecrauus

60

ONEeKTpUUECKUH TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB



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

[TonynpoBoaHMKH, MX COOCTBEHHAs

61 u IIpUMeECHas IIPOBOIUMOCTb. 1 bubnuoreka [HOK
CaoricTBa p—~n-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUYECKUH TOK B PacTBOpax M

62 paciuiaBax 3IEKTPOJIUTOB. 1 bubnuoteka [HOK
DJIEKTPOTUTHYECKAS.  AMCCOIIUAITHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DONeKTpuYeckud TOK B  Trasax.

CamocCTOsATENbHBIH H bubnuoteka [HOK

63 . 1
HECaMOCTOSTSIIbHBIH paspsi. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DIIEKTpUYECKHE puOOPbI "

64 YCTPOMCTBA W HMX MPAKTHYECKOE 1 bubnuoreka [HOK
npuMeHeHue. IIpaBuia  TEXHHKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii YPOK 1 bubnuoreka [HOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KoutponsHas paGota mo Teme

66 «NEKTpOCTATUKA. [TocrossHHBIIM 1 bubnuoteka [HOK
JJIEKTPUYECCKHE  TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

PeszepBHbIi ok. Kontponbnas
67 pa601;a s o ’ Teme | 1 bubmorexa LOK
https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuka"

68 PezepBHblit  ypok. OOoOmaronuii 1 bubnuoreka I[HOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME
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11 KJIACC

KoaunyecTBo 4acoB

DJIeKTPOHHbIE H(POBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
[TocTostHHBIE ~ MarHUTBI M HX
B3aMMoOJIeiicTBHE. MarHuTHOE MoJIe. bubmmoreka HOK
1 . 1
BekTtop  MarHuUTHOW  HMHAYKIIWH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHAYKIIHH
MarauTHOE TMOJie TPOBOJHUKA C
9 TOKOM. OmnbIT Opcrena. 1 bubnuoreka [HOK
B3aumopeiicTBre MPOBOJHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHass pabora «l3ydeHue
3 . P opo 2 . ya . 1 1 bubnuoteka I[HOK
MarHUTHOT' MoJisl  KaTyIIK{
i https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MAarHuTHOrO IIOJIA Ha
MpOBOJHUK ¢ TokoM. Cuita Amrepa.
JlaGopaTopHas pabota bubnuoTeka LHOK
4 N 1 1
«HcenegoBanue JIEUCTBUSA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)
JleficTBue MarHMTHOTO TIOJIA Ha
5 JBUKYITYIOCS 3apsSKEHHYIO 1 bubnuoreka LHOK
gactuily. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
5 DneKTpOMarHuTHas WHIYKIIHS. 1
IToTok BEKTOpa MarHUTHOM



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

uaayknuu. DJIC uHaykuuu. 3aKkoH

3IEKTPOMArHUTHOU WHyKIIUU
®dapanes
JlaGopaTopHas aborta
7 «HCCEGI{OE&HI/IC ﬂ]I?»)HeHI/IFI bubmorexa 1OK
. https://m.edsoo.ru/ff0cal50
AIIEKTPOMArHUTHON WHTYKITNY
NHAYKTUBHOCTD. SIBnenune
CaMOMHIYKITHH. SJIC
8 CaMOI/IHI[ﬁIII/II/I. 3HeprIIL/m bubnmotexa HOK
https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJISI KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie
TexHuueckue ycTpoucTBAa W HUX
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
9 3JIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb, YCKOPHUTENHU
3JIEMEHTapHBIX YacTHII,
WHAYKIIMOHHAS MeYb
O06o0marommit oKk «MarautHoe
10 Hone.Hl B }épJ'IGKTpOMaFHI/ITHaH bubamorexa HOK
https://m.edsoo.ru/ff0cab82
UHIYKIUSD)
M e
https://m.edsoo.ru/ff0cad58
DNEeKTpOMarHuTHask UHIYKLIHUS
CBoOoaHbIC MEXaHUUYECKHUE
KoJIeOaHMSI. I'apmonmnyeckue
12 Kosie0aHus. ’ VYpaBHeHHE bubamorera LOK
. https://m.edsoo.ru/ff0caf06
rapMOHHYECKHUX KoJIeOaHUH.
[IpeBpanienue sHepruu
13 JlaGopatopHas pabota



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

«HccnenoBanue 3aBUCUMOCTH
MeproJia MaJlbIX KoOJICOaHWH Tpy3a
Ha HUTH OT JTMHBI HUTH U MAacChl

rpy3a»

14

Kone6arenpHbIH KOHTYP.
CBoboHbIC AIIEKTPOMArHUTHEIE
KojeOaHus B UJ€aTbHOM
KoJie0aTenbHOM KOHTYype. AHAJIOTHs
MEXTY MEXaHHUYECKUMHU u
ANEKTPOMArHUTHBIMU KOJICOaHUSIMU

bubnnoreka HOK
https://m.edsoo.ru/ff0cb820

15

dopmyna ToMcoHa. 3aKkoH
COXpaHCHUA DJHEPrun B HACAIIBHOM
KoJie0aTeIbHOM KOHTYpE

bubnmmoreka HOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBienne o0  3aTyXaroUUx
KOJICOaHMIX. Brinyxnennbie
MEXaHUUECKHE KoJIeOaHusI.
Pe3onanc. BriHyX1eHHbBIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bubnuoreka [HOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennbId TOK.
CunycongaibHbIM IEPEMEHHBIA TOK.
MOIIHOCT ~ MEPEeMEHHOTO  TOKa.
AMIUIUTYIHOE U JCHCTBYIOIIEe
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

bubnuoreka LHOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [Ipon3BoacTBO,
nepeaaya u norpebieHue
JNEKTPUYECKOMN SHEPIUU

19

YerpoiceTBo " MPAKTUYECKOE
IIPUMEHEHHE ANEKTPUYECKOTO
3BOHKa, TIE€HEpaTopa IEPEMEHHOIO

bubnuoreka LHOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, JINHUM 3JIEKTpoIiepeaady

20

DKOJIOTHYECKHE pHUCKHU npu
IIPOU3BOJICTBE JJIEKTPO3HEPIUHU.
Kynberypa HCTIOJIb30BAHUS
3JIEKTPOSHEPTMA B TOBCEIHEBHOW
KUZHU

21

MexaHu4yecKkue BOJIHBI,  YCIIOBHS
pacnpoCcTpaHEeHUSI. [Tepuon.
CkopocTh  pacnpoCTpaHEHUs U
JnuHa  BoJiHBL.  [lomepeunble u
MIPO/I0IBHBIE BOJHBI

bubnnoreka HOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkopocTh 3ByKa. ['pOMKOCTH
3ByKa. BeicoTa ToHa. TeM0Op 3ByKa

bubnmmoreka HOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTpOMarHUTHbIE  BOJHBI,  HX
ceorcTtBa M ckopocth. Illkana
AJIEKTPOMArHUTHBIX BOJIH

bubnuoreka [HOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIIHATIBL PaINOCBSI3H 51
TeneBuseHus. Pa3Butue cpeacts
cBsa3u. Paguomokarust

25

KontponbHas pabora «Konebanus u
BOJIHBI»

bubnuoreka LHOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsimosmHENHOE  pacIpOCTpaHEeHue
cCBeTa B  OJHOPOJHOW  Cpene.
ToueuHblil ucTOYHMK cBeTa. Jlyu
CBETa

bubnuoreka HOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxenue CcBeETa. 3aK0HEI
oTpaxxeHus cBerta. llocTpoeHue
M300paKeHUH B IJIOCKOM 3epKajie

bubnuoreka HOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

IIpenomnenne  cBera. ITonnoe

28 BHYTPEHHEE OTPAKEHHUE. bubnuoreka [HOK
[MpenenbHbIA yroJi MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
JlaboparopHass pabora «M3mepeHue bubnuoteka [HOK

29
MOKa3aTelis MPEIOMIICHUSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. TloctpoeHune wuzoOpakeHU

30 B JIMH3E. @opll)wyna TOHKOP'II) JIH3BIL. bubmioreia LHOK

https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabopaTopHas pabota

31 «Mccaenosanue CBOJICTB
M300pakeHUH B JIMH3AX)»

Hucnepcust cBeta. CIIOXKHBIN COCTaB

39 oemoro cBeta. llBet. JlaGopaTopnast
pabora «HabOmomenne maucriepcuu
CBETa»

33 Hnrepdepentiusa cera. Judpakmus bubnuoteka I[HOK
cera. JludpaxironHas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonepedHOCTh  CBETOBBIX  BOJIH. bubnuoteka [HOK
[Monspuzanus ceeTa https://m.edsoo.ru/ffOcf02e
OnTuueckue mpubOpsl U YCTPOCTBA

35 U ycloBus ~ uX  0e30IacHOro
MIPUMEHEHHS
['panunes MIPUMEHUMOCTHU

36 KJIaCCUYECKOU MEXAHUKHU. bubnuoreka HOK
[TocTynaTel crenUanbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

37 OTHOCHTENBHOCTH bubnuoreka LHOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJIHOBPEMEHHOCTH. 3amenieHue
BPCMCHHU U COKpAIICHUC AJIMHBL

https://m.edsoo.ru/ffOcfa42

OHeprus u HMITYJIBC
pensaTuBuCTCKOW 4YacTulpl. CBs3b

bubnnoreka HOK

38
Macchl C JHEPrUeH U HMMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
K o O .
39| Ocnoms  oncmmamnofi  reopm bubmorexa LK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
40 @DOTOHBI. dopmyna [Tnanxa. bubnuoreka [HOK
DHeprus v UMITyJIbc HOTOHA https://m.edsoo.ru/ffOcfel6
O
41 (bz:g;gg:KTa ' OHBI?EIC Helf:Baleie bubmotexa HOK
' ) ’ https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o BaIfOHBIe fl)(:lTOB(l)(beKT?b ) O]C;Z:;;I:Hﬂae Erbamorexa 10K
WHIITEWH 181 T KTa.
g https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
. 0O II. H.
43 ﬁ:]g:ele{::: (;(B;I;I%CIT;LTH E€HCTBUE bubamorexa LOK
AeBa. g https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue yCTpoiicTBa U
MPaKTHYECKOE MIPUMEHEHHUE:
44
(hoTO3IEMEHT, (dhoTomaTUHK,
COJIHEUHas OaTapesi, CBETOIUO.T
45 Pemenue 3agau mo teMe «DIE€MEHTBI bubnuoreka HOK
KBAaHTOBOM ONTHKN) https://m.edsoo.ru/ff0d0302
46 Mopens atoma Tomcona. ONBITBEI bubnuoreka LHOK

Pesepdpopaa mo paccesHuro  a-

https://m.edsoo.ru/ff0d091a
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qacCTHII. HJIaHeTapHaSI MOACJBb aTOMa

bubnuoreka [HOK

4 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u morsomenne GoToHOB

48 IpU TepexoJe aroMa C OJIHOTO bubnuoreka [HOK
YPOBHSI SHEpPrumM Ha JIpyrou. Buipb https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BosHOBBIE cBOMCTBA YacTUl. BosHbI

49 zie bpowumns. KopnyckynspHo- bubnuoteka [HOK
BOJIHOBOW Jyaynn3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BEIHY)KJICHHOE M3JTydCHHE
OTtkpbiTHE PaJIMOAKTUBHOCTH.

50 OnbIThI Pezepdopna o bubnuoteka HOK
OTIpEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TYYCHHUS
Csoucta anbda-, Oera-, ramma-

51 W3JTyYEHHUS. Bnusinue
PaaloOaKTUBHOCTHU Ha KUBBIC
OpraHu3Mbl
OTKpbITHE NOPOTOHA W HEUTPOHA.

59 N3oTormsl. Anbda-pacna. bubnuoteka LHOK
DJEKTPOHHBIK W TIO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydeHnue
DHeprus CBS3M HYKJIOHOB B sipe.

SnepHbie peakuuu. SnepHpin Eu6anorexa 1IOK

53 peaktop. IIpobnembl, mepcrneKkTUuBsl,

OKOJIOTHYCCKHE AaCIICKThI 5I,Z[e]I)HOI/Iv
OHCPTICTUKHU

https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeToapl HaOIIOACHUS U
perucTpanuu 3JIEeMEHTaPHBIX
YaCTHII. Kpyraerit CTOJI
«DyHaMEeHTaIbHbIE
B3aMMO/ICUCTBHSI. EnunctBo
(bM3UYECKOU KapTUHBI MUPA»

bubnnoreka [HOK
https://m.edsoo0.ru/ff0d0e38

55

Bug 3Be3mnoro neba. CosBe3aus,
SIpKWE  3BE3ABI, IUIAHETBL, WX
BuguMmoe jBmkeHue. ColiHeuHas
cucremMa

56

Comnamie. CoiiHeuHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIIA U 3BE3]T

57

3BE3 b1, ux OCHOBHEIE
XapaKTepUCTUKHU. 3BE3Abl TJIABHOW
MOCJIEIOBATEIbHOCTU. BHyTpeHHEee
ctpoenue  3B€31. CoBpeMeHHBIE
MPEJICTaBJICHUS O TPOUCXOKICHUH U
sBosrory CoJIHIA U 3BE3 LT

58

Mineunbii  Ilyth — Haia
lNanmakTuka. [lonoxenue u
neuxxenne ConHua B ['anmaktuke.
l'anaktrku. Ue€pHbiE OBIPHI B Apax
rajaKkTUK

59

Bceenennas. PasOeranue ranakTHK.
Teopus bonsiioro B3pbIBa.
PennkroBoe HU3JIy4YECHUE.
MertaranakTuka

60

Hepewenneie pooIeMbl



https://m.edsoo.ru/ff0d0e38

aCTPOHOMHH

61

KontponeHast pabota «IIeMEHTHI
ACTPOHOMHH U acTPO(PUIUKI

62

Ob6o6maromuii ypox. Ponb (usuxu
n aCTPpOHOMHUHU B BKOHOMquCKOﬁ,
TEXHOJOTHYECKOM, COIMMAIbHOM H
STUYECKON cdepax AesTeIbHOCTH
YeloBeKa

63

O6o0matomuii ypox. Posib u mecto
buzuku u aCTPOHOMHUU B
COBPEMEHHOM HAay4HOW KapTHUHE
MUpa

64

O6006maronuit YPOK. Pounp
buzmdeckoin TEOPHH B
(OpMUPOBAaHUU TIPEICTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

65

O6o0maromuii YPOK. MecTto
¢u3nveckoi  KapTHHBI MHUpa B
oOmiem pay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PeszepBHbIil ypok. MarautHoe nose.
DNeKTpOMarHuTHask UHIYKIUS

67

PeszepBHbIil ypok. Onrtuka. OCHOBBI
CHelraIbHON TEOPUHU
OTHOCHUTEIbHOCTH

68

Pesepublit ypok. KBanroBas ¢usuka.
OneMeHTbI aCTPOHOMUU u

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



https://m.edsoo.ru/ff0d1784

acTpopu3UKU

OBILIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68




YYEBHO-METO/IMYECKOE OBECIHEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






