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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
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE 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 TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHS Kypca (HU3UKM: JIMYHOCTHBIE, MeTalpeIMETHbIE, MpeIMeTHbIe (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 «du3ukay 1o rojaM ooydeHusl.

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.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOIMA i €CTeCTBEHHO-HAYYHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIYYEHHsS] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METOJ MO3HAHUS MIPU BBHITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

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

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kypce sBusercs (OpMHUpPOBaHHME TPEACTABICHUN 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 TaKkKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMHu.

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

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



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

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeaHero oOrmiero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(U3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB H
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/11 U3 0COOCHHOCTEN MIaHMPOBaHUs U OCHalleHus kaObuHeTta gusuku. [Ipu s3Trom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonsmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHBIX 1 KAa4YCCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaKk U UHTErpUpys 3HAHUS U3 pa3HbIX pa3nienoB. J[Jisi KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-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 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHOoe 00opynoBaHue (OpMHpPYeTCs B COOTBETCTBUM C IPUHIUIIOM
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 YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJB30BAaHUU AHAIOTOBBIX M IH(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

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

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH 1 (yHJaMEHTAIbHBIX 3aKOHOB (PH3UKH;

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

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

JlocTikeHne 3TuX Ieiell oOecrieunBaeTcs PEIICHHEeM CIIeIYIONMX 3aJad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3HKY, IIEKTPOANHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

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

OCBOEHHE CIOCOOOB pElIeHHs PA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
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 U MPOBEIACHUS (DPU3HMUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

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

Ha wmsydyenue ¢usuku (6a30BbIi ypOBEHB) Ha YpPOBHE CpeaHEro oOmiero obpasoBaHUs
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, YYHTEJb JejaeT BBIOOp IMPOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayynele MeToapl mO3HaHUsA OKpyXxarouero mupa. Posb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS PUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pU3HYECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponmp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUHKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTOo JABMWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeieHUu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEILIEHUS] MATEPUATIBbHON TOUYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHUHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAaHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>KeHUS Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MNYTAMH,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIMANbHbBIE CHCTEMBI
oTc4Yéra.



Macca Tema. Cwuna. [lpunnun cynepnosunuu cui. Bropoi 3akon HbroTtona st
MaTepuanibHOM TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTe€pUaIbHBIX TOYEK.
3akoH BcemupHOTO TsaroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTH WJIH Ta3e.
[TocrynarensHO€ U BpamaTebHOE JBMYKEHUE a0COTIOTHO TBEPIOTO TeEa.
MoMeHT cuIbl OTHOCUTEIBHO OCH BpamieHusa. [lnedo cumbl. YcinoBuUs paBHOBECHS
TBEPAOTO Tea.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrnenne nHepLUUH.
CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.
Bropoit 3akoH HeroTona.
N3smepenue cui.
CrnoxeHnue cuil.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JA€(POPMAIIHH.
HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLICHHUS.
Tema 3. 3aKoHbl COXpaHeHUsn 8 MeXaHUKe
Nmmynsc MatepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHbIX ToueK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckas sHeprus marepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.
[MoTenmmaneHas sueprus. [loTeHnranpHas 3Heprus ynpyro Ae(opMUpOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHble U HENMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPrUu.
VYrpyrue u Heynpyrue CTOJKHOBEHHUS.
TexHuueckre ycTpoNCTBa U NMPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.
Jemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

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



HccnenoBanue cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tella Ha
MIpUMeEpPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOJIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBmwxkenue. Quddy3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelmiecTBa. MoJieu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepsl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens upeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KHHETUYECKON TEOpUur
UJeaNbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEeIUIOBOrO JABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ 'paduyueckoe mpeacTaBlIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, nzobapa.

TexHuueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JOUCKPETHOE CTPOCHHE BemecTBa, Qororpadur MOJIEKyI
OPraHNYeCKUX COCTMHEHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBFKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOICHCTBHSL.

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

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3[yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HW3MEPEHHMH 00BhEMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0HOATOMHOTO
UJeanbHOTO Ta3a. Buael Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KoJinuecTBO TEIIOTHI MPHU TEIUIONEepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBobiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTrO 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCcTh MpoIIecCOB B MPUPO/IE.

TennoBsie Mamuubl. [IpuHune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeictBus TeroBoit Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

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

Jemoncmpayuu

W3MmeHeHne BHYTpEHHEW HSHEpruu Tela TpPU COBEPIIEHUU pabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue dQupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUACOAEMOHCTpALIU).



N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 anuabaTHOMY PaCIIMPEHUIO BO3/TyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mojienu apoBoii TypOUHBI, IBUTATEIIsE BHYTPEHHETO CrOPaHuUsl, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Vcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HacellieHHbIN nap. Y aenpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSL.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctainuzauus. VY aeiabHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa W MNPAKTHUYECKOE IPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM TIOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habnmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenne 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tel. OJEeKTpu4eckuil 3apsan. JlBa BHAAa SIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJTYPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JIEKTpUYECKH  3apsjl.
Onektpuyeckoe mnoje. Hampsoxk€éHHOCTh 3nekTpuueckoro mnois. IlpuHnun cynepno3uuuu
ANEKTPUYECKUX MOoJIeh. JINHNN HAaNnpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro rmousid. I[loTeHmman. Pa3HOCT MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluaniekTpuueckasi HpOHULIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAIBHBIM
arrapar, CTpyMHbIN [IPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMoselicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMnIIeKTPpUKY B 3JIEKTPOCTATUUECKOM TIOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJu IUIACTHH,
paccTOsHUS MEXAY HUMH U JUAJIEKTPUUECKON IIPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 31ekTpo€MKOCTH KOHIEHCATOPA.

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

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

Hanpsokenne. 3akon OMma a5 ygacTka LIETH.

DnexTpuyeckoe COIPOTHBJICHUE. VYnensHoe COINPOTHUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaboTa snexkTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) deKTprudeckoi renu. KopoTkoe 3amMbIkaHUeE.

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

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTh IOJYPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpuuecKuii TOK B pPacTBOpPAaxX M pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOManus. DIEKTPOIU3.

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

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COIMPOTUBIICHUS, BAKyyMHBIM THOJM, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBIN INOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTh COIPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAAH
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe m3MepeHue >aeKTpoABMKYIEH cuiibl. KOpoTkoe 3amMblKaHHWE TaIbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue  JNEKTPOABIDKYIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUS.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenne xypca ¢usuku 06a3oBoro ypoBHS B 10 Kimacce OCYIIECTBISETCS € Y4ETOM
COJIEp’KATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.



Mesicnpeomemnvie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3nMyeckas BEIMYHHA, 3aKOH, TEOpHUs, HAOIIOJCHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHMH, JHUHeWHas ¢(yHKuus, mnapabona,
runep0oia, uxX rpauKu U CBOHCTBA, TPUTOHOMETpUYECKUE (PYHKINU: CUHYC, KOCUHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKIMHM Ha OCHU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JIBIDKEHHE B JKUBOW mpupojie, TudQy3us, 0CMOC, TEILIO0OMEH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEPENIAUH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOM IIPUPOJIE.

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

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

Texnonozus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHMEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMIHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHMKE (pakera,
BOJOMET U Jpyrue), JBUTraTellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoM uHAYKIUU. [[prUHIUIT Cyneprno3ullui MarHUTHBIX MoJied. JIMHUM MarHUTHOM
nHAyKuuy. KapTuHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJiIe IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoielicTBre MpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

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

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapases.

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

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIIEKTPOMArHUTHI, JIEKTPOBUTATENb, YCKOPUTEN 3I€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO HOJIS.

B3anmonelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMarHUTHOM MHIYKIINH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanui. [IpyXKMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMoHHUYecKuX KosieOanuil. [IpeBpaiienue 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 UACATHLHOM KOJIeOaTeITbHOM
KOHTYpE.

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

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeIbHOM CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KouaeOaHuii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOAHHUS.

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

Pe3onanc npu mnocnenoBaTebHOM COEOUHEHUU PE3UCTOPa, KAaTYyIIKHM WHAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol



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

UccnenoBanue TmepeMEHHOT0 TOKa B IENM M3 IOCIEAOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60IHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
W juuHa BoJIHBL. [lomepednple W MpoJosibHBIC BONHBL. MHTepdepeHmms u Tudpaxus
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JIYyYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHEe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeJoMJIeHne, ToJispu3anus, audpaxmus, wuatepdeperius. CKopoCcTh
AJIEKTPOMArHUTHBIX BOJIH.

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

[TpunHIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaauoONpUEMHHK, TEICBU3O0D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHuy u AU pakiiui MeXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHetHOE paclpoCTpaHEHHUE CBETa B OJHOPOJAHOU Cpele.
JIyud cBeta. ToyeyHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300paK€HU B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI MPENIOMJECHHS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHblii yroj MOJHOIO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

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

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBass onrtuka. WuTepdepeniuss cBera. KorepeHTHble HUCTOYHUKU. Y CIOBUA
HaOIIO/IEHUS] MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.



Hudpakmuss  cBeta. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCHUMYMOB TIpH TaJICHU MOHOXPOMATHUYECKOTO CBETa HA JU(PPAKIUOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHudeckne yCTpoWCTBa W MPAKTHYECKOE MPUMEHEHUE: O4YKH, Jyma, (oToarmapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JUQPAKIMOHHAS
peLIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacmpocTpaHEHUEe, OTPAKEHHE U MpelomiieHHe cBera. OnTudeckue
pHUOOPHL

[lonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mogenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nuntepdepeHiiuu crera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[Tony4yenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUHM OTHOCHTEILHOCTH

['panuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHu
OTHOCUTENIbHOCTH: HMHBApUAHTHOCTH MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHE BPEMEHU U COKpAIlleHUE JTUHBL.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YJHEPrUeH U UMITYJIBCOM PENIITUBUCTCKOMN YaCTUIIbl. DHEPrus MOKOsL.
Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. Dopmyna [Imanka cBsi3u SHEPTHH (POTOHA C €0 YACTOTON. DHEPTUS U HUMITYIIHC
¢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 MNpaKTHUYECKOE MNpUMEHEHHe: (POTo3IeMEeHT, (HOTOJATUUK,
coJIHeYHast OaTapesi, CBETOIUO/I.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactui. [lnanerapHas
mozens aroma. [loctymarel bopa. M3nydenue u mornomieHne GOTOHOB MpPU MEPEX0je aroma ¢



OJIHOTO YpPOBHSI 3HEpruuM Ha apyro. Buapl crekrpoB. CHeKkTp YpoBHEH 3HEpruuM aroma
BOJIOPOJA.

BounnHoBbie cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckyasspHO-BOJIHOBOM Tyaau3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTpPaJbHBbIM aHAIIN3
(ceKTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habmroienue nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGmronenue nuHeHyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JIOKa3bIBAIOLUME  CJIOXHOCTh CTpOCHHS  sfpa. OTtkpbiTHE
paaunoakTuBHOCTH. OnBITH Pe3epdopaa 1o onpeneneHno cocTaBa paJioakTUBHOIO M3JIy4EHUSI.
CaoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paIuoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OtkpbiTue TpoTOHa W HeiTpoHa. Hyxionnas monens siapa [eiizenGepra—liBanenko.
3apsna sapa. MaccoBoe uncio sapa. M30tormnsl.

Anbba-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. AnepHblie cuibl. Jledekt Macchl siipa.

Snepubie peakuuu. Jlenenue u CUHTES sEp.

Anepubiii  peaktop. TepmosimepHbiii cunTe3. [IpoOiieMbl M TMEPCIEKTHBBI  SACPHOU
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DnieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIC B3aUMOICUCTBUSA. EMMHCTBO u3nyuecKkoi KapTHHBI MUpA.

TexHuueckne ycTpoMCTBa M NPAKTHYECKOE NMPUMEHEHME: JO3UMETp, kKamepa Buibcona,
SIIEPHBIN peakTop, aToOMHas boMOa.

Jlemoncmpayuu

CuéTunK HOHM3UPYIOUIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH M aCTPO(PU3UKH

Otanbl  pa3BUTHS  acTpoHomuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE31. 3BE3IBL, UX
OCHOBHBIE XapaKTEpUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJisi 3BE3] TJIABHOU
[IOCJIEOBATENbHOCTH. BHyTpeHHee crTpoeHne 3BE34. CoOBpeMEHHBIE MPEACTABIEHUSA O
MPOUCXOKACHUM U 3BOJroLMK COJIHIIA U 3BE3]T. DTaNbl )KU3HU 3BE3]L.

Mnineunsiii [TyTs — Hama I'anaktuka. [lonoxenne u neuxxkenne CoisHua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siIpax rajJakTUK.



Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa00ma. Pa3Oeranme ramaktuk. Teopus
Bbosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habnronenust HeBOOPYXEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX HMPUIOKEHUIN
IUTSL OTIpEIeNICHHsI TIOJIOKEHHsI HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOTo Noymapus U sipkue 3BE3/bL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maroniee NoOBTOpPeHUE

Ponp ¢u3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIUAIBHON W
TUYECKOM cdepax [esTeIbHOCTH YelOBeKa, pojdb W MecTo (U3UKHM U acTpOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
Mpe/ICTaBIeHUH 0 (PU3NYECKOI KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTaBICHUI O IPUPO/IE.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢uzuku 06a30Boro ypoBHS B 11 Kimacce OCyIIEeCTBISETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETPHUUYECKUE (YHKIHUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HUX
IIPOEKLUH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, NPOM3BOJAHBIE 3JIEMEHTapHBIX (DYHKLHUH,
MPU3HAKY OJ00US TPEYTOIBHUKOB, OTIPEAEICHUE IIOLAAN IUNIOCKUX Uryp U 00bEMa Tell.

Buonoeus: snexrpuueckue SBIEHUS B JKMBOM mIpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW HpPUPOJE, ONTUYECKUE SIBICHMS B JKUBOW INpHUpOJE, AEHCTBHE paaualid Ha >KHUBbIE
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJN, KpUCTaJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbIA aHAIU3.

l'eocpaghus: marHuTHbBIE NOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, GoTochEMKA 3eMHON
IIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPACEHHH.

Texnonoeusa: NTUHUM 3IIEKTpoIepeaay, reHepaTop MEePEMEHHOTO TOKa, 3JIEKTPOABUraTEb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEJIEBHU30p, aHTeHHa, TenedoH, CBU-neus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas baTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOmmero oOpa3oBaHHS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CTIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M OMBITA JCATCILHOCTH B MPOIECCE PeaTn3alliii OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYalOMmerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIEYEIOBEUSCKUX TYMAHUCTHUYCCKAX H JEMOKPATHYCCKUX
IIEHHOCTEH;

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

YMEHHE B3aMMOJICHCTBOBATh C CONUAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOU NEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSIM POCCUHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH, B TOM YHCJIC B JCATCILHOCTH Y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOW JCATCIBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (UM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caM000Opa3oBaHUIO B o0jacTu (U3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHWE TJI0OATBPHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHMS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIiupeHue OMbITa JACATEIbHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUeHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO NCSITSIbHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue neicTBus:

CaMOCTOSITENIBHO (POPMYJIMpOBaTh W aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SIBIICHHSIX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBIIOJHATH pPabOTy B YCIOBUSAX PEATLHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHSATHSAMH W METOJIaMH (DU3NYIECKOMH
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JAEATEIILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4d
(U3NIECKOTO COACPIKaHMS, TPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallHUsAX, B TOM 4YHCIE TpU
CO3/IaHUHU y4EOHBIX IPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelIeHHs, HaXOJWTh AapryMEHThl JUIS JOKa3aTelbCTBa CBOMX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTEIbHON JEATEILHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

yMeTb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

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

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMH TONy4eHUs WH(opMammu (GU3NIECKOTO COAEPIKAHUS M3 UCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHaIM3, CHUCTEMAaTH3alMI0 U
WHTEPIPETANIO HHPOPMAIIH PAa3TUYHBIX BUOB U (POPM MpeaCcTaBICHUS;



OLICHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

UCIOJBb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHN KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3aLMOHHBIX 3aJad C COONIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, PaBOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAIIHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHs B PA3IUYHBIX (dopMmarax ¢ y4ETOM
Ha3HAuYeHUs WHPOpPMAMKM W LEJNEeBOM ayAMTOpWUH, BBIOMpas ONTUMAIBHYIO (QOpMY
MPEJCTAaBICHNUS U BU3yAIN3alNH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaxX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUIKA KOH(GIMKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBUM C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBATH M KOOPAWHUPOBATH
NEUCTBHS MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JIEWCTBHUM, PACHPENENATh POJHA C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOEC IIOBEICHUWE B PA3JIMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEHICHHs] Pacu€THBIX W KAaYeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JlaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI pe(pIIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;



IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTrUX HA OUIHOKH.

B mporecce 1OCTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MTPOTPAMMBI IO (PU3UKE IS
YPOBHSI CpeJHero obmiero oopa3oBaHusi y 00y4yaromMUXCs COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUIEKT, IPEANoJaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAJIBHOE COCTOSTHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHOH SMOLIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B cele;

CaMOPETYJINPOBAHMS, BKJIFOYAOLIETO CaMOKOHTPOIJIb, YMEHHUE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U IPOSBIATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEM MOTHBAIMM, BKJIKOYAKOLIEH CTPEMJICHME K JOCTHKEHHIO LEIU U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBATh €r0 MPHU OCYILECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILIEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiaTth KOHQIUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHON TEXHHMKH U TEXHOJIOTHUM, B MPAKTUYECKOMN
JIeITEIILHOCTH JIFOICH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHsS] H3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOIENIU
CTPOEHHMS ra30oB, KUJIKOCTEH M TBEPIBIX TEJ, TOYEUHBIHM AIEKTPUUECKUHN 3apsi] NPU pEUICHUU
buznueckux 3auay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MpOIlecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE IMPSIMOJMHEIHOE [BUKEHHE, CBOOOTHOE MaJeHHe Ted,
JIBUKEHHE 110 OKPY)KHOCTH, HHepIusi, B3aumojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxytakieHUn ), TETJIOBOE paBHOBECHUE, MCIIapEHHEe, KOHACHCAIUS, TUIaBJICHNE, KPUCTAITU3AIINS,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILICHUE JABJICHUS Ira3a MPU €ro HAarpeBaHUU B 3aKPbITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOLieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;

OTHCHIBAaTh MEXaHWYECKOE JBIKEHUE, UCTOJb3ysl (hU3MuecKue BEeIWYHHBI: KOOpPIUHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHIHaJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMMCAaHUM TPABWIBHO TPAaKTOBaTh (U3UYECKUH CMBICT MCIOJB3YEMbIX BEJIMYMH, UX
0003HAYeHMsI U €JUHUIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIIME JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYrUMH BEIMYNHAMY;

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOICTBA T€l M TEIUIOBBIE SBJICHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETH4YecKas »HEprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEIHEKBAaJApaTU4Has CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIJIOThI, BHYTPEHHSISI SHEPrusi, padoTta rasza, KodQQUIHUEHT MOJE3HOro IEHCTBUS TEIIOBOTO



JIBUTATEIIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWS W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTHMHU BEJIMUMHAM;

ONMCHIBATh HU3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(porieccrl), UCHOB3Ys (PU3UUECKUE BEITUYMHBL: AIICKTPUUYECKUNA 3apsijl, SJIEKTPUUYECKOE MOJe,
HanpspKEHHOCTb  I10JIA, IOTEHLMAJN, pa3HOCTh IIOTEHLUAIOB; IMpPU OINHUCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJB3YEMbIX BEJIWYMH, WX OOO3HAUCHWS W EIMHUIIBL
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETUYMHY C JPYTUMH BETUYNHAMH;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl W SBJICHUS, HCIONb3yd (DU3MYECKHe 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, |l u Il 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, IPUHLHUII CYNEPIO3ULIUN CUJI, TIPUHIIUIT
PaBHONpPABUsI MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHHETUYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHHS
ANIEKTPUYECKOro 3apsiia, 3akoH KynmoHa, mpu 3TOM pas3ivyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPA’KEHUE U YCIOBUS (TpaHMIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyath yCIOBHS X O€30MaCHOTO MCIIOJIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBJICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3agady W THUINOTE3y y4eOHOTO DOKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MIPeI0)KEHHOTO 000PYA0BAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMPATh ONTHUMAJbBHBIA CIIOCOO M3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (PU3MUECKMMM BEIUYMHAMHM C MCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJIbTaThl
MOJIy4EHHOH 3aBUCUMOCTH (PU3MUYECKMX BEIMUYMH B BUJAE TaOiMIl U rpadUKOB, I€NaTh BHIBOJbI
10 pe3yJbTaTaM HUCCIIEI0BaHUS;

coOmogaTh IpaBuia O€30MACHOrO TpyJda NpH IMPOBEJCHUM HCCIEAOBAHUM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCHOJIb3Ys
¢du3nyeckre 3aKOHbI U NPUHLMIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33Jaud BHIOMpATh (U3UUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UYECKON BEINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJayM: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUUBYIO LEMOYKY
paccyXJeHU ¢ ONOpOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh MPH pelIeHHMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU Ul TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOW U
HAy4YHO-TIONYJISIPHOW HWH(POpPMALMU, MOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

NPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 00bsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPU 0OpALIEHUN C TPUOOpPAMH U TEXHUUYECKUMH YCTPONUCTBaAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM SKOJIOTHYECKOTO TMOBEICHUS B OKPYKAIOLIEH cperie;



paboTaTh B TPYIINE C BBHIIOJHEHUEM PA3IMYHBIX COMATBHBIX POJICH, TUTAHUPOBATH PaboOTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalUAX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JOIO M3 YYAaCTHUKOB IpYIIIbI B
pelieHre paccMaTpuBaeMon IpOOIEMBI.

K xoHiy obyuenust B 11 kJjacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIINUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTHH COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B NPAKTHUYECKOU
JEeATETBHOCTH JIFOJICH, IEJIOCTHOCTD U €AMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJCICH: TOYCUHBIN
ANIEKTPUYECKUM 3apsii, Jy4 CBETa, TOYEUHBbIM HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 3a]1ad;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOLIECCh) M OOBSCHATh UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MAarHuTHOE [JEHCTBUS TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JAEWCTBUE MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM U JIBWXKYLIMMCS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3alKs CBETa, JAUCIEpPCHUsl CBeETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

ONMCHIBaTh M3YYECHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHOoJIb3ys (GU3NYECKHE BEIMYMHBL: DBJIEKTPUUYECKUH 3apsij, Cuila TOKa, DJIEKTPHUYECKOe
HaIpsKEHUE, AIEKTPUIECKOE CONTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOABIKYIIAS CHUIIA,
paboTa ToKa, MHIYKLMS MarHUTHOrO TMoJisi, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ M 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCE MApPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKycHOE paccTOsSTHHE U ONTHYECKas CHUJia JIMH3bI, IPHU OIMNHCAHUU IPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIBL,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

ONHCHIBaTh M3yYCHHbIC KBAHTOBBIC SIBJICHHUS U TPOIECCHl, HCMOIB3Yyd (U3NUYECKUE
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMITyJIbC (OTOHA, TMEPUOJl TOJypaclajga, SHEpPTHs CBSI3M aTOMHBIX SJIep, NPU ONUCAHUU
MPaBMWJIBHO TPAKTOBaTh (DPM3MUECKUN CMBICT HCIOJIb3YEMbIX BEIMUYMH, UX OOO3HAYCHHS H
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEITMYMHAMH, BBIUUCIISITH 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
NpuHUMIBL: 3akoH Owma, 3aKOHbl MOCIEAOBATEIBHOIO M MApajuIeIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHENHOTO PACIpPOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa st (GoTtodddeKrTa, 3aKOH COXpAaHEHHS DJHEPIrHH, 3aKOH
COXPAaHEHHs HMIIyJbCa, 3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHMS
MacCOBOI'O 4Hucia, MocTyaaTel bopa, 3akOH pajMOAaKTUBHOTO pacnaja, Mpu 3TOM pas3iinyaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBL,
o0nacT) IPUMEHUMOCTH;

ONpeNeNsATh HAMpaBIE€HUE BEKTOpAa MHAYKLUMHM MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuibl AMriepa u cuibl Jlopenna;

CTPOMTH U OIHMCHIBATh N300pa’keHHe, CO3/IaBaeMoe IJIOCKUM 3€pKaJIOM, TOHKOH JIMH30M;



BBITIOJTHATE 3KCIIEPUMEHTHl 10 MCCIIEJOBAHUIO (DU3MUYECKUX SIBICHUH M TPOLIECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYINPOBATH
npobneMy/3agady W THUIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSMBIE W KOCBEHHBIC H3MEPEHHUS (PHU3MYECKUX BEJIWYHMH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHU;

MCCIIEI0BATh 3aBUCHMOCTH (PU3WYECKHUX BEIMYHMH C UCITIOJIb30BAaHUEM IPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH Pe3ylIbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nvecKux BEIWMYMH B BHJIE TaOMUI] W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
WCCIICIOBaHUS;

coOmogark mpaBmia O€30MACHOTO TpyJda NPHU TMPOBEICHUH HWCCIEAOBAHHA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HMCCIIEOBATENICKOM W MPOEKTHOW AEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PHU3MUECKOW MOJIENBI0, WCIIONb3Ys
¢u3nvecKkre 3aKOHbBI U MPUHIUIIB, HA OCHOBE aHAJIN3a YCIOBHS 33Ja4ll BEIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATH (DU3UYECKHE BEITMYMHBI W (OPMYINBI, HEOOXOIMMBIE ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATHHOCTH MOJyYeHHOTO 3HaUCHUS (PU3MUECKON BEINIHHEI,

pemaTh KaueCTBEHHBIC 3a[ayM: BBHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pPacCy>XJICHUH ¢ OTIOPOY HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

WCTIONb30BaTh TPU pENICHHH Y4YeOHBIX 3a7ad COBPEMEHHBIC HH(POPMAIIOHHBIE
TEXHOJIOTUW JUIS TIOWCKA, CTPYKTYPHPOBAHHS, WHTEPIIPETAIMN W TIPEICTABICHUS YU4EOHOW H
HAYYHO-TIONMYJISIPHOW WH(POPMANMHU, TOJYYCHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO;

OOBSACHATH MPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh
yCIIOBUS UX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAZAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW IKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOpaIEeHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, IS
COXpPaHEHUS 3/I0pPOBbS U COOIIOICHUS HOPM SKOJIOTMUECKOTO TIOBEICHUS B OKpYKalollel cpee;

paboTaTh B IpyIIe C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYIIbI, PAlUOHATIBHO pacHpenesiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, a/IEKBaTHO OLICHMBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB TIPYIIbI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 htts.//m.eds0o.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! 0 0 https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 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 0 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK
' da30BbIE 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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 0 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 0 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 0 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 0 bu6mmoreka [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i 6 0 0
MIEMEHTH! KBAHTOBOH ONTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 0 0 bubnuorexa [IOK



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

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

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
dusrka — HayKa 0 MPUPOJIE.
1 Hayunsbie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON bubmuorexa [JOK

2 . 1 0 0
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bu6mmoreka [IOK
nemkenus. [lepeMerienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 0 0 bubnmuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 0 0 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 I[I];I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH 10 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

3 [IprHIMIT OTHOCUTEIBHOCTH 1 0 0 bu6mmoreka [JOK

lanunes. UHepmansHble CUCTEMBI https://m.edsoo.ru/ffO0c3be8



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
https://m.edsoo.ru/ff0c3be8

otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HeroTona amst MatepuaibHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HGI?BaSI KOCMHYECKast Brbmiorexa LIOK

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

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

13 TpeHus. Cuiia COnNpOTUBIIECHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo chitbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



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

[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HENOTEeHLIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4YECKOU YHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOTO HKTYTa»

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

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

24

TennoBoe paBHOBECHE.



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

Temmeparypa u e€ uamMepeHue.
[Ikana remneparyp Llenscus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «HccaenoBanue 3aBUCUMOCTU
MEXTy TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

H3omporiecchl B U1€aibHOM ras3e u bu6mmoreka [IOK

29
uX rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyaectBo bu6mmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

31 Buapl Temonepenaun bubmorexa [JOK

https://m.edsoo.ru/ffoc5¢c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonunuecTBo TennoTel npu bubnuoreka [IOK
Terutonepenade. AauadaTHBIN https://m.edsoo0.ru/ff0c5¢c36
po1iecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuorexa [IOK



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

€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII1/ bubmmoreka [{OK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH
O06o06maromuit ypok
38 <<M0J'II:Ky.]'IISJIIpHaS}I’p ¢usnka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbHas padoTa o reme
39 <<M0J'IpeKYJ'ISIpHI;I ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [IOK
Hcnapenvie u KUIeHHE https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs U OTHOCHTEIIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklmeHHbIH bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
aMmop(dHbIC Tel1a. AHU30TPOIIHUS
42 CBOI/IID"((:bTB KpPUCTAJLJIOB. >KI/II,)HKI/I6 bubmorexa [JOK
https://m.edsoo.ru/ffoc65f0
kpuctauibl. COBpeMEHHbBIC
MaTepuabl
[1naBneHue U KpUCTATUTA3AIIHSL. BuGmorexa [OK
43 VaenpHasg TEIIOoTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK

44 YpaBHEHHE TEIIOBOTO OanaHca https.//m.eds00.ru/ff0c6820
DneKkTpu3aIus Tei. DINeKTPUISCKUU
45 3apaz[.pI[BaILHzIa BHGKTpI/I‘IIE)ECKI/IX Bubnuotexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUAIEKTPUKH U
46 H(I;)JIYH;[OBOI[H;KI/I. 3aK(I:H Bubmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoercTBre 3apsiioB. 3aKoH
47 KynoHa.HToqeqHLIM‘znﬂeprquCKnn“ Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hamnpsisk€HHOCTB 31EKTPUYECKOro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOro
49 MOJIL. HOTGHI_[I/IaJ'IF)PaSHOCTI) bubmorexa [IOK
https://m.edsoo.ru/ffoc6f00
MMOTEHITUAJIOB
[IpoBOAHMKHN U JUDIICKTPUKH B
50 3nI;KTpf[)CTaTquI([:KOM noljm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
51 OnekrpoeéMkocTb. KonneHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
52 KOH,Z[eIIzcaTOpa. OHeprus bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "U3mepenue

EKTPOEMKOCTH KOHJEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

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

59

DJIEKTPOHHAs POBOUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB



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

[TonynpoBoAHUKH, UX COOCTBEHHAS

61 U NIpUMECHAas POBOJAUMOCTb. 1 bubmuorexa [IOK
CaoricTBa p—N-mepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JIEeKTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DNeKTpUYECKUU TOK B razax.

CamMOoCTOSITENNbHBINA U bubmuorexa [JOK

63 . 1
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEeXHHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AIIEKTPHYCCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

PesepHblil ypok. KonTpoiabHas
67 pa601;a 1o TZfde ’ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuka"

68 PezepBHblit ypok. O0oOmIaronmii 1 bubnuoreka [IOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



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




11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
ITocTostHHBIC MAarHUTHI M KX

1 B3aMMOJACMCTBHE. MarHuTHOE MoJie. 1 0 0 1-a bubnuorexa [JOK
BekTop MarHuTHOW UHYKIIHH. Hen.09 https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OmbIT Dpcrena. 1 0 0 1-a bubmuorexa [JOK
B3aunMoelicTBIE TPOBOTHUKOB C Hen.09 https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabdora «3y4yeHue

3 MaFHETHOf")O noﬁﬂ KaTyIHKI/Iy: 1 0 1 24 Bubnuorexa LIOK

Hen.09 https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 0 1 2-s1 bubmuoreka [JOK
«HcenenoBanue neiicTBUs Hen.09 https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 0 0 3-s bubnuoreka [JOK
yactuily. Cuna Jlopenia. Pabora Hen.09 https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNeKTpOMarHuTHas WHTYKITHSI.

6 HOTOKpBeKTopa MaFHHTT—I};fIH 1 0 0 34 Bubmiorexa LIOK

Hen.09 https://m.edsoo.ru/ff0c9df4

uaaykuuu. JJ1C nHAyKInu. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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3JIEKTPOMArHUTHON MHIYKLIMH
®Dapanes

Jlaboparopnas paboTa

4-5

bubmmoreka [{OK

! «Hooneopamie mineHm Hen.09 https://m.edsoo.ru/ff0cal50
AIEKTPOMATrHUTHOW WHTYKITHH)Y
NuayKTUBHOCTSH. SIBIEHUE
CaMOWH, nn. DJ1C

8 C&MOI/IHiﬁEI/H/I. Bfllepms[ 4-s bubmmorexa [TOK

Hen.09 https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISl KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie
TexHnueckne ycTpoucTBa U UX
MIPUMEHECHHE: TTOCTOSTHHBIC MAarHHTHI,

9 3JIEKTPOMAarHUThI, 1-a bubmuorexa [JOK
AIIEKTPOABUTATEITb, YCKOPHUTEIH Hen. 10 https://m.edsoo.ru/ff0ca600
AJIEeMEHTAPHBIX YaCTHII,

WHIYKITMOHHAS T1€Yb
O6o06maromuit ypok «MarHuTHoe
10 HOJ‘IG.H;JICEPOI\Z:FHI/ITH%I L Bubnuorexa LIOK
Hen. 10 https://m.edsoo.ru/ff0cab82
WHTYKITUS
KonTpoibHas paboTa 1o reme
11 <<Mal"II){I/ITHOC HIZ)J'IC. 24 Bubmuorexa LIOK
Hen. 10 https://m.edsoo.ru/ff0cad58
DNEeKTPOMarHUTHAS MHIYKIIHS
CB00OOIHBIE MEXaHUYCCKHE
koJieOanus. ['apMoOHHYECKHE
12 KoJeOaHusl. VPIZIBHCHI/IG 24 Bubmiorexa LIOK
. e 10 https://m.edsoo.ru/ff0caf06
TapMOHUYECKHX KOJIeOaHH.
[IpeBpaienue sHeprun

13 JIaGoparopHas paboTa 3-1 bubnuoreka [IOK

«MccnenoBanne 3aBUCUMOCTH Hen.10 https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
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MeproJia MaJIbIX KOoJieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

KonebarenbHBIM KOHTYD.
CB00OOAHBIE AIEKTPOMATHUTHBIE

14 KoJIcOaHUs B UJICaIbHOM 3-s bubmmoreka [{OK
Kosie0aTeIbHOM KOHTYpe. AHAIOTHS Hen. 10 https://m.edsoo.ru/ff0cb820
MEXTy MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU KOJICOAaHUSIMU
®opmyna TomcoHa. 3aK0H
15 coxII))aIZeHHﬂ SHEPrUH B UJICATbHOM 44 bubmmorexa LIOK
Hen.10 https://m.edsoo.ru/ff0ch9c4
KoJie0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
16 MEXaHUYECKUE KOJ'}IZK;;HI/IH. 44 bubmmorexa LIOK
Hen.10 https://m.edsoo.ru/ffocbb86
Pe3onanc. BeinyxieHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs
[TepemMeHHBIN TOK.
CunycongajibHbIU TEPEMEHHBIN TOK.
17 MOH}lIHOC’fb HCpCMCHH]i)FO TOKA. L bubmmorexa LIOK
3 Hen.11 https://m.edsoo.ru/ff0chd34
AMIUIMTYIHOE U ICUCTBYIOIIIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS
. Tpancdopmarop. [IpousBocTso, g BuGmorexa LIOK
repedlana i HOVT pebnerne Hem. 11 https://m.edsoo.ru/ff0cbd34
ANEKTPUYECKON SHEPTUU
YCTpOoUCTBO U MPAKTUYECKOE
19 MIPUMEHEHHE IEKTPUIECKOTO 2-5 bubnunoreka [JOK
3BOHKA, FeHepaTopa NepPeMEHHOTO Hen. 11 https://m.edsoo.ru/ff0cc324

TOKa, JIMHUI QJICKTpPOIICpCaayq



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

2-g

bub6mmoreka [{OK

20 KyaeTypa nenonesobais . Hen. 11 https://m.edsoo.ru/ff0cca54
AJIEKTPOIHEPTUHU B IOBCEAHEBHOU
YKU3HHU
MexaHu4ecKkue BOJHBI, YCIIOBHS
acnpocTtpanenus. [lepuo.
21 I():KoppOCTI)ppaCHpOCTpalI:-)IerIH u 34 Bubnuorexa LIOK
Hen. 11 https://m.edsoo.ru/ff0cca54
JuIMHa BOJIHBL. [lonepeunsie u
MIPO/I0JIBHBIE BOJHBI
29 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh 3-s bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka Hen. 11 https://m.edsoo.ru/ff0cccOc
DIeKTpOMAarHUTHBIE BOJHBI, HX
23 CBon“cha u ckopoctsb. [lIkana 41 Bubnuorexa LIOK
Hen. 11 https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIIEI PagUOCBA3U U
24 TGIJ)'IGBEILGHI/IE. iaSBI/ITI/Ie CpE/ICTB 4-1 bubmorera [IOK
Hen. 11 https://m.edsoo.ru/ffOccfe0
cBs3u. Paguonokanmst
o5 Kontponsnas padota «Konebanus u 1-a bubmuoreka [JOK
BOJIHBI» Hen. 12 https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. 1-a bu6mmoreka [JOK
Todveunslii KCTOYHUK cBeTa. JIyu Hen. 12 https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHBI
27 OT;)a)KeHI/IH cseta. [locTtpoenue 24 bubnorexa IOK
B Hen.12 https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
28 IIpenomnenue ceera. [lonnoe 2-51 bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
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BHYTPEHHEE OTpaKCHHE. Hen. 12 https://m.edsoo.ru/ff0cd7{6
[IpenenbHbIA yrom noJIHOTO
BHYTPEHHETO OTPAKCHUS
29 JlaboparopHas padota «3mepenue 3-1 bubmmoreka [JOK
MOKa3aTelis MPEIOMIICHUSI CTEKIIa Hen. 12 https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue nzo0pakeHmit
30 B JIMH3E. @opiyna TOHKOprJIHHSI)I. 34 bubmmorexa LIOK
Hen.12 https://m.edsoo.ru/ffOcddle
YBenmudeHue JIMH3bI
JlabopaTtopHnast pabota
31 «I/ICCJII)e)IoIl:aHHep CBOICTB 4-s bubmmorexa [IOK
. uend. 12 https://m.edsoo.ru/ffOcddle
M300pakeHU I B JIMH3AX)»
Hucnepcus cBeta. CIIOKHBIN COCTaB
39 oenoro cBera. LIet. JlabopaTopnast 4-51 bubmuorexa [JOK
paboTta «HabmoqeHrne TUCepCuu Hen. 12 https://m.edsoo.ru/ff0ced22
CBETa»
33 HNurepdepentius ceeta. Judpakmus 2-s1 bubmuorexa [JOK
cera. JludpaxironHas pemeérka uem.01 https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. 2-s1 bubmuoreka [JOK
[Monspuzanus ceeTa Hen.01 https://m.edsoo.ru/ffOcf02e
OnTuueckne MpuOOPhI M YCTPOUCTBA
35 U YCJIOBHSI X é)e:%onZCHoZo ' 24 Bubmiorexa LIOK
Hen.01 https://m.edsoo.ru/ff0cf862
MPUMCHCHHS
I'paHuIbl IPUMESHUMOCTH
36 KJIaCCUYE€CKOW MEXaHHUKH. 3-s bubmuoreka [JOK
[TocTynatel cienaTbHOW TEOPHU Hen.01 https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTh 3-s bubmuoreka [JOK
OJIHOBPEMEHHOCTH. 3aMe/IJICHHe Hen.01 https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
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BPCMCHHU U COKpAIICHUC AJIMHBL

DHeprus U UMIyJbC

38 PEeNSATUBUCTCKOH YacTulibl. CBsI3b 4-5 bubnuorexa [JOK
MacChl C SHEPTHEH U UMITYJIbCOM. Hen.01 https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
Kontpoibnas padora «Onruka.
39 OCHOEI)I cneupII)aﬂLHoﬁ TEOpUH 4-s bubmmorexa [JOK
Hem.01 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
40 ®otonsl. ®opmyna ITnanka. 1-s bubnuorexa [JOK
DHeprus v UMITyJIbc HOTOHA Hen.02 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEA0BAHUE
41 (bOT(I))C)(b(beKTa. OHI)IIITI)I A T. L4 bubmmorexa LIOK
Hen.02 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTordhdekra. YpapHeHHE
42 BI/I‘HHJTeI(f“Ha nnq;)I(bQ)OToa(bcgeKTa. 24 Bubnuorexa LIOK
Hen.02 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
apneHue ceeta. OnwiTel I1. H.
43 §e6eneBa. XUMHUYECKOE IEUCTBUE 25 bubmorexa [JOK
Hen.02 https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
44 MPaKTHUYECKOE MMPUMCHCHHE: 3-1 bu6mmoreka [JOK
borosnemMenT, POTOAATUHK, Hen.02 https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIUO.T
45 Pemenue 3agau no teMe « JI€MEHTEI 3-s bu6mmoreka [JOK
KBAaHTOBOM ONTHKN) Hen.02 https://m.edsoo.ru/ff0d0302
Mogpens aroma ToMcoHa. ONBITHI
46 Pesz(popz[a 10 PACCESTHUIO O 44 Bubnmorexa IOK
Hen.02 https://m.edsoo.ru/ff0d091a

YaCTHII. HnaHeTapHasl MOJCJIb aTOMa



https://m.edsoo.ru/ff0cfc68
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47 [Tocrynatel bopa 44 bubmiorexa LIOK
Hen.02 https://m.edsoo.ru/ff0dOafa
Nznyuenue u noromenrne (OTOHOB

48 IIpY IIEPEXOJE aTOMA € OJTHOTO 1-a bubnuorexa [JOK
YPOBHS 3HEPIUHU Ha JAPYroit. Busr Hen.03 https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BonHOBBIE cCBOMCTBA yacTull. BoJiHbI

49 ne bpouns. KopryckyisapHo- 1-s bubnnorexa [JOK
BOJIHOBOW Ayanu3M. CIIOHTaHHOE U Hen.03 https://m.edso0.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4ICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnerter Pesepdopaa mo 2-51 bubmuorexa [JOK
OTIpEICIIEHUIO COCTaBa men.03 https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TyYCHHUS
CaoucTBa anbda-, 6era-, raMmma-

51 n3nydeHus. BousHue 2-s1 bubmuorexa [JOK
PaZMOaKTHBHOCTH Ha KUBBIC men.03 https://m.edsoo.ru/ff0d0fd2
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. 3-s bubnuoreka [JOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN Hem.03 https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3inydeHnue
DHeprus CBA3U HYKJIOHOB B s/Ipe.

SnepHeie peakuuu. AnepHbid
53 pcfalfTop. IPIpO(;['IeMLI iel:]:)CHeKTI/IBBI 34 bubmorexa LIOK
’ - Hen.03 https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKUE ACTIEKTHI SIEPHOU
SHEPTeTHKU

54 DneMeHTapHble yacTullbl. OTKpBITHE 1-s bubnunoreka [JOK

MO3UTpoHA. MeTo bl HAOMIOACHUS U Hen.04 https://m.edsoo.ru/ff0d0e38
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pErucTpaLyu 3JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMEHTAJIbHbIE
B3anmMoJicucTBUS. EnTMHCTBO
(u3HYECKOU KapTHHBI MHpa»

Bun 3Be3nn0r0 HeOa. Co3Be3aus,

55 SIPKUE 3BE3/IbI, IUIAHETHI, HX 1-a bubmmoreka [{OK
puanmoe aemxenne. CoHeyHast Hen.04 https://m.edso0.ru/ff0d0e38
cucrema

56 Comane. CoyiHeYHAasT aKTUBHOCTb. 2-1 bu6moreka [IOK
Hctounuk sueprun CotHIA U 3BE3]T Hen.04 https://m.edsoo.ru/ff0d0e38
3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW

57 MoCJeI0BaTeIbHOCTH. BHyTpeHHEee 2-s1 bubmuorexa [JOK
crpoenue 38€311. CoBpeMeHHbBIE Hen.04 https://m.edsoo.ru/ff0d1784
MPEACTABICHUS O TIPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT
Mineunbin [Iyte — Hama
I'anakTtuka. Ilonoxxenue u

58 nerkeHne CouHia B ["anmakTuke. 34 Bubmmorexa LIOK

. Hen.04 https://m.edsoo.ru/ff0d1784
lNanaxktuku. YepHbie ABIPHI B AlIpax
rajakTHK
Bcenennas. Pa30eranue rajnakTuk.

59 Teopus bonbioro B3pbiBa. 3-1 bubnunoreka [JOK
PenukToBo€E HM3IyYeHHE. Hen.04 https://m.edsoo.ru/ff0d1784
MeraranakTuka

60 Hepermennsie mpo6aembl 4-5 bubnuoreka [IOK
ACTPOHOMHHU uen.04 https://m.edsoo.ru/ff0d1784

61 KonTposnpHas paboTa «neMeHTHI 4-5 bubnuorexa [IOK
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ACTPOHOMHH U aCTPODUZUKIY Hen.04 https://m.edsoo.ru/ff0d1162
O6o6maromuii ypok. Ponb ¢pusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM
62 TGXH(EIOFI/I%CKOIZ COLIMAJILHO M 1/; 1 >4 Bubnuotexa LIOK
N ’ uen.04 https://m.edsoo.ru/ff0d1162
ITHYECKOH cdepax NesTeIIbHOCTH
YeJIoBeKa
O6o06matomuii ypok. Poss 1 mecto
63 (U3HMKHN ¥ aCTPOHOMUH B 1 2-51 bubnnorexa [JOK
COBPEMEHHOW HAyYHOU KapTHHE Hen.05 https://m.edsoo.ru/ff0d1784
MHupa
O6o006maromuii ypox. Ponb
64 (uznueckoit Teopuu B 1 2-51 bubnuoreka [IOK
(bopMUpOBaHUK TIPEACTABICHUI O uen.05 https://m.edsoo.ru/ff0d1784
(buznueckoi KapTuHe MUpa
O6o06matromuii ypok. Mecto
M3UYECKON KapTUHBI MUpa B
65 3)6HIGM pany COI];peMeHHBII:( 1 34 Bubnuorexa LIOK
Hen.05 https://m.edsoo.ru/ff0d1784
€CTECTBEHHO-HAYYHbBIX
MIpeICTaBJICHUI O MpUpoIe
66 PesepBHbIil ypok. MarHuTHOE 10JI€. 1 3-s bubnuoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIUS men.05 https://m.edsoo.ru/ff0d1784
PesepBHbiil ypok. Ontuka. OCHOBBI
67 cneulljdanLHo}I’ZpTeopHH 1 4-1 bubmmorexa [JOK
Hen.05 https://m.edsoo.ru/ff0d1784
OTHOCHUTEIIbHOCTH
Pesepnsiii ypok. KBanroBas gusuka.
68 QHCI\IZCHTH);iTpOHOMI/II/I " ! 1 44 bubnorexa IOK
Hen.05 https://m.edsoo.ru/ff0d1784
acTpopU3UKI
OBIIEE KOJIMYECTBO YACOB I10 68
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[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienne
» ®uswuka, 11 kmace/ Msikuties I'.J1., Byxosnes b.b., Uapyrun B.M. o penakiueit

[TapdentbeBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA
» Gusuka, 10 xnace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. monx penaxmueit
[TapdentbeBoit H.A., Akimnonepnoe obmectBo «M3maarenbctBo «IIpocBernieHuey
» ®msuka, 11 xrace/ Msxumes I'.J1., byxosues b.b., Hapyrun B.M. noxa penakuueit
[TapdentbeBoit H.A., Akimmoneproe odmectso «M3mgarenbctBo «IIpocBemnieHuey
HUAUPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubmmoreka [IOK
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