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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHH M TpeOOBaHUI K pe3yiabTaTam
OCBOCHMSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyelt MPOrpamMmbl BOCIUTAHUS U
KOHILIETILIUM TIpenojiaBanus yuyeOoHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conepxanue mporpamMmbl 1Mo (U3UKE HampaBlieHO Ha GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuaronmuxcs 10-11 xmaccoB mpu
oOydeHHH UX (u3HKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBaHusiMm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METAalpeIMETHBIM pPe3yJIbTaTaM
OOy4eHHMs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTHh PEATH3alUU MEKIPEIMETHBIX
CBs3el (U3MKU C €CTECTBEHHO-HAayYHbIMM YYE€OHBIMU TipenMeramu. B Heit
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3yJIbTAThI TI0 T01aM O0YUCHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yyeHus.

du3zuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyINAas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MTOCKOIBKY (PU3HUECKHE 3aKOHBI
JeKaT B OCHOBE TPOIECCOB U SBJICHUN, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
dbu3myeckoir reorpaduei u actpoHomueil. lcmomp3oBaHME W aKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMK  ONpeAeNseT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HHEPreTMKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJTYYCHHUS HOBBIX MaTepHaOB C 3aJaHHBIMH CBOMCTBAMH M IPYTHX.
N3yyenne ¢GU3MKKH BHOCHUT OCHOBHOW BKJaaA B (DOPMHUPOBAHHE E€CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydaronuxcsi, B (OpMHUpPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS TP BHITIOJHEHUN UMHU YU€OHBIX UCCIICTOBAHUM.

B ocHOBy kypca ¢u3uMku 18 ypOBHSI CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH pAl HUACH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPHUHIMIBI €ro
MOCTPOEHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (GU3UKH
o0OBeaUHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus IpeanosiaraeT HCIOJIb30BaHHE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
bu3uKkn Cc pa3BuTHEM OOIIECTBa, a TaKkke C  MHPOBO33PCHUCCKUMH,
HPaBCTBEHHBIMHU U KOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomnoii  umanpasnennHocmu. Kypc (usuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
CONep KaHMsI, TOCBSIIIEHHBIX OJKOJOTHYECKHM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYKICHUS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS M SKOJIOTUYECKON O€30MacHOCTH.

CrepXHEBBIMU dJEMEHTAMU Kypca (PU3MKM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HOopMHUpOBaHHUE MPENCTABICHUN O
CTPYKType MOCTPOCHHS (HU3HUECKON TEOpHH, poiii QyHIaMEHTAIbHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHHWS CCTECTBEHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CuCTeMHO-JIeSTeIbHOCTHBINA TIOAXO0/ B Kypce (DM3UKH peau3yeTcs: Mpexie
BCET0 3a CYET OpraHU3ANMH AKCIICPUMCEHTAIBLHON JEATEIHHOCTH OOYYAFOIIMXCS.
Jns 6a3oBoro ypoBHS Kypca (PU3MKA — OTO UCIOJIb30BaHUE CHUCTEMBI
(GpOHTALHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JITAOOpAaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK yYEHHYECKUX
MpaKTUYeCKux paboT. BrijeneHne B yka3aHHOM TepedHe TabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJII M OICHKH, OCYIICCTBJISETCS YYaCTHUKAMH
o0pa3oBaTeILHOIO TMpollecca MCXOMsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kKaOuHera ¢usmku. Ilpm d>ToM  oOecrieunBacTCs  OBJIAJICHHUE
OOyYarOIIMMHUCSI YMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIIOKCHHBIX THITOTES.

bonbiioe BHHMMaHHWe yAeNseTCS PEUICHUI0 PAcCU€THBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM U1 pacdE€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/1a4é C SBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSITh N3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3aja4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHusi (U3MYECKUX SIBJICHHM M MPOILIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Il CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DI'OC COO k MaTepuasbHO-
TEXHUYECKOMY OOEeCMeYeHnI0 y4eOHOro Ipoiiecca ©0a30BbI YPOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeAMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B kabwHeTe (U3UKUA MTODKHO OBITH
HE0OXouMoOe J1abopaToOpHOE O0OOpYyAOBaHUE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHUE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIAIIOM MUHUMAJIbHOM JOCTAaTOYHOCTH U 00OecneuyMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (HU3MKE KIIOUEBBIX JEMOHCTpAIUi IS
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHMA H  TPOIECCOB, OSMIMPUYECKHX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIaGoparopHoe 00OpyAOBaHHE Il YUYEHHYECKUX MPAKTHUECKUX padboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeUMBaeTCsi B pacyére
OJJHOTO KOMIUIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKue KOMILIEKThI
7a00paToOpHOTO OOOPY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuUil.

OCHOBHBIMU LEJISIMUA U3y4YeHUs (PU3UKH B 00I1IEM 00pa30BaHUU SIBISIOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJIEHUS OO0yyaroumxcsd K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIICKTYaldbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3yjbTara H3yYeHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHUH OOBSICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (PU3MKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTikeHre 3TuX 1elield oOecreunBaeTcsl peleHueM CIeAYIOIUX 3a/1ady B

npoliecce u3ydeHust Kypca QU3MKu Ha ypOBHE CpeIHEro o01ero o0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3MKY, SJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS JJIA
OOBsICHEHUS (PU3NYECKUX SBICHUW B TMPUPOJE U s TPUHATHS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3a1ady C SIBHO 33JaHHOU
bu3nueckoil MoOAeNblo, 3aJad, MOJPa3yMEBAIOIINX CaAMOCTOSTEIbHOE
co3faHue (pU3NIecKord MOJEIH, aJleKBaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPUHIIUIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W WHTEpHpeTanud HUHpopMaIuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHMI JJI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipeanaraempiii B mporpamme no (U3MKE MEpedyeHb JA0OPaTOPHBIX H
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTEIb JIE€NAeT BBIOOD
MpoBeNeHUsT J1abOpaTOPHBIX pabOT W OMBITOB C YYETOM WHIMBUIYATbHBIX
0COOEHHOCTEM 00YyUaIOIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

@duznka — Hayka O npupozae. HaydHble METOIBI MO3HAHUSA OKPYXKAIOLIErO
mupa. Ponp dKcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHMS IIPUPOJBI.
OKCIEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUeCKUX SBICHUN U mporeccoB. HaydHble rumoressl.
duszuveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOICH.

Jlemoncmpayuu

Ananoroele U 1U(GPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCUTEILHOCTh MEXAHMYECKOTO JIBHXKECHUSI.
Cucrema otcu€ra. TpaekTopus.

Ilepemenienne, CKOpPOCTh (CpelHSIsi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUaibHOW TOUYKH, MX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CrnoxeHue nepemMenieHnii U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJMHEHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MYTH ¢ THEPEMEIICHHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE TazieHre. Y CKOpeHne CBOOOIHOTO T1aICHHUS.

KpuBonuneitHoe  nBuxkeHue. JIBrKeHHE  MaTEpUANIbHOM  TOYKH IO
OKPYKHOCTH C MTOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEWHAS
ckopocTh. [leprnon u yacrora oOparenus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpONCTBA W MPAKTHUUYECKOE MPUMEHEHHE: CIHAOMETP,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALIMS KHHEMATUYECKUX XapaKTePUCTHUK
JIBYKCHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxkeHus tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIbIO OMNPEIEIICHHS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXIY IIyTAMH, MPOWICHHBIMHA TEIOM 3a
MIOCIICIOBATENBHBIC PABHBIE NPOMEXKYTKHM BpPEMEHH IMPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne nBUXKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIEeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocurensbHOCcTH  [ammnes. IlepBwlii  3akoH  Hbrorona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIS MaTepualbHOM TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsokectu. llepBag kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXEHUs U cuia TpeHus: nokosi. Koadduiment tpenus.
Cuita conpoTUBIIEHUS MPU IBU>)KEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JBMYKEHNE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcinoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

U3smepenue cu.

CrioxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Nzyuenne ABmkeHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

UccnenoBanne ycinoBUil paBHOBECUS TBEPIOrO TeEla, HMMEIOUIET0 OCh
Bpall[CHUS.

Tema 3. 3axoHbl cOXpaHneHUusn 6 Mexanuke

NmMnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHCHUsI HMITYJIbCa.
PeakTuBHOE IBI>KEHHE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHepruss MaTepHalibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorennmanbHas SHEprus YIpyTO
nepopMupoBaHHoil  mpyxkuHbl. [loTeHuuanbHas  SHeprusi Tena  BOJIU3H
MOBEPXHOCTHU 3€MJIH.

[loTeHMambHBIE W HENOTCHUHUAJIBHBIC  CHJIBI. CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MIPY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE NBH>KEHHE.

[lepexoa NOTEeHMAILHON SHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vyenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI C U3MEHEHHUEM MEXaHWYECKOW HHEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoevt MOEKYNAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJEIM CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Mosieky. KonnyectBo BemectBa. [locTostHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana tremnepartyp
Lenbcus.



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUHU HJcalbHOro Taza. AOCOJNIOTHAs TemIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPrMU TEIJIOBOTO JBWXKEHHs dvactul raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe mpencTaBICHHE H3O0MPOIIECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOICTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CyLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS HJICAIbHOTO Trasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

Onpenenenrne mMacchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY ITAPAMETPAMH COCTOSIHUSA PA3PEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEeMBI U criocoObI €€ n3meHenus. KonmuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEpPrust  OJHOATOMHOIO  MAECAJbHOrO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJIHOCTh, KOHBEKIUS, U3IydCHUE. Y eJbHas TEINIOEMKOCTh BELIECTBA.
KosnmdecTBo TemnoThl pu Temionepeaaye.

[Tonsatue 006 amuabaTHOM mpouecce. [lepBbli 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh IPoO1ieccoB B IPUPOJIE.

TemnoBble  mamuHbl.  [IpuHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanusi 3HepruM B TEIUIOBBIX MamuHax. Kosdduiment mnose3noro
nevictBus termoBod mamuHbl. [lukn KapHo u ero kosdduimeHT mosie3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETHUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JEMCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella IpHU TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy pACIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopaenu napoBoil TypOHHBI, JBUTATENSI BHYyTPEHHETO CTOPAHMsI, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuwl

N3Mmepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIQXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT 1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u aMmopdHbie Teaa. AHU3OTPOIHUSI CBONCTB
kpuctaiuioB. Kuakue kpucrtaiibl. CoBpemMeHHble MaTepuanbl. [LimaBieHue wu
KpUcTayuM3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHuUE TEII0BOTO OajiaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MAaTEpPHUaloOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v IIaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpUCTasioB.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Paznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
OneKkTpu3aums Tel. OJEKTpUYecKud 3apsn. JlBa BuIa SIEKTPUYECKHUX
3apsanoB. [IpOBOIHUKM, OUANEKTPUKA U TMOJYNPOBOJHUKH. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO0 3apsija.
B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4yeuHbIi 31EKTPUUECKUI 3apsil.
Onextpuyeckoe noyie. Hanpsok€HHOCTH anekTpudeckoro mostst. [TpuHunun



CYNEPHO3ULIUNA DIEKTPUYECKUX Ioser. JIMHUKM HanpsyKEHHOCTH JIEKTPUYECKOTO
OJISL.

Pabora cun  anektpocrarnueckoro  mojs.  [lorenmman.  PasHocTh
NOTEHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKM B  DJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKasl 3allluTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLaaH
IIJJACTUH, PACCTOSHUS MEXKAY HUMU U TUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomwl

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunvix cpeoax

DONEeKTPpUYECKHA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPHUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE COINPOTUBJIECHUE BELIECTBA.
IlocnenoBarenpHOE, MAPAIIIEIBHOE, CMEIIAHHOE COCTMHEHUE IIPOBOIHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE COITPOTHUBIICHHE HCTOYHUKA TOKA.
3akoH Oma JiJ1s1 TOJTHOM (3aMKHYTOM) AieKTpruyeckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DneKkTpu4yecKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas 17§ IIpUMECHAs ITPOBOJIMMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPHUOOPHI.

ONeKTpuYeckuid TOK B pacTBOpax M  paciuiaBaXx  3JIEKTPOJHUTOB.
DNEKTPOIIUTUYECKAS JUCCOLMALMS. DIEKTPOIIHU3.



OnekTpudeckuii TOK B razax. CamMoCTOATENbHBI W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJIbTMETP, PEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenne cruiipl TOKa U HAPSHKEHHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CmemaHHOE COeTMHEHNE ITPOBOHUKOB.

[Ipsamoe wu3MepeHHe DIEKTPOIABHXKYIIEeH cwibl. KopoTkoe 3amblkaHne
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBo# paspsia U MPOBOAUMOCTE BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUO/A.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3ydeHune cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOnronenue anexrposusza.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kjacce ocyliecTBisSeTcs ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBsI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (akT, Trurnoresa, (pu3nyeckas BEJIWYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUuUA,
napaboa, runepOosnia, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMmoc,
TEII000OMEH >KMBBIX OpPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALINS,
raJIbBaHHKA.

l'eocpaghus: BNaXXHOCTH BO3/TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABW)KEHUN C HCIIOJIIB30BAHMEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHHUKE, IOAIIMIHUKH, HCIIOJB30BAHUE 3aKOHA COXPAaHECHUSA
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIC HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allliTa, 3a3€MIIEHUE 3JIEKTpOnpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. INeKmpomMazHUMHAA UHOYKYUA

IlocTossHHBIE  MarHuThl.  B3aumMopaencTBue  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mosie. BexkTop MarHWTHOM WHAYKOUU. [IpuHIun cynepno3unyu
MarHUTHBIX MOJIeH. JINHUKM MarHUTHOM WHAYyKIMU. KapTuHa JUHMN MarHUTHOM
MHIYKIWAH MOJISI HOCTOSTHHBIX MarHuTOB.

MarauTHOe TmOJie MPOBOJHMKA C TOKOM. KapThHa JnMHUN WHIYKIIUU
MAarHWTHOTO TIOJI JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelcTBre TPOBOJHUKOB C
TOKOM.

Cuna Ammnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moy/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKUuMH. [IOTOK BekTOopa MarHUTHOU
MHAYKIAW. OJIEKTPOJABWKYIAs CUJIad WHAYKIMUA. 3aKOH DSJIEKTPOMArHUTHOMU
nHaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe Tmose. DJIEKTPOABWKYIAS CUJIAa WHAYKUUHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenua.

NuaykTuBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOJABMKYIIAS  CuUia
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATENb, YCKOPUTENH >SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIuHYM UHTYKIIUY MAarHUTHOTO TOJISI.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHXKYILEH CHJIBI MHAYKIUHA OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KoJ1e0anus

Konebarenbnast  cucrema. CBoOomHbIE  MEXaHUYECKHME  KOjeOaHMUs.
[Mapmonunueckue kosiebanus. Ilepuona, wacrora, amrmutyga v ¢asza koseOaHui.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu TaApMOHUYECKUX KOTeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAIOrUS MEXAY MEXaHUYECKHUMH W
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
HHEPrUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroUx KojeOaHusx. BrIHyXIeHHbIE MEXaHUYECKHE
kosie0anus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUS.

Ilepemennbiii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKCHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUIECKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanune mapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKUI MasITHUK).



Hab6nronenue 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpH MOCIEAOBATEILHOM COEAMHEHUHM PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb TMHUH 3JEKTPONepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJBIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM M3 IOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60IHbL

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpadenHus. llepuon. CxopocTh
pacnpocTpaHeHuss M JJMHA BOJHBL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
HnTepdepenius u qudpakus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3JIyYEHHs JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBOMCTBA
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)KE€HUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakims,
uHTepdepennus. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHEHHE AIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMITBI paguOCBA3H U TeJIeBUIeHN. Paqnonokamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpPONUCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHMKA B TEXHUKE W MEIUIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOThHI TOHA C aMIUTUTYI0M U
4acTOTOM KojeOaHuH.



UccnenoBanne  CBOWCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, Nojspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. I[IpAMOIMHENWHOE pacOpOCTPAaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpaxeHus cBeta. [locTpoeHue n3o0paxeHuil B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa MOJHOTO
BHYTPEHHETO OTPAKCHUSI.

Hucnepcust ceeta. CloxHbI cocTaB 6enoro ceera. L{Ber.

ColOuparomyie u pacceuBaromie JuH3bl. ToHkas JuH3a. DokycHoe
pacCTOsIHUE W ONTHYECKas cuila TOHKOW JMH3blL. [locTpoeHne n3o0paxkeHuid B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOOEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(EpPEHIUOHHOU
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YclIoBUe HaOI0IEHUS
[NIABHBIX ~MaKCUMyMOB TIpM  MAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOWCTBAa M TMNPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, MU (PpPaKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpssMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHHUE CBETa.
OnTuyeckue npuOOpBHI.

[TonHoe BHYTpeHHEe oTpakeHue. Moieslb CBETOBO/A.

UccnenoBanue cBONCTB M300paKeHUN B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBETA.

Ha6nronenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopmwvie pabomoi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crienAIbHON TEOPUHM OTHOCUTEIBLHOCTH
['pannnbl  NPUMEHHMMOCTH  KJIAaCCHYECKOM  MexaHuku.  [loctymnartsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe, IIPUHIINI OTHOCUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.
DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTHULIBIL.

CBsI3p MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOS.

Pasznen 7. KBantoBasi pusuka

Tema 1. Dnemenmut KGAHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu HOTOHA C €r0 YaCTOTON. JHEPrUs
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoranue poroddpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
doToapdexra. YpaBHenne DiiHmuTerHa 115 poroaddekra. «KpacHas rpanuma»
dboToaddexra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTonaTuMK, COJIHEUHAas OaTapesi, CBEeTOAUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

Ceeroauon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrymarel bopa. HM3nyyeHue u moryomieHue
(GOTOHOB TpM TEpexoje aToMa C OJHOTO YPOBHS HSHEPTUHM Ha Jpyrol. Bumsl
crekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bonnsl ae bpoina. KopnyckynsapHO-BOIHOBOM
JTyaJiu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monuens onbita Pesepdopna.
Ornpenenenue JIMHBI BOJHEI JIa3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
Ha6nronenue muHeyaToro CeKTpa.
Tema 3. Amomnoe sa0po
DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompedeneHuro  cocTaBa
paavoakTuBHOrO u3daydeHus. CBoiicTBa anbda-, OeTa-, ramMma-U3JIy4eHUs.
BnusHue paail0aKTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HyknoHnHas Mopens sanpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegext maccel sapa.
SAnepnsbie peakuuu. Jlenenue u CUHTE3 SIEp.
Anepubiit peakrop. TepmosaepHslid cunTe3. [IpobnemMsl U MEepCHIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonabl HaOMIOIEHUS U PETUCTPALUU DJIEMEHTAPHBIX YaCTHII.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHHuecKue yCTpoiCTBa U NMPAKTUYECKOE IPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.
Jlemoncmpayuu
CU€TunK NOHU3HUPYIOLINX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopHuvie pabomuwl
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM poTorpadusim).

Pa3znen 8. DieMeHThI aCTPOHOMMH ¥ ACTPOPUZUKHU

Otamnbl pa3BUTHS acTpoHoMUU. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BUIAMOC
JIBHOKEHHE.

Comnneunas cucrema.

Connue. ConneuHas akTHUBHOCTb. Mcrounuk sHeprum CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJibHBIA KJlacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOC/IEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTbBY JJIsl 3BE3] TJIABHOM MOCJEeI0BATENIbHOCTH. BHYTpeHHEe cTpoeHue



3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Boatounu CosHLIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii [yt — Hama I'anaktuka. [lonoxkenue m aBuwxenue CoyHLA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa00mna. PazOeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

Macmrabnas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIs1 OTPEENICHUs TOJIOKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOTo MOJyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, ianer, Mieunoro [lytu.

O0o0maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COITMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTH YeIOBEKa, POJib U MECTO (U3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KApTUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOIE.

MesknpeaMeTHbIe CBA3U

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMHd MaTE€MaTHKHU,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nousimus, CBA3aHHBIE C M3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHUWE, HAay4YHbId (akKT, Trumnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TpPEYroJbHUKOB,
OTIpeJIeNICHHE TUIOMAIN TUIOCKUX (puryp u 00bEMa Ted.

Buonocus: »nekTpuueckue SBIEHUS B JKUBOM NpPUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAUIMUECKOH PEIETKH, CHEKTPaJIbHBIHI
aHaus.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJeKH MArHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: NWHUU BJEKTPOIEpeay, TEHEpaTop TMEPEMEHHOIO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS TI€4Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anteHHa, TenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJOKOHHAs OIITHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npenmMera «Dusukay H0IKHbBL
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WLMEN JIMYHOCTU, CHUCTEMOUN IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUM, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIEeCTBa, pPacCHIUpPEHUE >KU3HEHHOTO
OIBITA U OIBITA JIEITEIBHOCTU B IMPOLECCE peaIn3allii OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YYAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAaHHCTHUECKHX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIBHOCTh B MHTEpPECAX I'Pa)KTAHCKOTO
o0111ecTBa, y4aCTBOBAaTh B CAMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMA UHCTUTYTAMUA B COOTBETCTBHHM C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAaPHOM U BOJIOHTEPCKOM JAEATEIBbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIIEHUE K TOCYHAapCTBEHHBIM CHMBOJIAM, IOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, THUECKOTO MMOBE/ICHNUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TEeTHYECKOro BOCTIMTAHUS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM Tpo(ecCHOHATBEHON AESITEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu v peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYphI, OCO3HAHUE TJ100aJIHLHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKPY>KaIOIIIEH cpejie Ha OCHOBE
3HAHMS 11eJIel YCTOWYUBOTO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHre OmbITa JEATCIIbBHOCTH SKOJIOTHYECKOW HaIlpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH B TIPOIIECCE
u3ydyeHus: (UBUKU  OCYIIECTBISATh MPOEKTHYD W HCCIEI0BATEIIbCKYIO
NEeATEeTLHOCTh WHINBHIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeiicTBUA:
CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MNpoOJeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENN EITENbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISIBJISITh ~ 3AaKOHOMEPHOCTH M TMPOTHUBOPEUYUS B  PacCMaTpPUBACMbBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBl ¢ YYETOM aHAIM3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIEHUBATh PUCKU MOCIIEICTBUIN IEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJNHITH PabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiiCTBUSL:
BJIaIETh HAYYHOU TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUSIMHU U METOJIaMU
buznueckoil HayKu;



BJIa/IETh HABBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHON NEATENbHOCTH
B 0071aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeLIEHUs 3a7ad (PU3MUECKOro COAEP)KAHUS, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IT03HAHUS;

BIAJE€Th BHUJAMU JIE€ATEIBHOCTH MO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BaHUIO U MPUMEHEHHMIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acT (PU3HUKY;

BBISIBJISITh TPUYMHHO-CIIEJCTBEHHBIC CBA3M M aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pELIEHUs, HAXOAUTh apryMEHTHl IS JOKa3aTebCTBA
CBOMX YTBEP KJICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3WPOBATh TIOMYYCHHBIE B XOJI€ pEIICHUS 3aJaud  PEe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHMSA N0 (U3MKE B TMPAKTUYECKYI0 00JIaCTh
KHU3HECSITSIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTaTh HOBBIE HJIEH, PEAJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJa/IeTh HaBBIKAMH IMOJIy4eHUs MHGOpMaUU (PU3NUECKOTO CONEP)KAaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEILHO OCYLIECTBJIATh IOUCK, aHAJU3,
CUCTEMATH3allMI0 U WHTEpIpeTaluio MHGOPMAalKU pa3IUYHbIX BUAOB U (opM
MIPEICTaBICHNUS;

OLIEHHBATh JOCTOBEPHOCTH MH(OPMALIUH;

UCTIONB30BaTh  CpeACTBa  WHQPOPMAIMOHHBIX W KOMMYHHUKaIMOHHBIX
TE€XHOJOTHM B PEUICHUH KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
331a4 ¢ COOMIOJICHHEM TpeOOBaHUM SPrOHOMHMKH, TEXHHUKH OE€30IacCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPABOBBIX MW  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpKaHMS B Pa3NMUHBIX (opmartax c
y4€TOM HazHayeHHsI THPOPMAIIUHU U LIETICBOM ayUTOPUH, BRIOMpasi ONTUMAJIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBIISAITh OOILIEHWE HA YypoKax (U3UKH M BO  BHE-yPOUHOM
NEATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldii M  CMSr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C Y4YETOM O0OIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

NPpUHUMATh 1M  COBMECTHOM  JIEATE€IbHOCTH, OpPraHu30BBIBATH U
KOOPAMHHUPOBATh JAEUCTBUSA MO €€ TOCTUKEHHUIO: COCTaBIIATh IUIAH JEHCTBUIA,
pacnpeneniaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJIbl B
00U pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C I[O3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE TOBEJACHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO U BOOOpAKEHNE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranusauus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO AESITENBHOCTh B 00JIaCTH
GU3MKK U aCTPOHOMHHM, BBIABISTH NPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IJIaH PEIIeHUS PacdyE€THBIX M KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS TPAKTUYECKOM pabOThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMH B 00JIacTu
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQJI€Th  HaBBIKAMU  [O3HABAaTEIbHOM  pEeQIIEKCHM  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJIbTaTOB U
OCHOBaHMUI;



MCIIOJIh30BaTh MPUEMBI pe(IIEKCHH I OIEHKH CHUTYaIlid, BRIOOpA BEPHOTO
pelieHus;

YMETh OIEHWBATh PUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS 0 X
CHU)KCHHUIO;

OpUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaldu3e pe3yJbTaToB
NEeSTEeIbHOCTH;

OpPUHUMATh ceOsl, MOHMMAasi CBOM HEJOCTATKHU U JOCTOUHCTBA,

MPUHUMATh MOTHBBI W aApPTyYMEHTHI JPYTUX TMPH aHaIW3e pPe3yJIbTaTOB
NEeSATEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTHX Ha OIIHOKH.

B mpomecce mocTrkeHUsT TMYHOCTHBIX PE3YNIbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe s YPOBHS CpPEAHEro oOmiero ooOpa3oBaHus y OOyYarommxcs
COBEpUICHCTBYETCS HMOITMOHAIIbHBIN WUHTEJIEKT, peAnoararonuii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CLIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOILMOHAIBLHON Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalNTHpPOBAThCS K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTb, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJICHUE K JOCTH)KCHUIO TIETTH U
yCcrexy, ONTHMHU3M, WHHIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJNS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAOIIEH CITIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMpU OCYIICCTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YyHOW KapTUHBI MHpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B PAKTUYECKON €SI TETHOCTH JIKOIEU;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS] HU3YyUYEHHBIX (PU3MUECKHX MOJAENeH:
MaTepuaibHas TOUYKa, UHEpIUaIbHasl cUCTeMa OTCUYETa, aDCOIIOTHO TBEPJOE TENO,
UJICAJIBHBIN I'a3, MOJEJIU CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUI 3apsl IPU pelIeHuN PU3NIECKUX 3a/1aY;



pacno3HaBaTh (PU3MYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U
AIEKTPOJIMHAMHUKHA: PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBI)KCHUE, CBOOOJHOE TMajJeHUE TEJ, JBHXKEHHUE II0 OKPYKHOCTH, WHEPIHS,
B3auMoJIeicTBUE Tel, (G dy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKICHUH ), TETIOBOE
paBHOBECHE, HWCIApPEHHUE, KOHACHCAIMS, IUIABJICHHE, KpUCTAJUIM3alvs, KUIICHHE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a IIPU €r0 HAarpeBaHUU B 3aKPBHITOM
COCyJ€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHST Ta3a B  HM30IpOLECcCax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTHUCHIBATh MEXAHWYECKOE JBUIKECHUE, UCIOJIb3YS (PU3MYECKUE BEITUUYUHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHuJa,
HMIYJIbC TeJla, KWHETUYECKash dHEPrus, MOTCHIUAIbHAS DHEPIrus, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTb, IPU OIKUCAHWUU IIPABWJIBHO TPAaKTOBAThH
(GU3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIWYUH, WX OOO3HAUEHUS U EIUHUIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMHU
BCIIMUUHAMU;

ONKCHIBATh M3YUYCHHBIEC TEIUIOBBIE CBOMCTBA TEM U TEIUIOBBIC SIBJICHUS,
UCIIONB3Ys (HU3WYECKHEe BEJIMYMHBI: JIaBJICHHUE Tra3za, TeMIleparypa, CpeIHss
KMHETUYECKasi SHEPrus XaOTUUECKOro JBUKEHHUS MOJICKYJ, CpeIHEKBaJIpaTUdHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI 2HEprusi, paboTa rasa,
KOO(PPUIIMEHT TOJIE3HOTO JEHCTBUSI TEIJIOBOTO JBUTATENsA, MPU OIMHUCAHUHN
MPaBWJIBHO TPaKTOBaTh (DU3UUECKUH CMBICT HCIOIB3YEMBIX BEIWYHH, UX
0003HaYCHUST W CAWHHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIHME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTUCHIBATh U3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3UUECKUE BEIWYUHBI: JJICKTPUUYCCKUI 3apsi,
AIIEKTPUUYECKOE TI0JIe, HAPSHKEHHOCTD MMOJIs, MOTEHIIMAN, Pa3HOCTh MOTEHIINAJIOB;
IpU  ONHWCAHWHM TIPABWJIHBHO TPAKTOBATh (DU3HUECKUH CMBICI HCIOIb3YEMbIX
BEITMYMH, WX OOO3HAYCHHS W CAWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIHEC
JAaHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMHU BEJIMYNHAMU;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHHS MEXAHWUYECKOW OHHEPIHM, 3aKOH COXPAaHECHHS HMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJI, MPUHLMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIJIOBOTO JBUKECHUS MOJICKYJ C
a0COJIFOTHON TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOTrO 3apsiaa, 3akoH KynoHa, nmpu 3TOM pa3iinyarh CIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHHE W yCIIOBUS (TPaHMUIIBI,
00J1acTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBI  JACHCTBHUS MalllWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX O€30MacHOrO HCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKHUX SIBJICHUN U
MPOLIECCOB C HCIMOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpU STOM
dbopmynupoBath mTpoOieMy/3amady M THUIOTE3y Y4eOHOro HSKCIEpUMEHTa,
coOupaTh yCTaHOBKY U3 MPEIJI0KEHHOTO OO0OpYIOBaHMS, MPOBOIUTH OMBIT H
bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYMH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 W3MEPEHUS U MCIOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

HCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (PU3MUECKMMHM  BEIUYMHAMHU €
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, NPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B
BU/IE TAOJIUII U TPa(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-HUCCIENOBATENLCKOW M MPOEKTHOMN
JESATEITLHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKOH MOJAEIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HEOOXOAUMBbIC NJisi €€ PEIIeHHs], TPOBOJIUTh PACUEThl M OIEHUBATH PEATbHOCTH
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

peliaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JOTUUECKH HEMPOTUBOPECUUBYIO
LEMOYKY PACCYXIACHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYCECKHC SBICHNUS,

UCIIOJIb30BAaTh  TPHU  PEIIEHHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
WH(POPMAITMOHHBIE TEXHOJOTHH JJIsSI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJICTaBlICHNs y4eOHON U HAYyYHO-TIOMYJISIpHOM MH(OPMAIK, MOJYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOopMaIuio;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HayKu, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTU MPU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY XKAIOILEeH Cpesie;

paboTaTh B TpyNIE C BBINOJHEHUEM PpA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBAaTh pabOTy TPYNIbl, PAMOHAIBHO pPACIPEAETATh OOS3aHHOCTH H
IJIAHUPOBATH JICSITEILHOCTh B HECTAHJAPTHBIX CUTYAIUSIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YUYaCTHUKOB I'PYIIIBI B pEHICHUE pacCMAaTPUBAEMON MPOOIEMBI.

K konmy oOydenus B 11 kiacce mpeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh cHOPMHUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBAaTh Ha MPUMEpPaxX poJib U MecTo (GU3uKu B (HopMHpOBaAHHUH
COBPEMEHHOW HAy4yHON KapTHHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUUECKOW NEATEIbHOCTH JIIOJIEH, LETOCTHOCTh U €JUHCTBO
(bu3MYECKO KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMCHCHHUS W3YYCHHBIX (PU3MYECKHX MOJIETICH:
TOYEYHBIA JJIEKTPUUECKUH 3apsJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, AICPHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sJipa MPU peuieHuU (U3HNIECKUX
3aj1ay;

pacro3HaBath (GU3UYECKUE SIBJIICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJCICTBHE
MarHuTOB, JJICKTPOMAarHWTHAasE WHIYKUWS, JEUCTBHE MAarHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM U JIBWDKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSMOJIMHEWHOE paclupoCTpaHEHUE CBETa, OTPAXEHUE, MPEIOMIICHHE,
uHTepdepeHys, Audpakuus W TONAPU3ALMsS  CBETa, JUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3phexT (hoTodrddheKT), cCBeTOBOS AaBleHHE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJia, ECTECTBEHHAass M HCKYCCTBEHHAS
Pa0aKTUBHOCTH;

OMHCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI), HWCIONB3Ys (PU3MUYECKHE BEINYUHBI:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, DJEKTPUUECKOE HAMpPsLKEHUE, AJIEKTPUUYECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIDKYIIAs cuia, paboTa TOKa,
WHAYKIUS MarHATHOTO TOJs, cwia Amrmepa, cuina JlopeHra, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUsSl DJEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepUoJ W YacToTa
KoseOaHuN B KoJeOaTeNbHOM KOHTYpe, 3apsii M CHia TOKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pPACCTOSHHE W
ONTHUYECKasi CHUJia JIMH3bI, TIPU ONHUCAHWUU TPABUIBHO TPAKTOBATH (PH3UUECKHIA
CMBIC]I HCIOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHUsT U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBS3BIBAIONIME JAaHHYI (U3WYECKYI0 BEIHMYMHY C JPYTUMH
BEITUYMHAMU;



ONMUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHHS W IIPOLIECCHI, HCHOJb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, NEPUOJI TIOJypaciajia, SHEPTHs CBI3U
aTOMHBIX SIIEP, NPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHMs] W EAUHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYWHAMU,
BBIYHCIIATH 3HaUeHHE (PU3NYECKON BEIMUHHBI;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIONb3Ys (HU3UUECKUE
3aKOHBI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COCMHEHUSI TNPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEHMHOTO PacpoOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mid (oTodddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOr0 4HWcia, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3andyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MAaTeMaTH4YECKOE BBIPAKEHUE W YCJIOBUA (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJISI POBOJHUKA
C TOKOM, cujibl AMniepa u cuibl JlopeHia;

CTPOUTh W OMHCHIBATh HM300paKEHUE, CO3AABAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI IO UCCICAOBAHUIO (PU3UYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI: NPU ITOM
dbopmynmupoBath TpobJeMy/3agady W THUIIOTE3y YYEOHOTO OIKCIIEpUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEMJIOAKEHHOrO0 OOOpY/IOBaHUS, MPOBOJIUTH OMbBIT U
dbopMyIHpOBaTh BEIBOJIHI,

OCYILIECTBIISTh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI PUBHUECKUX BEITUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HWCIIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C  HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIMYUH B BUJE TAOIUIl U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

coOmro/1aTh MpaBmiia 6€30MacHOT0 TpyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIIEeOBATEILCKOW U TMPOCKTHOM
JEATEIIBHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000py10BaHUS;

pemarh pacuéTHhIE 3ama4dl C SBHO 3aJlaHHONW (PU3WYECKON MOJEIBIO,
UCIOJNTB3Ysl (PM3UYECKUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9d



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHI,
HEOOXOUMbIE NIl €€ pelIeHUs, NMPOBOJUTh PacuéThl M OLICHUBATh PEaIbHOCTh
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelIaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PacCyXIECHHUH C OMOpPOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

UCIIONB30BAaTh  MPU  pPEIICHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U MPECTABICHUS YYEOHON M Hay4YHO-TIOMYJIIpHOW MH(pOpMalLUK, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA WX O€30MACHOTO MCIOIh30BAHUS B MOBCEIHEBHON
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA TO (PU3MKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAILEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3JMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PAMOHAIBHO pACIPENETsATh OOS3aHHOCTH W
IUTAHUPOBATh JICATEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIlMsIX, aJeKBaTHO OIICHHWBATH
BKJIaJ] K&XJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHUE pacCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O IO3HAHUSA
bubnuorexa [JOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubmmoteka [IOK
21 Kimnematirka > https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubmuoreka [IOK

®da3oBbI€ MEPEXOIbI

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 pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmoreka [IOK

41 MeKTpOCTaTIia 10 https://m.edsoo.ru/7f41bf72
42 ITocTOstHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B 12 bubnnoreka [IOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Paznen 1. QJIEKTPOJAUHAMUKA
11 MarnuTHOoe nojue. I1eKTPOMAarHUuTHAs 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuuyecKue 1 3JIeKTPOMarHUTHbIE 9 1 bu6mmoreka [IOK
' KoseOanus https:/m.eds00.ru/7f41c97c
29 MexaHnU4YeCcKHe U SJIEKTPOMArHUTHBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI CITeIMATTEHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 OJeMeHThI KBAaHTOBOM ONTHKH 6 https://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue atoma 4 but6mmoreka [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

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMEeHTHl aCTPOHOMUH U acTPO(YU3HKH 7 E;ISSH/P/I;T:J;ES/E £4107¢
Hroro no pazgeny 7
Paznen 6. OBOBIHAIOILIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOpEeHUE 4 ]t?tl;lrinlpllr(r)wfgsigr?/}; £41c07c
Htoro no pazneny 4
PesepBHOE Bpems 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 IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka KontposbHubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
®uznka — HayKa 0 IpUpoJe.
1 Hayunrie MCT(}),;;I)I HOSH:HI/ISI 1 buGnnorexa LIOK
e https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero Mupa
Ponb u mecto ¢pusuku B

9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4HOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETHFHOCTH JIIOIeH
MexaHnyeckoe IBHKEHHE.

3 OTHOCHTEIBHOCTh MEXaHUUECKOTO 1 bubmmoteka [IOK
nBrkeHus. [lepemenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE ITPAMOIIMHENHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 but6mmorekxa [{IOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>XEHHE.

7 JIBr>keHUEe MaTepUalIbHOM TOYKH IO 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuntun oTHOCKUTEBLHOCTH [ anwies. 1 but6mmoreka [IOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bub6nmoreka [IOK

9 cymeprno3unuu cui. Bropoi 3akox
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepranbHOM TOUKH

10 Tpernii 3axkoH HeroTOHa 115 bubnnoreka [IOK
MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TsixecTH. [lepBas kocMuyeckas bubmmorexa [JOK

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

12 Cuna ynpyroctu. 3akos ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koadduiment tpenus.

13 Cuna CEH OTI/IBJIeI({bI/(Il:[ pu BI/IE)KCHI/II/I brbmorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE M BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoteka [IOK
MowmeHnT cuibl. [1neqo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
NMnynsc MaTepralbHOM TOYKH,

15 CHUCTEMBI MaTepUATTbHBIX TOYCK. bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIynbca. PeakTuBHOE JBUKEHUE
PaGota u MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprusi MaTepuabHON bubmuoreka [IOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON JHEPrUHu

17 [ToTennuanpHas YHEPTHUSL. but6mmoreka [IOK



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

[ToTenuuanpHas SHEPrUs yIpyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYEeCKOU OHEPIUU CUCTCMBI TCJIL.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPIrUun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlabopamopuasa paboma
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM 3Heprun
TeJa Ha IPUMEpE PacTsHKEHUS
PE3NHOBOTO KIyTa»

20

Konmponvnasa paooma no meme
«Kunemaruka. [nnamuka. 3akOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHUYEeCKOW Teopun. bpoyHoBckoe
nskenue. nddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUJIKOCTEN
U TBEPIBIX TEN

23

Macca monekyn. Konuuecto
Beulecta. [locTosunas ABoraapo

24

TemnnoBoe paBHoBecue. Temneparypa
u e€ n3mepenue. [llkana remneparyp



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

Henscns

WUneanpusiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
26 CpellHel KHHETUYECKOM YHepruu bubnmoreka [JOK
JBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
27 3akoH /lampToHa. ['a30BBIC 3aKOHBI
Jlabopamopnas paboma
28 «HccnenoBanue 3aBUCUMOCTH MEXTY
rapamMeTpamu COCTOSHHUS
pa3peKeHHOTO razay
29 H3omnporiecchl B UA€aITbHOM T'a3e U UX bu6nuorexa [IOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 criocoOb! e€ n3menenust. Koiamuectso bubmmnoreka [JOK
TEII0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPruUsl OJHOATOMHOIO UAEATIBHOTO
rasa
but6mmorekxa [{IOK
31 Brget rerutonepeiain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTD BEIIECTBA.
32 KonuyecTBo Tennots! npu bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5c36
Terionepenaye. AauadaTHbIN mporecc
33 I1epBblil 3aKOH TEPMOJIUHAMUKHU U €TO bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh mporieccoB B bubnuorexa [JOK



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

npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiicteus u KI1J[ remioBoii

bubmuorexa [JOK

3 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKoJIorHuecKue mpoodIeMbl
TETUIOIHEPTETHKH
38 O6o06maromuii ypok «MoeKkysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
K 0
3 | Monexypuan durunca. Ocrons bitmmorera LIOK
YIp ' https://m.edsoo.ru/ffoc6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue 1 KOHIECHCAIIHS. bu6nuoreka [IOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEIbHAS
41 BJIQKHOCTh BO3yxa. HacklleHHbIi bubmorexa HOK
Hyxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPONHS bubmmnoreka [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtayuisl. COBpeMEHHBIC MaTEPHAITBI
[InaBneHre U KpUCTATTH3AITHSL.
P B bubmuorexa [JOK
43 VYaeneHas TEIIOTA TUIABJICHHUS.
https://m.edso0.ru/ff0c6708
Cybnumarus
bu6nunorexa [JOK
44
YpaBHeHHE TEIIOBOrO bananca https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Tei. DIeKTPUUEeCKU bu6muoreka [IOK

3apsn. JIBa BUaa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsa10B

HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U

46 IMOJIYIIPOBOAHHUKHU. 3aKOH COXPaHEHUS bubmorexa LHOK
yHpoBoa ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumogeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHsIil dJIEKTpUUECKUI bubmmorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsisk€HHOCTB 271EKTPUYECKOTO
48 nosis. [lpunHnun cynepno3unuu bubnmoreka [JOK
JNEKTPUYECKUX NONEH. JInHnM https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabora cut 351eKTpoCcTaTHIeCcKOro
49 noxad. ITorennuan. PasHocts bubmorexa LOK
’ ’ https://m.edsoo.ru/ffOc6f00
MMOTEHIINAJIOB
IIpOBOIHUKH M TUDIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM nonIe brbsmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JlypnexTpudeckast IpOHUIIAeMOCTh
bubmmoteka [IOK
51 OnexrpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCaTOpa. DHeprus 3apsiKeHHOTO bubmorexa LHOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlabopamopuasa paboma "3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT AEACTBUSA U IPUMEHEHHE
54 KOHJICHCATOPOB, KOMMPOBAILHOTO

amnmnapara, CTpyMHOTro MpUHTEepa.
DJIeKTpOCTaTUYECKas 3allHTa.



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

3azemIieHne 2IEeKTPOIPUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma st
y4acTKa [enu

56

[TocnenoBarenbHOE, apajiesbHOE,
CMEILIaHHOE COEIMHEHNE
MIPOBOJHUKOB. Jladopamopnasn
padboma «3yyeHne cMeIIaHHOTO
COCIMHEHUS PE3UCTOPOBY»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. Jlabopamopnasn paboma
«M3mepenne DJIC ucrouHmka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAsI TPOBOUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
TeMreparypbl. CBEpXIIpOBOAUMOCTh

60

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3J1EKTPOHHBIX ITY4YKOB

61

[TonynpoBoiHUKH, MX COOCTBEHHAsT U
IIpUMeCHas MpoBoAMMOCTh. CBoiicTBa
p—n-nepexoxa. IlonynpoBogHUKOBEIE
npubopsI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacriaBax 3JIeKTPOJIUTOB.

bubmuorexa [JOK

62 DNEeKTPONIUTHYECKAs TUCCOLIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CamocCTOSITENbHBINA U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O6006maromui ypok 1 bubnmoreka [JOK
«DNEeKTPOINHAMMKA» https://m.edsoo.ru/ff0c88be
Konmponvnasa paooma no reme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnmnoreka [JOK
3JeKTpU4ecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepsHelit ypok. [ToBTOpenue no 1 bubmuoreka [IOK
Teme "DnekTpoarnHamMuka https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maromui ypok 1 bubmuoreka [IOK
o temam 10 kitacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Konrpoasnbie | IlpakTnyeckue fI[:;'—?EHPIH :)Ig[?al;(();];fenbﬂme
padoThbI padoTbI pecypenI
[TocTostHHBIC MATHUTHI U UX

1 B3auMOJIeHCcTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [JOK
Bekrop MaruuTHON MHAYKUMH. JInHNUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHYKLIUH
MarauTHoe 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuotexa [JOK
BzaumopeiicTBue mpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 Jlabopamopnaa paboma «13y4uenne 1 1 bubnuoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO IIOJIS Ha
POBOAHMK ¢ TokoM. Cuia Amnepa.

4 Jlabopamopnan paooma 1 1 bubnuorexa [JOK
«HccnenoBanue IeUcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleficTBHEe MarHUTHOTO MOJIS Ha

5 JBHKYILYIOCS 3apsDKCHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHaAyKuus. [lotok

6 BEKTOpa MarHUTHOHN HHIyKIwH. DJ]C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

uHaykiuu Gapanes

Jlabopamopnas paboma
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHAYKIIUK»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO OIS KATYIIKH C
TOKOM. DJIEKTPOMArHuTHOE TI0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOIBUTaTENb,
YCKOPUTEIIX 3IIEMEHTAPHBIX YACTHIL,
WHIYKINOHHAs I1eYb

10

Ob6o06maromuit ypok «MarautHoe
nosie. DJICKTPOMAarHUTHAsT UHTKIIUS

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

11

Konumponsnas paboma no meme
«Mar"uTHoe 1oJIe.
3J'I€KTpOMaFHI/ITHa$[ I/IHleKIII/ISI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYCSCKUE
konebanus. 'apmoHnyeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIA.
IIpeBpaiienue sHepruu

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopamopnas paboma
«Hccnenosanue 3aBUCUMOCTH
nepuoja MajiblX KoJebaHuii rpy3a Ha
HUTHU OT JIJTMHBI HUTU U MACChI Tpy3a»

14

Koneb6arenbubiii KoHTYp. CBOOOAHBIC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoJIeOaHHU B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpC.
AmnHanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHBIMHA KOJICOQHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTUH B UJICATHHOM
K0JIe0aTEeIbHOM KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyxXaroIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MEeXaHHYECKHE Koebanus. Pe3onanc.
BreIHyKIeHHBIC 3JIEKTPOMAarHUTHBIE
KoJieOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Iepemennsiii Tok. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOLIEE 3HAYEHNE CUIIBI TOKA U
HaIpsHKEHUs

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

18

Tpancdopmarop. [IpousBoactro,
nepegaya u norpedieHue
JEKTPUYECKOMN dSHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
TeHepaTopa MEPEMEHHOTO TOKA,
JIMHUH JIEKTpoIiepeaayd

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUU B IOBCETHEBHOM
KU3HU



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

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopoctsb

Bbu6mmorexa [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOJOIBHBIE BOJIHBI
29 3Byk. CKopocTb 3ByKa. ' poMKOCTB bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJIHbI, UX
23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJH
[TpuHIMTIBL pagHOCBSI3U U
24 TesneBuieHus. PazsuTtue cpeacts
cBsa3u. Paguonokanys
o5 Konmponvnaa paboma «Konebanus bubnuoreka [IOK
Y BOJHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacIpoCTpaHEHUE
26 CBETa B OJTHOPOJHOM CpeIE. bubnuorexa [JOK
ToueuHsblii HICTOYHUK cBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceeta. [loctpoenue Bubnuoreia LTOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TNIOCKOM 3epKaiie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bubnuoreka [IOK
YT'OJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHHUs
29 Jlabopamopnas paboma «13mepenue bubnuoreka [IOK
MOKAa3aTeIIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue n3odpaxxeHuii B bubmuorexa [JOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

Jlabopamopnas paboma

31 «H ccmenoBanune CBOWCTB
M300paKeHU B JIMH3aX»
Hucnepcus cBeta. Cll0KHBIN COCTaB
32 Oenoro ceera. Liser. Jlabopamopnasn
paboma «Habnronenue nucriepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubnuoreka LIOK
cBera. JludpakinonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
ITonmapuszanums ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue npruOOpPbI U yCTPONUCTBA U
yCIIOBUS MX O€30MaCHOTO MPUMEHEHHS
['panu1IBl TPUMEHUMOCTH
36 KJIaCCUYEeCKOM MexaHuKH. [Toctynarsl bubnuoreka [JOK
CIICLIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH B COKpaIlieHne bubmorera I[JOK
https://m.edsoo.ru/ffOcfa42
JUTHBI
OHeprusi ¥ UMIYJIbC PEISITUBACTCKON
38 yacTunbl. CBSI3b MACCHI C DHEPTHUEN U bubmmorexa [OK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
Koumponvnasa paooma «Ontuka.
P P . bubmmorexa [JOK
39 OCHOBBI CHICIIMAILHOM TeOpUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. Dopmyna [1nanka. DHeprus

Bbu6mmoreka [JOK

40
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
HOIHnoTEKA
41 .0 A.T.
pororpexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl horodddexra. YpaBHeHHE
42 3ﬁHIHTC§H3 nqs)[(b@oma@qr))ema bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
Hasnenue cBera. Onwite I1. H.
43 JlebGeneBa. XuMHUYECKOE NEUCTBUE bubmaorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE TPUMEHEHHUE:
44
dboTorneMeHT, PoTONATUHK,
CoNTHe4Has OaTapesi, CBETOUO]T
45 Pemenne 3amay mo teme «DJIEMEHTHI bu6mmoreka [JOK
KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHa. OnIBITE
46 Pesepdopna o paccesHuro a-gactu bubamorexa [OK
pOOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmoreka [JOK
47 I1 b
OCTYHATR Hopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornoinenue GOTOHOB
48 o I/I}II'ITZ: exoJie aTOMellJl co H(()Il)“o OBHSI bubnnorexa [IOK
p pexon . 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTHUH Ha Apyroi. Buabpl ciekTpoB
BoaHoBEIe cBoiicTBa yacTuil. BoaHbI
. n bubmuoreka [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOU Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXXICHHOC U3JIYUYCHUEC

50

OTkpbITHE PagOaKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaauOaKTUBHOTO U3TYYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepuble peakuuu. A nepHbii
peaktop. [Ipo6iemsl, IEpCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SEPHOM
YHEPTEeTUKHU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpaLIMK IEMEHTAPHBIX YaCTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMOJeUCTBUSA. ENMHCTBO
(bU3UYECKON KapTHHBI MUPaY

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

55

Bun 3Bé3nH0r0 HeOa. Co3Be3nus,
HpKI/Ie SBéSJII)I, IIaHETHI, UX BUIUMOC
nBroxenue. ColIHEUHas cucreMa

56

Connue. ConHeyHast akTUBHOCTb.
Hcrounuk sneprun CosHia u 3B€371



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
10CJIeI0BaTeIbHOCTU. BHyTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTaBIEHUS O IPOUCXOKIACHUN U
sBotounu CoHIA U 3BE3]T

58

Muneunsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmakruke. 'anmakTuku. YépHble
JBIPBI B SIAPAX TATAKTUK

59

Bceenennas. Pas0Oeranue rajakThk.
Teopus bosbmoro B3psiBa.
PenukToBO€ n3nydeHue.
Mertaranaktuka

60

HepemeHHLIe HpO6J’IeMH ACTPOHOMUHU

61

Koumponsnas paboma «neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

62

Ob6o6maromuit ypok. Posib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHOM B
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

63

O6o6maromuit ypok. Posb u mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUpa

64

O6o06matomuii ypok. Pois
buznyeckoil Teopun B GOpMUPOBAHUN
MIPEACTABICHUH O PU3NUECKOU
KapTUHE MHUpa




O6o6maromuii ypok. Mecto
(bU3UYECKON KapTUHBI MUpa B 001IIEM

65 1
PSY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUHN O IPUPOJIE
66 Pe3epBHbIil ypok. MarHuTHoe mnose. 1
DNeKTpOMarHuTHast MHAYKIIHS
Peseprubliii ypok. Ontuka. OCHOBBI
67 CHeualIbHON TeOpuun 1
OTHOCHUTEIIbHOCTH
Pesepnsiit ypok. KBantoBas (usuka.
bu6mmoreka [IOK
68 DJIEMEHTBI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBULIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

VYueOnuk : Msikumes I'. 5. u np. ®uzuka(6a30Bblif ¥ MPOGUIBHBIA YPOBHH)

10, 11 i, uzn. «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
VYyeonuk : Mskuies I'. 5. u np. ®usuka(6a30Bblii U TPOGUIBEHBINA YPOBHU)

10, 11 kn, u3n. «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

bu6mmoreka IJOK
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