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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHoro mnpeamera «®Pusuka» 0a30BOTO ypOBHS s
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
TOCY/IapCTBEHHOTO 00pPa30BaTEIBHOTO CTaHJAApTa CPEAHEro O0IIero oopa3oBaHUsA
(®T'OC), DenepanpbHOl OCHOBHON 00pa30BaTENbHOW MPOrpamMMBbl  CPEIHETO
obmero obpazoBanus (POOII), ¢ yd4€roM COBpEeMEHHBIX TpeOOBAHUH,
NpEeabIBISIEMBIX K CpeAHeMy o0meMy oOpa3oBaHHMIO, a TakXe Ha OCHOBE
XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB JYyXOBHO-HPABCTBEHHOTO Pa3BUTHSA,
BOCIIUTAHUSI M COIMAIM3alMd OOydYaroIIuXcs, NpelncTaBieHHON B dDenepalibHON
paboueit mporpaMme BOCIUTAHUS.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4E€OHBIMH TMpeaMeTramMu. B Hel
OTIPENETSAIOTCS OCHOBHBIE LM HM3Y4YeHHs] (PU3UKHU HAa YPOBHE CPEIHEro 0OIIero
o0Opa3oBaHusl, TNIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBHIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Tporpammanopu3NKeBKIIOYACT:

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

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI IO r0jIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MIPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. [IkoabHBIN Kype GU3NKU — CHCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUsS HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUN TPHUMEHSTH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX HCCIICOBAaHUM.



B ocHOBy kypca (u3MKu i1 YpPOBHS CpPEIHETO OO0IIero oOpa3oBaHMUS
MOJIOKEH PAd HIEH, KOTOpbIe MOXHO paccMaTpuBaTh KaK MPUHIUIBI €ro
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanoiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUH
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS HJIEMEHTOB
COJEpKaHUsl, IMOCBSIMIEHHBIX SKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTro
oOpa3zoBaHus SBISIOTCS (U3UUecKkue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUAX O TPUPOAE, TpaHHUIax
MPUMEHUMOCTH TCOPUH, IS OIWCAaHUS €CTCCTBCHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPTraHW3alUU SKCIIEPUMEHTAIBLHON AESITETFHOCTH OOYYarOIIMXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTA0OPAaTOpHBIX pador,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
NPOBOJAMMBIX JJIi KOHTPOJSI W  OICHKH, OCYIIECTBISETCS  y4aCTHUKAMHU
0o0pa30oBaTeNbHOTO TIpolLlecca HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamleHus: kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJICHHUE
OOy4alOLUMHUCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbpmoe BHWMaHWE YIENSETCS PEMICHUIO PAcYETHBIX W KauyeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SBHO
3aJjaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (QU3MKU JTOKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U  OOECNeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKUX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 0011eM 00pa30BAHUU SIBJISTFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYaloIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMuUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMmMeHUH OOBSCHATH SBICHUS C HCIOJB30BAHUEM
(bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONHM (PUBUKHU IS PA3BUTHS PYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTikeHue dTUX Iieliel 00ecreunBaeTcsl pEIIeHuEM CIIEeIyIOmuX 3a1ad B
npoliecce u3y4eHus Kypca GU3NKA Ha YPOBHE CPETHETO OOIIEro 0Opa3oBaHHUS:

NpuOOpEeTeHNE  CHCTEeMBI  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUA JJIs
OoObsiCHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUM B IOBCEAHEBHOW KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
du3nUecKol MOAENbI0, 3aJad, MOAPa3yMEBAOIIUX CaAMOCTOATEIbHOE
co3gaHue (pU3NIECKO MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/a4H;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeay,

OBJIQJICHUE METOJAAMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAHMS W IIPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud HUHPOpMALHH,
OIIPENIEJIEHNs JOCTOBEPHOCTH IOJyYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBHUM ISl PA3BUTHS YMEHUU MPOECKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yJarommxcs.

COAEPXXAHUE OBYUEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA
®usuka — Hayka o mpupoxae. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOLIETO

MUpa.

Ponmp »skcnepumMeHTa W TEOpPUM B MPOLECCE IO3HAHUS MPUPOJBL.

DKCHEpUMEHT B (PUBHKE.

MonenvpoBanue (u3NYECKUX SIBJIEHMM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. |'paHHIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B (GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.



Jlemoncmpayuu

AHanoroBele W MHU(PPOBBIE HN3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE nazicHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonmHeiHOe  nBWKEHWE. J[BHKEHWE  MAaTEpUAIIBHOW TOYKMA IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopoctk. [lepuon n yacrora oOpamieHus. LieHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MEpEIavun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOIO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpapnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHne HEpaBHOMEPHOTO ABMIKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIECHUS MEXAY MNYTSIMHU, MPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKA BPEMEHU TMPU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTBIO, PABHON HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenune nBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippyaomn  otHocutensHOCTH  ['amwmues.  llepBeii  3akoH  HerotoHa.
NuepruanbHble CUCTEMBI OTCYETA.



Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHusi. Cuna Tskectd. llepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJIbl OTHOCUTENBHO oOcH BpamieHus. llnedo cumnbl. ¥YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3iie, oT ux JaedopMarmu.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOTO TeJA, HMEIOLIEro OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs UMIYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIpYro
nedhopmupoBaHHO  mpykuHbL.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmuanpHBIE W HEMNOTCHIIUMAILHBIC  CHIIBL CBsizb  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHE: BOJIOMET, KOIIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMANBHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIbI JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHJIBI ¢ U3MEHEHHEM MEXAHUYECKOW IHEPTHUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieliei. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO IBMKEHHMS dactul] rasa. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamurku

TepMoauHamMuueckass cucremMa. BHYTpeHHSS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K Hu3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatmMocTh po1ieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont



[TapooOpa3oBanne u koHAeHcanus. Vcmapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAS BJIAXKHOCTH BO3Ayxa. HacelmeHHsld map. YpaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTajuIM3auus. Y AelibHasl TerioTa miasjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

OJNeKTpu3aums TeN. OJEKTpUYECKUM 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXPaHECHHS
AIIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHblil 3IEKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  dnmekTpudeckoro mnoiid.  I[IpuHumn
CYIIEPIO3ULIAMN DIIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
OJISl.

Pabora cmm  amekrpocratmdeckoro  mouss.  Ilorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JndiiexTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€eMJICHHE D3JIEKTPONpHOOpPOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3aumoieiicTBuE HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.



[IpOBOJHUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUuecKast 3auTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEKTPpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YJENBHOE CONPOTHUBIICHHE BEIIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYILIAsi CHUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHIT TOK B ra3zax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHbBIN
pazpsaa. Monuus. [Lna3zma.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIe MpUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB 3NEKTPOJIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Qunmyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuTHl.  B3anmMonmencTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM WHAYKUMH. KapThHAa JWMHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. Bzanmoaelictere NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb UM HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKOUU. OJEKTPOABIKYIIAs CHUJa HMHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIEGHME CAMOMHIYKLUWHW. OJIEKTPOABMKYINAs  CHJIA
CaMOWHYKLIMH.

ODHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIMYA MarHUTHOTO MOJIA.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBieHME AIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue NelCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.



HccnenoBanue sSiBIEHUS 3IEKTPOMArHUTHON MHIYKIUU.
Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUS

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoOJeOaHUs.
["apMmonnyeckue konedanus. [lepmoa, wacrora, amrumryga u $aza KoyieOaHUU.
[Ipy>kuHHBIN MasTHUK. MareMaTH4eCcKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kojebanwmii. [IpeBpareHne sHEpTUH MPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJICAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
3JIEKTPOMAarHUTHbIMU KosieOanusimu. dopmyna TomcoHa. 3aKOH CcOXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXarouux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii TOK. CHHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU IJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenne pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAVMHEHUWH PpE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyILIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUnHble 60JIHbL



MexaHudeckue BOJIHBI, yclioBUA pacnpoctpaHeHus. Ilepumoa. CkopocTtb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHOoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenus. CKOpoCTb 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl HMAarHOCTHMKAa B TEXHHKE M MEIWILMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIIeHHs] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

CoOuparouie u paccenBaromive JuH3bl. ToHkasg JsmH3a. DoOKycHOe
pPacCTOSIHUE W ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JIMH3BI. YBEJIUYEHUE,
JIaBAEMOE JIMH30M1.

[Ipenenbl NpUMEHMMOCTHA F€OMETPUYECKOM ONTHKHU.



BonnoBas ontuka. WuTtepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6monenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[lony4yeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIHAIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEIUATbHOW TEOPUU OTHOCUTENIIBHOCTU: HWHBAPUAHTHOCTh MOMAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTU DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJILCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MTOKOS.

Paznea 7. KBantoBast pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbC (pOTOHA.



OtkpeiTre u uccienoBanne Gorodrdpdexra. OnbiTet A. I'. CToneToBa. 3aK0HBI
dororddekra. Ypasauenue DitHiTeHHA 111 Porodddekra. «KpacHas rpanuiar
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BonnoBsie cBoiicTBa yactul. Bomusl e bpoiist. KopnyckyisipHO-BOJTHOBOM
JTyaJn3M.

CHNoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JIOKA3bIBAIOIIUE CIIOXHOCTh CTpoeHUsl sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paanoakTUBHOTO u3nydeHus. CoiicTBa anbda-, Oera-, TramMMa-U3ITydYCHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHass monens sijapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JTydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.



Snepnbie peakuuu. JlesieHne U CUHTES SIEP.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

DIieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

OynaamMeHTanbHbIe B3auMOeHCTBUA. EqMHCTBO (hr3nueckoit KapTUHBI MHpA.

TexHuyeckue yCcTpouCTBa U NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKOB YacTUL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Orarbl pa3BUTHs aCTPOHOMUHM. [IpHuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JBHKCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacCc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETMUMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHee crpoeHue
3B€31. COBpEMEHHBIE NPEJCTABICHUS O MPOMCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/. DTallbl )KU3HU 3BE3 /.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sapax
raJIaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C MCMOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN I ONpeeNIeHUs MOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Hab6nronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marmnee NOBTOpeHue

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIoBeKa, POjb U MECTO (PU3UKH



¥ aCTPOHOMMHU B COBPEMEHHOM Hay4YHOUH KapTHHE MHpPA, POJIb PU3NUECKOIN TEOpHH
B (OpPMHpPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
($bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xkypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3C€H C KypcaMHM MAaTE€MAaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHI U MX IMPOEKUUU HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe oMU TUIOCKUX (GUryp u o0bEéMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpalbHBIN
aHaJIN3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEPATOp TMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAS I€Yb, pajap, pPaauoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEeUHas Oarapes.

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA MNPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUASA

OcBoenune yueOHOTrO mpenmera «®Pu3nka» Ha YPOBHE CpPEIHETO OOIIeTro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTHUKEHUE CIICTYIOUTUX
JUYHOCTHBIX, METAPEAMETHBIX U NMPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHbTATOB.
JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, pACUIMPEHHE >KHU3HEHHOIO



OMbITA U ONbITA JACSITEILHOCTH B MPOIECCE pPealn3ali OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUECKMX T'YMAaHHCTHUYECKHX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aHMOJICHICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBHUH C
uxX QYHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2)IaATPHOTHYECKOT0 BOCITUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCyIIEro (pU3nYecKoi HayKe;

S)TPYA0BOr0 BOCIIUTAHUS:

WHTEpPEC K Pa3IUuHbIM cdepaMm npodecCHOHANBHON JESTEIHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUI0 U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6)3K0,10rH4eCKOro BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh 3KOJOTMYECKOW KyJNbTYphl, OCO3HAHHE TJI00ATBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuiMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKON HampaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3UKe;



7)IeHHOCTH HAYYHOI'0 IO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTH HAy4YHOW [EATEIIbHOCTH, TOTOBHOCTH B IMpPOILECCE
u3ydeHus: (QU3UKA  OCYHIECTBISTH  MPOEKTHYIO M HUCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTAT
Ilo3HaBaTe/bHbIE YHHBePCAJbHbIE YUeOHbIe /IeiicTBUS
Bba3oBble JiorH4ecKue JAeiicTBUs:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHMS,;

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYHMsI B paccMaTpUBaEeMBbIX
(U3HYECKUX SIBICHUAX;

pa3pabarbiBaTh IUIAaH pELIEHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTENILHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX  PeabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

ba3oBble uccienoBareibckue 1eiCTBUSL:

BJIQ/IETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHSIMH W METOJaMHU
(bu3nYecKoil HayKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON AESITEbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB peIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJAJE€Th BUAAMU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliy, MPeoO0pa3oBaHUI0 M NPUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaauy,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHHs, HaXOAUTb apryMEHThl JJIs JJ0Ka3aTeJIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHaIM3UpPOBaTh TMOJYYCHHbIE B XOJE pELICHHs 3a7aud pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;



CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJACTh
KU3HEIEITeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.
Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (opm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEUICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpPX AaHUS B Pa3IMYHBIX (opMarax c
yu€TOM Ha3zHadeHHsI HHPOPMAIUH U 1IEJIeBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
bopMy npeacTaBIeHUs U BU3yalu3all
KoMMyHHKaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIe el CTBUSA:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JeSITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM  KOHQIMKTHBIX CHTyalldd ©  CMsT4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4éToM 0OIIuX
MHTEPECOB M BO3MOXKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIeTd  COBMECTHOW  JIEATENHbHOCTH, OpPraHW30BBIBATH W
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacmpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaTh pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YaCTHHMKAa KOMAaHIbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;



npeajiaraTb HOBBIE IPOEKTHI, OLIEHUBAaTh HJEW C TMO3ULUUNA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYalIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanms:

CaMOCTOATEJIbHO OCYLIECTBJISATh MMO3HABATENBHYIO JIEATEIHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpPMYyIUPOBATH
COOCTBEHHbIE 33]1a4H;

CaMOCTOATEJIBHO COCTABJIAITH IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pedJeKcuM KaK  OCO3HAHUS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHUIA;

UCITIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLICHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrMX IMpU aHaIU3€ pe3yJIbTaToB
NeSTEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHalIu3e pe3yJbTaToB
NesTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B nmpouecce noCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPaMMBbI
no (Qu3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0ydaronuxcs
COBEPILIEHCTBYETCS SMOIIMOHAJIbHBIN UHTEJIEKT, MpeANOIararomii
c(hOpMHPOBAHHOCTH:



CaMOCO3HaHUs, BKIIFOUAIOIIETr0 ClIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHA COOCTBEHHOM IMOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHIMATHUBHOCTb, YMEHHME JEHCTBOBATH HMCXOJA M3 CBOMX
BO3MOKHOCTEM;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUSA, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKOU ACATEIBHOCTH JIIOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIIeH:
MaTepHuaibHas TOYKa, MUHEPIMaIbHas CHCTeMa OTCU€Ta, abCOIIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil PU pelieHUU (PU3NUECKUX 3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKCHUE, CBOOOJHOE TMaJIeHUE TeJ, JBM)KCHUE IO OKPY)XHOCTH, WHEpLUs,
B3auMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJl TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AlUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPbITOM
COCyZ€, CBSI3b MEXKAY MapaMeTpamMu COCTOSIHMSI Ta3a B H30Ipoleccax,
ANEKTpU3aLMs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYECKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTEHUHAIbHAS SHEPIUs, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOINHOCTh; NpPH OINUCAHWW NPaBUIBHO TPaKTOBAThH
(bu3MYeCKUl CMBICI MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS W €JIMHUIIBI,



HaXOJUTh ()OPMYJIbI, CBS3BIBAIONINE JTaHHYIO (DU3UYCCKYIO BEIMYUHY C APYTHUMHU
BEITMYMHAMU;

OMKCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash DHEPrys XaOTHYECKOTO JBIDKCHHUS MOJICKYJI, CpeIHEKBaIpaTHYHas
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOO (PUIIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUN CMBICH HCHOJB3yeMbIX BEJIMYHMH, HX
0003HaYCHUsT W CIUHMIBI, HAXOIUTh (POPMYJbI, CBA3BIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIIMYMHY C APYTUMH BEJIMUMHAM;

OIMCHIBATh U3YYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NUECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JI€, HAMPSXKEHHOCTD TOJIA, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (M3UYECKYI0 BEJTUYHHY C APYTHUMH BETHYNHAMH,

aHAMM3UPOBATh (PU3MUYECKHUE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HIECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbBIE
3aKOHBI, CBA3b CPEIHENH KMHETHYECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYT C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3idyaTh CJIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHsS UX O€30MMACHOTO WCIOJIb30BAHUS B
MOBCEIHEBHOM XU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHHMIO (PU3WYCCKUX SBJICHHA U
MIPOIIECCOB C HCITOJIB30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIJISITh MPSMbIE M KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIMYMH, MPU
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M WMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,



bukcupoBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIUYUH B
BUJIe Ta0nuIl U TpaduKOB, AeNaTh BBIBOBI IO Pe3ybTaTaM HCCICAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOM
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKH HENPOTUBOPEUUBYIO
LIEIIOYKY PACCYKIEHUN C ONOpOM Ha WU3Yy4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U NIPEICTABJICHUS YUYEOHOW W HAay4YHO-TIONMYJIIPHON MH(POPMALIMH, ITOTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

IPUBOJUTH PUMEPHI BKJIaJ1a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0 MHUpPA, B PpPAa3BUTHE
TEXHUKHU Y TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpeleisTh O0O0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX pojib U MecTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU AECATEIBHOCTH JIFOJEU, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYEYHBbIM UCTOYHUK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjipa MpH pPEIIeHUU (PUIUIECKUX
3a/1ay;



pacrmo3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECCHI) U OOBICHITh MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUs, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETA, OTPAKCHHE, MPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3ghext (poTo3ddheKT), CBETOBOE JaBICHNES, BOSHUKHOBEHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas
PaINOAKTUBHOCTE;

ONHMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOAMMOCTh  PA3IMYHBIX  Cpex) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMNpSHKEHHE, IIEKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIAsA CHiia, paboTa TOKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIyKTHBHOCTH
KaTYIIKWA, SHEPTUS DJICKTPUUSCKOTO M MAarHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KojeObaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWJia JIMH3BI, MPU ONKHCAHWM TPABUILHO TPAKTOBAaTh (HU3HYCCKUI
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITUYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HUCIOJIb3YS
bu3MYeCKue BEJIMYMHBI: CKOPOCTHh D3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
JacTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, TIEPHOJT MTOTypacIaga, SHEPTUS CBIA3U
aTOMHBIX Si7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJIb3yeMbIX BEJMYMH, MX OOO3HAYEHWS W EIUHMUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYI0 (U3HYECKYI0 BEIMYHWHY C JPYTHMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITUIMHBL,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIONB3YysS (PU3HUCCKHEC
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLIEIHHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKITUU, 3aKOH TMPSIMOJUHEHHOTO PaclpOCTPaHCHHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia Gororddexra,
3aKOH COXPAHECHHS JHEPTUH, 3aKOH COXPAHCHUS HWMITYJIhCA, 3aKOH COXPAHCHHSI
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOTO YHCIIA, MOCTyNIaThl bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTEeMAaTHU4YeCKOE BBIPAKECHUE U YCIOBUS (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

ONPENEIATH HAIIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI ITPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUW: NPHU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaTH BBIBOBI,

OCYIIECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpaduKoB, JAenaTh BEIBOABI MO pe3yjIbTaTaM UCCIIeI0BaHNUS;

co0ro1aTh MnpaBuja 0€30MacHOro TpyJa MpH IMPOBEACHUHM UCCIIEJOBAaHUNA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
NESATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaDOPAaTOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEO0OXoAUMbIe Ji1 €€ pelIeHHs, TPOBOJUTh PACUEThl M OLEHUBATH PEAbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LETOYKY PACCYKICHHI C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJI TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIECHHON 3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OpMaLIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, MOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HU;



MPUBOAUTH IPUMEPHI BKJIaJIa POCCHICKUX U 3apyOeKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KaXX/I0T0 U3 YYACTHUKOB TPYMIILI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHuepasiejioB U
n/n TEeMIIPOrpaMMbl

KoanuecTrBouyacoB

Bcero

KonTposbHbIepadoThI

Paznea 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®u3uKa 1 METOAbI HAYYHOT'O 5 bubnuorexa [JOK
' HO3HAHUS https://m.edso0.ru/7f41bf72
Hroronopazaeny 2
Pa3znen 2.MEXAHUKA
bubmuorexa [JOK
21 Kuiemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHHS] B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroronopasznery 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBIMOJIEKYJISIPHO- bubnnorexka [JOK
3.1 . 9 1
KMHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBITEPMOUHHAMIIKH 0 https://m.edso00.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuoreka [IOK
' BeniecTBa. Pa3oBbie MEPEXOBI https://m.edso00.ru/7f41bf72
Hroronopazneny 24



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

Paznen 4.9JIEKTPOAUHAMUKA

bu6mmoreka [IOK
1 UeKTpocTaTHica 10 1 https://m.eds00.ru/7f41bf72
4.2 [TocTOAHHBIN IIEKTPUUECKUI 12 1 bubnnoreka [JOK
' TOK. TOKM B pa3JIMuHbIX Cpeaax https://m.edso0.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOEBpems 2
OBILEE KOJIMYECTBO YACOB I10 68 3 3
[TPOT'PAMME
11 KJIACC
N KoanuecrBouacos JJIeKTPOHHBIE
; HaumeHoBaHnuepasieioB u (undposbie)
o/ Bcer  Konrtpoabubiepador IIpakTuyeckuepador
TEeMIIPOrPaMMbI o0pa3oBaTejbHbIEpeCyp
11 0 bl bI
Chl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTHoerone. bu6mmoreka [IOK
1.1 11 1 3
DIeKTpOMarHUTHASUHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroronopaszaeny 11
Paznen 2.KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue u 9 1 bu6mmoreka [JOK
' AJIEKTPOMArHUTHBICKOJICOaHUS https://m.edso0.ru/7f41c97c
99 MexaHu4eckue u 5 1 bu6mmorexa [IOK
' AIEKTPOMATHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroronopazneny

24

Pazgen 3.0CHOBbBI CIEITUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

31 OcHOBBICIIEIUAIBHONTEOPUHMOTHOCUTEIBHO 4 1 bubmumoreka [IOK
' CTH https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 4
Paznen 4 KBAHTOBAS ®U3UKA
. bubmunorexa [JOK
4.1 DJIEeMEHTHIKBAHTOBOUOIITHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetitearoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
43 ATOMHOEA O > https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 15
Paznen 5S.9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
bu6mmoreka [IOK
5.1 OJ1eMEHTBIACTPOHOMMHU U acTPOPUZUKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroronopazneny 7
Pa3nen 6.OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
61 ObobwarouieenioTopenne 4 https://m.edsoo.ru/7f41c97¢
Hroronopazneny 4
PesepBHOEBpEeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne KosaunyecTBouacoB
aTau3s DJIeKTpOHHBIeUGPOBLICOOPA30B
n Temaypoka Be KoHTpo/bHBI IIpakTHYecKku A y P p P
YeHUus aTeJibHbIepeCcypChl

/ ero  epaboThI epaboThI
n

®usuka — Hayka O pUpoeE.

1 Hayunsie MeT(})’K bl nofHell)HIfﬂ 1 bubmorexa LHOK
o A https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIlero MUpa

Poab u mecTo pusuku B

) (hopMUPOBaHHH COBPEMEHHOMU 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOICH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEPHOEIPAMOIMHENTHOE IBUKE 1 bubnnoreka [JOK
HHE https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPSIMOJIIMHEMHOE T 1 bubnnorexka [JOK
BUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 I[I]:I/I)KCHI/IC MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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

IIpuHIUII OTHOCUTENIBHOCTH

bubmuoreka [JOK

8 lNanunes. MaepuuanbHble CUCTEMBI
puu https://m.edsoo.ru/ffOc3be8
orcuera. [lepBriitzakonHbroTOHA
Macca tena. Cuia. [lpunnun
9 CyInepro3uiuu cuii. Bropoii 3akon bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HeroToHa 1715t MaTepuanbHON TOYKA
Tperuii 3akon Herotona s bubnunoreka [JOK

10
MaTepualbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumia

11 TKECTI bu6mmoreka [IOK

' https://m.edso0.ru/ff0c3d00
[TepBasikocMHUeCKasICKOPOCTh

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

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnnoreka [JOK
NIBIDKECHUH TeNa B JKUIKOCTU W https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpamareabHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO bu6nmoreka [JOK
tena. MomeHnTcwibl. 1lneqocuist. https://m.edsoo.ru/ff0c41a6
YcnoBusipaBHOBECUATBEPIOTOTEA
NMnynsc MaTepralbHONM TOYKH,

15 |~ CHCTCMbI MATCDHATLHBIX TOUCK. bubnuorexa [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOEIBIDKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

bu6mmoreka [JOK
16 =~ Kunermueckas sHeprus

MaTCpHaHBHOﬁ TOYKH.

https://m.edsoo.ru/ff0c4502



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

TeopemaoOM3MEeHEHUMKUHETUIECKO
W SHepruu

17

IToTrenumanpHas SHEpTHUsL.
[ToTeHunanpHas 3HEPIUsl yIpyro
neGopMUPOBaHHON NPYKUHBIL.
[ToreHnmanbHassIHEPTUATEIABOTH3H
MIOBEPXHOCTU3EMIIN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBL. CBSI3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHHYEeCKOM
SHEPIUU CUCTEMBI TEJl.
3aKOHCOXPaHCHUSIMEXAHUYECKOM
SHEpPruu

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

19

Jlaboparopras pabora
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOMH
SHEpIuu Teja Ha Ipumepe
pacTsHKeHUs PE3UHOBOTO KI'yTa

20

Kontponbnas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOEIBUKEHHE.

Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,



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

KUJIKOCTEN U TBEPIBIX TEN

23

24

Macca mosnekyn. KonnyectBo
Bemtecta. [locTostHHas ABoraapo
TennoBoe paBHOBecHE.

Temmnepatypa u e€ uamMepeHue.
[lIxanatemneparypllenbcus

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcoumoTHas TeMepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JBUKEHUS] MOJIEKYJI.
YpaBHenueMeneneena-
Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akon/lanpToHa. I"'a30BBIC3aKOHBI

JlaGoparopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX1y apaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3a

W3onporeccs! B U1€aIbHOM ra3e U
uX rpauueckoe MpeacTaBiIeHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHS.
KonuyectBoTenioTs! u padoTa.
BHyTpeHHAAHEPrUs10AHOATOMHOT O
ujealbHOrorasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

BuasiTennonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



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

VY nenpHag TEINIOEMKOCTE BEIIECTBA.
KonuyecTBO TEIIOTHI 1TpH

bubmuoreka [JOK

32
Terionepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIMTIIpOIIECC

33 [lepBblii 3aKOH TEPMOAMHAMMKY U bubmumoreka [IOK
€ro NPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTs mporieccoB B

34 npupoze. Bropoii 3akon bubmorexa LHOK

PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH

35 [Tpunmun nevictBus u KI1/] bu6mmorexa [IOK
TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a

36 ILuxn Kapno u ero KIT/I

37 DKOJIOTHYECKUETTPOOIEMBITCILIONHE
preTUKu
O06o00maromui ypox

38 «MOJ‘II:K J'II;III Has}{/p ¢u3uka. OCHOBBI bubnuorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbhas padota no teme
39  «MonekymsipHas ¢pu3HKa bubmorexa HOK
YP i https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOconroTHAs 1 OTHOCHTEIbHAS

41 BJIAKHOCTh BO3]lyXa bubmorexa HOK

. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacsiennsiitnap
TBépnoe Teno. Kpucraminyeckue u
pA P bu6mmoreka [IOK
42  amopdHble Tena. AHU30TPOMIHS

CBOMCTB KpHUCTAJIJIOB. >KI/II[KI/I6

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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KPUCTAJUIBIL.
CoBpeMeHHbIeMaTepUalIbl

[InnaBnenue n KpUCTATUIU3ALIMSL.

bu6mmoreka [IOK

43 Vv .
ACHBHAA TEIIOTA TIABACHIA https://m.eds00.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44
YpasHenuerennosorobananca https://m.edsoo.ru/ff0c6820
OnexTpu3anys Tell. DIEKTPUIECKUI
45  3aps pI[BaLIIsH a DJIEKT I/ITIIE)ECKI/IX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3aps/i0B
IIpoBOOHUKH, TUIIEKTPUKH U
46 H(I))J'I HOBO HIfKI/I 3aK(I;H Bubmorexa ITOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IJIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3akoH
47 Kyiona. TodeyHbIH 3IEKTPUIECKUIA bubnmorexa LHOK
y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB AIIEKTPUYECKOro
noss. [IpuHImMn cynepno3uinuu bubnuotexa [JOK
48 N
JJIEKTPUYECKHUX ITOJIEH. https://m.edsoo.ru/ff0c6df2
JInHnnHaNpsKEHHOCTH
Pabota cui sanexkTpocTaTHieckoro
49 noxad. Ilorenmman bubmmorexa LHOK
’ ) https://m.edsoo.ru/ff0c6f00
Pa3zHoctenoreHnuaios
ITpoBOMHUKH U TUDIEKTPUKU B
50 3J'IpeKT I([)CTaTI/I'-I:([:KOM norj)ie bubmnorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JIMnIeKTpUIecKasIpOHUIIAEMOCTh
51 OnektpoémkocTh. Konmencarop bubmmorexa [JOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEePrus
3apsHKEHHOT0 KOHJIEHCAaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

Jlaboparopuas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

[TpunIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAIBLHOTO
amnmnapara, CTpyHHOro mpUHTEpa.
DNeKTpoCcTaTHYECKas3aIINTA.
3a3eMIICHHEIICKTPOIIPHOOPOB

DNEeKTPUYECKUI TOK, YCIOBUS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
CornpoTuBieHHE.

3axkoHOma yIsiydacTKaenu

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHNE
poBoAHUKOB. JIaboparopHasipaboTa
«M3yueHnecMemanHOroCOeIMHEHUS
PE3UCTOPOBY

PaGota u moutHOCTH
AIIEKTPHYECKOTO TOKA.
3akon/xoyns-Jlenma

3akoH OMa 1t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
KopoTtkoe 3ambikanue.
JlabopaTtopHas pabota «3mepenue
OJIC ncToyHrMKa TOKA B €T0
BHYTPEHHETO COTIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAas IPOBOJAUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTh

59 COIPOTHUBIICHUS] METAJIIOB OT
teMmieparypbl. CBEpXIpOBOIMMOCTh

60 DIEKTPUUYECKHUI TOK B BaKyyMe.

CBoiicTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAs ITPOBOIUMOCTb. bubnuoreka [IOK
CaoiicTBap—N-nepexoia. https://m.edsoo.ru/ff0c84ae
[TosnynpoBOIHUKOBBIENPUOOPEI
DNEeKTPpUYECKHI TOK B pacTBOpax U

gp | PAcIIaBax SIEKTPONHTOB. bubnnoreka [JOK
DNEKTPONTUTHYECKAS TUCCOLHAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DIEeKTpUYECKH TOK B raszax.

63 CamocTosTebHbIN U bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE bubnuoreka [IOK
IIPUMEHEHUE. https://m.edsoo.ru/ff0c86fc
[IpaBunarexHUKNOE30MACHOCTH
O06006marmuiypox bubmmoreka [JOK

65
«INEKTPOIUHAMMKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «9nektpocraruka. [locTosTHHBIN bubnmuorexa [JOK

3NeKTpudecKkuil ToK. Toku B
Pa3IMYHBIX CPEaax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
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

PezepBHbiii ypok. KonTposbHas
67 abora 1o Teme 1 bubmmorexa [JOK
‘I‘) " https://m.edso0.ru/ff0c8c56
DNeKTpoANHAMUKA
PezepHblit ypok. O6o0maromnmii bubnuoreka [IOK
68 1
ypok o TeMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOI'PAMME
11 KIIACC
Ne KosnnuecTBouacos
atau3zyd  OJleKTpoHHblenu¢poBbIeoOpa3oBaT
n  Temaypoka Bce  KontpoJubHbIe IIpakTH4eckune A y P p P
eHMs eJIbHbIEPeCYpPChl
/ ro padoThI padoThI
n
[TocTostTHHBIE MATHUTHI U KX
B3auMojiericTBre. MaruuTHoe
1 nosie. Bektop MarHuTHOR 1 bubmmorexa [OK
] P https://m.edsoo.ru/ff0c9778
WHIYKIUU.
JIMHUMMarHUTHOUMHAYKIIUH
MarnuTtHO€e noJje IpOBOJHUKA
5 ¢ TokoM. OnbIT Dpcrena. 1 bubnnorexka [JOK
B3anmopencTerue NpoBOJIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
3 JlaboparopHas paboTa 1 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

«M3yuyeHrne MarHuTHOTO I10JIS
KaTyIIKH C TOKOM»

https://m.edsoo.ru/ff0c98fe

JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOAHMK C TOKOM. Cuiia
Awmriepa. JlaboparopHast pabota
«HccnenoBanue AeMCTBUSA
MOCTOSIHHOTO MarHUTa Ha
PaMKy ¢ TOKOM»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MAarHUTHOTO TOJIS Ha
JBHOKYIIYIOCS 3apSKEHHYIO
yactuiy. Cuna Jlopenna.
Pa6ota cunsl Jlopenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

OneKTpOMarHuTHAsE UHIYKIIMSL.
[ToTok BEKTOpa MarHUTHOMN
uaaykuu. J1C uaayKuum.
3aKOH AIEKTPOMarHUTHOM
unaykuun Papanes

JlaGopaTtopHnast pabota
«Hccnenosanue sIBIICHUS
BHGKTpOMaFHHTHOfI WHIAYKIOWH)

NHnykTuBHOCTG. SIBIIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIITKH C
TOKOM.
DJIEKTPOMAarHUTHOETIONE

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U X
IIPUMEHEHHNE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

ANEKTPOJABUIATEIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YacCTHULl, UHAYKIMOHHAS [1€Yb

10

O06o0marmuii ypok
«Mar"guTHoOE IoJI€. 1
DJIEKTPOMArHUTHAS HHYKIIHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTponbHas padoTa 1o Teme
«MarauTHoe 110J1€. 1
DNEKTPOMAarHU THASIHH T KITUSD

CB0OOOIHBIE MEXaHNYECKHE
KosieOanus. ['apMoHHUYECKHE
Kosie0aHusl. YpaBHEHUE 1
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue 3uepruu

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJeOaHui 1
rpy3a Ha HATH OT JIJTHHBI HUTH

¥ MacChl TPy3a»

KonebaTenbHbIi KOHTYD.

CB0OOIHBIE

AJIEKTPOMArHUTHBIC KOJICOaHUs

B HJI€aILHOM KOJIEOATEILHOM
KOHTYpE. 1
AHAJOTUAMEKTyMEX aHHICCKU

MH U

AIIEKTPOMArHUTHBIMUKOJIEOaH!

MU

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

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH 1

bu6mmorekxa [IOK



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

COXpaHEHHUsI SHEPTUU B
ujearbHOM KoJiehaTeTbHOM
KOHTYpE

https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarmux
KoseOaHusX. BeIHYKIeHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc.
BBIHYKICHHBICAJIEKTPOMArHUT
HBIEKOJI€0aHUs

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

18

19

20

IIepeMeHHBIH TOK.
CunycougaibHbIN
MepeMEHHBIN TOK. MOITHOCTH
MePEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOLEE
3HAYE€HUE CUIILI TOKA U
HaIPsKEHUS
Tpancdopmarop.
[IpouzBoaCTBO, Nepeava u
noTpebIeHue dMEKTPHUUECKOM
SHEPruun

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, TEHEPATOPA
[IEPEMEHHOT0 TOKA, JINHUN
JJIEKTpoliepesayd

DKOJIOTUYECKUE PUCKHU ITPH
IIPOU3BOJICTBE
anekTposHepruu. Kynerypa
UCIIOJIb30BaHUs

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

AIIEKTPOIHEPTUH B
HOBCETHEBHOM KH3HU

MexaHn4ecKre BOJIHEI,
YCJIOBHS pacTIpOCTPAHECHHUS.
[Tepuoa. Cxopoctb

bubmuorexa [JOK

21 pacIpOCTpaHEHHUs U JIMHA https://m.edsoo.ru/ffOcca54
BouiHbL. [lonepeunsie u
POJOIBHBIEBOIHBI
3Byk. CKOpOCTH 3BYKa.

22 Fp}(])MKOCTE 3ByKa. g bubamorexa LOK

https://m.edsoo.ru/ffOcccOc

BricotaTona. TemOp3Byka
DNeKTPOMarHUTHBIE BOJIHBI, UX
CBOICTBA U CKOPOCTb. bubnunoreka [JOK

23
[IIxana3’meKTpOMarHUTHBIXBOJI https://m.edsoo.ru/ffOccfe0
H
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBuaeHus. Pa3Butue
CpEeACTB CBs3U. Pamnonokamms

o5 KonrponsHas pabora bubnnoreka [JOK
«Konebanus v BOIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonunenHoe

o | PACHPOCTpAHEHHE CBET B bubnnorexka [JOK
OIHOPOJHOM cpene. ToueuHsli https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpakeHue cBeTa. 3aKOHBI

97 oTpaxeHusd ceta. [loctpoenue bubnuorexa [JOK

M300paKEHHH B TNIOCKOM
3epKaie

https://m.edsoo.ru/ff0cd4e0



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

28

[Ipenomiuenue ceera. IlonHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7{6

29

JlaboparopHas pabota
«M3mepeHne nmokasaresst
MPEIOMIICHUS CTEKIIa»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. IlocTpoenue
M300pakKeHU B JIMH3E.
®opmyiia TOHKOU JIMH3BI.
YBennyeHue JuH3bI

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

31

32

33

34

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

Hucnepcus ceera. CiioxxHbIN
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

Wutepdepennus ceeta.

Judpakuus ceera.
JudpaxknuonHas pemeérka

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.

HOJI)IpI/ISaI_II/ISI CBCTa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

FpaHHHLI IMPUMEHUMOCTHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862



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

KJIACCHYECKOU MEXaHUKH.
[ToctynaTel cnenuanibHOM
TEOPHH OTHOCUTEIBHOCTH

OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. bubnmoreka [JOK
3ameJieHUe BpEMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIlleHUE JITTHHBI
DHeprus U UMIYJbC
38 PEAATUBUCTCKOMN YaCTULIBI. bubnuoreka [IOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHIIOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CHIETIHAILHOM TeOpUn bubmmorexa [JOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®oronsl. Dopmymna [Tnanka. bubnuorexa [IOK
OHeprust 1 UMITyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 LIOK
nOIMoTEKA
4 dorooperra. Omirer A. T. https://m.edsoo.ru/ffOcffca
CroneroBa
3akonsl Gpotorddexra.
YpaBHeHue DUHIITEIHA 151
42 dotorddexTa bu6mmoreka [IOK
’ https://m.edsoo.ru/ff0d015e
«KpacHasrpanuma»
doroaddexra
JaBnenune ceera. OnwiTer [1. H.
43 JleGenesa bu6mmorexa [IOK
’ . https://m.edsoo.ru/ff0d04a6
XuMHYecKoeIeHCTBIECBETA
44 TexHnueckue ycTpoicTsa u



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTUYECKOE IPUMEHEHUE:
dboTod1eMeHT, GOTOIATUHK,
COJIHEYHast OaTapest, CBETO MO/

Pemenue 3axay mo reme

bubmuorexa [JOK

45 C) i
(JICMEHTEL KBAHTOBOH https://m.eds00.ru/ff0d0302
ONITHUKHY
Mopens atoma ToMmcoHa.

46 OmnwiTel Pesepdopaa mo bubnnoreka [JOK
pacCesTHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[ImaneraprasMozaenbaToMa

bubmuorexa [JOK
47 II b
OCTYTIATRIbOPA https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne

48 ($OTOHOB TIpH TEpexoJie aToMa bubnuorexa [IOK
C OJIHOTO YPOBHS SHEPTUHU HA https://m.edsoo.ru/ff0dOafa
JIpyroii. BuasicriekTpos
BoxHoBBIE CBOMCTBA YaCTHII.

Bounbl ne bporins.
49 KopnyckymsipHO-BOJIIHOBO# bubmorexa HOK
PHyCKyIiip https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrIoHTaHHOE U
BBIHY)KJICHHOE U3ITyUYEeHUE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnmnorexa [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-,

51 ramMma-u3inydeHus. Bousaue

pPalOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

56

57

OTKpbITHE IPOTOHA U

HerTpona. M3oromnel. Anbpda-

pacrnaj. DIeKTPOHHbINA U 1
MO3UTPOHHBIN OeTa-pacma.
I"'amma-uznyuenue

OHeprus CBA3U HYKJIOHOB B

anape. SnepHble peakiuu.

Snepnsiii peaktop. [Ipodaemsr, 1
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTEKTHI AICPHON IHEPTETUKHI

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOJIO/ICHUS ¥ pETHCTPaIIH
3JI€EMEHTapHBIX YaCTHII.
KpyrasriicTon
«DyH1aMEHTAIbHBIEB3AaUMOEH
ctBus. EquncrBoduzndeckoit
KapTUHBIMUPA

Bup 3Bé3nHOrO0 Heba.
CozBesnust, spkue 3BE31pbl,
IIJIAaHETHI, UX BUIUMOC
nBrxenre. CojIHeUHasICUCTEMA

Connue. ConHeuHas

AKTUBHOCTb. MICTOUHHK 1
sHeprumn CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
XapaKTePUCTHKHU.
3BE3IBITIaBHOM
MOCIIEIOBATEIIHLHOCTH.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

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



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

BnyTrpenHee ctpoeHue 3BE31.
CoBpeMeHHBIE TTPE/ICTABICHHS
0 MPOUCXOKJICHUHU U IBOJIIOITUU
CouHIia 1 386311

58

Muneunsiii [Iyte — Hama
T'amakTuka. Ilomoxenue u
nemxenue CoJHIa B
I'amaktuke. ['anmakTukn.
YeEpHbIenbIPHI B SpaXTalaKTUK

59

Bcenennas. Pazoeranue
ranakTuk. Teopus bonbiioro
B3phIBA.
PenukToBoeusnyyeHue.
Mertaranaktuka

60

HepemennsienpobiieMplacTpoH
(01907051

61

62

63

KonrponbHas pabora
«IIeMEHThI aCTPOHOMMH U
acTpoPu3UKm»

Ob6o6maromuit ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
SKOHOMMYECKOM,
TEXHOJIOTHUYECKOM, COIMATBLHOU
1 ATUYECKOH cdepax
JIeSATeTLHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Poib n
MeCTO (PU3UKHU M ACTPOHOMUH B
COBPEMEHHON HAyYHOU
KapTHHE MHpa




Ob6o6maromuit ypok. Posib
buznyeckoif Teopuu B

64 dbopMHUpOBaHUH 1
MIPEACTABICHHUH O (PU3UIECKOM
KapTHUHE MHUpa
Ob6o06maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpPA B

65 o01IeM psiy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe

66 nosie. DJIEKTPOMarHuTHas 1
WHTyKIUS
PesepsHbliil ypok. OnTuka.

67 OCHOBBI CHIEIIMATIBHON TEOPUHU 1
OTHOCHUTEIIEHOCTH

Pesepnslit ypok. KBanrosas
68 dusnka. DIeMEHTHI 1
ACTPOHOMHUHU U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obmecTBo «M31arenbeTBo
«ITpocsenienue»

®dusuka, 11 knacc/ Makumes I'.J1., bByxosies b.b., Hapyrua B.M. oz
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

®uzuka : 10—11 k1. : moypou. mianupoBanue: nocoou —M. : [Ipocseienue,
2013. — 128 c. s yuureneit obieoOpa3oBar. opranuzanuii/ B. @. [1umnos.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://experiment.edu.rudneKkTpoHHBIE 00pa30BaTEIBHBIE PECYPCHI IO (PU3UKE

http://experiment.edu.ru Poccuiickuii 00meo0pa3oBaTebHbINA TOPTAT

http://school-collection.edu.ruEaqunas ko/mieKIus HuppPOBLIX

00pa3oBaTebHBIX PECYPCOB

http://fcior.edu.ru Caiit ®LITUOP

http://www.fizika.ruCaiir mis npenogaBateneit GU3MKH, YIaUXCsS U UX

POIUTETEH.

http://college.ru/fizikaCollege.ru: ®usuka

http://fiz.1september.rul"azera «Pusnkar»

http://www.school.mipt.ru ®enepansHast 3a04Hast GU3NKO-TEXHHYESCKAS MIKOJIA

http://kvant.mccme.ru/ Hayuno-monysisipHbIid (PU3UKO-MaTeMaTHYECKHUH
xypHan "KBant" (ApXxuB HOMEPOB)

http://www.e-science.ru/physics IToptan ecrecTBeHHBIX Hayk: Pu3nka

http://nano-edu.ulsu.ru Beenenue B HaHOTEXHOJIOTHH/
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