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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIETOo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHUI M TpeOOBaHUU K pe3ysbTaTram
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMsl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roMm enepaqbHOl padodeil MmporpaMMbl BOCHUTaHUS U
KOHIIETIIMK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
OpraHu3anusax Poccutickon Oenepauun, pEeATU3YIOLINX OCHOBHBIE
o0pazoBareabHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10-11 kimaccoB npu 00yueHuun
ux (Qu3uke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIHHOCTHOTO MOIXOJA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yjbTaTaM OOyYEHHs], a TAaKKe
YUYHUTBIBAET HEOOXOJUMOCTb pEATM3alMi MEXIPEIMETHBIX CBs3ell (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeIMeTaMU. B Hell onpenenstoTcsi OCHOBHBIE
e n3y4eHus: (GU3UKU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus, INIAHUPYEMbIe
pe3yibTaThl  OCBOEHUS Kypca (PHU3WMKH: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o gpu3nke BKIIOYAET:

e IUIAHUPYEMBIEC PE3yIbTaThl OCBOEHUS Kypca (hr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAThI 10 roj1aM 00yUEHUs;

e cojepkaHue yueOHOoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWUI 00 OKpykarorem mupe. [IIkoabHBIN Kypc GUBHKN — CHCTEMOOOPa3yIOIU
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbuszuyeckoir reorpadueid u actpoHomuei. Hcmonb3oBaHME U AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenenseT XapakTep M pa3BUTHE
pa3HoO0OpPa3HBIX TEXHOJIOTHH B cpepe F3HEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATEPHANIOB C 33JaHHBIMU CBOMCTBaMHM W Apyrux. M3ydenue
(bU3HKM BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydvarouuxcsi, B (OpMUpPOBaHME YMEHUH MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS TIPU BHITTOJIHEHUU UMH YUEOHBIX HCCIICIOBAHUM.

B ocHOBY Kypca ¢hu3uKkH 1151 ypOBHS CPETHET0 00IIero 00pa30BaHUs IMOJ0KEH
pAI Uael, KOTOPbIE MOKHO PACCMAaTPUBATh KaK MPUHIIMIIBI €70 IOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3liejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (u3uueckux Teopuid. Bemymmm B Kypce sBisercs
(dopMupoBaHUE MPEICTaBICHUM O CTPYKTYpHBIX YPOBHSX MAaTe€pHUH, BEIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOIO MOTEHIMAIa (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
($U3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU TTpo0IeMamMu.

Hoes npuxnaonou nanpaenennocmu. Kypce puszuku npeamnosiaraetT 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIAECHUS JIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke O0O0CYXIeHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

CTep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpEIHEro ooOIero
oOpasoBanus SBIAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHHUE TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TEOpHH, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IE, TPAHUIIAX MPUMEHUMOCTHU
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alliyd IKCIEPUMEHTATBHOM AESTEIBHOCTH O0YYarOIIMXCA.
J1st 6a30BOr0 YpOBHA Kypca (U3UKHU — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no ¢gu3nke oO0ObEAMHEHBI B OONIMN CHUCOK YYEHUUYECKHX MPAKTUYECKUX pPabdoT.
Boigenenue B yka3aHHOM MepedyHe J1a0OpaTOpHBIX padoT, MPOBOAMUMBIX MJIs
KOHTPOJISL U OLICHKH, OCYHIECTBIISIETCS] YYaCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IUIAHWPOBAHUS W OCHalleHUs kaOuuera ¢usuku. [lpu
3TOM O0O€cleurnBaeTCcsl OBJAJACHUE OOYYalOIMMUCS YMEHUSMH IPOBOJUTH
KOCBEHHBbIE HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAHOBKY OIBITOB 10 TPOBEPKE MPEJIOKEHHBIX THITIOTES.

bonpioe BHUMaHuE yAENSIETCS PEUIEHUIO pACUETHBIX U KAUECTBEHHBIX 3a]1a4.
IIpu 3TOM 1711 pacU€THBIX 3a1a4 IPUOPUTETOM SABJIIIOTCS 3aa4 C SIBHO 3aJaHHOU
¢u3nyecKkoil MOAENbI0, MO3BOJIAIOIINE TPUMEHATH U3YUYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK W MHTETPUPYs 3HAHUSA U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS HA



OoOBsICHEHHE MpPOTEKaHUs (U3NYECKUX SIBJICHUH U TPOLECCOB B OKpYKarollen
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A1 CUTyalud IPaKTHKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MaTepranbHO-TEXHHUECKOMY
obecrieueHn0 yueOHOTO Tporiecca 0a30BBIA YPOBEHb Kypca (DM3WKH Ha ypOBHE
cpenHero oo6miero oOpa3oBaHMs JOJDKEH H3y4aThCsl B YCIOBUSX MPEIMETHOTO
KaOuHeTa (PU3MKKM WM B YCJIOBHUSIX HHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B kabuHeTe pU3MKH AOHKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBAaHUE MMl BBIMOJHEHHs] YKa3aHHBIX B IIporpamme IO
(¢u3rKe yUeHUYECKUX NMPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMOHCTpalMoHHOe  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBUM C
OPUHLKAIIOM MHHMMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUUCIEHHbIX B MporpaMMe 1o (U3MKE KIOYEBbIX JAEMOHCTpAalUUid s
UCCIICJIOBAHMSI  U3yYaeMbIX SIBJICHUA H  TPOIECCOB, OMIUPHYECKUX U
($yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JIaGoparopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOecrneuuBaeTcsi B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKHe KOMIUIEKTHI
1a00paTopHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOPHUH.

OCHOBHBIMM LIEJIAMH U3y4€HUs PU3KUKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAay4YHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTUE HUX HMHTEJUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHUE INPEACTABICHUI O HAYYHOM METOJI€ MO3HAaHUSA U (POPMHUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (popMupOBaHHE HAYYHOI'O MUPOBO33PEHUS KAK pE3yjIbTaTa U3y4EHHUsI OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opMupoBaHME YMEHUH OOBSCHATH SBJICHUS C HCIIOJIB30BAHUEM
(bu3MYEeCKUX 3HAaHUN M HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK A Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TE€XHOJOTHUH.

JlocTikeHne 3TUX Lene 00ecreunBaeTCsl pelieHUeM CIeIyIoNMX 3a7ad B

npouecce U3yueHus Kypca GU3NKU Ha yPOBHE CPEAHEr0 00111ero 00pa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3I€MEHTHI aCTPO(PU3UKY;



e (opmupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U JUISl TPUHATUS
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS PAa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢bu3nyeckoil MOJENIbI0, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3JaHnue (PU3MIECKON MOJCIH, aJICKBATHOM YCIOBUSM 3aJ1auH;

e TMOHMMaHHE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO
cpeay,

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHUSI U TMPOBEIICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTepIpeTanuu UHbOpMaInu,
ONpEIENICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JlaHUE YCJOBUU JJIsl PA3BUTHUS YMEHUHN MPOEKTHO-KUCCIIE0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

Peanuzanus ecTecTBEHHO-HAyYHOW HAMPABICHHOCTH pabouel MporpaMMbl
yaeOHoTO0 npeamera « Du3nKay OCyIeCTBISIETCS C UCTIOIh30BaHUEM 000Dy I0BAHUS
mKoygbHOro KBantopuyma.

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
MPaKTUUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAHHBIM, YUYWTENIb JE€JaeT BHIOOP
NpOBEJEHUs JabOpaTOPHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYATbHBIX
0COOEHHOCTEH 00yYaroIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusnka — Hayka o mpupone. HayyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Posb 3kcriepruMenTa v TEOpUH B MPOLECCE TTO3HAHMS TPUPOABI. DKCIIEPUMEHT
B (husuke.

MonenupoBanue ¢u3nyecKuxX sIBIEHUM M mpoueccoB. HayuHble TMmoTe3bl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHULIBI TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJMUHAT.
CrnoxeHue nepeMele i U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMONHMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU M NEepeMEUICHUs
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOoe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosmHaeHoe NBHKEHUE. [|BUKEHUE MATEPUAIBHOM TOUKH 110 OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEITHAs CKOPOCTb.
[lepuon u yacrora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TTepeavn.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MIOCJIEI0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprno3uiiuu cuii. Bropoii 3akon HeroToHa jist
MaTepuaibHOU TOUKU. Tpernii 3akoH Hpr0TOHA 1JIs1 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectu. llepBas kocMmudeckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKONBKEHHS U cuiia Tpenus nmokos. KoaddumumenT tpenus.
Cuita conpOTUBIIEHUS NIPU JIBUKEHUU TeNA B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MNOALINITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUN.

CpaBHEeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMallUiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIb)KEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

HccnenmoBanne yclIOBHM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusibl. MOIHOCTH CUIIBL.

Kunernueckass sHeprusi MarepuHalbHOW TOYKH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
nedopMupoBaHHOM MPpYykUHBL. [loTeHIManbHas YHEPTHS Tesia BOJIM3U MOBEPXHOCTH
3emiu.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C U©3MEHEHUEM MEXAHUYECKOW YIHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXAaHUYECKON SHEPIHUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mMOTEHIIUATEHOM YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsSI3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKONW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBmxenue. duddysus. Xapakrep IBHKEHUS U
B3aUMOJICCTBUs YaCTUILl BeulectBa. MoOJenmn CTPOEHUS Ta30B, JKUIAKOCTEU U
TBEPABIX T€A U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temmnepatyp
Llenbcns.



Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeaHel KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvacTtul rasza. lllkama
temneparyp KensBuna. I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanmbroHa. M30mporeccsl B UaACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIECCOB: HM30TEPMa, H30X0Pa,
n3o0bapa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(PPY3UN HKUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYyILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUS.

Mojenb, HILTFOCTpUpPYIOLIAsk MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HJICAIBHOrO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y apaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI €€ m3MeHeHus. KonrmdecTBo TeTioTe U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonssitue 06 ammabatHomM mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMHUKH K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ OEUCTBHS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBanus HSHEpPrHM B TEIUIOBBIX MamuHax. KodpduueHT mone3Horo
nerictBusl TeruioBord MammHbl. [lukn KapHo u ero ko3pduIMeHT MoJIe3HOro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHnenne BHYTpEHHEH SHEPruM Tela IPHU COBEPIICHUU DPAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TMOJA JEHCTBHMEM CXKATOro BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAECMOHCTPAIIs).

W3meHeHune BHYTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaye.

OneIT N0 a1nabaTHOMY pPaCIIMPEHHUIO BO3AyXa (OMbIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENS] BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIs.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3mepeHnne yaeinbHON TENMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbll map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONMS CBOWCTB
kpuctayoB. JKuakne xpucrawisl. CoBpeMmeHHble Marepuanbl. [limaBienue u
KpUCTaluIA3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBa M MNPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU IOJYyUYEHUS] COBPEMEHHBIX MAaTEPHAJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHWKEHHOM J1aBJICHUH.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHusl U MJIAaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JaekTpoanHammuka
Tema 1. Inekmpocmamuxa
DJIeKTpU3anus Tei. DIEKTPUUECKUM 3apA . [[Ba BU1a 3JIEKTpUYECKUX 3apsI0B.
[IpoBOIHUKH,  JHUDJICKTPUKK W IOJYNPOBOAHUKU. 3aKOH  COXPaHEHUSA
AIIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. TodyeuHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnojae. Hanpspk€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINMN DJICKTPUUECKUX ToJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
IOJIA.

Pabota cui anekTpocrarudeckoro nojst. [loreniuan. Pa3HocTh NOTEHITMAIOB.
[IpOBOIHUKH W AUAJIEKTPUKH B AJIEKTPOCTATUYECKOM Toje. JludnekTpuueckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTtop. D1eKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIEKTPOMETP, DJJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTbh  DJJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapALIEIIBHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora osnextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCT
DIEKTPUYECKOTO TOKA.

DJIEKTPOJABHKYIIAsl CHJIAa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 1151 OJIHOM (3aMKHYTOM) 3JIeKTpuuyeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAs  NOPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CoOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJrynpoBogHUKOB. CBoCTBa P—N-miepexoa. [TomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  paciiiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALIMS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU TTONIEPEYHOI0 CEUYEHHS U MaTepuana.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOIABMXKYIIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPBhl.

[IpoBOAMMOCTB BJIEKTPOIIUTOB.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3yXaA.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexkrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OHOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBSA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIA (akT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHECHMM, JMHEWHas (YHKIHA,
napabona, runepbosia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmveckoe JNBHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH U ra3oB,



AIIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJIUTHYECKAS  IMCCOLIMAIMA,
raJIbBaHUKa.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE NBIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHUKE, MOJIIUIHUKYA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTH€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocTostHHBIE MaruuThl. B3anmoaencTBre MoCTOSHHBIX MArHUTOB. MarouTHOE
nose. Bektop MmarautHOM MHAYKIUU. [[pyHIMN Cyneprio3suliui MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYKIMU. KapTuHa JIUHUNA MAarHUTHOM HWHOYKUWHU TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHOE T1OJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA HWHAYKOIHU
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBJlieHUE. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM Iojie. Pa6oTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nanexktpuueckoe mosie. OIEKTPOJBHXKYILNAA CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUWA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHrne MarHuTHOTO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHME  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBparieHne sHepruu Mpyu rapMOHUYECKUX KOJIECOaAHUSX.

KonebatenbHblii KoHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTHH B UCATBHOM KO0JIeOaTeTbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHusX. BrIHyX/IeHHbIE MEXaHUUYECKUE
Kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA U
HaIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya u NOTpeOICHUE IECKTPUICCKON
DHEPrUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, I'€HEPATOP IIEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepesay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTE€MaTUYECKUA MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYILIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul

HccnenoBanue 3aBUCUMOCTH TMEpUOJAa MajbIX KoJieOaHUM I'py3a HAa HUTU OT
JUTMHBI HUTU ¥ MAacchl Irpy3a.

HccnenoBanue nepeMeHHOT0 TOKa B LEMH U3 OCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Ckopocts
pacrpocTpaHeHuss W JJMHa BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJIHBI.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anekrpomarauTHoii BoiaHe. CBoMcCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUe, MpeJIoMJIeHUEe, Toysipu3anus, audpaxuus,
uaTepdepernus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MNPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nunteppepenunu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
Y4aCTOTOM KOJIeOaHMiA.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIIEHHUE,
noJispu3anus, 1upaxius, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. Ler.

Cobuparomue 1 paccenBaroiue JuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoeHune n3oOpaxeHuil B COOMpAIOIIUX U
paccenBarOnX JuH3ax. PopMysa TOHKOU JIMH3bL. Y BEJTUYEHUE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HaOTIOACHUS
[JIaBHBIX ~MAKCMMYMOB IpU NAJCHUM MOHOXPOMAaTHUYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCHpPOCTPAHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB U300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIA, TEJIECKOIIA.

Ha6nronenue naTepepeHnmm cpeTa.

HaGnronenue nudpaxium ceera.

HaGmroienrne nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Habnronenue nonsipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

M3mepenue nokazaresis NpeaoMIIeHUs CTEKIIA.



HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
HabGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaibHOU
TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MACCBI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTUIIbl. DHEPrus
MOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dbotodddexra. YpapHenue DiinHmTeHa 111 portodaddexra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUYMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Llemoncmpayuu

®oto3dh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

CBeToauno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanerapnas wmoxaenb aroma. [loctynatel bopa. M3inyueHue u norjionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOrO0 YPOBHS DHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW SHEPrUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bosnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Monens onbita Pezepdopa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

Habnronenue nuHeiyaToro CekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJIOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
panuoaktuBHoCcTH. OnbITh Pe3epdopaa mo onpeaeneHnio cocraBa paguoakKTHBHOTO
uznyuyenus.  CpoiictBa  anmb(a-, Oera-, ramma-uzinydeHus.  BiusHue
PaaIuOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas momens siapa [elizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTHUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 Aa€p.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOiaemMbl U MEPCHEKTUBbI
SJIEPHOM SHEPTETHKU. DKOJOTMYECKHUE aCTIEKThI IIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOJIIOACHHS ¥ PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.

®dyHIaMeHTaIbHbIe B3auMOAEHCTBUA. EAMHCTBO U3HUYECKON KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBAa U MPAKTHYECKOE IMIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHblii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOLINUX YaCTHL.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

HccnenoBanne TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oransl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BUIUMOE
JNBU)KCHUE.

Conneynas cucrema.

Comuue. ConHewyHast akTUBHOCThb. McTtounuk sHeprum ConHua W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpasibHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiii IIyte — nHama [Nanaktuka. Ilonoxenue u aBwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PETMKTOBOE M3MydEHHUE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaGnronenuss HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeieNICHUs MOJOXKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31usA CEeBEpHOro MOJIylIapys U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mnaner, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpoHOMHMM B 3KOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHON KapTHHE MUPA, POJIb (PU3NUECKON TEOPUHU B
dbopMHupOBaHUY MPECTABICHUHN 0 (HU3UIECKON KapTUHE MHUPA, MECTO (DU3UIECKOI
KapTUHBl MHUpa B O0IIeM psy COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
MPEACTABICHUN O MIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsE€TCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHMH HA OCH KOOPIAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, NPU3HAKH NOJ00MS TPEYrOJIbHHUKOB,
ONpeieJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIe
JIBW)KEHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00PAa30BaHMSI KPUCTAIIIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIU3.



l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3eMJIM, 3aJICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSCCHUI.

Texnonocusa: IJHWHWUUA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JHOCTHKEHHUE CJICITYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaloOlIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOrO O0IleCcTBa, PaCIIMPEHUE KU3HEHHOTO
OTBbITA U OMBITA JEATEIBHOCTH B IMPOIECCE peaiM3allii OCHOBHBIX HalpaBiICHUN
BOCIIUTATEJIbHOU JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIbHOCTh B MHTEpPECAX TIPa)kAaHCKOIro
00111ecTBa, y4acTBOBATh B CAMOYIIpaBJIeHUHU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKITUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAXKAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC pEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOT'O TBOPUECTRBA,
IpUCYLIEro (pU3NYECKON HAYyKE;

5) TPy10BOT0 BOCIIMTAHUSI:



UHTEPEC K pa3IuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00OpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JOrNYecKOro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTUYECKUX MPOoOeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacHIMpeHHue OIbITa JIEATETbHOCTH SKOJOTWYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 TMIO3HAHUSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTEeNIbHOCTH, TOTOBHOCTH B IpOIlecce
U3y4YeHUS PUBHKHU OCYIIECTBIISITh MPOCKTHYIO M HCCIIEA0BATEIIBCKYIO IEITEIbHOCTh
WHUBUTyaJIbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3osBble Jjornvyeckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (hopMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
OIPENCNATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMAapaMETPbl U KPUTEPUHU HX
JIOCTHOKCHMUS
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBbI C YYETOM aHAM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAVUHUPOBATH U BHITIOJIHATE PAOOTY B YCIOBUSX PEaIbHOT0, BUPTYaJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBble ucciienoBarejbLCKHe 1eMCTBUSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUEBBIMU MOHATHUSMU U METOIAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUAAMU JEATEIHHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyallUsIX, B TOM YHCJIE TIPH CO3AaHNU YUeOHBIX MPOEKTOB B 00J1aCTH (DPUBUKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIJIBUTATh THIIOTE3Y €€ pelIeHus, HaXOUTh apTyMEHTHI JJIs TOKa3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a7]aBaTh MIapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJM3UPOBATh IMOJyYEHHBIE B XOJI€ peIHICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHBIC MTOAXO0/bI U PEIICHNUS;

CTaBUTH NPOOIEMBI U 33]]a4H, IOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS UHPOPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AaHAJM3,
CHCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOOPMAIMKM Pa3IHYHBIX BUIOB U (popm
IpeCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PEIIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3al[MOHHBIX
3a7a4 ¢ coOI0AeHnEM TPeOOBaHU M HPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M JTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM HazHaueHUsI MHPOPMALIUHU U LEIEBON ayJUTOPHUH, BHIOUpPAs ONTUMAIbHYIO
¢dopMy npeacTaBiIeHUs U BU3YyaIH3alHH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHbIe YUeOHbIe AelCTBUA:
OCYIIECTBIIATh OOIICHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacno3HaBaTh NOPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalud M CMSATr4ath
KOH(DJIUKTBI;



Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOXO TOYKY 3pE€HUSA C HCHOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U MUCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOM U WUHIUBULYAIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHA C yd4&TOM OOImMHUX
VMHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YJICHA KOJIJIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAUHUPOBATH JEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUUIAaH JCUCTBUH,
pacupenensTh poiau ¢ Y4ETOM MHEHHHA YYaCTHHUKOB, OOCYXIAaTh pPE3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJAOT0 YYACTHUKA KOMaHAbl B OOLIUI
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpemiaraTb HOBBIE MPOEKTHI, OLECHUBATh WAEU C MO3ULIHAU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLUECTBJIATH IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIC Y4eOHbIe NeCTBHA
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIATh NO3HABATENIbHYIO JESATENBHOCTh B 001acTu
GU3MKKM W acCTPOHOMHUH, BBISBIATH MPOOJEMbI, CTaBUTh U (HOPMYJIUPOBATH
coOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATh IIAH PELICHUS PacdyE€THBIX M KadeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YU4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIUpsATh paMKH Y4EOHOI0 MPeAMETa Ha OCHOBE JIMYHBIX PEAIOYTEHUN;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULMHA B 00IacTH
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUM IJI OLEHKH CUTYallluH, BbIOOpa BEPHOTO
pelieHus;



yMETh OIICHUBAaTh PHUCKH W CBOEBPEMEHHO IPUHHUMATH PEIICHUS II0 HUX
CHIKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAIM3Ee pe3yIbTaToB
NEATCIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMast CBOU HEJOCTATKU M JIOCTOMHCTRBA,;

INPUHAMATh MOTHBBI M apryMEHTBl JPYTUX NP aHaJIu3e pe3yJIbTaToB
NeATEeIIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHOKH.

B mporiecce mocTmkeHNs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI 110
bu3uke I YPOBHA CpeaHero ooOmero oOpa3oBaHHs Yy OO0yYarolIuxcs
COBEPIIICHCTBYETCS AMOIMOHAJILHBIN UHTEJJIEKT, peAnoJIaratoIiui
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHsI COOCTBEHHOW AMOIMOHAIIBHON CEPHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOIMOHATILHBIM U3MEHECHHSIM U TIPOSIBIISTh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTHKCHUIO TN U
yCIexy, ONTHMH3M, WHUIMATUBHOCTb, YMEHHE ACHCTBOBATh MCXOJS W3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IIOHUMATh YMOIIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U COTICPEKUBAHHMIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiaacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEITEIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YYEHHBIX (U3UYECKUX MOJEINCH:
MaTepHalibHasi TOYKa, MHEPIMaIbHasl cUcTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
ANEKTPUYECKUH 3apsi/] NPU PEIICHUH PU3NYECKHX 3a]1ay;

pacrnio3HaBaTh (pU3NYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



IIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOOZHOE MMAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLIUS, B3aUMOJIECHCTBUE
Ten, nud@ys3usi, OPOyHOBCKOE IBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHE 00BbEMA TeN MpU HarpeBaHUM (OXJIaXXKJIEHHWH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHACHCAIUs, IUIaBICHHE, KPUCTAJLIM3ALMs, KUIIEHHE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEX]ly IIapaMeTpaMM COCTOSIHMSI Ta3a B M30IpoLeccax, JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPsA10B;

OIMHCHIBATh MEXAHWYECKOE JBHKEHHUE, MCIONb3YSd (PU3UUECKHE BEIUYUHBL:
KOOpJIMHATa, MyTbh, INEPEMEIIEHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMIIYJIbC TeJla, KHHETUYECKasl dHEprus, NOTEHUUANIbHAsl dHEPTUs, MEXaHUYeCcKas
pabora, MexaHMuYecKas MOILHOCTb, IPU ONHCAHMM NPABWIBHO TPaKTOBATh
(Gu3HYECKUI CMBICT MCHOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M €IUHMUIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh M3YUYEHHBIE TEIUIOBbIE CBOMCTBA TEJl M TEIUIOBBIE SIBICHUS,
UCHOJIb3ysl (PU3MYECKHE BEIIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOr0 IBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KOA(QGUIUEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTelss; IpU ONHUCAHUU
IPAaBWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOJb3YEMBIX BEIWYMH, MX
000O3HaUEHUA W E€OUHULBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GuU3NYECKYyI0 BEIUYUHY C APYTUMHU BEIUUUHAM;

ONMCHIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIOJIBb3Ysl (PU3NUYECKUE BEJIMUYMHBI: JIEKTPUUECKUN 3apsij,
AJIEKTPUUECKOE 110JIE, HANPSKEHHOCTD I0JIsA, MOTEHLIHAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHS U EIMHMIIBI; YKa3blBaThb (OPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJIEHMSI, UCHOJB3Ysl (U3NUYECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, 1l u Il 3axonst HertoToHa,
3aKOH COXpAHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs HMIIYJIbCa,
OPUHIUI CYNEPIO3ULUH CHJI, NPUHLUI PABHOMNPABHUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON 3HEPIMM TEIUIOBOTO ABMXKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
IIEKTPUYECKOT0 3apsja, 3akoH KylloHa, Mpu 3TOM pas3ivyaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



O0OBSACHITH OCHOBHBIC IPUHITUIIBI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3auyarh yCIOBHS X 0€30IaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOIIECCOB C HCIHOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
dbopmyIMpoBaTh MpoOIEMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH OIBIT U (POPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaThb HU3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAY  (PU3UYECKMMH  BEJIMYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpoOBaTh Pe3yabTaThl HOTYUEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTMYHH B BUJIC
TabuIl U TPAPUKOB, JACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-MCCIEeIOBATENbCKOW W TPOEKTHOM
JEeSITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyAOBaHU4,

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMBbIE ISl €€ pellleHus, MPOBOJUTH PacuéThl M OLICHUBATH PEaIbHOCTh
MOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOMN BETNUUHBI;

peniaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY pPACCYX IACHUN C OMOpOoi Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIOJIb30BaTh MIPH PEIICHNH YIeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINN U TPECTABICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJIAPHON HH(POPMALUM, TOJYYEHHOW U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIyIaeMyI0 HHPOPMAIIHUIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHUE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOLIETO MUPA, B pPa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KUZHU IS
oOecrieueHnss 0€30MACHOCTH NpHU OOpAlllEHUH € MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, ISl COXPAHEHUsS 310POBbS M COOJIIOCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKaIOIIEH Cpee;



paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEeH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlUMOHAIBHO pacCHpenesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xoH1y o0yuenus B 11 kiacce npeamMeTHble pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTU IIIOAEH, LEIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MOJIeTei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHbI UCTOUYHHK CBETA, SACpHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIrO sipa MpH peuieHUud (PU3NYECKHUX
3az1adg;

pacrno3HaBaTh (pU3NUECKHE SIBICHUS (IIPOLECCH) U OOBICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3MKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE IEHCTBHUS TOKA, B3aMMOJEVCTBUE
MAarHuTOB, DJICKTPOMAarHUTHas WHAYKLHWs, JAEUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM M JIBIKYIIMHCS 3apsi, JEKTPOMarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAsApU3alUs CBeTa, JUCIEpPCUs CBETa,
dboToanekTpudeckuit 3gdext (poToaddexT), cBeTOBOE AaBIeHNE, BOSHUKHOBEHUE
JMHEWYaToOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PaaOaKTUBHOCTD;

OMHCHIBATh M3YUYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
3JIEKTPOMATHUTHBIE ABJICHUS (IIPOLIECCHI), UCHOJIb3Ys (pU3MUYecKrne BEIUYMHBIL:
AIEKTPUYECKUHN 3apsijl, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUYECKOE
COTNIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIKYIIAs cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJI M YacToTa
KonebaHuil B KojebaTeaTbHOM KOHTYype, 3apsl M Ccujla TOKa B Ipollecce
TapMOHHYECKHUX DJIEKTPOMAarHUTHBIX ~KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHYECKasi CWJIa JIMH3BI, TIPU OMHCAHWUU TMPABWIHLHO TPAKTOBATh (HU3UUECKUUN
CMBIC]I HCIOJBb3YEMBIX BEJIIUYMH, UX OO0O3HAYEHUS W EIUHUIbI, YKa3bIBaTh
(opMyJIbL, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUUYHHY C IPYTUMH BEIUUUHAMY;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHUS M MPOLECCHI, HCIOIb3YS
¢u3nyeckue BEIWYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TOypacajia, SHEPTHs CBI3U



aTOMHBIX SI7IEp, TPU OMUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHATM3UPOBATh (PUBUUECKHUE MPOIECCHI U SBIICHUS, WUCIOJIB3YS (U3HUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHPHOTO M MapauIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3akoH Jlkoyns—JleHra, 3aKoH 3JE€KTPOMArHUTHOU
WHAYKIIUH, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, YpaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXpaHEHHWs HHEPTUU, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMCIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipyu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeIATh HAIPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IIJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATDh JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMs, TPOBOAUTH OTBIT U (POPMYIINPOBATH
BEIBOJIBI

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS! M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

MCCIIEJIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
W3MEpPEHUI: TPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TAaOMUI[ U TpaduKoB,
JIeNaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIIEOBAHUS;

cobyrofaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIETOBaHUI B
paMKax y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENbCKOW U MPOCKTHOU
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyIOBaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIH,
HEeoOXoauMbIe NJisi €€ PelIeHUs, TPOBOJUTh PAcUYEThl M OIEHUBATH PEATBbHOCTH
MOJIYYEeHHOT'O 3HAUCHUS (PU3HUECKON BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJIOTHUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHN C ONOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBJICHNUS,

WCIIOJIB30BATh ITPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUA U TPEACTaBICHUS
y4eOHON ¥ HAay4YHO-TIOMYJIAPHON HHGPOPMAIUK, TOJYYCHHOW W3 Ppa3IuYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

OOBSICHATh TPUHLMIBL JEUCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX O€30MACHOTO HMCIIOIH30BAHUS B IMMOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHUE IMPOIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 11O (PU3UKE B OBCEAHEBHON KU3HU JJIS
obOecrieueHrs 0€30MACHOCTH TpU OOpaIlleHWHd ¢ MPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUS 30POBbsSI M COOJIOIEHUS] HOPM IKOJIOTHUUYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TIpyNNe C BBHIIOJIHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO paCHpeNesaTh OOS3aHHOCTU U
MJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOMN IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3/ieioB U TeM

Ne ni/m Konrtpoabnbsie IIpakTnueckue
NMPOrpaMMbl Bcero
padoTsbI padoThI
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2
Hroro no pazaeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJNIEKYJISIPHO-KHHETUYECKOM 9 1
Teopuu
3.2 OCHOBBI TEpPMOUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

®Da3oBbI€ MEPEXOIBI

Hroro no paszneny 24

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
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

HaumeHoBaHue pa3/iesioB U TeM
Ne ni/nn
NpOrpamMmblI

Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHU B

pa3sIUYHBIX Cpeaax
Nroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuyecTBO 4acos

Bcero

10

12

22

68

KouTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcsl

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJUHAMUKA

MaruauTtHoe nose. DJIeKTpOMarHUTHAs

1.1
WHIYKIUS

Nroro no pazaeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

MexaHudecKue 1 31 CKTPOMAarHuTHBIC

2.1
KoJIeOaHus
29 MexaHU4ecKue 1 AIeKTPOMArHUTHBIC
' BOJIHBI
2.3 Onruka

Hroro o pasaeny

KoauuecTBO 4acoB

Koutpoasubie IIpakTuueckue
Bcero

padoThI padoThI
11 1 3
11
9 1
5 1
10 3
24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OcHOBBI CIENIMANIBHOM TeopUn

OTHOCUTENIbHOCTH
Htoro no pazaeny

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 eMeHThI KBAHTOBOU OIITHKU

4.2 Crpoenune aToMa

4 1

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTte/ibHbIE

pecypcebl

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

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

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

bubnunoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

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

bubmorexa [JOK
https://m.edsoo.ru/7f41c97¢c



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

HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/nn
NMPOrpamMmbl

4.3 AToMHOE SApO

Nroro no pazaeny

KoauuecTBO 4acoB

Bcero
padoThI

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEeHThl aCTPOHOMHUU U aCTPOPU3UKU
Nroro no pazaeny
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE
6.1 O6o061aroiiee TOBTOPEHHE

Nroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

7 1

68 4

KonTtpoJbHbie

IpakTnyeckue

padoThI

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTte/ibHbIE
pecypcebl

bu6moreka [JOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Ne i/

Tema ypoka

®usuka — Hayka o npupone. Hayunsie
METO/BI ITIO3HAHUS OKPYXKAIOLIEro MUpa

Ponw u mecTo pusuku B hopMupoBaHUH
COBPEMCHHOM HAyYHOU KapTUHBI MUPA, B
MPAaKTUYCCKOMN EATEIILHOCTH JIFOJICH

MexaHndeckoe JBMKCHHE.
OTHOCHUTENHLHOCTh MEXaHHYSCKOTO
nBwxeHud. [lepemenienue, CKOpocCTb,
YCKOpEHUE

PaBHOMEpHOE NMPAMOJIIMHEITHOE ABUKEHHIE

PaBHOYyCKOpEHHOE NPSAMOJIMHENHOE
JBI)KEHUE

CBobOoHOE TazieHue. Y CKOpeHue
CBOOOIHOTO HAaACHUSA

KpHBOJ'IPIHGfIHOG JABHMOKCHUC. I[BI/I)KCHI/IC
MaTepHaHBHOﬁ TOYKH I10 OKPYKHOCTU

[Tpuntun oTHOCUTENBEHOCTH [ anmuiest.
WNHepuuanbHble CUCTEMBI OTCUETA.
ITepBe1it 3akoH HproToHA

Macca tena. Cuna. [Ipunuun
Cymnepro3unuu cuil. Bropoit 3akox
HeroToHa 11 MaTepuabHONW TOUYKH

KoanuyecTBO 4acoB

Bcero

KonTtposbHble
padoTbI

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE N (ppoBbIE

o0pa3oBaTe/ibHbIE
pecypchl

bubmmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Ne i/

10

11

12

13

14

15

16

17

Tema ypoka

Tpetuii 3akon HeroToHa miist
MaTepHUaTbHBIX TOYECK

3akoH BceMupHOro tsaroreHus. Cumna
Tsokectu. [lepBast KocMuueckas CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koo duuueHT TpeHus.
Cuuta COTTpOTHBIICHUS TIPH TBM)KEHUH TEJIa
B )KHJIKOCTH HJTU Ta3e

[locTynarenbHOE U BpalaTesibHOE
JBUKEHHE a0COMIOTHO TBEPAOTO Tea.
MowmenT cunbl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPAOTO TElIa

HMiynsc MaTepUabHOM TOUYKHU, CUCTEMBI
MaTepuaabHbIX TOUEK. MIMITyJIbC CHIIBI.
3aKOH COXpaHEHMs UMITyJibca. PeakTuBHOE
JIBUKECHHE

Pa6oTa n MmomHOCTb cuitbl. Kunetnueckas
SHEPrus MaTepuanbHON Touku. Teopema
00 U3MEHEHNU KUHETUYECKOI SHEPTHH

[TorenumansHas sueprus. [loTreHmanbHas
SHEPTHUS YIIPYTo AePOPMUPOBAHHOM
npyxuHbl. [loTeHnanbpHas sHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIH

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE N (poBbIE

o0pa3oBaTe/bHbIE
pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3d00

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3el8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubmmorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc461a



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
https://m.edsoo.ru/ff0c461a

Ne i/

18

19

20

21

22

23

24

25

Tema ypoka

[ToreHnManbHBIE U HETIOTEHIMAIBHBIC
cuiibl. CBA3b pabOThI HEMOTEHIIMATBHBIX
CHWJI C UBMEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI T€J1. 3aKOH COXPAaHEHUS
MEXaHUYECKON SHEPruu

JlaGopatopHas pabota «/ccnenoBanue
CBSI3U PabOTHI CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM SHepruu Tena Ha npumepe
pacTsHKEHUS PE3UHOBOIO KIyTa»

KoHnTtponbHas paboTa mo teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXPaHEHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus

Xapaxkrep ABHKEHUS U B3aUMOJICHCTBUS
YacTHIl BemecTBa. Mojenu cTpoeHus
ra3oB, JKHJIKOCTEN U TBEPIBIX TEN

Macca monekyn. KonmndyecTBo BemiecTsa.
[TocTostHHast ABoraapo

TemnoBoe paBHOBecue. Temnepatypa u eé
m3mepenue. [lkana remneparyp Lleascust

WUneansusiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE

pecypcshl

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

Bubnnoteka LLOK
https://m.edsoo.ru/3fab8d01

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

Bubnnoteka LOK
https://m.edsoo.ru/a5a52349

Bubnnoteka LOK
https://m.edsoo.ru/28dddf58

Bubnnoteka LOK
https://m.edsoo.ru/399941a8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/3fab8d01
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

Ne i/

26

27

28

29

30

31

32

33

34

Tema ypoka

AOGcoutoTHas TeMiepaTrypa Kak Mepa
CpeHel KUHETUYECKOM dHEPIUun
JBUKCHMSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI

Jlabopartopnast pabota «Mccnenopanue
3aBHCHMOCTH MEXIy MapaMmeTpamMmu
COCTOSTHUS Pa3peKEHHOTO Ta3a
W3onporeccsl B uAeaIbHOM raze u ux
rpadguveckoe mpecTaBIeHNe
BuyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI M CTIOCOOBI
e€ n3mMeHeHus. KonnuecTBo TemoThl U
pabota. BHyTpeHHsIs SHEpTHs
OJIHOATOMHOTO HJI€aJIbHOI0 ra3a

Buael remionepenaun

Y nenpHas TEII0EMKOCTE BEIISCTBA.

KonuuecTBo TEI0THI MpH TejIonepeaaye.

AnnabaTHBIN MPOIIECC
IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHNE K N30IIpoLeccam

Heo6paTuMocTh MpoLeccoB B PUPOJIE.
BTopoii 3aKk0H TepMOJIMHAMUKHI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE

pecypcshl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

Bubnnoteka LOK
https://m.edsoo.ru/4a7d756f

Bubnnorteka LOK
https://m.edsoo.ru/cb9883e7

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5c36

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230



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
https://m.edsoo.ru/ff0c6230

Ne i/

35

36

37

38

39

40

41

42

43

44

45

Tema ypoka

[Tpunnun gevicteus u K111 Tenosoit
MaIlNHbI

[uxn Kapuo u ero KIIJ]

OKojorudeckue npoOaemMbl
TETIOPHEPTETHKH

Ob6o6maromuit ypok «MoekynspHas
¢u3rka. OCHOBBI TEPMOIHTHAMHKID

KonTponbhas pabota mo teme
«MonexkynspHas ¢puznka. OCHOBBI
TEPMOJUHAMUKI

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue

AOCOMIOTHAS M OTHOCHUTENbHAS BIaKHOCTh
Bo31yxa. HacelmeHHslil map

TBépnoe teno. Kpucrannuueckue u
amopdHble Tena. AHM30TPONHS CBOMCTB
KpucTayioB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepUalIbl

IInaBnenue u Kpucraui3anusi. YV nennHas
TCIJI0TA I1IJIaBJICHUA. CY6J'II/IM8.I_II/I$I

ypaBHeHI/Ie TEII0BOro OajgaHca

DNeKTpu3anus Tell. DNEKTPUUECKUN 3apsijl.

JIBa BH1a PIIEKTPUIECKUX 3apsI0B

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE
pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c600a
Bubnnorteka LOK
https://m.edsoo.ru/0ce91c6c

Bubnnoteka LLOK
https://m.edsoo.ru/dfe7c828

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

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



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

Ne i/

46

47

48

49

50

51

52

53

54

Tema ypoka

[TpoBOIHUKY, TUATIEKTPUKH H
MOJYIPOBOIHUKU. 3aKOH COXPaHECHHUS
AIIEKTPUYECKOTO 3apsaa

B3anmoneiictue 3apsanoB. 3akon Kynona.
TodeuHbIi 3JIEKTPUIECKUI 3apsi]l

Hanpsx€HHOCTB 3JIEKTPUYECKOrO I1OJIS.
[IpuHIUI Cynepno3unuy JIEKTPUIECKUX
nosier. JIuHum HanpsHKEHHOCTH

Pabota cuit 3IeKTpoCTaTUYECKOTO MOJIS.
Ilorenuuain. PazHocTh HOTEHIINATIOB

[TpoBOTHUKY M AWDIIEKTPUKH B
AIEKTPOCTATUYECKOM IT0JIE.
JusnexkTpudeckasi MIPOHUIIAEMOCTh

OnexTpoéMKocTh. KoHeHcaTop

DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA.
DHeprus 3apsHKEeHHOTO KOH/IEHCATopa

JlaGopatopHnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa'

[IprHIMD AEHCTBUA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIBLHOTO
arnapara, CTpyHHOro NpuHTEpa.
DJeKTpocTaTUYeCKas 3alIuTa. 3a3eMIICHHUE
AIIEKTPONPUOOPOB

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE

pecypcshl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ced

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

Bubnnoteka LLOK
https://m.edsoo.ru/de13f56b

Bubnnoteka LOK
https://m.edsoo.ru/ed4e27aca


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

Ne i/

55

56

57

58

59

60

61

Tema ypoka

DJIEKTPUUYECKUI TOK, YCIOBUSI €TO
cymectBoBaHus. [locTosHubIi Tok. Cuia
toka. Hanpsixenue. ConpoTuBieHue.
3akon OMa 1t yyacTKa Lenu

[TocienoBarensHOE, MapaeabHOE,
CMEIIaHHOE COeTMHEHUE MPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMELIaHHOTO COCTUHEHUS PE3UCTOPOBY

PaboTta 1 MOUTHOCTB 3JIEKTPHUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa 115 TTOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padota
«3mepenue I/IC ucTOUHHUKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS

DNeKTpOHHas IPOBOAUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

OnexTpuueckuil TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[ToynpoBoOHUKH, X COOCTBEHHAS U
nprUMecHast poBouMocTh. CBolCTBa P—
n-nepexoxa. [lomynpoBoaHUKOBEIE
npudOopbI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

JIEKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE

pecypcbl
Bubnnoteka LOK

https://m.edsoo.ru/8c65020a

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

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

Bubnnoteka LLOK
https://m.edsoo.ru/a1383ec3

Bubnnoteka LLOK
https://m.edsoo.ru/2280fb4b

bu6mmoreka [IOK
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

Ne i/

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

Tema ypoka

DJIEKTPUUYECKUH TOK B paCTBOpax U
pacruiaBax 3JE€KTPOJIMTOB.
DNEeKTpoIUTUYECKas! AUCCOLUALIMSL.
DnexTpoauns

DJIEKTPUYECKUI TOK B Ta3ax.
CaMocCTOsATENbHBIN U HECAMOCTOSATEIbHBIN
pa3psa. Momnnus. [1nazma
DnexkTpuueckue Mpudopsl U yCTpOICTBa U
UX NpakTuieckoe npuMmeHenue. [Ipaspua
TEXHUKHU 0€30MacHOCTH

O06o00maromuii ypok «JIeKTPOIUNHAMUKAY)

KonTponbHas pabota no teme
«Inexkrpocratuka. [locTosHHBIN
AJIEKTPUUECKUN TOK. TOKH B pa3IM4HBIX
cpenax»

PezepaHslii ypok. KonTposbhas paboTa mo
TeMe "DneKkTpoanHamMuKa"

PezepaHblil ypok. O6o0maronuii ypok mno
temaM 10 kinacca

KoauuecTBO 4acoB

Bcero

68

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE N (poBbIE

o0pa3oBaTe/bHbIE
pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c86fc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



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 KUIACC

Ne i/

Tema ypoka

ITocTosTHHBIC MAarHUTHI U UX
B3auMoJercTBHe. MarHuTHoOeE mojJe.
BekTop MarHuTHOM MHAYKUMH. JIMHUK
MarHUTHOW UHIYKLIHHU

MarauTtHoe 1mosje MPOBOJHUKA C TOKOM.
OmneiT Opcrena. Bzanmopeicteue
MPOBOJTHUKOB C TOKOM

JlabopaTtopnas pabota «3yuenue
MarHUTHOTO TIOJISI KATYIITKU C TOKOM)

JlelicTBME MAarHUTHOTO IOJIS1 HA MPOBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
paborta «MccnenoBanue aecTBus
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

JlelicTBHEe MAarHUTHOTO OIS Ha
JBIDKYIIYIOCS 3apsiKeHHYI0 yacTuily. Cuiia
Jlopenna. Pabora cunsl Jlopenua

OnekTpoMarHuTHas HHAYKus. [loTok
BEKTOpa MarHuTHOM uHaykuu. I1C
WHIYKIWU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaboparopHas padota «lccrnenoBanue
SBJICHUS] SJIEKTPOMArHUTHON MHIYKLIHH

NHAyKTUBHOCTB. SIBIEHNE CAMOUHIYKIIHH.
OJIC caMOMHAYKIIUHA. DHEPTUs

KoauuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbl

DJIeKTPOHHBIEe U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [{OK
https://m.edsoo.ru/ffOc98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

but6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

but6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

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



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

Ne i/

10

11

12

13

14

Tema ypoka

MAarauTHOTI'O ITOJIA KaTyYIIKH C TOKOM.
SJICKTPOMB.FHI/ITHOG I0JIC

TexHu4eckue yCTporucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTBI, IEKTPOJABUIaTENb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
MHAYKIMOHHAs 1eYb

O6o6marmuil ypok « MarHUTHOE TTOJIE.
DJIEKTPOMAarHUTHAS HHIYKIIHS

KonTponpHas padora o teme « MaraHuTHoe
noJie. DJIEKTPOMarHuTHasE MHIYKIUS

CB0OOIHBIE MEXAaHNYECKIE KOIeOaHus.
lapmonnueckue konebanusi. Y paBHEeHUE
rapMOHUYECKHX KojeOanwuii. [IpeBpamieHue
SHEPTUu

JlaGopartopHnas pabora «HMccnenoBanue
3aBUCUMOCTH MTEPHO/Ia MAITBIX KOJIeOaHMIA
rpy3a Ha HUTH OT JJTMHBI HUTH M MacChl
rpy3a»

Koneb6arenbupiit KOHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUs B
U/IeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHAJIOTHSI MEXKIY MEXaHHYECKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

KoauuecTBO 4acoB

Bcero
padoThI

Konrtpoasnbsie IIpakTnueckue

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

Bubnnorteka LLOK
https://m.edsoo.ru/684781a3

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

Bubnnoteka LOK
https://m.edsoo.ru/c8fcd33c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/684781a3
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/c8fcd33c
https://m.edsoo.ru/ff0cb820

Ne i/

15

16

17

18

19

20

21

Tema ypoka

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UIeaJIbHOM KojeOaTeTbHOM
KOHTYpe

[IpencraBienue o 3aTyxXarmx
KoJeOaHusX. BeIHY ) IeHHBIC
MeXxaHH4YeCKHe Koiebanus. Pe3oHanc.
BoinyxeHHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHMs

[TepemennsbIit Tok. CUHYCOUATBHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JeiCTBYIOIIee 3HaYEHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoacTBo, nepempayua
U IoTpeOJIeHNEe AIEKTPUUECKOM SJHEPTUU

YCTpolcTBO M MPAKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, T€HEepaTopa
MEPEMEHHOTO TOKA, JIMHUI
3JeKTponepeay

DKOJIOTHYECKUE PUCKHU TTPU MPOU3BOJICTBE
anekTposHeprun. Kynbrypa
WCIIOJIb30BAHUS SJIEKTPOIHEPTUH B
IIOBCEIHEBHOM XKU3HU

Mexanuueckue BOJIHBI, YCJIOBHUA
pacmipoctpanenus. [lepuon. CkopocTh

KoauuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

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

Bubnnoteka LLOK
https://m.edsoo.ru/988fdbfl

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

Bubnunoteka LLOK
https://m.edsoo.ru/c8900d57

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/988fdbf1
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/c8900d57
https://m.edsoo.ru/ff0cca54

Ne i/

22

23

24

25

26

27

28

29

Tema ypoka

pacnupocTpaHeHus U JIJTMHA BOJHBI.
[Toniepeunblie ¥ MPOIOILHBIE BOJTHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

3H€KTp0MaFHI/ITHHG BOJIHBI, UX CBOMCTBA U
ckopocTs. [lIkana 351eKTpOMarHuTHBIX
BOJIH

[TpyHIMIIBI paIUOCBSI3U U TEJICBUACHHUS.
PasButne cpencts cBs3u. Pannonokanus

Kontponbhas padota «Konebanus n
BOJTHBD»

[IpssMOonMHENHOE paclpOCTPaHEHHE CBETA B
OJAHOPOJHOM cpee. ToueuHblii HCTOYHUK
ceerta. JIyd cBeta

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
cgeta. [locTpoenne nzo0pakeHuii B
IUIOCKOM 3epKaiie

[Tpenomnenue ceera. [lonHOE BHYyTpeHHEe
otpaxkenue. IIpeaenpHbIil yromi nogHoro
BHYTPEHHETO OTPa)KEHUS

JlabopaTtopHnas pabota «3mepenne
TIOKa3aTessl MPETOMIICHHS CTCKIIa)

KoauuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

Bubnnoteka LOK
https://m.edsoo.ru/bf683cac

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [{OK
https://m.edsoo.ru/ffOcd7f6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd67a



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

Ne i/

30

31

32

33

34

35

36

37

38

KoauuecTBO 4acoB

Tema ypoka KonTpoibHbIe
Bcero
padoThI

JIunzel. [TocTpoenune n3006pakeHuil B
nuH3e. Popmyiia TOHKOM JIMH3HI. 1
YBenuueHune JIMH3bI

JlaGopaTtopHnas pabora «HMccaenoBanue

CBOMCTB M300paKeHUH B JIMH3AX) L
Hucnepcus cBera. CiioxHbINA COCTaB

oenoro ceeta. L[Ber. JlabopaTopHas pabora 1
«Habmoienne nucrnepcun cBeTa»

WNurtepdepennus creta. Judpaxius cBera. 1
HudpakimonHas pemeérka

[Toniepe4HOCTh CBETOBBIX BOJIH. 1
[Tonsipuzanusa cBera

OnTryueckue NpudOpPsI U YCTPOICTBA U 1
YCJIOBHS UX 0€3011aCHOTO MPUMEHEHUS

['panu1ibl MPUMEHUMOCTH KIIACCUYECKOM
MexaHuku. [loctynaTel ciennanbHOM 1
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.

3ameJIeHre BPEMEHH U COKpallEHUE 1

JJINHBI
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKOMN

yacTuilbl. CBSI3b MacChl C YHEPTUEHN U 1
UMITYJIbCOM. DHEPrHUs MOKOs

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

Bubnanoteka LLOK
https://m.edsoo.ru/918e22b7

Bubnanorteka LOK
https://m.edsoo.ru/2ed5df73

but6mmoreka [{OK
https://m.edsoo.ru/ffOced22

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

Bubnnoteka LLOK
https://m.edsoo.ru/e3282103

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

but6mmoreka [{OK
https://m.edsoo.ru/ffOcfa42

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/e3282103
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Ne i/

39

40

41

42

43

44

45

46

47

48

Tema ypoka

KonTtponbhas pabota «Ontuka. OCHOBBI
CHEIHMAbHON TeOpUH OTHOCUTEIbHOCTH

®otonbl. opmyna [lnanka. DHeprus u
UMITYJTBC (POTOHA

OtkpsiTHE U HccnenoBanue Gorodddexra.
Omnpitet A. I'. CToneroBa

3akonsl Ppororddexra. YpaBHeHHE
OnHireitna 11 porosaddexra. «Kpacnas
rpanuna» Gorodddexra

Hasnenue ceera. OnbiTh [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA

TexHuueckue yCTporuCTBa U IPAKTUYECKOE
npuMeHeHne: GoTo3JIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]

Pemenue 3anau no teme «11€MEHTBI
KBaHTOBOW OITHUKKN

Mopens atoma TomcoHa. OnBITE
Peszepdopaa mo paccesHUIO 0-4aCTHIL.
[TnanerapHas Mmoaenb aToma

IToctynatel bopa

Nznydenwne u noromnenrne GOTOHOB MPH
Mepexo/ie aToMa C OJJTHOTO YPOBHS SHEPTHH
Ha Jpyroi. Buasl ciekTpos

KoauuecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

1

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE
pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d04a6

Bubnnoteka LLOK
https://m.edsoo.ru/7d2630bd

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa



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
https://m.edsoo.ru/7d2630bd
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Ne i/

49

50

51

52

53

54

Tema ypoka

BosHOBEIE cBOlicTBa yacTull. BOHEI e
bpoiins. KopnyckynsspHO-BOIHOBOMN
nyanusM. CIIOHTaHHOE U BBIHYKJECHHOE
U3IIy4CHHUE

OTKpBITHE pATMOAKTUBHOCTHU. OMBITHI
Pesepdopna mo onpenenenuto cocraBa
PaZOaKTUBHOTO H3ITyYCHHUS

CaoiicTBa anbda-, 6era-, ramma-
u3JIydeHus. BiusHue paanoakTHBHOCTH Ha
JKHBBIC OPTaHHU3MbI

OTkpbITHE IPOTOHA U HEWTpPOHA. M30TOMBI.
Annda-pacniag. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3IIy4eHUe

OHeprus cBA3U HyKIOHOB B siape. S nepHble
peaxuuu. Snepusiit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHAE ACTIEKThI
AIEPHOMN SHEPrETUKH

OnemeHTapHble yacTULbl. OTKpBITHE
no3uTpoHa. MeToab! HaOMIOICHUS U
PErucTpanyy dJI€MEHTApHBIX YaCTHL.
Kpyrusiii ctonn «@yH1aMEeHTaIbHbBIE
B3auMoiecTBuUsA. EAMHCTBO usznueckoit
KapTUHBI MUPA»

KoauuecTBO 4acoB

KonTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

Bubnnorteka LOK
https://m.edsoo.ru/25e0b7f5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

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

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne i/

55

56

57

58

59

60

Tema ypoka

OTanbl pa3BUTHSI ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HaueHHE acTpOHOMUH. Bup 3BE€3aHOTO
Heba. Co3Be3ausi, spKue 3BE3/IbI, IIIAHETHI,
X BUauMoc ABrmkeHue. CollHeUHas
cucreMa

Counure. ConneuHas akTUBHOCTD.
Wcrounuk sneprum ConHua u 3BE31

3BE3/bI, UX OCHOBHBIE XapPAKTCPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BHyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPECTABICHUS O
IIPOUCXOXKAEHNH U 3BoItonmu CostHIa U
3BE3]

Muteunsiii [Iyte — Hama ["anakTuka.
[Tonoxenne n neuxenue CosHua B
lNanmakruke. I'anaktuku. YEpHbIE ABIPHI B
siipax rajlakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
bousbiioro B3psiBa. PenukroBoe
u3nydyeHue. MerarajgakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUH

KoauuecTBO 4acoB

Konrtposbnbie IIpakTnueckmne

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

Bubnnoteka LOK
https://m.edsoo.ru/443b6b7f

Bubnnoteka LOK
https://m.edsoo.ru/e0dbf83e

Bubnnorteka LOK
https://m.edsoo.ru/ac3a012f

Bubnnorteka LOK
https://m.edsoo.ru/d5efc8b2

Bubnnoteka LLOK
https://m.edsoo.ru/7ce6d5f2

Bubnnorteka LLOK
https://m.edsoo.ru/19c6a6fb


https://m.edsoo.ru/443b6b7f

Ne i/

61

62

63

64

65

66

67

68

Tema ypoka

KonrtponbHas pabota «DneMeHThI
ACTPOHOMMH U aCTPOPUZUKI

O6o0matomuii ypok. Pons ¢husuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMATbHON 1
3THUYECKOH cdepax AeITeTbHOCTH YeTOBeKa

O6o6maromuii ypok. Pois 1 Mecto
(bU3KMKN U ACTPOHOMUHU B COBPEMEHHOM
Hay4YyHOU KapTHUHE MHUpa

O6o6marmuii ypok. Pons ¢puznyeckoit
TEOpHH B (POPMUPOBAHHUYU TIPEACTABICHUN O
¢duznyeckoil kKapTuHe MUpa

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O MPUPOJIE

PesepBHbIi ypok. MarauTHoe 1ose.
ONEeKTpOMarHuTHasl MHAYKIHS

Pe3epBHblii ypok. Ontrka. OCHOBBI
CIEIMAIBHOM TEOPUU OTHOCUTEIIBHOCTH
Pesepnsrit ypok. KBantoBas ¢usmka.
DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

68

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE U (ppoBBIE
o0pa3oBaTe/ibHbIE

pecypcnl
Bubnnoteka LLOK
https://m.edsoo.ru/903f499c¢

Bubnnoteka LLOK
https://m.edsoo.ru/63a62333

Bubnanoteka LLOK
https://m.edsoo.ru/3f183ba0

Bubanorteka LOK
https://m.edsoo.ru/69a5e7ae

Bubnanoteka LOK
https://m.edsoo.ru/1d31d965
Bubnanoteka LLOK
https://m.edsoo.ru/7bfa1208

Bubnanoteka LLOK
https://m.edsoo.ru/00cc102b

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



https://m.edsoo.ru/ff0d1784

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxoBues b.b., Cotrckuit H.H. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe o6mectBo «M31aTenscTBO
«IIpocBenienue»

» dusuka, 11 xirace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdenToeBoii H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

» ®uzuka. 10 knacc. Metoanueckoe nocodue k yueOuuky Msikumiesa I
A./aranuna A. B., koprioparus "Poccuiickuii yueOnuk" «3natenscTBo
«JIpodha»»

» ®uzuka. 11 kmacc. Meroandeckoe mocobue Kk yueOnnky Msikuriesa I
S./Maranmuna A. B., koprioparus "Poccuiickuii yaeOHuK" «31aTenbcTBO
«JIpoda»»

» ®Gusuka: 10-ii kiace: Pa3HoypoBHEBBIE CAMOCTOATEIBHBIE M KOHTPOJIbHBIC
pabotel/Kupuk JI. A., «3narensctBo «inekca»»

» Gusuka: 11-if knacc: Pa3HoypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
pabotel/Kupuk JI. A., «3narenbctBo «Miekca»»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmuoreka IIOK https://m.edsoo.ru



https://m.edsoo.ru/

