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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 YpOBHS Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE TMOJIOKEHWH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOW MporpaMmsbl, mpencraBieHHbIX B PI'OC
COQO, a Taxke c¢ yuérom deaepanbHOll pabodeil MporpaMMbl BOCIIHTAHHS |
KOHIICTIIIUUA TIpernojiaBanusi ydeObHoro mpeamera «Pusnka» B o0Opa3oBaTeIbHBIX
OpraHu3auaX Poccutickon denepanuu, pean3yommx OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

ConmepxaHue mporpamMmbl IO (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB rpu 00yueHun
ux ¢u3rke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO MOAX0/A.
[Iporpamma no ¢usnke coorBercTByeT TpedoBanusiM GI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyYEHHMs], a TAaKKe
YUUTBHIBAET HEOOXOAWMOCTbh pealu3alMil MEXIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMH YUE€OHBIMH MpeaMeTaMu. B Heil onpenenstoTcs OCHOBHBIE
e u3ydeHus (U3MKHU Ha YPOBHE CpPEeHEro oO1ero oopa3zoBaHus, IaHUPyEMbIe
pe3ynbTaTbl  OCBOEHUS Kypca (UM3UKU: JIMYHOCTHBIE, METaIlpEeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pu3HKe BKIIOYAECT:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

dusznka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. [IKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHUM, H3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbu3mdyeckorr reorpadueld W acTpoHomHed. Mcmonap3oBaHME HW aKTHBHOE
OpUMEHEeHUe (U3NYECKUX 3HAHMM  OmpenenseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUsS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3HKM BHOCUT OCHOBHOM BKJIa/l B POPMHUPOBAHUE ECTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydarommxcsi, B (OpMHpPOBaHHE YMEHUN NPUMEHATHh HAYYHBI METOA
MO3HAHUS MPU BHITIOJHEHUU UMHU YUE€OHBIX UCCIICTOBAHMM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpEHEro 00111ero 00pa3oBaHUs MOJIOKEH
pSA UIEeH, KOTOPbIE MOKHO paccMaTpyUBaTh Kak MPUHLHUIIBI €T0 OCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HUKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3UKHU.



Hoesn cenepanuzayuu. B cooTBeTCTBMU C HEMl Marepuan Kypca (GU3HKH
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEILECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi mOpeanoiaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMANIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GuU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTHYECKUMU TTpoOIeMamMu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku npeamnonaraet 3HakoMCTBO
C IMUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHUYECKUX TMPWIOKEHUN H3yICHHBIX
TEOPUU U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke O0OCY>KIeHUs
po0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (M3UKH HAa YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBISIOTCS (u3MUeckue Teopuu (hopMHUpOBaHUE TMPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOPUHU, POIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IMPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOPUI, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpex]ie
BCEro 3a CUET OpraHu3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYarolIuXCsl.
Jl1st 6a30BOr0 ypoBHA Kypca PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpamMme
no ¢u3zuke OOBEAMHEHBI B OOLIUI CIUCOK YYEHMUYECKHUX MPAKTUYECKUX pPadoT.
Brifiennienne B yka3aHHOM TMepeyHE JIa0OpaTOPHBIX paldOT, MPOBOIUMBIX IS
KOHTPOJISL U OIIEHKH, OCYIIECTBIISICTCSl YYaCTHUKAMHU 00pa30oBaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAHWPOBaHUS M OCHalleHusl kabuHera ¢uszuku. [Ipu
3TOM O0O€CIEeUnBaeTCsl OBJAJACHUE OOYYalOIIMMUCS YMEHUSMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3UUYECKUX BEIUYMH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbiioe BHUMaHKE yIeNsieTCsl peleHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCS 337]a4M C SIBHO 3a/IaHHOM
(Gu3nUecKo MOJENbIO, MO3BOJISIONIME NPUMEHSATh W3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3nenoB. J[Js KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBJIEHUM M MPOIECCOB B OKPYKAIOIIEH
XKU3HH, TpeOyromme BbIOOpa (U3MUECKOW MOAENH AJid CUTYyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOro mpoiecca 0a30Bblil YpOoBeHb Kypca (PU3MKU Ha ypOBHE
CpeaHero oouero oOpa3oBaHUs JIOJDKEH H3ydaTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTra (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIa. B kabuHeTe Qu3nku AOKHO OBITH HEOOXOAUMOE
nabopatopHOoe 00OpyAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MporpamMme Mo
¢u3rKe yUeHUYECKUX MPaKTUUECKUX padOT U JeMOHCTPALlMOHHOE 000pyAOBaHHUE.

JleMOHCTpalMoHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHM C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEUNCIECHHBIX B MporpaMMe Mo (U3MKE KIYEBbIX JAEMOHCTpAaUUd s
UCCJIEIOBAaHMUSl  W3Y4YaeMbIX  SBJIEHMH M  MPOLECCOB, HMIUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe 00OOpyAOBaHHE [UIsI YYEHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOecrneuuBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomuxcsa. TemMaTH4ecKue KOMIUIEKTBI
71a00paTOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOECHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHM LIEJIAMH U3y4eHUs] PU3UKHU B 00IEM 00pa30BaHUU SABIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJIEHHS OOYy4YaloIIHUXCAd K HAy4YHOMY
U3YYEHUIO TNPUPOJBI, PA3BUTHE HMX HHTEIUIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUSA U (OPMUPOBAHUE
MCCJIEI0BATEIBLCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysIbTaTa U3yUEHUsI OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMmupoBaHME YMEHUH OOBSICHATH SIBJICHHUS C HCIIOJIb30BAHUEM
bu3NYecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmMupoBaHue NpPeACTAaBIECHUN O pOJNMU (PUIMKHU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIEeIyIoMMX 3a7a4d B

npoliecce u3yueHus: Kypca GU3MKU Ha YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHus:

e MpUOOpETEHNE CUCTEMbI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3I€MEHTHI acTPO(DU3UKY;

e (dopMupoBaHME YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHUS UL
OObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U JUIsl TNPUHATHUS
MPaKTUYECKUX PELICHU B MOBCETHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOUN
bu3nUeckol MOJENbI0, 3a/ad, MOAPa3yMEBAIONIUX CAMOCTOSTEIHHOE
co3faHue PU3NYeCcKord MOJIEIH, aIeKBATHON YCIIOBUSAM 3a/1a4H;

e TMOHMMaHUE (U3UUYECKUX OCHOB U MPHUHIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO
cpeay,

e OBJIAJICHHE METOJIAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
(buU3NYEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTpeIeSICHUs JOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

e CO3JaHUE YCJIOBUHU JJIsl Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha w3ydenne ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4yaca B HEJENI0), B
11 knacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKe MepeyeHb JTa0OpaTOpPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poOBeNCHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYETOM HHIWBHUIYATbHBIX
O0COOCHHOCTEH 00yJarOIUXC.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Posib 3kcriepruMeHnTa v TEOPUHU B POLECCE TO3HAHUS TPUPOIBL. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (HU3NYECKUX SBICHWNA W TpolieccoB. HaydHbie THUIIOTE3HI.
®duznyeckre 3aKOHbBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpenHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) WU
YCKOpPEHUE MaTepUalbHOW TOYKH, UX MPOEKIIMM HA OCH CHUCTEMbl KOOpJUHAT.
CnoxeHue nepeMelIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOIMHENHHOE JBIKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH U MEepeMEIICHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuponuneitHoe nBuxeHue. [[BrkeHrne MaTepraibHOM TOUKHU M0 OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAS CKOPOCTb.
[lepuon u wactota obparmieHus. LleHTpocTpeMUTENPHOE YCKOPEHHE.

TexHUUeCcKre YCTpPOMCTBA U TMPAKTUUECKOE MPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIEMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cuCTEMBbI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUI C MCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Teq B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne ABWKEHHST Tea, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU3OHTAIIBHO.



W3mepenne yckopeHus: CBOOOHOTO TaICHHUSI.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHONIEHHUS MEXAY NyTSAIMH, MPONUJCHHBIMU TEJIOM 32
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuia. [puniun cynepno3unuu cui. Bropoii 3akon HeroToHa mist
MaTepuaibHOW TOUKU. Tpernid 3akoH Hpr0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKobkxkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokosi. KoadduimeHt tpeHus.
Cuiia cOnpOTUBIIEHUS MPU JIBUXKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CuJbl OTHOCUTEIBHO OcCH BpaumeHus. llnedo cunbl. YcinoBug
paBHOBECH: TBEPAOIO Tea.

TexHn4eckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CiioxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenusn 6 MexanHuke

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
Nmnynbc cUiibl M1 U3MEHEHUE HMIYJbca Teja. 3aKOH COXPAHEHHUS MMITyJIbCa.
PeakTuBHOE IBUKCHHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUM.

[ToreHmuanbHas SHEprusl. [ToTeHmuanbHas SHEprus YIIpYTo
nedopMUpOBaHHOM NIPY>XUHBI. [loTeHIMaNbHAS YHEPTHS Tella BOJIU3H MIOBEPXHOCTH
3emutu.

[loTeHmuanbHble W HEMOTCHIIMAIbHBIE  CHJIBL CBsi3b  paboOTHI
HETIOTEHIIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS] MEXaHUYECKOM IHEPTHUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON SHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moseky/sipuast Gu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. Juddysusa. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBA. MOJEIM CTPOCHUS Ta30B, >XUJIKOCTEH U
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosekyll. KonnuectBo BemectBa. [Tocrosinaas ABoraapo.

TermtoBoe paBHOBecue. Temneparypa u €€ usmepenue. [llkana temnepatyp
Lenbcus.



Mopens  wmpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpPEIHEN KWHETUYECKON SHEpPruy TEIUIOBOrO JBMXKEHUs dacTtul rasza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH JlanbroHa. M3omponeccsl B UACANBHOM ra3e ¢ IMOCTOSHHBIM KOJIUYECTBOM
BeliecTBa. ['paduueckoe mpelncTaBieHUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mopenb, HILTIOCTPUPYIOIIAs IPUPOLY AABIEHUS I'a3a HA CTEHKH COCYAa.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMH.

HccenenoBanne 3aBUCMMOCTH MEXAY ITApAMETPAMU COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CUCTEMBI U c1oco0bI €€ n3meHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
DHEPIUs  OJAHOATOMHOIO  HWJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJAMHAMHKHU.
[IpuMeHeHue TepBOro 3akOHAa TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIWH.
[IpeoOpazoBanusi 3HEpPruv B TEIJIOBBIX MamuHax. KosdduuueHnt mnose3noro
nevictBust TerioBod MamuHbl. [lukn KapHo u ero kosdduuueHT mosie3HOro
JENUCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITHOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM MOJ JACHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHne BHyTpEeHHEN SHEPIUu (TeMIIepaTypbl) Tela IpH TeIionepeiaye.

OnbIT M0 a1nabaTHOMY PACUIUPEHHIO BO3/1yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3Ayxa. HacelllleHHBIH map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctaiioB. Kuakue kpuctaisl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHME TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYUYECHHS] COBPEMEHHBIX MaTEpHAIIOB, B
TOM YHCJIE HAaHOMAaTePHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmroienre HarpeBaHus U IUIABJICHUS! KPUCTAIUTMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JjaekTpoauHaMHUKAa
Tema 1. dnekmpocmamuka
DrekTpu3alus Teil. DIEKTpUIECKUi 3aps. [[Ba Buaa 3JeKTpUYECKUX 3apsI0B.
[IpoBOHUKM,  JUDJICKTPUKK W TOJYNPOBOJHUKW. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3eKTpUYeCcKuil 3apsia.
OnexkTpuueckoe mnoJsie. Hanpsk€HHOCTh  2yeKTpudeckoro moJs. [lpuniun



CYHEpPHO3ULIUUA DNEKTPUUYECKUX Tosiel. JIMHUM HANpsHKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro nojs. [lorenuuan. Pa3HocTs NOTEHIIMAIOB.
[IpOBOHUKM W AMAJNIEKTPUKA B JJIEKTPOCTATHYECKOM Toje. [(udnmekTpuueckas
MPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIeKTpOEMKOCTh IOCKOTO0 KOHJAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpOBOJTHUKH B 3IAEKTPOCTATUUECKOM IOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBUSL CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUUECKOE COIMPOTUBIICHUE. YIEIBHOE CONPOTHUBJICHUE BEUIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGota onektpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTH
AIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 151 OJIHOM (3aMKHYTOM) 35iekTpuueckoi tenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAasT  MNPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTUBIICHUSI METAJUIOB OT TeMmnepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOAUMOCTD
noTynpoBogHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNeKTpoauTHYECKas: AUCCOIUALUS. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, OJIEKTPOHArpeBaTElIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOHUKOBBIN AMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IIJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue SIEeKTPOABWKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mepenune 3JeKTpOABHKYIIEH CHIIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHMUSL.

HabGmronenue snekrposnusa.

MesxknpeaMeTHblie CBSI3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHsd B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIM (HakT, TUTOTEe3a, (U3MYecKas BEIMYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosna, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJIO)KEHUE BEKTOPOB.

buonocusa: mexaHnnueckoe IBHXKEHHE B >KMBOUM mpupoze, auddysus, ocmoc,
TEII000MEH KMBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/Iau, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASI MACCAa, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEN U Ta30B,



DJIIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTUYECKAs  JIHUCCOLMALMSA,
raJibBaHHKa.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHHMS B TEXHUKE, MOJIUWITHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOOPHL,
3JIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TaIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHL. B3anmoaeicTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
nosne. Bekrop MarauTHOM MHAYKUUU. [[puHIMN Cyneprno3uu MarHuTHBIX IOJIEH.
JluHun marHuTHOW WHAYKUMM. KapThHAa JIWMHUKA MarHUTHOM WHAYKIUAHA TOJIS
MOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JIUMHUN HWHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TokOM. OnbIT Jpcrena. BzanmoneiicTBre npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MOoyJib U HanpaBlieHUE. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenua.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMH. [IOTOK BEKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILAs CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMW
nHaykuuu dapanes.

BuxpeBoe anexktpuueckoe TMoje. DIEKTPOABMXKYINAS CHJIA WHAYKUAH B
MIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIHH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, JJIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pa3pnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KO1eOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUU.
[IpyXMHHBIM MasATHUK. MaTremMaTH4eCKU MasATHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiienrie HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHYEeCKUMHU U
AIEKTPOMarHuTHEIMU  KonieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHUH B UJEaTLHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIC SJIEKTPOMArHUTHBIE KOJIeOaHMsI.

[lepemennsbiii TOK. CHHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOr0 TOKa. AMIUIUTYJHOE W JACHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTrUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIUHUH JIEKTPOIEepe/1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmonenue pe3oHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JIEKTpOIEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Irpy3a.

HccnenoBanne nepeMeHHOTO TOKA B LEMU U3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHA BoJIHBL [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
HUuTtepdpepeHius u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanusa BektopoB E, B, V B anexktpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpeIoMIICHUE, MOIsSpu3anus, Tudpaxus,
uHTepdepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHHIX BOJIH. [IpuMeHEeHHEe 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune orpaxxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrofnenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KOJeOaHUI.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, TPEJIOMIICHHE,
noJyispu3anys, rudpaxius, THTEpPepeHIrs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueyHblli ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. IlocTtpoenue n3oOpaxeHuil B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

Cobwuparomue u paccenBaromye TuH3b1. ToHkas muH3a. DoKycHOe paccTosiHHE
U ONTHYECKas cuia TOHKOW JuH3bl. [locTpoenne n3oOpaxeHuil B cOOMparOmuX U
paccenBaromX JuH3ax. Dopmysa TOHKOW JIUH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuoHHas pemérka. YCIoBUE HaOIIOECHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTPOMCTBA M TPAKTHUECKOE MPUMEHEHHUE: OYKH, JyIa,
dboToanmnapaT, NPOCKUMOHHBIA ammapaT, MHUKPOCKON, TEIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpsiMONMHEWHOE pacHpOCTpaHEHUE, OTPAXKEHUE M MPEIIOMIICHUE CBETA.
OnTruueckue mpudopHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moenb CBETOBOAA.

HccnenoBanne CBOMCTB U300paKEHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJEeCKomna.

HaGmronenne natepdepeHinm crera.

HaGmronenue nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHue cuekTpa ¢ MOMOUILIO MPU3MBI.

[Tony4yenue cexTpa ¢ MOMOINIbIO AUGPAKIIUOHHON PEIIETKH.

HabGnronenue noisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.



HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

' paHUIIBI IPUMEHUMOCTH KJIACCHYECKOM MeXaHUKU. [locTynaTel ciennanbHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.

OHeprusi U UMITYJIbC PEIITUBUCTCKOM YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKONW YaCTHUIIBI. DHEPTHs
IIOKOSI.

Pasnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsizu s3Hepru GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

Otkpritre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DunmTeitHa s dpoToddpdekra. «KpacHas rpanuiar
dboTorddexra.

JaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckne yCTpONCTBA W MPAKTHUYECKOE NPUMEHEHHE: (OTOIIECMEHT,
dboTomaTYMK, CoTHEYHasi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodPdeKTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHHiO 0 -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBreie cBoiicTBa yactull. Bosubl ge bpoitnst. KopnyckyisipHO-BOJITHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopaa.

OnpenenexHue JIMHBI BOJIHBI J1a3epa.

HabGmnronenue nMuHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmroienue TuHe4aToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTpOeHMs sapa. OTKphITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a o onpeneiaeHnto coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinyudeHus.  BiusHue
PaJMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas mojnens siapa [elizenOepra—
HBanenko. 3apsag sapa. Maccosoe unciio sjapa. M30Tormsl.

Anba-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacman. [amma-
U3ITydeHHe. 3aKOH paIMOaKTUBHOTO pacaja.

OHeprus CBA3M HyKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl siapa.

SAnepHsbie peakuuu. [lenenue u cuHTeE3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJIOTUYECKUE ACTIEKTHI IEPHOU SHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTozb! HaOMIOAEHUS M PETUCTPAIMH 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaabHbIe B3aUMOJEHCTBUA. EAMHCTBO pu3nyuecKkoi KapTUHBI MUPA.

TexHuueckue yCcTpoOMCTBa U IIPAKTUYECKOE NPUMEHEHHUE: JO3UMETpP, KaMepa
Buinbcona, siiepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOLINX YaCTHUL.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomul

HccnenoBanue TpeKoB YacTUIl (10 TOTOBBIM GoTorpadusim).

Pa3znes 8. DinemMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otamnbl pa3BUTH acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JbI, IMJIAHETHI, UX BHUAUMOE
JIBHKCHUE.

CoytHeYyHas cucTema.

Conuue. ConHeuyHas akTUBHOCThb. McTounuk sHeprun CoyiHIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapPAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE37bI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOM MOCJEA0BATEIbHOCTU. BHyTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUH U 3Bomtonuu ColHIa u
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxtuke. Tunel ranakTuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usA CEeBEpHOro NOyIIapus U IpKUE 3BE31bI.

Hab6monenus B Teneckon JlyHsl, minanet, Mueuynoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cpepax esTeTbHOCTH YEI0BEKa, POJib U MECTO (DU3HUKHU U
aCTPOHOMHH B COBPEMEHHOW HayYHOH KapTHHE MUPA, poJib (U3HUUECKON TEOpUU B
(dbopMHpOBaHUYU MPEACTABICHUN O (HU3UUECKON KapTUHE MUpPa, MECTO (PU3UUECKOM
KapTUHBl MHpPa B OOIIEM psay COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEICTaBJIICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypcamMu MaTE€MaTHKH,
Oounonoruu, XumMuu, reorpaduy U TEXHOJIOTHH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAyYHOIO
MO3HAHUA: SIBJICHWE, HAy4YHbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIOJEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHI M MX IPOEKLUMH HA OCU KOOPAMHAT, CJIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKH TOJ00US TPEYyTroJIbHUKOB,
OTIpEeJICJICHHE TIOIIAIU TUIOCKUX (pUryp u oobéma Ted.

buonocusa: »>nekTpuueckue SBIEHHS B JKUBOW MPUPOJE, KoJieOaTeNbHbIE
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOJE, NECUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00Pa30BaAHUS KPUCTAIITUYECKONU PEIIETKY, CTIEKTPAIbHbBIN aHATU3.



l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKUd MATrHUTHBIX Y/,
dboTochEMKa 3eMHOM IMTOBEPXHOCTH, MTPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIECHEPATOP TNEPEMEHHOTO TOKa,
DJIEKTPOABUIaTENIb, WHAYKIMOHHAS II€Yb, pafap, PaaUONPUEMHUK, TEJIEBU30D,
anteHHa, teiedoH, CBU-mneub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJiHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «@Du3nuka» Ha YPOBHE CpPEIHEro 0O0IIero
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIINX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE peaau3allii OCHOBHBIX HaIlpaBIICHUIA
BOCMUTATENIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YUYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TPaXJAHCKOIrO
OOIIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpraHU3aIiy;

YMEHHE B3aMMOJIEMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCUHCKOMN TPAXKTAHCKON NICHTUIHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIE B
JEATEIbHOCTH YUYEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUYasl ICTETUKY HAYYHOT'O TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe;

5) Tpy10BOT0 BOCIIUTAHUSI:



WHTEPEC K pa3InyHbIM cdepaMm MNpodeCcCHOHATBHON ICATEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYPhI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTHYECKUX MPoOIIieM;

IUIAHUPOBAHUE U OCYILIECTBIECHUE JEUCTBUU B OKPYKAKOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacliMpeHue OmbITa JEATEIBHOCTH 3KOJOTMYECKONM HampaBJIEHHOCTH Ha
OCHOBE UMEIOIIHNXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3HUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IMpOIECcCce
U3y4YeHUS (PUBUKHU OCYIIECTBIISITH IPOCKTHYIO U UCCIEA0BATEIbCKYIO IEITEIbHOCTh
WHJVMBUAYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
ba3oBble JJoruyeckue JaeicTBHUA:
CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LENN ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHIKCHMS,
BBISIBJISITh ~ 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B  PACCMATPUBAECMBIX
(bU3HYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEKOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESTEIIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBAThH KPEATUBHOE MBINLICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbIe uccienoBare/ibCKue el CTBUS.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIIOUYEBBIMU IOHSITHSIMH M METOJaMU
(bu3UYECKON HAYKH;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NEATeIbHOCTH
B 0o0Osiact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aaad (U3MUECKOTO COJEPKaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIAQJIETh BHUAAMU JIEATEIHHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPTIPETALUNA, TPEOOPa30OBAaHUI0O M TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YICOHBIX MMPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBJISITh  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpPOBAaTh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JIS J0Ka3aTeIbCTBA CBOMX
YTBEP)KIICHUM, 33]1aBaTh MapaMeTPhl U KPUTECPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATETHPHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCUTh 3HaHWsA 1O (HU3UKe B MPAKTUYECKYIO 00JacTh
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTCH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MIPOOJIEMBI U 33/1a4H, JIOMYyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJICTh HAaBBIKAMU TIOJyYCeHHUS WH(OpMaIuu (U3HYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH MOWCK, aHaJH3,
CUCTEMATH3AIMI0 W HMHTEPIPETAUI0O MHGOPMAIMN PAa3TUYHBIX BHIOB W (hopm
MIPE/ICTABIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh  CpEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEUICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a51a4 ¢ COOTI0ICHNEM TPeOOBaHMI )PTOHOMUKH, TEXHUKN 0€301MaCHOCTH, TUTHECHBI,
pecypcocOepekeHurs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUHOOPMAIIMOHHOU
0C301aCHOCTH;

CO3/1aBaTh TEKCThI (M3MUYECKOTO COACPX aHWS B PAa3IMUHBIX (dopMaTax C
y4€éTOM Ha3HAYCHUS WH(DOPMAIIUU | TIEICBOM ayIUTOPHUH, BRIOUpasi ONTUMATILHYIO
dbopMy TIpeICTaBICHUS ¥ BU3yaTH3aIUH.

KoMMmyHuKaTHBHbBIE YHUBepPCcaJbHbIe YueOHbIe 1elicTBUSA:
OCYIIECTBIIAThH OOIICHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEILHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMST4ath
KOH(JIMKTHI;



Pa3sBEPHYTO U JIOTUYHO HU3JIATaTh CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WMHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4ETOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT'0 YJICHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAVHUPOBATh JEUCTBUA II0 €€ IOCTHKEHMIO: COCTaBJIATH ILIAH JEUCTBUH,
pacnpenensiath poiaud ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaX/I0r0 YYaCTHUKA KOMaH/bl B 001NN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO03ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE [OBEIECHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBEpPCAJbHbIE yUeOHbI€e el CTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIICCTBJISATH TO3HABATCIBHYIO JICSITCIHPHOCTh B 00JIACTH
GU3UKH W acCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh H (OPMYJIUPOBATH
COOCTBCHHEIC 3a]]aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJ1a4, IJIaH BBIMOJHCHHS MPAKTHYECKON PabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbD 3a PEIICHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TIPOSIBIICHUIO JSPYIAUIMU B 00JacTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJIeTh ~ HaBBIKAMU  TIO3HABATEIBHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUII;

WCIIOJIb30BaTh NMPUEMBI peIeKCUM IS OIIEHKH CHUTYyallid, BRIOOpA BEPHOTO
peleHus;



yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO MNPHHUMATH PEIICHUS IO UX
CHIKEHHUIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYIMX [pH aHaju3e pe3yJbTaToB
NeSITeIbHOCTH;

NPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHThl JPYTHX TpU aHalu3e pPe3yJIbTaToB
NeSITeNIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B nporiecce qocTrKeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI TI0
bu3uke A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy OOydarouiuxcs
COBEpIIIEHCTBYETCS HMOLIMOHAJIbHBIH WHTEIJICKT, Ipenoiararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHH€, BUICTh HAlpaBICHUS PAa3BUTHUA COOCTBEHHOW IMOLMOHAIBLHON Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAaHMS, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTb aJamnTUPOBaThC K
IMOLIMOHATLHBIM U3MEHEHHUSIM U TIPOSIBIISATH TUOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh SMOIIMOHATIEHOE COCTOSHUE
JIPYTHX, YYUTBIBATh €r0 TpPH OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAIbHBIX HaBBIKOB, BKIFOYAIOIINX CIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(INKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K koniry o6yuenus B 10 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCICH:
MaTepHalibHasl TOUKa, MHEpIUalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEIO,
WJICATIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsijl MPU pelieHnn (PU3nYecKux 3ajad;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHUE,
CBOOOIHOE TAZICHUE TeJ, JBMKCHUE MO OKPYKHOCTU, HHEPIIUS, B3aHUMOJICHCTBHE
ten, nud@ys3usi, OPOYHOBCKOE JIBUXKEHHUE, CTPOEHHUE KUAKOCTEH U TBEPIBIX Te,
U3MEHEHHE O0BhEMA TeNl MpU HarpeBaHUU (OXJIAXKIEHUM), TEILUIOBOE PAaBHOBECHE,
WCIIapeHUe, KOHJEHCAIMs, IJIaBJIICHUE, KPUCTAIIU3Alus, KUIICHHE, BIAXXHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSA3b MEXIY NapaMeTpaMu COCTOSIHUS ra3a B M30IMPOLEeccaX, JIEKTPHU3aLus Ted,
B3aUMOJICHCTBHE 3apsI0OB;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHUE, HCIOJb3Yysl (U3UYECKHE BEIUYWHBI:
KOOpAWHATa, MyTh, MEpEMEIIEHUuEe, CKOpPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTECHIUAIbHAS HHEPTHs, MEXaHU4eCcKas
paboTa, MexXaHW4YecKass MOINHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
(bu3MUeCKUil CMBICT MCIOJB3YEeMbIX BEJIMYMH, UX OOO3HAUYEHHS] W €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YyUYECHHBIE TEIUIOBbIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Yysl (U3MYECKHE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasl DHEPTUsl XaOTUYECKOT0 JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pPUIMEHT TMOJEe3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU ONHCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIWYWH, WX
00O3HAaYeHUsI W CAWHMIIBI, HaXOAUTh (GOPMYJIbl, CBA3BIBAIOIIME JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYCHHBIC JICKTPUUECKHE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YsI (PM3UYECKHE BEIMYHMHBI: IJICKTPUUECKHUA 3aps/l,
AIIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIs, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
IpU ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3YyEMBIX
BEJIMYMH, UX OO0O3HAYEHUS] W EIWHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIUUYNHAMU;

aHATM3UPOBATh (PUBUUECKHUE TMPOIECCHl U SBICHUS, UCIOJB3Ys (PU3NUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akons HetoTOHA,
3aKOH COXpaHEHUs] MEXaHMYECKOW DHEPruu, 3aKOH COXPaHEHUS HUMITYJIbCa,
MPUHIIUAN CYNEPNO3UIIUA CHWJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIUIOBOIO JIBMXKEHUSI MOJIEKYI C
abCOIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHUS
AIIEKTPUYECKOro 3apsiia, 3akoH Kynona, mpu 3ToM pasauyaTh CIIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIIBI,
00J1aCcTH) MTPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIE MPUHIIUIIBI JEHCTBUSI MAIIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3auvarh YCIOBHS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHON
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath NpodaeMy/3a1ady U TUIOTE3y YueOHOIr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (JOPMYITHPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUsT (DU3NUECKUX BEJIMYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YIbTATHI OJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUUMH B BUJIE
Ta0IHI U TPAPUKOB, AENIaTh BHIBOJBI 10 PE3YyJIbTaTaM MUCCIEI0BAHMUS;

coOroaTh mpaBmia 0e30MacHOro TpyJa MpHU MPOBEACHUHN WCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW W IMPOEKTHOM
JESATENBHOCTH C MCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U J1TAOOPATOPHOIO
000py10BaHUS;

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JJI €€ pEIICHUs, MPOBOJIUTH PacyE€Thl U OIICHUBATH PEaTbHOCTH
MOJIY4YEHHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIE 33/1a4d: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUS;

WCIIOJIB30BaTh P PEIIEHUN YUeOHBIX 33/1a4 COBpEeMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAMA U MPEJICTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJISPHON WH(POPMAIMKA, TOJIYYCHHOW W3 Pa3IUIHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAITHIO;

MIPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, O0BICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

WCIIOJIb30BATh TEOPETUIECCKUE 3HAHUS 1O (PU3UKE B TTOBCETHEBHOM KU3HU TSI
oOecrieueHus: OE30MACHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370pPOBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpYyINIE C BBIIOJHECHUEM PAa3JIMYHBIX COLMAIBHBIX pOJICH,
IUTAHUPOBATh Pa0OTy TPYMIBI, PAIMOHAIBHO pacHpelesiTh O0O0s3aHHOCTH U
IJIAHUPOBAThH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJI€KBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEUICHUE pacCMAaTPpUBAEMOM MTPOOIIEMBI.

K koniry o6yuenus B 11 kiaacce npeMeTHbIE pe3yJibTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHHKU M
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIeTIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3NYECKUX
3a/1ag;

pacro3HaBaTh (Qpu3MUECKue SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKH U KBAaHTOBOW (DM3HKH: DJIEKTPUUYECKAS] TPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHWUTHAasE WHAYKIUSA, JEHUCTBUE MArHUTHOIO TOJA Ha
MPOBOJHUK C TOKOM M JBIKYUIMUCS 3apsij, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPaXEHUe, MPETOMIICHUE,
uHTeppepeHnus, audpakuus W TOJMApU3alusg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekT), cBeToBOE NaBIeHUE, BOSBHUKHOBEHUE
JUHEWUYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W MCKYyCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE,  JJIEKTPUUYECKYID  MPOBOJUMOCTh  PA3JIUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIIEHUS (TIPOIECCHI), HMCTIONB3Yd (U3MYECKUE BEIMYMHBIL:
AIIEKTPUYECKUIN 3apsjl, CUJa TOKa, JIEKTPUYECKOE HAIpPsIKEHUE, IJICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO Mojsi, cwia Awmmnepa, cuwia JlopeHiia, MHIYKTHBHOCTb
KATYILIKW, SHEPrusl JJIEKTPUYECKOr0 M MAarHUTHOrO MOJEH, MEepUoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B Mpolecce
FapMOHUYECKUX OJEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUI
CMBICIT HCIIOJIb3yeMbIX BEIWYMH, WX OOO3HAYCHHWS W CAWHUIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAOIINE TAHHYIO (U3UUYECKYIO BETUUYHUHY C IPYTUMH BEITHUYUHAMY,

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
bu3uYeCcKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPUO.T TIOTypacIiaga, SHEPTHsI CBI3U



ATOMHBIX SiZIep, TPU ONMUCAHWUU TPABUILHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W €JIMHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MUECKYIO BEJIMYUHY C JPYTMMHU BEJIUYHMHAMU,
BBIYUCIIATh 3HaUCHUE (PU3NUECKOUN BEITMUUHBI,

aHAJIM3UPOBATh (PU3UYECKHE TMPOLECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapalIeIbHOTO
COCOUHEHUSI IPOBOJHUKOB, 3aKOH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITeHHa mns pororddekra,
3aKOH COXPAHEHMSI 3HEPruH, 3aKOH COXPAHECHHSI MMIIYJIbCA, 3aKOH COXPaHEHHS
IIEKTPUUYECKOTr0 3apsAJia, 3aKOH COXPAHEHMsI MAacCOBOI'O 4YMCIA, MOcTysatel bopa,
3aKOH PaJIMOAKTUBHOTO PAcIajia, Py 3TOM pa3iudyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHS (TpaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

OIPENENSTh HAlIPABJICHUE BEKTOPA MHAYKIMU MAaTHUTHOTO IMOJISI IPOBOJHUKA
C TOKOM, cujibl Amnepa u cuibl Jlopeniia;

CTPOUTh U OIHUCHIBATh H300paKEHHE, CO3[]aBa€MOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHl 10 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: IpPH 3TOM
dbopmMyIIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3y YUeOHOIO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYI0BaHUs, MPOBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUYECKUX BEJIMYUH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIeIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHU: MPU 3TOM KOHCTPYHPOBATHh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
NOJIYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadUKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEA0BAHNUS;

coOt01aTh MpaBuia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
NESATENBHOCTH C MCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPONUCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiath pacy€THBIC 3a7add C SBHO 3aJaHHOW (PU3MUECKOW MOJIEINbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoaUMbIE NIl €€ PEeIleHUs, MPOBOAUTh PacdyE€Tbl M OLIEHUBATh PEaJTbHOCTb
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,



pelIaTh KaYeCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HETPOTUBOPEUHUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM HAa H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(duznyeckue sBICHUS;

UCIIOJIb30BaTh ITPH PEILICHUN YUEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TE€XHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHUSA, MHTEPIPETALMH U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHONM HH(POPMALMH, MOJYYEHHOW U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3ivyaTh yCJIOBUS UX OE30MACHOIO KCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIOJI30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM MKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpamieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
IIOBEJCHUS B OKPYIKAIOILEH CpEAE;

paboTath B TIpyIIe C BBIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYyNIbl, PAlUMOHAIBHO pacHpenensiTh OOsI3aHHOCTU U
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosanuyectBo 4yacos
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/m Konrpoabnbsie IIpakTuyeckue
NPOrpaMMbl Bcero
padoTbl padoThl
Pa3nen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOTO TTO3HAHUS 2
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
21 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1
Teopuu
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

da3oBrIe Iepexoabl

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/bHbIE

pecypchl

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

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

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

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

bu6mmorexa [{OK
https://m.edsoo.ru/7f41bf72

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

bu6mmoreka [IOK
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

Htoro no pazaeny

Paznen 4. JIEKTPOIUHAMUKA
41 DneKTpocTaTHUKa

42 ITocTostHHBIN 2neKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeax

Hroro no paszaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

24

10

12

22

68

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

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



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

11 KITACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJMHAMUKA

11 MaruuTHoE 1oJjie. DIEKTPOMarHUTHAS
' WHIY KM

Htoro no pasneny

Pa3nen 2. KOJIEBAHUSA U BOJIHBI

Mexanndeckue 1 QJICKTPOMAarauTHLIC

2.1
KOJIeOaHus
29 MexaHn4decKre U JIEKTPOMAarHUTHBIE
' BOJTHBI
2.3 Onruka

Hroro o pasaeny

Koan4gecTBOo 4acoB

Bcero

11

11

10

24

KoHnTpoJbHbIe
padoThI

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OcHOBBI cIENIMANIBHOM Teopun

OTHOCUTENILHOCTH
Htoro no pazaeny

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 D1eMEeHTHI KBAHTOBOU OIITHKU

4

1

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

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

bub6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [{OK
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

4.2 Crtpoenue aToma 4
4.3 ATOMHOE PO 5
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH 7

Hroro no pazaeny 7

Pasznen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O06o0matoiee MOBTOPEHHE 4
Htoro o pasueny 4
PeszepBHOe Bpemst 3

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bub6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

®u3uka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo/1bI TO3HAHUS
OKPY’KaIOIIEero Mupa

Ponb 1 mecto pusnku B
dbopMHUpPOBaHUH COBPEMEHHOMN
HAyYHOU KapTUHBI MUDA, B
MPAKTHUECKOH JeITeIbHOCTH JII0IeH

MexaHnyeckoe JBUKEHUE.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO
newxeHus. [lepemenienne,
CKOPOCTb, YCKOPEHHE
PaBHOMEpPHOE ITPAMOJIMHEWHOE
JIBUKECHHE

PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE
JBUKEHUE

CBoOoaHoOe majienre. Y CKopeHue
CBOOOJTHOTO Ma/IEHUS
KpuBosmHelHOE nBUXKEHUE.
JIBr>KeHHEe MaTepuaabHON TOYKH 110
OKPYXHOCTHU

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3620

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3ada



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

10

11

12

13

14

15

16

IIpuHIUII OTHOCUTEIBHOCTH
lNanuiesa. MHepuuanbHble CHCTEMBI
orcuera. [lepBbiil 3akoH HproToHA

Macca tena. Cuna. [lpunuun
CyIepIo3unuu cuil. Bropoit 3akox
Herorona nis MaTepuanbHOM TOYKH

Tpetuii 3akon Herotona miis
MaTepHaIbHBIX TOUEK

3akoH BceMUpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCThb

Cuna ynpyroctu. 3akoH 'yka. Bec
Tena

Cuia tpenus. Koaddunment
Tperust. Cuiia COPOTUBIICHHUSI IPU
JBUKEHHUH TeJa B )KUIKOCTU WIIH
rase

[ToctynarenbHOe U BpamaTeIbHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO
Teaa. MoMeHT cuibl. I1nedo cusl.
VYcnoBus paBHOBeCUs TBEPAOTO TEJIA

Nmnynbc MmaTepuaabHON TOYKH,
CUCTEMbI MaTepUATbHBIX TOUEK.
NmMnynbc cuibl. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeaktusHOE JABUXKXCHHUC

PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sneprus

bu6nunoreka [IOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

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

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
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

17

18

19

20

21

22

MaTepHaibHOi ToukH. Teopema 06
W3MCHCHHUN KMHETHUYECKOMH OHCPIrun

[ToTeHumanbHas YHEPrUs.
[lorennmanesHas 3HEPTUS yIPYyro
nehOpMUPOBAHHON MPY>KUHBL.
[TorenumanpHas 3Heprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

ITorennuanbpHLIE U
HENOTEHIHUAIbHbIC CUIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHepruu
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUn

JlaGopatopHas paboTa
«HMccnenoBanue cBs3u pabOThI CHUITBI
C U3BMEHEHUEM MEXaHUYECKON
SHEPTUU TeJla Ha TIpuMepe
PaCTSHKEHHS PE3HHOBOTO KTy Ta)

KonTponbHas pabora o teme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
Teopun. bpoyHOBCKOE ABUKECHUE.

Muddysus

XapakTep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

but6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

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



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

23

24

25

26

27

28

29

30

31

32

Macca monexyin. KonmngectBo
Bemectra. [loctostHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. lllkana remneparyp
Ilenbcus

Uneanvusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpEeIHEN KHHETUYECKON YHEPTUH
JIBU)KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
MEXTy TTapaMeTpaMu COCTOSTHUS
pa3peKeHHOTO raza»

N3omporeccsl B nealbHOM rase u
ux rpaduyueckoe npeacTaBieHUuE

BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOsl e€ u3mMeHenus. Konndectro
TEIUIOTHI U paboTta. BHyTpeHHsIs
JHEPIrusl OJHOATOMHOTO HJEAIILHOTO
rasa

Bune! Teronepenaun

VY nenbHast TEMIOEMKOCTE BEIIECTBA.
KonuuecTBo TemioTsl npu

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

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

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

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

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

33

34

35

36

37

38

39

40

41

42

Terutonepenade. AnuabaTHbIA
nporuecc

I1epBblii 3aKOH TEPMOJIMHAMUKHU U
€ro MpUMEHEHHE K U30IpoLeccam

HeobpaTumocts nporeccos B
npupoae. Bropoii 3akon
TEPMOIUHAMUKHU

[Tpunun nevicreus u KI1/
TETIJIOBOM MaITUHbI

Hukn Kapno u ero KIIJ{

DKoJoru4ecKre npooIeMbl
TEIUIOPHEPTeTUKHI

O06o06mmarmuil ypox
«MonexynspHas pusuka. OCHOBbI
TEPMOTUHAMHKID)

KonTtponsHas pabota o teme
«MonexynsipHas ¢puznuka. OCHOBBI
TEPMOIUHAMMKIDY

[TapooOpa3oBaHre U KOHEHCAIIHS.
Hcnapenue u KureHue

AOCOoIOTHAsI U OTHOCUTEIbHAS
BJIAKHOCTh BO3/lyxa. HachlleHHbIN
nap

TBépnoe teno. Kpucramnmueckue u
aMmopQHbIe TeIa. AHU3OTPOIHUS
CBOWCTB KpHCTaLIOB. JKuakue
Kkpuctauibl. COBpeMEHHbIE
MaTepuaibl

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0c65f0



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

43

44

45

46

47

48

49

50

51

[InaBnenue u KpucTaIU3aLU.
VYenpHas TEII0TA IUIABICHUS.
CyOnmumarust

YpaBHEHHE TEIUIOBOTO OamaHca

Onexrpuszanus Tei. JIEKTPUIECKU
3apsf. [[Ba Buga 3J1€KTpUUECKUX
3apsi0B

[TpoBOHMKY, TUITEKTPUKHU U
NOJIyTIPOBOIHUKU. 3aKOH
COXPaHEHHUs IEKTPUUYECKOTO 3apsiia

B3aunmoneiicTBue 3apsioB. 3aKOH
Kynona. TodeuHbIil 2JIeKTpUYECKUi
3apsiz

Hanpssk€HHOCTB IEKTPUIECKOTO
nostst. [IpuHIM cynepno3unuu
ANIEKTPUYECKUX ToseH. JInnuu
HaNPSIKEHHOCTH

Pabota cuit aeKTpocTaTHIeCcKOro
nois. Ilorenmuan. PasHocTh
MMOTCHITAJIOB

[IpoBOAHMKY U AUAIIEKTPUKHU B
3JIEKTPOCTATHYECKOM TI0JIE.
JusnexTpudeckasi IPOHUIIAEMOCTD

OnekrpoéMkocTs. Konnencatop

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bub6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

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

bubmuorexa [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
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DNEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsHKEHHOr0 KOHJIeHcaTopa

JlaGopatopHas pabota "H3mepenue
INEKTPOEMKOCTH KOHEHcaTopa"

[IpunHIMIT NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
arnmapara, CTpyHWHOro npuHTepa.
DJeKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHUE 3IIEKTPONPUOOPOB

DIIEKTPUYECKHUI TOK, YCIOBHS €T0
cyniectBoBaHus. [TI0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma 1t
y4acTKa Lenu

[TocnenoBarenbHOE, NapasIeIbHOE,
CMEIlIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJaGopaTtopHas
pabota «/3yueHue cMeanHoro
COEJIMHEHUS PE3UCTOPOB»

PaboTa 1 MOIITHOCTH DJIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna

3akoH OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/]C ncrounuka TokKa u
€ro BHYTPEHHETO CONPOTUBIICHUS

DneKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTD

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c72c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

but6mmoreka [{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

60

61

62

63

64

65

66

67

COIIPOTUBJICHUS] METAJIJIOB OT
temriepatypbl. CBEepXIIPOBOIUMOCTh

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS
Y TIPUMECHAs TPOBOIUMOCT.
CaolicTBa p—N-niepexoa.
[TorynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUYECKHUI TOK B paCTBOpaXxX U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALUS.
DIIEKTPOJIN3

DNIEKTPUYECKHUM TOK B raszax.
CaMOCTOSITeNIbHBIN U
HECaMOCTOSITENIBHBIN pa3psi.
Monnus. [nazma

DJexTpudeckrue Mpudopsl U
YCTPOKCTBA U UX IIPAKTUYECKOE
npuMmeHenue. [IpaBuna TexHuku
0€e30I1aCHOCTH

O06o06mmarmuii ypok
«ONEeKTPOANHAMUKA»

KonTtponbHas pabota o teme
«Qnekrpocraruka. [locTosHHBIN
ANEKTpUYeCKuid TOK. Toku B
Pa3JIMYHBIX cpenax»

Pe3zepBHblii ypok. KonTposbHas
pabota 1o Teme "DieKTpoAuHAMUKA"

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

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

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

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



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
https://m.edsoo.ru/ff0c8c56

PesepBHeIil ypok. O0o0maromnmmii bubnmnoreka [JOK

ypok no TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

68

68 3 3


https://m.edsoo.ru/ff0c8f6c

11 KITACC

Tema ypoka

ITocTossHHBIE MATHUTEI U X

B3auMoOJIeicTBHE. MarHuTHOE II0JIE.

BekTop MarHuTHOM UHAYKIIUH.
JIMHUM MarHUTHOW UHAYKUUH

MaruutHo€ noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoaeiicTBre MpOBOIHUKOB C
TOKOM

Jlaboparopnas padota «3yuenue
MAarauMTHOTIO ITOJIA KaTyHIKH C
TOKOM»

JlelicTBE MAarHUTHOTO II0JIS Ha

IIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

Jlaboparopnas pabota
«Uccnenosanue nelicTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIDKYIIYIOCS 3apSIKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cuibl JlopeHia

DNeKTpOMarHUTHAsE UHYKIUS.
IToToK BEKTOpa MarHUTHOU

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
IIpakTHYecKue
HU3y4eHUs!
padoTsbI
1
1

JJIeKTPOHHBbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

uHaykuuu. J/1C nnaykuun. 3aKkoH
AIIEKTPOMArHUTHON MHIYKIUU
Qdapanes

JlaGopatopHas pabota
«HMccnenoBanue siBIEHUS
AIIEKTPOMArHUTHON MHYKIIUW

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. DC
CaMOMHIYKIUU. DHEPIust
MAarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMArHUTHOE T0JIe

TexHuueckre ycTporucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MAarHUTHI,
ANEKTPOMATHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTETHU
AJIEeMEHTaPHBIX YACTHII,
WHIYKIMOHHAS TIeYb

O6o06maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHas
WHTYKITUS

KonTponbHas paboTa 1mo Teme
«MartuuTHoe 1oJe.
DneKTpOMarHUTHAS WHIYKITHS)

CB00OOIHBIE MEXaHUYECKHUE
KoJjebaHus. ['apMoHUUecKre
KoseOaHusl. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHHI.
IIpeBpamienue 3aepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

13

14

15

16

17

18

19

JlaGopatopHas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH B MaCChI

rpy3a»
KounebarenbHblil KOHTYD.
CB0OOOHBIE IIEKTPOMArHUTHBIE
Kosie0aHus B UA€AJILHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAJIOTHS
MEKIy MEXaHHYECKHMU U
AIIEKTPOMArHUTHBIMHU KOJICOAHUSIMH

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHEPIrUK B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

IIpencraBieHue 0 3aTyXarOMIMX
KosieOaHusx. BeHy X 1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMarHUTHBIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycouJalbHbIN TEpEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U IEUCTBYIOIICE
3HAYEHHUE CHUJIbI TOKA U HAIIPSHKCHUS

Tpaucdopmarop. [IponusBoactso,
nepejaya U norpedyieHne
AIEKTPUUECKON SJHEPTUU
YCTpoCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

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

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

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



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

20

21

22

23

24

25

26

3BOHKA, FE€HEPATOPA NIEPEMEHHOTO
TOKa, JINHUH JJIEKTponepeaay

DKOJIOTUUECKUE PUCKU TIPH
MIPOU3BOJICTBE 3JIEKTPOIHEPIUU.
KynpTypa ucnonszoBanus
3JIEKTPOIHEPIUU B MIOBCEIHEBHOMN
JKHU3HU

MexaHnuyeckue BOJIHBI, yCIOBUS
pacmpoctpanenus. Ilepuon.
CkopocTb pacnpocTpaHEHUsI U
JUiMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTb 3ByKa. | pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

DIIeKTPOMarHUTHBIE BOJIHBI, KX
CBoOMCcTBa 1 ckopocTh. [IIkana
ANIEKTPOMATrHUTHBIX BOJTH
[IpuHIUIIBI pauOCBA3U U
TeneBueHus. Pa3Butue cpeacTs
cBs3H. Paguomokamust

Konrponsnas padora «Konebanus u

BOJIHBD»

[TpsimonuHEHOE pacpoCTpaHEeHNE
CBETa B OJJHOPOJIHOM cpene.
ToudeuHbIl UICTOYHUK cBeTa. JIyd
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka [{OK
https://m.edsoo.ru/ffOccfe0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

33

34

35

36

OtpakeHnue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoenue
N300paKeHU B IJIOCKOM 3epKajie

IIpenominenue ceera. Ilonnoe
BHYTPEHHEE OTPAXKEHUE.
IIpenenbHblli yroi MoJIHOTO
BHYTPEHHETO OTPAKEHUS

JlabopaTtopnas pabora «M3mepenue
MOKA3aTelsl MPEJIOMIICHUS CTEKIIa

JIunzel. [loctpoenue nzobpaxeHuit
B uH3e. PopMysia TOHKOU JIMH3BIL.
VBenn4yeHne JIMH3bI

Jlaboparopnas pabota
«Hccnenosanue cBOUCTB
M300paKCHUH B JIMH3AX)

Hucnepcus cBera. ClioXHBIA COCTaB
6enoro ceera. Ler. JlabopaTopHast
pabota «Habmoeane aucnepcuu
CBETa»

Wntepdepennus cera. Audpakius
ceta. JludpaknronHas pemeTka
[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTryeckue MpuOOPHI U YCTPOMCTBA
1 yCJIOBUS MX O€301TaCHOTO
PUMEHEHHUS

['paHuLIBI TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKH.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcddle

bu6mmorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

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



https://m.edsoo.ru/ff0cd4e0
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
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42
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44

ITocTyatel cienuanbHOU TEOPUHU
OTHOCHUTEIILHOCTH

OTHOCHUTENHLHOCTD
OHOBPCMCHHOCTHU. 3aMeI[J'IeHI/IC
BPEMCHHU U COKpAIICHUC NJIMHBI

OHeprus u UMIYJIbC
pensTUBUCTCKOM yacTuubl. CBs3b
MAacChl C YJHEPTHeH U UMITYJIECOM.
DHeprus NoKost

Kontponbhas pabora «OnTuka.
OcHOBBI cIeIMaJIbHON TeOpUU
OTHOCUTENbHOCTH»

®otonsl. ®opmyita [1nanka.
DHeprus 1 UMITyJIbC (OTOHA
OTKpBITHE U HCCIIEOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

3akonsl porordpdexra. YpaBHeHUE

DiiHmTeliHa 1t potorddexra.

«Kpacnas rpanuna» gorosdpgexra

Jasnenne ceera. OnwiTel I1. H.
JleOeneBa. XuMHU4ecKoe IeHiCTBHE
cBeTa

TexHu4eckue ycTpoucTea u
MPAKTUIECKOE IPUMCHEHHE!
dboTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6



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
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52

53

Pertennie 3amad mo reMe « DI€MEHTHI
KBAHTOBOU OIITUKW

Mopens atoMa TomcoHa. OnbBITE
Pesepdopna no paccesHuto o-
yactull. [nanerapuas Mmozgens aroma

IToctynater bopa

W3ny4yenue u nornoieHue GoToHOB
IIPY [IEPEXOJI€ ATOMA C OJTHOTO
YPOBHS SHEPrUU Ha Apyrou. Buasl
CIIEKTPOB

BomHoBEIE cBOicTBa yacTHll. BoHEI
ne bpoitns. KopnyckysipHo-
BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3ITy4YEeHHE

OTKpBITHE PATUOAKTHBHOCTH.
OmneiTer Pe3epdopnaa mo
OTIpEIeNIEHUI0 COCTaBa
PaIOAKTUBHOIO U3IIyYEHUS

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Bnusaaue
PaZMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oromnsl. Anbda-pacma.
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznyyeHue

DHeprusi CBSI3U HYKJIOHOB B siZIpe.
S nepHblie peakuuu. A nepHbiid

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

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

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



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
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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58
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peaktop. [Ipobrnemsbl, IEpCIIEKTHUBHI,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

DnemeHTapHble YacTULibl. OTKpBITHE
no3UTpoHa. MeTob! HaOMI0IeHHS U
pPEruCTpaLvy dJIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHaaMeHTalbHbIE
B3auMoJieucTBUI. ENUHCTBO
(bu3n4ecKoil KapTUHBI MUPa»

Bun 38é3nnoro ueba. Co3sesnus,
SIpKHE 3BE3/bI, TUIAHETHI, UX
BuanMoe aBmkenne. ComHeuHas
cHcTeMa

Comnnie. ConHeuHasi akTUBHOCTb.
HcTtounuk sHeprun ConHIA U 3BE3]T

3BE3/1I, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOM
MOCJIeI0BAaTENbHOCTH. BHYyTpeHHee
crpoenue 3B&311. COBpeMEHHbIE
MIPEACTABICHUS O MMPOUCXOKIACHUU U
sBostonnu ConHLa U 3BE37

Mneunsiii [1yTe — Hamma
I'anaktuka. Ilonoxenue n IBMKESHUE
Comnana B I'amaktuke. I'anakTuky.
UEpHble ABIPHI B sIIpax TajJakTHK

Bcenennas. PasOeranue rajiakTuk.
Teopus bosboro B3peIBa.

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



https://m.edsoo.ru/ff0d0e38

60

61

62

63

64

65

66

PennkroBoe uznyueHue.
Meraranaktuka

Hepeuennsie mpo6ieMbl
aCTPOHOMUU

Kontponbhas pabota «51eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

O6o6mmaromuii ypok. Pons ¢pusnku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMATILHON 1
ATUYECKOM cdepax MeaTeTbHOCTH
YeJI0BEKa

O6o06matomuii ypok. Pons u mecto
(U3HUKHN U aCTPOHOMMH B
COBPEMEHHOM HAYYHON KapTHUHE
MUpa

O6o6maromuit ypok. Posb
¢u3nueckoil Teopuu B
(bopMHpPOBaHNY TIPEICTABICHUH O
¢buznyeckoil kKapTuHe MUpa

O6o6maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUIN O MPUPOJIE
PesepBHbli ypok. MarautHoe mnoie.
DneKTpOMarHuTHAs WHIYKITHS



PesepBubiitf ypok. OnTuka. OCHOBBI

67 CHEHATBHON TEOpHH 1
OTHOCUTEJIbHOCTH
Pe3zepuslii ypok. KBanroBas ¢usuka.
bu6mmoreka [JOK
68 DJEeMEHTBI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3UKHU

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4 !
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BocnurarenbHblid OTeHIIMAN npeameTa «Pu3nkay npeanoaaraeT ciaeayonee:
- YCTAaHOBJICHUE TOBEPUTEIbHBIX OTHOLICHUI MEXKIY YUUTENIEM U €r0 YYeHHUKAMH, CIIOCOOCTBYIOMIMX O3UTUBHOMY BOCTIPUSTHIO YYAIIUMUCS
TpeOOBaHUil U IPOCHO YUUTENs, IPUBICYCHHUIO NX BHUMAHUS K 00CYKIaeMOii Ha ypoke HH(pOpMaIiK, aKTUBU3AINH UX TTO3HABATEIHLHOM
JIeATEeIbHOCTH;
- OOy X/IeHNE IKOJFHUKOB COOJIFOIaTh HA YPOKE OOIIEPUHSITHIE HOPMBI TTOBEICHUS, TIPABHJIA OOIICHUS CO CTAPIIUMHU (YUUTEISIMU) U
CBEPCTHUKAMH (IITKOJIbHUKAMH ), IPUHITUTIBI YI€OHOM JUCIIUIUIMHBI U CAMOOPTaHU3AIINN;
- MPYBJICYEHNE BHUMAHMS IIKOJLHUKOB K IIEGHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YPOKax sIBJICHUH, OpraHu3anus ux paboThl ¢ MoTydyaeMoi Ha
YPOKE COLIMAIbHO 3HAYNMOM MHGOpMaIeli, HHUITMUPOBAHUE O0CYKICHUS, BRICKA3bIBAHUS YYAIIIMMHCSI CBOETO MHEHHUS T10 €€ TIOBOY,
BBIPA0OTKH CBOETO K HEH OTHOILICHUS;
- MCIIOJIb30BAHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEN COJIepKaHusl yueOHOro mpeiMeTa yepes3 AeMOHCTPAILUIO JETSIM IPUMEPOB
OTBETCTBEHHOTO, IPAKJAHCKOTO MOBECHUS, IPOSIBIICHUS YEIOBEKOIIO0US U JOOPOCEPACYHOCTH, Yepe3 MoAO0p COOTBETCTBYIOIIMX TEKCTOB
JUTSL YTSHHSI, 3a]1a4 ISl peIIeHHs, TPOOJIEMHBIX CUTYalui st 00CyKIeHUs B Kiacce;
- IPUMEHEHHE HAa YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yUalUXCsl: MHTEJUIEKTYalbHbIX UTD,
CTUMYJIMPYIOIIUX MO3HABATEIbHYIO0 MOTHUBALIUIO IKOJIBHUKOB; JUIAKTUYECKOTO TE€aTpa, Ie MOJyUYeHHbIE HAa YPOKE 3HAaHUSI OOBITPHIBAIOTCS B
TeaTpaTbHBIX TOCTAHOBKAX; JAUCKYCCUH, KOTOPBIE TAIOT YUAIIUMCSI BO3MOXKHOCTh IPHOOPECTH OIBIT BEJACHUSI KOHCTPYKTUBHOTO JTUAJIOTa;
TPYMIIOBOM pabOThl WK PabOTHI B Tapax, KOTOPHIE YUaT IMIKOJIPHUKOB KOMaHIHON paO0Te M B3aMMOJICHCTBHIO C IPYTHUMH JIETbMH;
- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLIETYP, KOTOPBIE TOMOTAIOT NOAJEPKATh MOTUBALIMIO AETEH K MOJYYEHHUIO 3HAHUH, HAJTAaXKUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHHH B KJlacce, TOMOTal0T YCTAHOBJICHHUIO 100pOKeIaTeNIbHOM aTMOCcdephI BO BpeMs ypOKa;
- OpraHM3alys HaCTaBHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIMXCS HAJl UX HEYCIEBAIOIMMHU OJHOKJIACCHUKAMU, JAOLIEr0
HIKOJIbHUKAM COLMAJIbHO 3HAYMMBIH OMBIT COTPY/IHUYECTBA U B3aUMHOM MTOMOIILIH;
- THUIIUMPOBAHKE U MOJJICPIKKA UCCIIEOBATEIHCKOMN ACATEIHHOCTH NIKOJIBHUKOB B paMKaXxX peaan3alui UMH UHIUBUAYATbHBIX U TPYIITOBbIX
UCCJICIOBATEILCKUX MPOCKTOB, YTO JACT MIKOJIEHUKAM BO3MOXHOCTh IPHOOPECTH HABBIK CAMOCTOSTEIIFHOTO PEIICHUS TEOPETHIECKOM
po0JieMbl, HaBbIK TeHEPUPOBAHUS U 0(hOPMIIEHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXUTEIBLHOTO OTHOLIEHUS K Uy KUM UM, 0)OpPMIICHHBIM B
paboTax apyrux ucciieoBareseil, HaBbIK MyOJUYHOTO BBICTYIUICHUS NIEPE]] ay IUTOPUEH, apryMEHTHPOBAHUS U OTCTAUBAHMSI CBOEH TOUKU
3pEHUs.
- ucnionb3oBanue KT u aucTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI 00YUYEeHHsI: MPOTPaMMbl — TPEHAXKEPHI, TECTHI, 3aU€THI B
ANEKTPOHHBIX MPUIOKEHHIX, MyJTbTUMEAUNHBIC IPE3EHTAINH, HAyYHO- MOMYJISpHbIE Tiepeaadu, GUIbMbI, 00yJaroife CailThl, ypPOKU-
OHJIAlH, BUJICOJICKIINH, OHJIAH- KOH(EePEHITNH U Jp.

— BocnurarenbHblil TOTEHLIMAT MTPEAMETA MOKET OBITh pean30BaH Yepe3 yyacTre o0ydarouxcsi B MEPOTIPUSATHUSX, TPEyCMOTPEHHBIX

®denepalbHBIM KaJICHIAPHBIM IJIAHOM BOCIUTATEIbHOM paOOTHI:



CeHTs0pb:

— 1 cenrs6ps: Jlenp 3HaHUIL;
— 3 cenTsa0ps: Jlenp okoHuanus BTopoit MupoBoii BoiHBI, [[eHb conmmmapHOCTH B 60PHOE C TEPPOPU3MOM;
— 8 cenTa0psa: MexnyHapoaAHbIN I€Hb PacpoCTPaHEHHsI TPAMOTHOCTH.

OxkTa0psb:

— 1 okTsa0ps: MexayHapoaHbIN A€Hb MOKUIIBIX JItoJ1el; MexXTlyHapOIHbIN 1IeHb MY3bIKH;
— 4 okta0ps: JleHb 3alIMUThI )KUBOTHBIX;

— 5 okra6psa: JleHb yuuTens;

— 25 okTs0ps: MexayHapO HBIN IEHb NIKOJIBHBIX OMOJINOTEK;

— Tperbe BockpeceHnbe OkT0ps: [leHs oTua.

Hos6ps:

— 4 HOs10ps: JleHb HAPOJTHOTO €TUHCTBA;

— 8 HOs0ps: JleHb MaMATH NOTUOIINX MPU UCTIOIHEHUHU CITyKEOHBIX 003aHHOCTEN COTPYAHUKOB OPraHOB BHYTPEHHMX el Poccun;
— Tlocneanee Bockpecenbe HOsA0ps: Jlens Marepu;

— 30 Hos6ps: lens I'ocymapcTBenHoro repda Poccuiickoit deneparumn.

JexaOps:

— 3 nekabps: JleHb HEM3BECTHOTO coaTa; MexayHapoIHbIN IeHb HHBAJIHJIOB,;
— 5 nexabpst: Jlenp mobpoBonbIia (BosioHTepa) B Poccuu;

— 9 nexaops: Jlens I'epoeB OTeuecTBa;

— 12 nexa6ps: ens Koncturymmu Poccuiickoit deneparum.

STuBaps:

— 25 guBaps: JleHb pocCHIICKOro CTyA€HYECTBa;



— 27 suBapst: [lenb nomHoro ocBoOoxaeHus JIeHuHrpana ot gamuctckoit 01okazsl, Jlens ocBoboxaenus KpacHoit apmueit
KpyNHenero «jiareps cmeptu» AymBuil-bupkenay (OcBeHurMma) — JleHb naMsTu kepTB X0J0KOCTA.

®despaib:

— 2 ¢depans: Jlenp pasrpomMa COBETCKUMU BOMCKaMH HEMELKO-(aCTCKUX Boick B CTalnuHrpacKoil OUTBE;
— 8 deBpans: Jlenb poccuiickoil HayKu;

— 15 ¢eBpans: lenb maMsaTu 0 poccusiHaX, UCTIOJIHABILIMX CIY>KEOHBINH A0T 3a npeaenamMu OTeuecTsa;

— 21 deBpayst: MexmyHapOIHBIN I€Hb POJTHOTO SI3BIKA;

— 23 ¢eBpans: Jlens 3amuTarka OTeuecTsa.

Mapr:

— 8 mapra: Mex1yHapOIHbII )KEHCKUH JEHb;
— 18 mapra: [ens Boccoenunenus: Kpeima ¢ Poccueit
— 27 mapra: BceMupHslil 1€Hb TeaTpa.

Anpeinb:

— 12 anpens: JleHb KOCMOHABTHKY;
— 19 anpens: JleHb maMsATH O TEHOITUIE COBETCKOTO HAPO/1a HAIIUCTAMH U UX TTIOCOOHUKAMH B TO16I Benmukoit OTeuecTBEHHOM BOMHBI

Maii:

— 1 mas: [Ipazguux Becuel u Tpyna;
— 9 wmas: Jlens [ToOenpr;
— 19 mas: Jlenp neTckux 0OIMIECTBEHHBIX OpraHu3amuii Poccuu;

— 24 mas: JleHb clIaBIHCKOM MUCbMEHHOCTHU U KYJIbTYPHI.
Hrons:

— 1 urons: JleHb 3aIMThI IETEH;
— 6 utoHA: JleHb pyCcCKOTO S3bIKa;



— 12 mrons: [lenn Poccuu;
— 22 prous: JleHb maMsATH U CKOPOH;
— 27 wrons: JIeHb MOJOJEKHU.

Hroib:
— 8 wrons: JleHb ceMbH, JTFOOBU U BEPHOCTH.
ABrycr:

— Bropas cy660Tta aBrycra: [lenb Gu3KyIbTypHUKA;
— 22 aprycra: Jlens 'ocynapctBenHoro ¢uiara Poccutickoii @eneparumy;
— 27 aBrycra: JleHp pOCCHHCKOrO KHHO.



IHHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTh paOOTHUKOB 0Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢uzuka B mKkose.

3 http://festival.1september.ru/articles/ - ¢pecTuBanp megaroruyeckux uiaeh
«OTKpBITBIH ypok».4 http://www.fizika.ru/ - caiit ais yuurenei GU3MKA U UX
YYEHHUKOB.

5 http://www.physics.ru/ - matepuasi 1o Gpu3uKe.

6 www . ege .edu.ru - uadopmaronnsii mopraia EI'D.

7 http :// school - collection . edu . ru / - equnas komwiekus [{OPoB
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