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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o gusrke 6a30BOT0 YpOBHS Ha YPOBHE CPETHETO OOIIETO
oOpasoBanms pa3paboTaHa Ha

OCHOBE TOJIOKEHUI U TpeOOBaHMI! K pe3ybTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBarenbHON

nporpammsbl, nipeactaBieHHbx B DI'OC COO, a Takxke ¢ yuérom denepanibHOoN
paboueit mporpamMmbl

BOCIIUTAHUS U KOHIIETIIMU MTpenoiaBanus yueoHoro npeamera «dusuka» B
00pa3oBaTeNbHbIX

opranu3anusax Poccurickoin denepanyu, peaan3yronx OCHOBHbIE
o0pazoBarenbHbIE MPOTPAMMBI.

Coneprxanue mporpaMMel o (U3KMKe HAMPaBJICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI Mupa obydaromuxcs 10—11 knaccoB npu o0yueHuu ux (HuU3HKe Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEITENILHOCTHOTO NoaxoAa. [Iporpamma mo gusuke
cootBercTByeT TpeboBanusM OI'OC COO Kk miaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
MeETaIpeIMETHBIM PE3YJIbTATaM O0YUYEHHUS, & TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peann3alury MEeXIPEIMETHBIX CBSA3€H (PU3NKHU C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU
npeaMeramu. B Hell onpenensroTcsi OCHOBHBIE 1IENM U3y4eHUs (PU3UKHU Ha YPOBHE
cpenHero od1iero 0opa3oBaHus, INIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU:
JUYHOCTHBIE, METAIIpeIMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHMSI Kypca (U3MKU Ha 6a30BOM YPOBHE, B TOM UHUCIIE
IPEIMETHBIE PE3YJIbTATHI MO roJIaM 00yUYeHUs;
cozepxanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

du3nka Kak Hayka 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BHICTYNAsi B KAUECTBE
y4eOHOro MpeiMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIa/ B CUCTEMY 3HAHUN 00
okpyxkatomeMm mupe. [IIkonbHbIN Kype pu3uku — cucteMooOpasyIomuii st €CTEeCTBEHHO-
HAyYHBIX Y4EOHBIX MIPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE
MIPOIIECCOB U SIBJICHUM, U3Y4aeMbIX XUMUEH, Ouonoruel, puznueckoii reorpadueii u
acTpoHomuel. Mcnonp3oBaHue 1 akTHBHOE IPUMEHEHUE (HU3HUECKUX 3HAHUH OTNpeesieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe 3HEepreTuku, TpaHCIopTa,
OCBOEHHUS KOCMOCA, MOJIyYEHHUS HOBBIX MAaTe€pUajoB C 3aIaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue pu3nKu BHOCUT OCHOBHOM BKJIAJ B (DOPMUPOBAHKUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00ydaronuxcs, B (popMUpOBaHUE YMEHUN MPUMEHSTh HayYHBIN METO
MO3HAHUS MPHU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHMIA.

B ocHOBY Kypca pu3uku 17151 ypOBHSI CpeAHEro 001Iero o0pa3oBaHus MOJIO0KEH P
uzieil, KOTOpble MOKHO PACCMATPUBATh KAK MPUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KYpC SIBIISIETCS JTIOTUYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTEPHAI U3 BCEX pa3/iesoB (PM3HUKH, BKIFOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B coOTBETCTBUY ¢ HEll MaTepuall Kypca GU3NKU 0O0beAMHEH
BOKpYT (hu3mdecKkux Teopuit. Beaymum B Kypce sBiseTcst popMUpPOBAHUE TIPEICTABICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U IOJIE.



Hoes eymanumapusayuu. E€ peanusanus npeanonaracT UCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIHaNa (PU3MUECKON HaAyKHU, OCMBICIICHHE CBS3H Pa3BUTHS (DU3HUKH C
pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMu.

Hoes npuxnaonotl nanpasnennocmu. Kypc Qu3uku mpeamnoiaraet 3HakOMCTBO C
HMIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUN U3yUYECHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MocpecTBOM BBEACHUS JIEMEHTOB COACPKAHUS,
MOCBSIIEHHBIX HKOJIOTHYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C
Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKKe 00CY>KIEHUs MTPOOJIeM pallMOHAIBLHOTO
PUPOAOTIOIH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus sABJISAI0TCA pusnyeckue Teopun (popmMupoBaHue nMpeAcTaBICHUN O
CTPYKType OCTpOoeHus (PU3NUECKOi Teopun, poiu (pyHAaMEeHTaTbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUAX O PUPO/JIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-AESATEILHOCTHBIN MOAXO0/ B Kypce (PU3UKHU peann3yeTcs MPek/Ie BCero 3a
CU€T OpraHU3aIH SKCTIEPUMEHTAIBHON eI TENBHOCTH o0yJarommxcs. J{ms 6a3oBoro
YpPOBHS Kypca (PU3UKH — 3TO UCTIOIB30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1A00PATOPHBIX padOT, KOTOPBIE B IpOrpaMMme 1o PU3nKe 00bEAUHEHBI B
OOLIMI CIIMCOK YYEHUUECKHUX MPAaKTUUECKUX paboT. BriieneHne B yka3aHHOM MepevHe
1a00paTOPHBIX PabOT, IPOBOAUMBIX JUIsl KOHTPOJIS U OLEHKH, OCYILIECTBISAETCS
y4acTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca UCXOA U3 0COOEHHOCTEN TIIaHUPOBAHUS U
ocHaleHus kabunera ¢puzuku. [Ipu 3Tom obecrieunBaeTcst OBlaZeHHE 00YHAOIIUMUCS
YMEHUSIMU ITPOBOJUTH KOCBEHHbBIE U3MEPEHHU S, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB MO IPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHNE yaeisieTcsl pEIICHNI0 PaCUETHRIX M KAYeCTBEHHBIX 3a1ad. [Ipu
ATOM JUISI PaCUETHBIX 3a7]a4 IPHOPHUTETOM SIBIISIFOTCS 33a4H C SIBHO 33JJaHHON (DHU3HUECKON
MOJIEJIbIO, TIO3BOJISIONINE MPUMEHSITh H3yUYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazfiena Kypca, Tak 1 HUHTETPUPYsl 3HAHUS U3 Pa3HbIX pa3zenoB. Jms
KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3aJIaHUS HA 0ObSICHEHUE TPOTEKAHUS
(bu3MYECKUX SBICHHUI U MPOLIECCOB B OKPYXkAIOLIEH )KU3HHU, TpeOyroume Beidopa
buznyecKoi MOAeNu A CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k MarepruanbHO-TEXHUUECKOMY
obecrieueHunto yaeOHoro mnporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO
o01u1ero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSAX NMPEAMETHOTO KaOMHETa (GU3UKHU WU
B YCJIOBHSIX HHTETPUPOBAHHOTO KaOUHETa MPEeIMETOB €CTECTBEHHO-HAYUYHOT0 1HKIa. B
kaOuHeTe (GU3MKU JOJHKHO OBITH HEOOXOIMMOE JTA00PaTOPHOE 000PYI0BAHUE IS
BBITMOJTHEHMSI YKAa3aHHBIX B IIPOrpaMMe Mo (PU3UKe yUEHUUECKUX MPAKTHUECKUX padoT U
JEMOHCTPAIIMOHHOE 000PYAOBaHNUE.

JleMoHcTpanimoHHOe 000pyA0oBaHKEe (POPMUPYETCS B COOTBETCTBUM C MPUHITUTIOM
MUHUMAJIBHOHN TOCTATOYHOCTH M 00€CTIEYMBAET MMOCTAHOBKY MEPEUNCIICHHBIX B
nporpaMmMme 1o (HPU3HMKe KITFOUYEBBIX TEMOHCTPAINH JIJIsl HCCIIETOBAHUS N3y9aeMbIX SBICHUH
U TIPOIIECCOB, IMIMUPUIECKUX U (DyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX
IIPUMEHEHUM.



JlaGopaTopHoe 000pyI0BaHHE ISl YICHUUYECKUX MPAKTUIECKUX padoT popMupyeTcs
B BUJIE TEMATUYECKUX KOMILJIEKTOB M 00€CIIEYMBAETCS B pacu€Te OJTHOTO KOMILJIEKTa Ha
IBYyX oOyuaromuxcs. TemaTruueckue KOMIUIEKTHI 1a00paToOpHOTro 000PYI0BAHHUSI TOJIKHBI
OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB,
a TaKk)kKe KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:
¢dbopMupoBaHre UHTEPECa U CTPEMIICHUS 00YJaIOIIUXCs K HAYYHOMY M3yYEHUIO IPUPOIBI,
Pa3BUTHE UX UHTEJUICKTYaJbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;
pa3BUTHE MPECTABICHUN O HAYYHOM METOJIE TTO3HaHUs U (OpMHUPOBaHUE
MCCJIEIOBATEIBCKOrO0 OTHOIIEHHS K OKPYKAIOLIUM SIBJICHUSM;
dbopMupoOBaHrE HAYYHOTO MUPOBO33PEHUA KaK Pe3yIbTaTa U3y4eHHUS OCHOB CTPOCHUS
MaTepuu B (PyHIaMEHTAITLHBIX 3aKOHOB (DPU3HKHU;
dbopMupoBaHre yMEHUN OOBSICHATH SIBJICHUS C UCIIOJIB30BaHUEM (U3UYECKUX 3HAHUH U
HAYYHBIX JI0KAa3aTEJbCTB,;
dbopMHpoBaHUE MTPEACTABICHUM O POIN (PU3UKU I PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHHe 3TUX Lielield 00ecneurnBaeTCsl pelIeHUEM CIIEeAYIOIIMX 3a7a4 B IPOLECCe
U3y4eHUs Kypca (U3UKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIIOUas MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

(dbopMUpOBaHNE YMEHUN TPUMEHSATh TEOPETUUECKHUE 3HAHUS ISl OOBSICHEHUS (DU3HMUECKUX
SBJICHUI B PUPOJIE U AJIA IPUHATUSA MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOW KU3HH;
OCBOEHHE CIIOCOOOB pEUIEHUS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHOM (PM3UYECKON MOJIENBIO,
3aJ1a4, MOJAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHNE (PU3NYECKON MOJIENH, aIeKBaTHOMN
YCIJIOBUSIM 3a]1a4H;

NOHUMaHUE (PU3UYECKUX OCHOB U MPUHIIUIIOB AEUCTBUS TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPENY;

OBJIaJICHHE METOAAMH CaMOCTOSITEJIbHOTO TNIAHUPOBAHUS U TIPOBEACHUS (PU3NUECKUX
AKCIEPUMEHTOB, aHAIN3a U UHTEPIpETaluy UH(OPMAIIH, ONIPEAEIIEHNS TOCTOBEPHOCTH
MOJIy4YeHHOTO pe3ysIbTaTa;

CO3/IaHUE YCIIOBHM JJIsl pa3BUTHUSI YMEHHUIN TPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKOU
NESATEIbHOCTH.

Ha usydenue ¢usnku (6a30BbIi YpOBEHB) Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHUs
otBoautcsa 136 yacos: B 10 kimacce — 68 vacoB (2 yaca B Heeno), B 11 kimacce — 68 yacos
(2 gaca B HezeO).

[IpennaraemMslii B mporpamMme Mo Gpu3uke nepeyeHs J1abopaTOPHBIX U MPAKTUIECKUX
paloT sIBIISIETCA PEKOMEHI0BaHHBIM, YUUTEIb JeNIaeT BRIOOp MPOBEACHHUS TaOOPaTOPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYATIBHBIX OCOOEHHOCTEN 00yUYarOImMUXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOTI'O IIO3HAHUS

®dusuka — Hayka o npupojie. Haydunbie METOIbI TO3HAHUS OKPYKAKOIIETO MUPA.
Ponb skciepuMeHTa ¥ TEOpUU B MPOIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue Gpu3nUecKux SBICHUM U mporeccoB. HayuHble runoressl.
duznyeckne 3aKOHBI U TeOprd. | paHUIIBI TPUMEHUMOCTH (PU3HMUECKIX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponw u Mecto puzuku B popMUpPOBAHUHM COBPEMEHHON HayYHOUM KapTUHBI MUpPA, B
MPAKTUYECKOMN JEATEIBbHOCTH JIFOJECH.

Jlemoncmpayuu

AHanorosbie U U(GPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMITBIOTEPHBIEC TATYNKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe aBukeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHMs. CucTteMa
orcué€ra. Tpaekropus.

[Tepemerienue, CKOPOCTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, UX MTPOCKIIMKU HA OCH CUCTEMBI KoopauHat. CloxkeHue
MIEPEMEIIEHUM U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHS, TyTH U TIEpEMEIIECHUS MaTepualbHON
TOYKHM OT BPEMEHHU.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBuxkeHne. J|BUKEHNE MaTepUaIbHON TOYKH 110 OKPYKHOCTH C
ITIOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHENHAsI CKOPOCTh. [lepuon n
yacToTa oOpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: CITUOMETP, IBUKEHUE
CHaps/IOB, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPAINS KWUHEMATUUECKUX XapaKTEPUCTUK
JIBUKEHHUS.

[IpeoOpazoBaHme NBMKEHUN C HCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yueHne HEpaBHOMEPHOTO JIBHXKEHUS C IEIIBIO ONpe/Ie/IEeHUs] MTHOBEHHOM
CKOpPOCTH.



HccnenoBanre COOTHOMIEHUSI MEXKy ITyTAMU, IPOMJCHHBIMU TEJIOM 32
MOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBHKEHHHU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yyenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHOCcUTENbHOCTH ['anuies. [lepBbii 3akoH HetoToHa. THEpUIManbHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unmu cui. Bropoii 3akon HeroToHa jyist
MaTtepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbBIX TOYEK.

3akoH BceMUpHOTO TsAroTeHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, CkoibxkeHus, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbXKEHUS U cuiia TpeHus nokosi. Koagdunuent tpenus. Cuia
COIIPOTHBJICHUS MPU JBHKEHUU Teja B KUAKOCTU WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpatieHus. [linedo cuibl. Y ciioBus paBHOBECUS
TBEPIOIO Tea.

TexHnueckue yCTpoMCTBa U IMIPAKTUYECKOE IPUMEHEHHUE: TTOAIIUITHUKY, IBUKECHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYT'OCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yCcioBUid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akonvl coOXpaneHus 6 mexanuxe

NmMnynbe MaTepuanbHOM TOUKH (Tesa), CHCTEMbI MaTEepUaIbHBIX ToUYeK. IMITybe
CUJIBI ¥ U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTuBHOE
JBI)KCHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckas 2Heprusi MaTepuaibHON TOUkU. Teopema 00 M3MEHEHUN
KUHETUYECKON SHEPTHM.



[TorenuunansHas sneprus. [lorenuuanbHas sHeprus yrnpyro 1eopMUpOBaHHOM
npyxuHbl. [loTeHnanpHas sHeprus Teja BOJIN3H MOBEPXHOCTU 3€MJIH.

[ToreHunanbHBIE M HETTOTEHIIMATIbHBIE CUIIBI. CBA3b paOOThl HEMOTEHIIUATIbHBIX CHUJI
C U3MEHEHHEM MEXAHUYECKOW SHEPTUH CHCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIHUU.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHUu4ecKue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: BOJOMET, KOIIED,
IIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHnne abCOMOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPruu Tejla Ha
IIpUMeEpE PACTHKEHUs PE3UHOBOIO JKI'yTa.

Pasznea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBI€ MOJOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmxkenue. Juddysusa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YaCTHUIl BEMECTBA. MOJENN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEN
1 00BSICHEHUE CBOMCTB BEIIIECTBA Ha OCHOBE ATUX MOjieeil. Macca 1 pa3Mepbl MOJIEKYI.
KommuecTBo Beniectna. [locrosanas ABorapo.

TennoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [llkana remmnepatyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU UJICATTLHOTO Ta3a. AOCONIOTHAS TEMIIEpaTypa Kak Mepa CpeIHer KHHETHIECKOM
DHEPIrUHU TEIJIOBOIO JBMXKEHUS yacTull ra3a. [llkana remneparyp KenbBuna. ['a30Bbie
3aKkoHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3akon Janerona. M3omnpoueccs B
UJ€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I papuueckoe npeacTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MpakTUUeCKoe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 1OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIECTBA, PoTOrpaduu MOJIEKyI
OPraHUYECKUX COCIUHECHUM.

OnwiTel 10 MU PY3UN KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OMnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO ra3a, U30MPOLIECCHI.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3Ayxa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYpPhl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMeTpaMU COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckas cucreMa. BHYTpEHHsISI 3HEPTHS TEPMOIMHAMUYECKOM
CUCTEMBI U c1ioco0bl e€ n3Menenus. KonnuecTBo TemioTsl U padbora. BHyTpeHHss
JHEPrusg OAHOATOMHOIO UACAIBHOIO ra3za. Busipl Temionepenayu: TEMIONPOBOIHOCTD,
KOHBEKLMS, U3ITydeHHE. Y eNbHAas TEIIOEMKOCTD BelecTBa. KoauyecTBo TEIoTsl Ipu
TeIUIonepeaaye.

[Tonsitue 06 agunabatHOM Mpouecce. [lepBrrit 3akoH TepmoauHamMuku. [Ilpumenenue
NIEPBOr0 3aKOHA TEPMOJIMHAMUKY K H3oIporeccam. ['paduyeckas nHTepIpeTarus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemoBbie MamuHbL. [IpuHIUTIBL 1eHCTBUS TEIUIOBLIX MaiuH. [IpeoOpazoBanus
HHEPTUU B TEIJIOBBIX MamnHax. KoadduimenT none3Horo nqeicTBrs TEMIOBOM MAIlIUHBI.
[ukn KapHo u ero ko3 HUIUEHT MOJIE3HOT0 AEUCTBUS. DKOJOTUYECKUE MTPOOTIEMBI
TEIUIOPHEPTETUKH.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW SHEPTUU TeJa MPU COBEPIIEHUH Pa0OThI: BBUIET MPOOKH U3
OYTBUIKU MOJI ACHCTBUEM CKATOTO BO3/1yXa, HarpeBaHue 3(pupa B JIATYHHOU TPyOKe
nyTEéM TpeHus (BUIEOAEMOHCTpALNs).

N3meHeHne BHyTpeHHEN SHEPIUM (TeMIepaTypbl) Teja IpH Terionepeaye.

OnpIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHAeHcanus. Vicnapenue u kunenne. AOCONMIOTHAS U
OTHOCHUTEJIbHASA BIAXHOCTh BO3Ayxa. HacelmeHHslii nap. Y aenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopgHble Tesia. AHU30TPOIHS CBOWCTB
kpuctamioB. XKuakue kpucramisl. CoBpeMeHHble MaTepuansl. [InaBnenue u
KpUcTajuM3anus. Y aejbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OajiaHca.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMU MOJIYYEHHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM YKCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.



Kurnienue npy noHM>XEHHOM JTaBJICHHH.

CriocoObl U3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus 1 MIaBJI€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mMepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. daekTpoanHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Tell. DIEKTpUUYeCcKuid 3apsal. J(Ba Buga 3JEKTPUUYECKHUX 3apsI0B.
[IpoBOAHUKH, TUDTIEKTPUKHU U MOTYNPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna.

B3anmoneiictBue 3apsinoB. 3akoH KynoHna. ToYeUyHbIN 3JIEKTpUYECKUAN 3apsi.
DnekTpudeckoe nojie. HanpsmEHHOCTh 351eKTpruiecKoro nojst. [IpuHuun cyneprno3unuu
AIEKTPUYECKUX NosieH. JIMHUY HAIPSHKEHHOCTH SJIEKTPUYECKOIO TOJIS.

PaGota cui anextpocratuyeckoro noss. [Toreniuan. Pa3HocTs mOoTeHIIMATIOB.
[IpOBOTHUKH U AUDIEKTPUKH B AJIEKTPOCTATUUECKOM I10JIe. [udekTpruueckas
IIPOHULIAEMOCTb.

DNeKTpoEMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD MIIOCKOT0 KOHIEHCATOPA.
DHEprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: HIIEKTPOCKOTI,
AIIEKTPOMETP, IEKTPOCTATUUECKAS 3aILUTA, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3anuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOHJEHCATOPa OT IUIOIAU TIJIaCTHH,
PACCTOSTHHSI MEK1Y HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3n1ekmpuueckuii mox. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOrO TOKA. ICTOUYHMKHN
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHHUE. Y IETbHOE COITPOTHBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPALIEIBHOE, CMEIIAHHOE COCIUHEHUE IPOBOIHUKOB.

PaGoTa snextpuyeckoro Toka. 3akoH [[xoymns—JIenia. MOIIHOCTB AIEKTPUIECKOTO
TOKa.



DNEeKTPOABMXKYLIAsl CUJIA U BHYTPEHHEE COIPOTUBIIEHUE HCTOYHUKA TOKA. 3aKOH
Owma 117151 OJIHOM (3aMKHYTOM) 35eKTpruueckoi nenu. Kopotkoe 3aMbikaHue.

DNEeKTpOHHAs IPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYEeCKnd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoHuku. CoOCTBEHHAs U IPUMECHAs! IPOBOJAMMOCTD IOJIYIIPOBOJHUKOB.
CpoiicTBa p—N-niepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B PACTBOPAX U PaCIIaBax 3JIEKTPOJIHUTOB. DIEKTPOIUTHYECKAS
JTUCCOLUAIMS. DIEKTPOIIU3.

OnexTpuyeckuid TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSATEIbHBIN pa3psI.
Monnus. [Ina3ma.

TexHUYeCcKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3TEKTPOOCBETUTEIIbHBIE
puOOpkI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBII 1101, TEPMUCTOPHI U
($oTOPE3UCTOPHI, NOTYIPOBOAHUKOBBINA AUO/I, TaIbBaHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTD COIPOTUBJICHUS UIMHAPUIECKAX IPOBOJHUKOB OT JJIMHBI, IIJIOIIAN
IIONEPEYHOr0 CEYECHMS U MaTeprala.

CMelnaHnHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe n3MepeHne dNEKTPOABIKYIIEN CHIIbl. KOpOTKOE 3aMBbIKaHuE
raJbBaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyenue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3IeKTPOABMXKYIIEN CHIIBI MCTOYHUKA TOKA U €0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHbIe CBI3H

Nzyuenue kypca pusnku 6a3oBoro ypoBHs B 10 kinacce ocyliecTBIsSeTCs C y4€TOM
COZIepKaTENIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nousimusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUSA: SIBJICHHE, HAyYHbIN (DAKT, rUIoTe3a, (hu3ndeckas BeTuunuHa, 3aK0H, TEOpus,
Ha0JI0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YPaBHEHU, TUHEHHas (QyHKLIMS, Tapadoda,
runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U HX
IIPOEKIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



buonoeus: Mmexannveckoe NBKEHHE B )KUBOU TIpupoje, nuddysus, ocmoc,
TEIMJI000MEH >KUBBIX OPTraHU3MOB (BHJIbI TEIJIONEPEIayu, TEIIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJIICHUS B dKUBOU IPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOMCTBA TBEP/IBIX TEII, KUIJKOCTEW U ra3os.,
AIEKTPUYECKUE CBOKMCTBA METAJIIOB, SJIEKTPOJIUTHYECKAS TUCCOLUALINS, TAJIbBAHUKA.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHKe IBUKEHHUH C UCIIOIB30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, NOAIIUITHUKH, HCIIOJIb30BAHUE 3AKOHA COXPAHECHUS UMITYJIbCA B
TEeXHUKE (pakeTra, BOJOMET U APYTrue), ABUraTeIb BHYTPEHHETO CTOpaHusl, MapoBast
TypOWHa, OBITOBOM XOJIOAMIHHUK, KOHAUITHOHED, TEXHOJIOTHUU TTOJTYICHHUS COBPEMEHHBIX
MAaTEPUAIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAS
3allKTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN IPUHTED,
AIIEKTPOHArpeBaTeNIbHbIC TPUOOPHI, JIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThl. B3anmMoAeHCcTBHE MOCTOSIHHBIX MATHUTOB. MarHuTHOE
nosie. BeKTop MarHuTHOW MHAYKIMU. [[puHINN CyNIepIIO3UIIMN MarHUTHBIX TOJIEH.
JIvann maranTHOM MHAYKUMK. KapTHA NTMHUIA MarHUTHOW MHAYKIMU ITOJIS TOCTOSIHHBIX
MarHMTOB.

MarauTHoe 110J1€ IMMPOBOJIHKUKA C TOKOM. KapTrHa IMHUNA WHAYKIMU MarHUTHOTO
IIOJI1 JUIMHHOTO IPSIMOTO ITPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOIHMKA, KaTYILIKH
¢ TokoM. OnbIT Dpcrena. BzaumoaeicTBue NpoBOAHUKOB C TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenna, e€ MOAyJb U HanpaBiieHUE. J[BUKEHNE 3apsAKEHHON YaCTULIBI B
OJTHOPOJIHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBreHne >5IeKTPOMarHuTHON MHAYKIMHA. [[0TOK BEKTOpAa MarHUTHOM MHIYKIIUH.
DJIEKTPOABUKYINAs CUJIA MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuK Papazes.

BuxpeBoe 35eKTprudecKoe nose. INEKTPOABMKYIIAs CUJla MHAYKIINY B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. fSIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABUKYILAS CUIIa
CaMOWHIYKIIUH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE IPUMEHEHHE: TIOCTOSTHHBIE MAarHUTHI,
AIIEKTPOMArHUTBI, 3JIEKTPOABUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL,
WHYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.



OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IMOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3auMmopelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTBD JIEKTPOABUKYIIECH CUIIbI MHIYKIIUU OT CKOPOCTH U3MEHEHUS
MariuTHOT'O IIOTOKA.

SIBieHME CAaMOMHTYKIIWH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue ABICHUSA 3JICKTPOMArHUTHOW UHIYKIIHUH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

Konebatenbhas cuctema. CBoOOIHBIE MEXaHUUECKHE KoJeOaHus. ['apmMoHnyeckue
kosnebanus. [lepuon, yactora, ammmuTyna u (asza konedanuid. [IpyKMHHBINA MasTHUK.
MaTteMaTuyeckuii MassTHUK. Y paBHEHUE rapMOHUYECKUX KosieOanui. [IpeBpaiienue
HHEPrUu MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJIE€OaHUs B UJI€AJIbBHOM
K0JI€0ATEeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
kosneOanusimu. Gopmyna ToMcoHa. 3aKOH COXpaHEHUs! SHEPTUU B UCATBHOM
KoJie0aTeILHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoueOaHUsIX. BoIHY ) I€HHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BbiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[Tepemennsiil TOk. CHHYCOUIaIbHBINA TEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIIUTYTHOE U I€HCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenava u noTpedaeHue AEKTPUIECKON
JHEPrur. DKOJOTHUECKHE PUCKH IIPU ITPOU3BOICTBE 3JIEKTpo3Hepruu. Kynbrypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHHE: DJIEKTPUIECKHUN 3BOHOK,
TEHEpaTOp MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpeIay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeabHON cucTeMbl (MPYKUHHBIN WU
MaTEeMaTUYECKU MASITHUK).

Habmonenue 3aTyxarommx KouieoaHuii.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HabGmronenne pe3oHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumwinorpaMmsl (3aBUCUMOCTH CUJIbI TOKA M HAIPSIKEHUSI OT BPEMEHM) NS
3JIEKTPOMArHUTHBIX KOJICOAHUH.



Pe3oHaHC npu nociie0BaTENbHOM COEMHEHUH PE3UCTOPA, KATYILIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanre 3aBUCUMOCTH TIEPHOJIA MAJIBbIX KOJIEOAHUHM Tpy3a Ha HUTHU OT JIJIMHBI
HUTU U MacChl Ipy3a.

HccenenoBanre NEPEMEHHOTO TOKA B LIEMIH U3 MTOCIEA0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanudeckue BOJIHBI, ycaoBus pacnpoctpaHeHus. [lepuoa. Ckopocts
pacnpocTpaHeHus U AjvHa BOJHbL. [lonepeunsie u npononabsHbie BOaHbL. NHTEpdhepeHus
U AUPAKIUT MEXaHUIECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opuenTanus BektopoB E, B, V B anekrpomarautHoi BoHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEJIOMIICHUE, OJISIpU3anus, TudpaKius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHuTHbIX BOJIH. [I[puMeHEeHNE 3JIEKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paaUOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHruYecKue yCTpocTBa U MPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi JUAarHOCTHUKA B TEXHUKE U MEAUIIUHE, pajaap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U pacpoOCTPaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepenninu u audpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM
KOJICOaHMIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpaXXe€HUE, IPEJTOMIICHHE,
noJisipu3anys, 1upakius, THTepPepeHLns.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. [IpssMoMHEHHOE paCIPOCTPAHEHUE CBETA B OJHOPOJHOU
cpene. JIyu cBera. ToUeUHBIN HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [loctpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIOTHBIN TTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi mojaHoro
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro cBeta. [Iger.



Cobuparomiye u paccenBaromue JuH3bl. ToHKast muH3a. DOKYCHOE pacCcTOsSHUE U
onTHYecKasi cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuit B coOuparoumx u
paccenBaromux JuH3ax. @opMyna TOHKOHN JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. atepdepennus ceeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOJII0ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEPHEPEHIIMOHHON KapTUHE OT JBYX
CUH(DA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HMudpakmus ceeta. AudpakironHas pemeTka. Y cJIoBre HaOMI0IeHUs TTIaBHBIX
MaKCUMYMOB TIPH TTaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha TUMPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHndecKue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: OUKH, JIyna, poToarrmapar,
MIPOCKITMOHHBIN armapaT, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKITHOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsAMONMHEHOE pacpOCTpaHEHNE, OTPAXKEHUE U ITPETIOMIICHUE CBETA.
OnTuyeckue mpruodopHkI.

ITonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

HaOmronenune nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue cekTpa ¢ MOMOIIbI0 JU(PAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJIEHUs CTEKJIa.

HccnenoBanrie CBOMCTB N300paKEHUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuLIbl NPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [locTynaTsl cnenuanbHOM
TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BAKYYME,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.

OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIIEHUE JIMHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YaCTUIBI. DHEPTHS TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. ®opmyrna [lnanka cBs3u 3HEprUu GOTOHA C €r0 YaCTOTONW. DHEPTHS U
UMIYJIbC GOTOHA.



Otkpeitre u uccnenaoBanue Gorodrddexra. Onwiter A. I'. CroseroBa. 3aK0HBI
dbotoaddexra. YpaBuenue DiHiTeitHa 1181 poTodddexra. «KpacHas rpaHuiiay
dboToarddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuuecKkue ycTpocTBa U MPaKTHUYECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAast OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTorh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa 1o paccessHuio o -4acTHIl.
[Tnanerapnas moaens aroMa. [loctynatel bopa. M3nyuenue u noriomienue GOTOHOB Mpu
MEPEXO/IE aTOMA C OJHOTO YPOBHS SHEPTHH Ha Apyroil. Buael cnektpoB. CekTp ypoBHEN
DHEpPrUU aToMa BOJIOpOAa.

BousiHoBBIE cBoMcTBa YacTull. BonHsbl ae bpoiina. KopnyckyisspHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHn4eCcKre yCTPOMCTBa U MPAKTUUECKOE MPUMEHEHHE: CIIEKTPAJIBHBIN aHAIIA3
(CeKTpOoCKoOII), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue IIMHbBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

Hab6nrogenue muHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAIOIIHNE CIIOAKHOCTh CTPOEHUS sAipa. OTKpbITHE
paanoaktuBHOCTH. OBITHI Pesepdopaa o onpeneneHnio cocraBa paguoakTUBHOTO
usnydenusi. CBoicTBa anbda-, 6eta-, raMmMma-u3inydeHus. BiusHue paanoakTUBHOCTH Ha
YKUBBIC OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HEWTpoHA. HykinonHas monens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbha-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyyeHue.
3aKOH paAuOaKTUBHOTO pacraja.

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

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

Anepneiit peaktop. TepmosinepHsiii cunates. [Ipo6ieMbl 1 TEPCTIEKTUBEI SACPHON
SHEPIreTUKH. DKOJOTHUECKUE ACTIEKTHI IAEPHOIN IHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



MeTop1 HaOMIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dynaameHTanbpHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HUYECKOM KapTHHBI MUpA.

TexHnyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: JJO3UMETP, KaMepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TUnK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

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

Paspnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortarsbl pa3BUTUA acTpoHOMUU. [TpuKkiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKECHUE.

ConneuyHas cucrema.

Connue. CosHeuHast akTUBHOCTb. MicTrounuk sHeprun ConHua u 3B€31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J(narpamma «CIeKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM ITOCJIEI0BATEIBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTBY IS 3BE3]1 IVIABHOU
II0CJIEI0BAaTENbHOCTH. BHyTpeHHEe cTpoeHue 3B€31. COBpEMEHHBIE NIPEACTABICHUS O
MPOUCXOXKIACHUU U 3BOOIMHA COMHIIA U 3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Mnuneunsiit [lyts — Hama ["anaktuka. [lonoxenue n nemxenne Connua B ['anaktuke.
Turnbl raakTuk. Paguoramaktuku v kBa3zapbl. YEpHBIE BIPHI B iApaxX rajJakTHK.

Bcenennas. Pacipenne Beenennoii. 3akon Xa060ma. Pazdoeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEnTuKkTOBOE M3TydEHHUE.

Macurabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX
NPUIIOKEHUH J1JIs1 OTIpEeIeNICHUS TTOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CeBEPHOro NMONTyLapus U SpKUe 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o01maronee MOBTOPEHUE

Ponb pu3uku 1 acTpOHOMHUM B YKOHOMHUYECKOM, TEXHOJOTUUECKOM, COLIMAIBLHON 1
ATUYECKOH cdepax AesiTeIbHOCTH YEI0BEKa, pOjib U MECTO (PU3UKU U ACTPOHOMUU B
COBPEMEHHOUM HayYHOU KapTUHE MUPA, POJib PU3NUECKON TEOPUH B POPMUPOBAHUU
IPEICTaBICHUN 0 (U3HUECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B
00111eM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NMPEACTaBICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenue kypca pusnku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIsieTcs C y4€ToM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnule nonamus, CBI3aHHbIE C U3YYEHHEM METOJI0B HAyYHOTO
NO3HAHUS: SIBJICHNE, HAyYHBIN (aKT, TUIIOTE3a, (PU3nuecKas BeIMYMHA, 3aKOH, TEOPHS,
HaOJII0IEHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IENb, U3MEPEHUE.



Mamemamuxa: pelieHre CUCTEMbl YPAaBHEHHM, TPUTOHOMETPHYECKUE (QYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKIAECTBO,
BEKTOPHI M UX TIPOCKITUU Ha OCH KOOPJINHAT, CJI0KEHUE BEKTOPOB, IPOU3BOIHEIC
AJIEMEHTAPHBIX (PYHKINH, TPU3HAKH MTOJA00HS TPEYTrOJIbHUKOB, OTPEACIICHUE TUTOIIATH
IJIOCKUX (UTyp ¥ 00BEMA TElL.

bBuonocus: snexTpuyeckue SIBICHUS B )KUBOU MPUPOJE, KOJIeOaTEIbHBIC IBIKESHUS B
KUBOW MPHUPOJIC, ONITUICCKUE SIBJICHUS B )KUBOW MPUPOJEC, ICHUCTBHE paJlallii Ha )KUBBIC
OpTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pPa30BaHUS KPUCTAITMYECKON PEIIETKH, CIEKTPATbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIC TTOJTFOCA 3€MJTH, 3aJIC)KH MAaTrHUTHBIX Py, (HOTOCHhEMKA
3€MHO OBEPXHOCTH, IIPEICKA3aHUE 3eMIICTPSICEHU.

Texnonozus: TAHAM IEKTPOIEpead, FTeHepaTOp MePEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, UHIYKIIMOHHAS TI€Yb, pajiap, paauoNnpuéMHUK, TEIEBU30p, AaHTEHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN amnapaT, BOJJIOKOHHAs ONTHUKA, COJTHEYHas OaTapesl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yuebHoro mpenmera «Pusnka» Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus
(6a30BbIN YPOBEHB) AOTAKHO O0ECTICUUTh TOCTUKEHHUE CICIYIOMNX TUYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIEC pe3yJIbTaThl OCBOCHHS yueOHOTro npeaMeTa «Du3rkay JT0KHBI OTpaXKaTh
TOTOBHOCTH M CITOCOOHOCTh 00YYAIOIIUXCS PYKOBOJICTBOBATHCSA C(HOPMUPOBAHHOM
BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIUM, TO3UTUBHBIX
BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o0111ecTBa, pacIIUPEHUE KU3HEHHOTO OMbITA U OTbITA ACSITEIBHOCTH B MPOIIECCE peaTu3aliu
OCHOBHBIX HampaBJICHUN BOCIIUTATEIHFHOM AEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN TO3UITUU 00YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

MPUHATHE TPATAIUOHHBIX 00IIEYETOBEUSCKIUX TYMAHUCTHICCKUX B IEMOKPATHICCKUAX
IICHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JCATEIHHOCTh B HHTEPECax TPaKIaHCKOTO OOIIECTRA,
y4acTBOBATh B CAMOYIIPaBJIEHUH B 00pa3oBaTEIbHON OpraHu3alliu;

yMEHHE B3alMOJICCTBOBATH C COLIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKIIUSAMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOH U BOJOHTEPCKOMN JACATECILHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTHh POCCUNUCKOMN TPaKIaHCKON MACHTUYHOCTH, TAaTPUOTH3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYIaPCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUNUCKUX
YUEHBIX B 00JAaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO M PUHUMATh OCO3HAHHBIC PEIICHUS,
OpPHEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUAst SCTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYeCcKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHHUS:

HMHTEPEC K Pa3IndHbIM chepam npodecCHOHaATBHOM NeITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD OymyIieit
podeCCuu M peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIAHbL



TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTH (PU3MKU Ha
MPOTSHKEHUH BCEH JKU3HH;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTH SKOJIOTHUECKON KYIBTYpBI, OCO3HAHHE TTI00aTBHOTO XapaKTepa
IKOJIOTMYECKUX TPoOIIeM;

TIIAHUPOBAHKE M OCYILIECTBIICHHE ICHCTBUI B OKpYIKArOIIEH cpelie Ha OCHOBE 3HAHHUSI
IeJIei yCTOWYMBOTO PA3BUTHS YEIIOBEUYECTRA;

pacIIMpeHue OmbITa JeSTEILHOCTH YKOJIOTUIECKON HAITPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 110 PH3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(pOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAHHE [ICHHOCTH HAYYHOH JIEATEIIbHOCTH, TOTOBHOCTH B MPOIIECCE N3YUCHUS
(U3MKH OCYIIECTBIISATH MPOCKTHYIO M UCCIIEOBATENBCKYIO IEATEIbHOCTh MHANBUIYAIBHO U
B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHbBIE YUeOHbIE 1eiiCTBUS
Ba3oBble jiornyeckue aeiicTBUA:

CaMOCTOSITENIEHO (POPMYITHPOBATH U aKTYaIH3UPOBATH MIPOOIIEMY, pacCMaTPUBATh €&
BCECTOPOHHE;

OTIPEIENATH TSN JeATESILHOCTH, 3a/1aBaTh ApaMETPhl M KPUTEPUHU UX TOCTHKCHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B pACCMATPUBAEMBIX (PU3NUECKHUX
SBJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS] MPOOJIEMBI C YIETOM aHAM3a UMEIOIITUXCS
MaTepHaTbHBIX 1 HEMATePUATLHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IIEJISIM,
OIICHUBAThH PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHHUPOBATH U BBITIOJNHATH PaOOTy B YCIOBHUSAX PEATbHOTO, BUPTYAJTLHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHU U METOJIaMU (PH3UIECKOM
HAyKU;

BJIQJICTh HaBbIKAMH YY€OHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIEATEILHOCTH B 00IaCTH
(GU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
3a/1a4 GU3HYECKOTO COJIEPIKAHMSI, MPUMEHEHHUIO PAa3IMUYHbIX METOOB MMO3HAHMUS;

BJIAJICTh BUJAMU JICSITEIIBHOCTH TI0 MOJTYYEHUIO HOBOTO 3HAHMS, €TO MHTEPIIPETAINH,
peoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYAIIUSX, B TOM YUCJIE TIPU
CO37IaHUU YYEOHBIX TIPOEKTOB B 001acT (PU3NKH;



BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3H U aKTYaJIU3UPOBATh 33]1a4y, BIJBUTATh
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh ApIYMEHTHI JJI JOKA3aTeJIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh ApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh IOJYUYCHHBIE B XO/I€ PEIICHUS 3a/1a4l PE3YyJIbTAaThl, KpUTHYECKU
OLICHMBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 337aUl B 00pa30BaTEIbHON JESTEIBHOCTH, B

TOM YUCJIE IIPU U3YUEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETbh NEPEHOCUTD 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 00JaCTh KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ nunpopmanmeii:

BJIa/IE€Th HABbIKaMU MOJY4YEHUs] HHPOpMAIMK (PU3UUIECKOTO COIEPIKAHUS U3
VMCTOYHHMKOB PAa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIIATH ITIOUCK, aHAJIU3,
CUCTEMATU3aLMI0 U UHTEPIIPETALIMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HopM
IIPE/ICTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTh UHPOPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX 3314 ¢ COOII0ACHUEM
TpeOOBaHMI1 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHU,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIITMOHHON O€30I1aCHOCTH;

CO37aBaTh TEKCTHI (PM3HMUECKOTO COAEPKAHUS B PA3IMUHBIX (popmaTax ¢ yuéToM
Ha3Ha4YeHUsI HTHPOPMALIUU U LEJIEBOIM ayJTMTOPUHU, BEIOMpPAs ONTUMAIBHYIO (GOpMY
MPEICTABICHUS U BU3YyaIH3aLUU.

KoMMyHMKAaTHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIC JeHCTBHSA:

OCYIIECTBIATH OOIIEHUE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTyallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUS C UCIIOJIBb30BAHUEM SA3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIWBHUAYaIbHOU paObOThI;

BBIOMPATHh TEMATUKY U METObl COBMECTHBIX JEHCTBUNA C yUETOM OOILIMX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA,;

IIPUHAMATh L€ COBMECTHOM JIEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS 110 €€ JOCTMIKEHUIO: COCTABIIATH IUIAH ACUCTBUN, PACIIPEACIIATh POIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIAAA U KaXKAO0T0 yYaCTHUKA KOMaH/bl B 00NN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[peiIaratb HOBbIE IPOEKTHI, OLICHUBATH UJICHU C MO3ULIUY HOBU3HBI, OPUTMHAJIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MIO3UTUBHOE CTPATETMYECKOE MIOBEICHUE B PA3JIUYHBIX CUTYaALIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.



PerynsiTuBHBIC YHHBEpPCAJIbHbIC YUeOHbIE NelCTBUA
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIISITh I03HABATEIBHYIO JEATEIILHOCTh B 00JIaCTH (PU3UKH U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTaBIIATH IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH
BBIIIOJIHEHHSI IPAKTHYECKOM paOdO0ThI C YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATbh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MIPOSBICHUIO SPYAULIMU B 00JaCTH (PU3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEIIM;

BJIQJICTh HABbIKAMHU [TO3HABATEIILHON PEPIICKCUN KaK OCO3HAHMS COBEPILIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pe(hJIEKCUH JJIsl OLIEHKU CUTYallMH, BBIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTaTOB IEATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX NP aHAJIM3€E PE3yIbTaTOB IEATEIbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpouiecce 1O0CTHKEHNS TMUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI 1O (PU3HKE
JUTSL YPOBHSI CpEJTHET0 00111eT0 00pa3oBaHus y 00yUaIoIIUXCsl COBEPIICHCTBYETCS
HSMOLIMOHAJIbHBIN UHTEIIEKT, IPEANoaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HANIPABJICHUsI pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHOM C(epbl, ObITH
YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATD
OTBETCTBEHHOCTh 32 CBOE MOBEICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHATIbHBIM
MU3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K TIOCTUKEHUIO LIETU U YCIIEXY,
ONTUMH3M, HUHULIUATUBHOCTh, YMEHHUE JEMCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE JPYTHX,
YUUTBIBaTh €T0 MPH OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COINEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAaUBATh OTHOILIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.



HNPEAMETHBIE PE3YJIBTATHBI

K koniry o0ydyenus: B 10 kyacce npemMeTHbie pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBAThH Ha MPUMEPaX poJib U MECTO (PM3UKU B (POPMUPOBAHUH COBPEMEHHOM
HAy4YHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTHYECKOM
JEeSTENBHOCTHU JIFOJIEH;

YUUTBIBATh TPAHUIIBI TPUMEHEHUSI U3YUEHHBIX (DU3UUECKUX MOJIEJICH: MaTepralibHas
TOYKa, UHEpLIMAJIbHASl CUCTEMA OTCUETa, a0COTIOTHO TBEPIOE TENO, UCATbHBIN Ta3, MOJEIU
CTPOCHMUSI Ta30B, KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN JICKTPUUECKUI 3apsi]] IPU PEIICHUU
(bu3uYecKuX 3a1a4;

pacno3HaBaTh PU3NYECKUE SIBJICHUS (ITPOIIECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYISIPHO-KUHETUUYECKON TEOPUHN CTPOCHHUS BEILIECTBA U AJICKTPOIUHAMUKH:
PaBHOMEPHOE 1 PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOTHOE TIaJICHHE TET,
JIBMYKEHUE TI0 OKPY>KHOCTH, UHEPIIHS, B3auMoieiicTBre Tei, 1uddy3us, OpoyHOBCKOE
JIBMKEHUE, CTPOCHUE )KUIKOCTEH U TBEP/IBIX TN, U3MEHEHNE 00bEMa TeJl MPU HarpeBaHUU
(OXJMaxJIeHNH ), TETNIOBOE paBHOBECHE, UCTIAPEHUE, KOHACHCAIHS, TIaBJICHUE,
KpHUCTaJUIA3al1s, KAUTIEHHUE, BIAXKHOCTh BO3/1yXa, MOBBILICHHUE JIaBICHUS Ta3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYE, CBA3b MEK/y TapaMeTpaMH COCTOSIHUS ra3a B
M30Ipoleccax, ANEKTpU3alus Tell, B3aUMOACHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONB3Ys (DU3NYECKUE BETMUMHBI: KOOPAUHATA,
MyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC TeJla, KHHETUYeCKas
SHEPrusl, NOTEHIMANIbHAS DHEPTUSI, MEXaHUYECKasi paboTa, MeXaHW4YeCKasi MOITHOCTh; MPHU
OMMCAHUU MPABWIHHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIOIB3YEMbIX BEJTUYUH, UX
0003HaYEHUS U €IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMHU BEIMUHMHAMU;

OTMCHIBATh U3yUYCHHBIC TETIOBBIC CBOMCTBA TEJ U TEILJIOBBIE SIBJICHUS, UCIIOJIb3YSI
(dbu3nYecKue BeIMYHMHBL: JaBJICHUE Ta3a, TEMIIepaTypa, CPEAHsS KUHETUYECKasi SHEPT s
Xa0TUYECKOTO JIBU>KEHUSI MOJIEKYJI, CPEAHEKBAAPATHYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TETJIOTHI, BHYTPEHHSISI SHEPTHsi, paboTa raza, Kod)PHUIIMEHT MOJIE3HOTO JIEUCTBUS TETLIOBOTO
JIBUTATEJISI; IPU ONMUCAHUU TIPABMIIBHO TPAKTOBATH (DU3UUECKUIN CMBICI UCIIOH3YEMBbIX
BEIIMYNH, X 0003HAUCHUS U SIUHUIIBI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE IAHHYIO
(M3UYECKYIO BETMYHUHY C IPYTUMH BEJIMUNHAM;

ONUCHIBATh U3YUYECHHBIE SJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE SABICHUS
(TIporiecchl), UCTOIB3YS (PU3NUECKUE BETUUYMHBI: DJICKTPUUYECKUM 3apsifl, DIICKTPUIECKOE
1oJjie, HanpsHKEHHOCTD TOJIs, TOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; MPU OMKUCAHUU TTPABUIILHO
TPaKTOBaTh (PU3NUECKUN CMBICI UCIIOJIH3YEMbIX BEJTUYUH, UX 0003HAUCHUS U €TUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUUHY C APYTUMHU
BEJINYUHAMU;

aHaJIM3UPOBATh (PU3NYECKUE TIPOLIECCHI U SIBJICHUS, UCTIONB3YSI (PU3NUECKUE 3aKOHBI U
MPUHLNIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 111 3akonsl HetoTOHA, 3aKOH cOXpaHEHUs
MEXaHHYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUI CYNEPIO3ULIUH CHIL,
MIPUHLINI PAaBHONPABUS UHEPIHAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO0 CTPOEHUSI BEUIECTBA, FA30BbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUUECKON YHEPTUH



TEIJIOBOr'O JIBM>KEHHSI MOJIEKYJ C a0COIFOTHOM TeMIIepaTypoi, NEPBbIA 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUUECKOro 3apsiaa, 3akoH KynoHa, npu 3Tom
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAYKEHUE U YCIOBUS
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTrh yCIOBUS UX O€30M1aCHOT0 MCIIOIb30BaHMs B IOBCEHEBHON KU3HU;

BBIINOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NUECKUX SABJICHUH U MPOLIECCOB C
MCIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX H3MEPEHUM, TIPU 3TOM (HOPMYIUPOBAThH
npo0semMy/3aaady U THIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPeIOKEHHOT0 000PYAOBaHUSA, TPOBOAUTH OMBIT H (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBISTH MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEIUYHUH, IIPH 3TOM
BBIOMpATH ONTUMANBHBIN CIIOCO0 U3MEPEHHSI U UCIIOJIb30BATh U3BECTHHIE METObI OLIEHKH
ITOIPEIIHOCTEN H3MEPEHNN;

HCCIIEIOBATh 3aBUCUMOCTU MEXy PU3NUECKUMU BEJIMYMHAMHU C UCIIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
MOJIyY€HHOM 3aBUCUMOCTH (PU3NYECKUX BEJTMUYMH B BUJIE TaOIUI] U rpapuKOB, Je1aTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

co0JII01aTh MpaBuiia OE30MACHOTO TPyia IPU MIPOBEIECHUH HCCIEA0BaHNUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, YUEOHO-UCCIIEJ0BATEIBCKOM U MPOEKTHOM AEATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIa0OpaTOPHOro 000pyA0BAHUS;

penaTh pacy€THBIE 3a/1a4u C IBHO 33JJaHHON (PM3MUYECKOW MOJEIIbIO, HCTIOJb3YS
(r3nYecKue 3aKOHbI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a7a4i BHIOUPATh
(U3UYECKYIO MOJIENb, BBIIEIATh (PU3NUYECKHE BETMUMHBI U (DOPMYJIbI, HEOOXOAUMBIE JIs €€
pelIeHus], IPOBOAUTH PACUYETHI U OLIEHUBATH PEAIBHOCTD MOJIYYEHHOTO 3HAUCHHUS
(huU3nYeCKOM BEITUUYUHBI,

penaTh Ka4eCTBEHHBIE 3aJa4l: BbICTPAUBATh JOTUYECKH HEMTPOTUBOPEUUBYIO LIEMTOUKY
paccyXeHUM ¢ OMOPOil Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

MCIOJIb30BaTh NPU PEILICHNHN YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIUOHHBIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U MPEACTABICHUS yUeOHON U
Hay4YHO-TIOMYJISIPHON MH(POPMAIUH, TOJYyY€HHON U3 pa3InYHbIX HCTOYHUKOB, KpUTHUECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

NPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 0 (PU3MKE B MOBCETHEBHOW KU3HM JIJIS
oOecreueHus: 6€30MacCHOCTH MPU 00OpaIIeHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMH,
JUTSL COXPAHEHMSI 3J0POBbS U COOJIIOIEHHSI HOPM 3KOJIOTMUECKOTO MOBEICHUS B OKpYKaroLen
cpene;

paboTath B rpyIIie ¢ BHINOJHEHUEM PA3IMYHBIX COLIMAIIBHBIX POJIEH, TIIaHUPOBAThH
paboTy rpymnmnbl, pallMOHAIBLHO PACPEAEIATh 00S3aHHOCTU U TUIAHUPOBAThH JIEATEIbHOCTh B
HECTaHIApPTHBIX CUTYAlUSX, aICKBATHO OLIEHWBATDH BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIIHI B
pelIeHre paccMaTpUBaeMOn IPOOIEMBI.

K kon1y o6ydyenus B 11 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHbI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHUI:



J€MOHCTPUPOBATh HAa IPUMEPaAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM
JESITEIbHOCTH JIFOAEH, EIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBIBaTh TPAHULIBI IPUMEHEHUS U3yUYEHHBIX QU3NYECKUX MOJEIIEH: TOUSUHBIH
AIIEKTPUYECKUI 3apsi]l, JIyd CBETA, TOUEUHBIM HCTOUHUK CBETA, siIEpHAsi MOJENb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO $iipa IPU PEeLIeHUN (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (pu3nUecKue ABJIECHUs (MPoLecChl) U OOBACHATH X HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKHU U KBAHTOBOM (DPM3HUKU: AIEKTPUUECKask IPOBOJUMOCTh, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHUCTBUA TOKA, B3aUMOJICHICTBUE MAarHUTOB,
ANIEKTPOMATrHUTHAS UHIYKIUS, JEHCTBUE MArHUTHOTO MOJIsl HA MPOBOAHUK C TOKOM H
JABVOKYIIHICS 3aps/l, SIEKTPOMAarHUTHBIE KOJICOaHHs U BOJIHBI, IPSIMOJIMHEHHOE
pacrnpocTpaHEHHE CBETa, OTpakeHUE, MperoMIIeHHEe, nHTepdepeH s, TudpaKus 1
MOJIIPU3aIUsl CBETa, TUCTIepCHus cBeTa, poToanekTpuueckuii 3¢ dekt (hoTorddekr),
CBETOBOE JIABJIICHHE, BOSHUKHOBEHUE JIMHEMYATOIO CIIEKTPa aToMa BOJOPO/Ia, ECTECTBEHHAS
Y MCKYCCTBEHHAs palMOaKTUBHOCTb;

OIUCHIBATh U3yUEHHBIE CBOICTBA BEIIECTBA (3JEKTPUUECKHUE, MAarHUTHBIE, OITUYECKUE,
AJIEKTPUYECKYIO POBOJUMOCTD PA3IMUHBIX CPEJ]) U AIEKTPOMATHUTHBIE SIBJICHHUS
(mpotiecchl), UCNONB3YS GU3NYECKUE BEIUUNHBL: 3JIEKTPUUECKUH 3apsijl, CUila TOKa,
AIEKTPUUECKOE HANPSIKEHUE, JIEKTPUUECKOE COIPOTUBIIEHUE, Pa3HOCTh IIOTEHIMAJIOB,
AJIEKTPOJIBIIKYILAsA CUila, padoTa TOKa, MHIYKIMs MarHUTHOTO MOJIs, cujla AMIiepa, cujia
JlopeHua, THAYKTUBHOCTb KaTYIIKH, SHEPTHS JIEKTPUYECKOIO0 U MAarHUTHOTO TOJIEH, IEPHO
Y 4acTOTa KoJeOaHuil B Koye0aTeIbHOM KOHTYPE, 3apsij U CUJla TOKa B IIpoLiecce
TrapMOHUYECKHUX AJIEKTPOMArHUTHBIX KOJEOaHM, (POKYCHOE PAaCCTOSHHUE U ONTHYECKas cuia
JIMH3bI, IPU ONUCAHUU NIPABUIIBHO TPAKTOBATH (DU3UUYECKUN CMBICII UCIIOIb3YyEMBbIX BEJTUYMH,
1X 0003HAYEHUS U €IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMU BEIUUHMHAMY;

OIHCHIBATh U3yUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOILIECCHI, UCTIONb3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YACTOTA CBETA, SHEPTHS U
UMIyJbC GOTOHA, IEPUOJ MOTypachaia, JHEPTHsl CBSI3U aTOMHBIX SA€p, IPU ONUCAHUU
MPABUJIbHO TPAKTOBATh (PU3NUECKHUI CMBICI HCIIOJB3YEMBIX BEIMUUH, UX 0003HAUEHUS U
€/IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HaY€HUE (PU3NUECKON BETUUHHBI;

aHAJIM3UPOBATh (PU3NUECKHUE MPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U
MPUHIUIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATENBHOTO U NMAPAIETbHOTO COEIMHEHUS
MPOBOJIHUKOB, 3aK0H J[xoyns—JIeHna, 3aKkoH 31E€KTpPOMariHuTHOM UHAYKIIMH, 3aKOH
MPSMOJIMHEMHOTO PaCIPOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MIPEIOMIICHUS
CBETa, ypaBHEeHHe DiHIITeHa 17151 (oTod(PPerTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUS
MacCOBOT'0 YKCIIa, MOCcTylaThl bopa, 3aKOH pajiioaKTUBHOTO paciajia, Py 3TOM pa3indaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONPENENATh HAIPABJICHUE BEKTOPAa MHAYKIIMHA MarHUTHOTO I1OJIS1 IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHia;



CTPOUTH U OMKCHIBATh H300paKEHUE, CO3/1ABAEMOE INIOCKUM 3€pKaOM, TOHKOU JIMH30M;

BBITIOJIHATH SKCIEPUMEHTHI IO UCCIIEAOBAHUIO (DU3UUECKUX SIBICHUIN U MPOIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUIL: TIPU 3TOM (POPMYJIHPOBATH
npo0iemy/3agady ¥ TUIIOTE3Y yueOHOT0 AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3
PEIJI0KEHHOT0 000PY/I0BaHUS, TPOBOJIUTH ONBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BETUYUH, IPU ITOM
BBIOMPATh ONTUMAIBHBINA CIIOCOO U3MEPEHHUS U UCTIONh30BaTh U3BECTHBIE METObI OIICHKU
ITOIPEIIHOCTEN H3MEPEHNN;

HCCJIEIOBATh 3aBUCUMOCTHU (PU3MUECKUX BEIMYMH C UCTIOJIB30BAHUEM TPSIMBIX
M3MEPEHUIl: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTATHI MOTYYCHHON
3aBHCHUMOCTH (PM3WYECKUX BEJITUYMH B BUJE TaOIuIl U TpaUKOB, AeTaTh BBIBOIBI MO
pe3ynbTaTam MCCIIEIOBaHUS;

co0JII0AaTh MpaBmiia 6€30MacHOro TPyAa MPH MPOBEIECHUHU UCCIICIOBAHNIN B paMKaX
y4eOHOr0 FKCIIEPUMEHTa, YUEOHO-UCCIIEJ0BATEIBCKOM U MPOEKTHOM JAEATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BaHNUS;

peuath pacy€THbIE 337a4u C SIBHO 3a/laHHON (PU3UUECKON MOJIENbIO, UCTIOIb3YsI
(bur3nYecKue 3aKOHbI U PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4i BHIOUPATh
(bu3NYECKYIO MOJIENb, BBIICIATh GU3NYECKUE BEIMUUHBI U (OPMYJIbI, HEOOXOIUMBIE IS €€
peLIeHus, IPOBOANTH PACYETHI U OLICHUBATh PEAIIBHOCTD MTOJIy4€HHOTO 3HAUEHUS
(bu3NYECKOIl BETNYHHBI;

peniaTh Ka4eCTBEHHBIE 3aJa4l: BbICTPAUBATh JOTUYECKHA HEMTPOTUBOPEUUBYIO LIEMOUKY
paccyXkaeHuN ¢ OOPON Ha U3yUYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

MCII0JIb30BaTh MIPU PEUIEHUH YUYEOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALIMH U MPEACTABICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIPHOM MH(OpMALIMHU, TOJYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH
aHAJIM3MPOBATh MOJyYaeMyI0 HHPOpPMaLIKIO;

OOBSACHSTH MPUHIIUIIBI ICUCTBUS MAIINH, MPUOOPOB U TEXHUUYECKHUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO HCIOIb30BaHMS B IOBCEAHEBHON XKU3HU;

MIPUBOIUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3HUKE B TTOBCETHEBHOM KU3HU JISI
oOecrnieueHus 0€30MaCHOCTH MPU OO0paleHUH ¢ TPUOOpaMU U TEXHUUYECKHUMH YCTPOICTBaMH,
IUIS. COXpaHEHUs 310pPOBbs U COOIIOICHNS HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKpY KatoIeh
cpene;

paboTath B rpyIIie ¢ BHINOJHEHUEM PA3IMYHBIX COLIMANIBHBIX POJIEH, TIIaHUPOBATh
paboTy rpymnimbl, pallMOHAILHO PACPEAENIATh 00S3aHHOCTU U TUIAHUPOBATH JAEATEIBHOCTD B
HECTaHJAPTHBIX CUTYalUsX, aJIeKBATHO OLICHUBATh BKJIAJ] KaXXOT0 U3 YYACTHUKOB I'PYIIIIHI B
pelIeHre paccMaTpuBaeMon MpoOiemsr.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIIMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cymnepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cil‘[ OTMBnefI/I(I:{ pu BI/I)Pi(eHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



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

npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKHU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

anmnapara, CTpyWHOTO IIPUHTEPA.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAIUIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas MpoBoAUMOCTh. CBoiicTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [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

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenbubiii koHTYp. CBOOOHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIE 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameyIeHre BpEMEHH B COKpAIlleHUE mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» portospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besnus,
SPKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]T

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKON cdepax AesITeIbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






