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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHHHA M TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNIbHOM ITporpaMMmel, ipeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM denepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIINHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTeNbHBIX ~ OpraHu3ammax Poccuiickord  @Denepanuu, pealn3yIOIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBsA3€M (U3UMKHU C €CTECTBEHHO-HAayYHbIMU Yy4eOHBIMU IpenMeramMu. B Hell ompenenstorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METaIllpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 OKpYXalolleM MHUpeE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueH, Ouonorueit, gusmdyeckoit reorpadueid m actTpoHOMuel. Mcmonp30BaHWEe W aKTHMBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaa B (pOpMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpoOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/I MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOXHO pacCMaTpUBATh KaK MPUHIHUIIBI €r0 OCTPOECHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl Marepual Kypca GU3UKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIMana (pu3nyeckoi HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KpYroM TEXHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM

2



TEXHUKHU M TEXHOJIOTUH, a Takke 00CYKJIEHHsI TPOOJIEM pallMOHAIBHOTO MTPUPOA0TIOIH30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopud, posid (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NesITeIbHOCTH oOydatommxcs. [ 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BeigeneHne B ykazaHHOM IepedHe JabopaTopHBIX padorT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAHUSI 3aBUCUMOCTEN (PHU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIBITOB IO MPOBEpPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3yYeHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasfera Kypca,
TaK W HHTCTPpUPYSA 3HAHUA H3 Ppa3HbIX pPas3aciioB. HJ’IH KauCCTBCHHBIX 3aJa4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Ku3HH, TpeOyronue BhIOOpa (PU3NYECKONW MOJETH Il CHUTYyallud TPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecreueHnIo yueOHOTo mpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JO0DKEH M3Y4aThCs B YCIOBHSX MPEIMETHOro KabuHeTa (DPM3HKU WIHM B YCIOBHSX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAY4YHOIo LUKIa. B kabuHere Qusuku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
porpaMme no (PU3MKe YUCHUYECKUX MIPAKTHUYECKUX paboT U IEMOHCTPAIMOHHOE 000pYI0BaHNE.
JlemoHcTpanmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMMe Io
(bu3MKe KIIOYEBBIX JAEMOHCTpAUUN I HWCCIENOBAaHHS H3y4aeMbIX SIBICHUN U TPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaboparopHoe oOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH HENSIMU U3YUEHUS (DU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOEHUS

MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;
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(dhopMHpOBaHHE YMEHUN OOBSICHATH SBIICHUS C UCIOIh30BAaHUEM (PU3UYECKUX 3HAHUHN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIH (DU3HMKU JIIS PA3BUTHS APYTUX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3TUX Ieseld 00ecreurBaeTCsl PEUIeHUEM CIEAYIOUIMX 3ajad B Ipoliecce

M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

MPUOOpETEHNE CUCTEMBI 3HAHUK 00 0OMUX (PU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, FICKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHHS JUIS OOBSCHEHUS
(bu3UYeCKUX SBICHUW B TIPUPOJE U JJs TPUHATHS TMPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHME CIIOCOOOB pEIIeHUs] PA3THYHBIX 3a/lad C SIBHO 3aJaHHON (QHU3NYECKOU
MOJEIbI0, 33/1a4, I0JIPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3JaHle (PU3NYECKOM MOIeNH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHHe (U3UYECKUX OCHOB M TIPUHITUIIOB JIEHCTBUSI TEXHUUYECKHX YCTPOWCTB M
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEyY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEILHOTO TUIAHHPOBAHUS U TPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, AaHaJIW3a W  HHTEPIpETalMd  WHPOpMalMU,  OMpeaeTeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJISI pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoautcs 204 gacos: B 10 kimacce — 102 gyacos (3 waca B Henenio), B 11 kmacce — 102 gyacos (3
yaca B HEJIENIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp MPOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.

COAEPKXAHUE OBYUYEHMUSA

10 KJIACC

Paszpnen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS
®usnka — Hayka o npupone. HayuHele MeToapl MO3HaHUSA OKpyxatouiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B TIPOLIECCEe MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.
MonenupoBanue Qu3ndeckux siBJIeHU U mpoiieccoB. Hayunbsie runoressl. Dusndeckue
3aKOHBI M TCOPHH. | paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IprHITMT COOTBETCTBHS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHOH Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJIEH.
Jemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamurka



Mexanuueckoe JBkeHHE. OTHOCHTEIBHOCTh MEXaHWYeCcKOoro JABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMHM HA OCH CUCTEMBbI KoopjauHaT. CloXeHue MnepeMenieHul u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE JBIKEHUE. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATIbHOM TOYKH OT BPEMEHH.

CBoOotHOE MajieHue. Y CKOPEHHE CBOOOTHOTO TIaCHHUS.

KpuBonuueiiHoe naBwxkeHue. [[BkeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MMOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JIMHEMHAsA CKopocTh. [lepuoa u yacrora
oOpaiuenus. LleHTpocTpeMuTENBHOE YCKOPEHUE.

TexHuueckune ycTpoucTBa U MPAKTUIECKOE MPUMEHEHHE: CIIUIOMETP, JBUKEHUE CHAPAJIOB,
LIEITHBIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILUTFOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue aBrxeHus Tena, OpoleHHOTo Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaJieHHUS.

Hampasnenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHHS MEXK Y TYTSIMU, IPOHIECHHBIMH TEJIOM 3a IIOCJIEI0BATEIbHbBIE

paBHbIE MPOMEXKYTKH BPEMEHHU INPU PABHOYCKOPEHHOM JBIKEHHWH C HA4yallbHOM CKOPOCTHIO,
paBHO HYJIIO.

N3ydenune nBUKEHUS MIapuKa B BA3KOM KUJIKOCTH.

N3yuenune nBukeHus tea, OpoIIeHHOTO TOPU30HTAILHO.

Tema 2. /lunamuxa

[Tpuniun otHocurenbHocTH [Manuies. [lepBoiii 3akoH HetoToHna. MHepianbHbIe CUCTEMBI
OTCUéTa.

Macca Ttena. Cuna. Ilpunimun cynepno3unuud cui. Brtopoit 3akoH Hprorona st
MatepuaibHON TOUKU. TpeTuii 3akoH HploTOHA /1719 MaTepUaIbHbIX TOYCK.

3akoH BceMupHOro TsaroteHus. Cunia tsokectu. [lepBas KocMudeckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (moxosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJBXKECHHUS W cuiia TpeHus nokos. Koaddunuent tperus. Cuia COMPOTHBICHHUS TTPU
JIBIDKCHHUH TeJa B KUJAKOCTH WU rase.

[TocTynarensHoe ¥ BpamaTeabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuibl. Y cinoBust paBHOBECHS TBEPIOTO
Tena.

TexHuueckre yCTpONCTBAa W MPAKTUYECKOE MPUMEHEHUE: MOAUIMITHUKY, JIBUXEHHE
HCKYCCTBEHHBIX CIYTHUKOB.

Jemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoit 3akoH HeroTona.



N3mepenue cui.

CrnosxeHue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaru.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTaJICHUM.

CpaBHeHHUE CUJI TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HMKAIOIIMX B NPY)KMHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILLIEHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynsc MaTtepualibHON TOYKH (TeJa), CUCTEMbl MaTEpPUATIbHBIX ToUeK. VIMIynbe cuiibl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHepruss maTepuanbHOH TOYKU. TeopeMa 00 M3MEHEHMHM KHHETHYECKOU
SHEepruu.

[HoTenumaneHas sueprus. [loTeHuuansHas sHeprus ynpyro aeopMupOBaHHOMN NPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENMOTEHUUANbHbIE CHIIBL. CBs3b paOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM HEePIruu CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS MEXaHUYECKOU SHEPrUH.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEpP, MPYKUHHbBIN
MACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHIMAIBHON PHEPTUN B KHUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3ydyenne aOCOJIIOTHO HEYNPYroro yiapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMYEeCKOW JHEpPruu Teja Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Paspnen 3. MoJiekyasipHas pU3MKAa U1 TEPMOJAMHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOL MeopUul

OCHOBHBIE NOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 000CHOBAaHHUE.
bpoynoBckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJECHCTBUS YAaCTUL] BELLIECTBA.
Mojienu cTpoeHUs Ta30B, KUAKOCTEH U TBEPIBIX TeNl U 00bSICHEHUE CBOWCTB BEI[ECTBA HA OCHOBE
9THX Moaenei. Macca u pazmepsl MoJiekyil. Konnuectso Bemectsa. [loctosinHas ABoranpo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens uaeansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPHH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cCpefHel KHHETHYeCKOH SHepruu
TEIUIOBOTO ABIKEHUs yacTull ras3a. lllkana temnepatyp Kenbsuna. 'a3oBbie 3aK0HBL. Y paBHEHHE
MenneneeBa—Kianelipona. 3akon /lansrona. M3omponeccsl B HAEAIbHOM Ta3e ¢ MOCTOSHHBIM



KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeAcTaBICHHE H30IMPOLECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBA, (oTorpadum MOJIEKyI
OPraHU4YeCKUX COCTUHECHU M.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepna.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPO.Ly JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OMBITHI, WJUTIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATFHOTO T'a3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHHi oO0BbEMa
KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl e€ m3MmeHeHus. KonmudecTBo TermoTel U pabota. BHyTpeHHSsT SHEpTHs 0JHOATOMHOTO
ujeanbHOTOo ra3a. Buel Tensonepenayn: TeMIONPOBOIHOCTb, KOHBEKIUS, U3IyYeHUE. Y IeibHas
TEII0EMKOCTh BellecTBa. KonuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpumeHeHHE
MEpPBOTro 3aKOHA TEPMOJUHAMUKH K H3ompolieccaM. I paduueckast mHTeprperanus paboThl rasa.

Brtopoii 3akon TepmoanHamMukid. HeoOGpaTuMOCTh IPOIIECCOB B MPUPO/IC.

Tennossie MamuHbl. [I[pUHIANB ASHCTBUS TEIIOBBIX MaluH. [IpeoOpa3oBanus SHEPTUH B
TerToBbIX MamuHax. KoadumuenT nmonesnoro aevicteus temoBoit mammael. [ukn Kapro u ero
KO3 (GUIIMEHT MOJIE3HOTO EHCTBUS. DKOJIOTHUECKHE TPOOIEMbI TEIIIOOHEPTETHKY.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEeHHEH SHEpruu Teia MpPU COBEPLICHUU pabOTHI: BBUJIET MPOOKU U3
OYTBLIIKH MOJ] IGCTBHEM C)KATOTO BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPeHHS
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 10 aguabaTHOMY PaCHIMPEHHUI0 BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne ynenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. AOCONIOTHAs U OTHOCUTEIbHAS
BIIQXKHOCTh BO31yxa. HackllmeHHbIN map. YiaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHMOCTh
TeMIepaTypbl KUIIEHUS OT TaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIE Marepuanbl. [lnaBneHue W Kpucraumzauus. Y IeiabHas
TeruioTa masneHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHudeckne YCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHHUE: THTPOMETP U ICHXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH TIOTYICHHUSI COBPEMEHHBIX MaTepUaIoB, B TOM YHCJIE HAHOMATEPUaJoB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX ITAPOB.

Kurenne mpu MoHMKEHHOM JIaBIICHUH.

CriocoObl I3MEpPEHUS BIQKHOCTH.

HaGmoienne HarpeBaHus M IJIABJICHHS KPUCTALUTMYECKOTO BEIIECTBA.

JleMOHCTpaius KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne OTHOCUTETHLHOM BIQYKHOCTH BO3/IyXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DOnekTpu3arust Tell. OJEKTpUYecKud 3apsn. JIBa Buma dIEeKTpUUYECKHX 3apsijoB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYEeCKOoTo Tmojs. [IpuHIMN cymeprno3uiuu
ANEKTPUYECKUX MoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

PaboTa cun sanextpocrarnueckoro nosist. [loreniman. Pasnocts notennuanos. [IpoBoaHuKH
Y TUDJICKTPUKH B JIEKTPOCTATUUECKOM ToJI€. J[nanekTpudeckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckne yCTpOWCTBAa M INPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCHUMOCTB JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIA/IN TUIACTHH, PACCTOSHUS
MEKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJOBUS CYIIECTBOBAHHUS IIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma i ydacTka 1emnu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIebHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH SIEKTPHUUECKOTO TOKA.



DNEeKTpOABMKYIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ayis
MOJIHOM (3aMKHYTOM) 31ekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIIIOB
oT TemMieparypsl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHUOOPHI.

DOneKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
[Ina3zma.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE PUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKUA TOKA, DJEKTPOHArpeBaTeibHble MPUOOPHI, 3IEKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIH  JAMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
ITOJTYIIPOBOJHUKOBBIN IHOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COIIPOTHUBIICHUS LWIMHAPWUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOIIAIN
MTOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMenaHHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue >neKTpoABMKYIIEH Ccuibl. KOpoTkoe 3amMblKaHHE TabBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBMCHUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE HIIEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne cMEIaHHOTrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYILEH CHIIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO COITPOTUBIICHUS.

Habnronenue snexrpoinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
coJiepKaTelbHbIX MEKIIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHUMUHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpus, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl YpaBHEHUH, TuHeiHasa ¢yHKuus, napabdoia, runepooa,
uX rpaduku ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U UX IPOCKLIUHU HA OCHU KOOPIMHAT,
CJIOJKEHUE BEKTOPOB.

Buonoeusa: mexannueckoe JBWKEHHUE B JKUBOM mpupoje, aupgysus, ocMoc, Termioo0MeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONIEpEIauH, TEMJIOBOE PABHOBECHE), DIEKTPUUECKUE SBICHUS B
YKUBOM IIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIDHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KXKUIAKOCTEH M TIa30B, JJIEKTPUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAS JUCCOLUALINS, FalbBaHUKA.

T'eozpaghus: BNaXXHOCT BO3lyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, MOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS UMITyJIbCa B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOIUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH OJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepUalIOB, M  HAHOTEXHOJIOTHH,  DJIEKTPOCTAaTUYEeCKas  3aluTa,  3a3eMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBaHUKA.

11 KJIACC

Paznen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPOMAzZHUMHAA UHOYKYUA

IlocrossHHEIE MarHWTHEL. B3amMopaelicTBHE ITOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bexrop marauTHOM MHAYKIMH. [[puHIMT Cyniepno3uiy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHayKuy. KapTrHa nuHui MarHUTHOM WHTYKITUH TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarnuTtHOE T0JIe TTPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIMA MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanMoaelicTBue MPOBOTHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOIyJb U HAalpaBJICHUE.

Cuna JlopeHma, e€ Monyib W HampapieHHe. J[BMKeHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pabora cumsl Jlopenta.

SIBieHMe ANEKTPOMArHUTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHOMW HWHIYKLIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpoMarHuTHOW unaykuuu dapanes.

BuxpeBoe snexkrpuueckoe ImoJjie. DJIEKTPOABMIKYIIAs CUJIa WHAYKIMUA B IPOBOJHHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IOJIE.

[IpaBuo Jlenna.

NHayKTUBHOCTB. SIBI€HHME CAMOUHAYKIIMU. DJIEKTPOABMKYILAS CUIa CAMOUHIYKIIHH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUThI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3I€MEHTAPHBIX YaCTHULl, UHIYKIMOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHuE ANEeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYILIEH CHIIBI MHAYKIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
IMOTOKA.
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SIBiIeHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHne MarHuTHOrO MOJIsl KATYLIKH C TOKOM.

HccnenoBanue nelcTBUs MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.
HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbsle KONEOAHUS

Konebarenpnass cucrema. CBoOomHble MexaHWuyeckue KojeOaHus. [‘apmMoHudeckue
konebanusa. Ilepwon, dactora, ammuuryna W ¢dasza koneGanumid. [Ipy)KUHHBIH MasSTHUK.
Maremaruueckuii MassTHUK. Y paBHEHHE rapMOHUYECKUX KoseOanuil. [IpeBpalieHre snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebatenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAaHUSI B HJI€ATLHOM
KojeOaTeNbHOM KOHType. AHAJOTUs MEXKIy MEXaHWYECKUMU U DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATBHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojieOaHUSX. BbIHYKIEHHbIE MEXaHUUECKHE KOoJIeOaHMUs.
Pe3onanc. BeiHyX1€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennsblii TOk. CHHYCOMJANBHBIM ITEPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenaya U NOTpedsieHHWE DIEKTPUUECKONH SHEPIHH.
OKOJIOTUYECKHE PHUCKH TIpU MPOU3BOACTBE AIIEKTpO3Hepruu. KynbTypa wHcnonab3oBaHUSA
NIEKTPOIHEPTUH B TOBCEAHEBHOMN )KU3HU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUU 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, JIMHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeIbHOW cUCTeMbI (TIPYKHHHBIN M MaTeMaTU4eCKUI
MasITHUK).

HabGnronenue 3aryxaromux Kojie0aHuH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB006OAHBIE IEKTPOMArHUTHbIE KOJICOaHUS!.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHHsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc npu 1ociie0BAaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JIMHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUoOJia MajbIX KoJleOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanne mNepeMEHHOrO TOKAa B LENM M3 TOCIENOBATEIIBHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBI, yCI0BUs pacnpocTtpaHenus. Ilepuon. CkopocTs pacipocTpaHeHus
u januHa BosHblL. [lomepeunble W MpooJbHBIE BoOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.
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3Byk. CkopocTb 3ByKa. I pomKkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3JIYYCHHsS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarauTtHoii BosaHe. CBONCTBA 3IEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpelioMJieHHe, mojsipuzauus, audpaxuus, uHTeppepeHuus. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIkana >meKTpOMarHuTHEIX BOJIH. [IpuMeHeHHE 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHIIBI paIrOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

TexHuueckre yYCTpOWCTBAa M MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPAa3BYKOBAsl JMArHOCTUKA B TEXHHUKE W MEIUIIMHE, pajap, PaauONpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno Kak HICTOYHUK 3BYKa.

Ha6mronenune oTpaykeHus U MpeIoMIICHUS MEXaHUIECKUX BOJTH.

Habnmtonenue nntepdepeHnu u Juppakiiii MEXaHHUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnrogenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOM M YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, IPEJIOMIIEHUE,
noJsipu3anus, Tudpakius, HHTepepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonnHeliHOE pacpoCTpaHEHUE CBETa B OJTHOPOJAHOM cpee.
JIyd cBeta. ToueyHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUN B TIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHbI MpENOMJIEHHMsS] CBeTa. AOCOJIOTHBIM  MOKa3aTelb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroia MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u paccewBaromiye JHH3bL. ToHkas nuH3a. DOKyCHOE paccTosHUE U
ONTHUYECKasl ChJia TOHKOU JUH3BL. [locTpoeHne n300paxeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. GopMyna TOHKOU JIMH3BL. YBEIUYEHHE, JABA€MOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTUKH.

BonnoBas onrtuka. WuTepdepeniuss cBera. KorepeHTHble HCTOYHUKU. Y CIOBUA
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss  cBera. [udpakinuonnas pemérka. YcinoBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB TpH MaIeHUd MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEHIETKY.

[Honspuzanus ceera.

Texnuyeckne yCTpoWCTBa W MpPAaKTHUECKOE MPHUMEHEHHWE: OYKH, Iyma, (oToarmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOTI, TEJIECKOI, BOJJIOKOHHAs ONITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu
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[IpsimosiuHEiHOE pacnpoCTpaHEHUE, OTPaKEHWE M IpejomiieHue cBera. OnrTuueckue
pUOOPHL

[TonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

Habnronenue naTepdepeHnnn cpera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[lonyuenue cnekTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Paznea 6. OcHOBBI ClielIHAJIBLHON TEOPUH OTHOCUTEJIbHOCTH
['panuubl MPUMEHUMOCTH KIACCMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TEOopHH
OTHOCHTEILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BaKyyme, IPUHIUI
OTHOCUTEIBHOCTH DWHILTEIHA.
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEeMEHHU M COKPAIICHUE JTHHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTrUEl U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u SHEPTUH (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
¢dhoToHa.

OtkpeiTie u wucciaenoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitHmreitHa a1 hotoddpdexra. «KpacHas rpanuma» Gorodddekra.

JlaBneaune cBeta. OnbiTel I1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEHeHHe: (PoTodneMeHT, (OTOAATUUK,
coJIHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -yactuil. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nydenue u mormnomieHne GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YPOBHSI SHEPTrUM Ha aApyroil. Buasl cnektpoB. CrieKTp ypoBHEW 3HEPTUU aTOMA BOJAOPOAA.

BonnoBble cBoiicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.
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TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIM aHAIIN3
(ciekTpockomn), Ja3ep, KBAaHTOBBIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habmtoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HaGnronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
DKCIepUMEHTHI, JOKA3bIBAIOIINE CII0KHOCT CTPOEHHUS Apa. OTKpBITHE PAlMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paaAloakTUBHOIO u3iaydyeHus. CpolicTBa anbda-,
Oera-, raMMa-u3nydeHus. BinsHue painoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
OTtkpeITHE IpoTOHA U HeWTpoHA. HykimonHas monens siapa ['eiizenbepra—lBanenko. 3apsn
sanapa. MaccoBoe uncio saapa. M3oromnst.
Anbba-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.
AnepHblie peakuuu. [lenenue u CUHTE3 sIED.
SAnepusiii  peaxtop. TepmosinepHblii cunTe3. IIpoGieMbl M MEepCHEKTUBHI  SACPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCIeKThI IEPHOI SHEPTreTHKU.
DnieMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA.
Meto1b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaJIbHBIC B3aUMOJACHCTBUSA. EMMHCTBO (pM3UUECKON KapTUHBI MUpAa.
TexHuyeckre yCTpoOiCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.
Jlemoncmpayuu
Cy€TunK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUUKHU

Oranel pa3BuTus actpoHomui. IIpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.

Bup 3Bé3nH0ro Heb6a. Co3pesnus, sipkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHIKEHUE.

Conneunas cucrema.

Connue. Conneunas akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3OBI, HUX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CIeKTpalbHBIN KJIACC — CBETUMOCTB). 3BE3/1bI ITIaBHON
IIOCJIEOBATEIBHOCTA.  3aBUCHUMOCTh  «Macca — CBETHMMOCTb» JUIsl  3BE3J  TJIaBHOU
IIOCJIEOBATENBbHOCTH. BHyTpeHHee crTpoeHne 3BE34. CoOBpeMEHHBIE IPEACTABIEHUS O
IIPOUCXOXKACHUU U 3BoJironnu CoJIHLIA U 3BE311. DTanbl KU3HU 3BE3L.

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxenne CoisHua B I'anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBazapel. UEpHBIE ABIPBI B sAIpax rajlaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbousbmoro B3peiBa. PennkroBoe usinyyeHue.

MacmtabHast ctpyktypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl acCTpOHOMUH.
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Yuenuueckue nabniooenus

Habnronenust HeBOOPYXEHHBIM TJ1a30M C MCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX MPHUIIOKECHUN
IUIsL OTIpEeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noymapus U sipkue 3BE3/IbL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maroniee NnoBTOpPeHUE

Ponp (u3uku w acTpoOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIILHOW U
ATHYECKOU cpepax AeaTeTbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKH M aCTPOHOMHUHU B COBPEMEHHON
HAyYHOH KapTHHE MHpa, pOJib (PHU3MUECKOW TEeOopuu B (POPMHPOBAHUHM MPEICTABICHHNA O
¢u3nvecKoil KapTHHE MHpPa, MECTO (PU3NUECKON KapTUHBI MHpaA B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX MPEACTaBIECHUIN O IPUPOJIE.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHS B 11 Kimacce OCyIIeCTBISETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnovle nowsimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
sBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHIE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHrne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIHUU: CHHYC,
KOCHHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0JI00US TPEYTOJIBLHUKOB, OIMIpeIelIeHHE TUIONIaIU TUIOCKUX QUryp U 00bEMa Ted.

buonocus: anekrpudeckue IBJICHUS B )KUBOW MPUPOJIE, KoyieOaTeNbHbIe ABMKEHUS B )KUBOI
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, ACUCTBUE paIlMallui HA dKUBbIE OPraHNU3MBI.

Xumua: CTpoeHHE aTOMOB M MOJIEKYN, KpUCTa/LIMYecKash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJTH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MOBEPXHOCTH, IIPECKA3aHNE 3eMIICTPICEHUH.

Texuonoeus: AMHUM DIEKTpOIIEpeiady, TeHepaTop NEPEMEHHOTO TOKa, 3JIEKTPOJIBUTATEllb,
WHIYKIUOHHAS Te4b, pajap, paJuoONpuUEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIHIEI'O OBPA3OBAHMUA

OcBoeHue yqe6Horo npeamMcTa «®Duszuka» Ha YPOBHE CpCIHEIO O6H_ICFO O6pa30BaHI/I$I
(6330BHI>1 ypOBeHB) JOJIZKHO o0ecneyuTh JOCTHIXXCHHUC CJICAYHOIIUX JINYHOCTHBIX,
MCTAIIPpCAMCTHDBIX U IIPEAMETHBIX O6pa3OBaTeHBHHX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMs ydeOHOro mpenmera «®Dusnka» AOKHBI OTPaXaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOSXJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM ILIEHHOCTSM  POCCHICKOro  OOIlecTBa,
pacIIMpeHUe KU3HEHHOTO OMbITa M ONBITAa JESITEIBHOCTH B IPOLIECCE pPEAM3alUl OCHOBHBIX
HaIPaBJIEHUH BOCIIMUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
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1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaloIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOro 00I1EeCTBa;

MPUHATHE TPATUIUOHHBIX OOIICUETOBEYECKUX TYMAHUCTHUYECKUX U JAEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pPa30BaTEIILHOM OpTraHU3aIlNu;

YMCHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHA C HX
(GYHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOHN ¥ BOJIOHTEPCKOU NESATSILHOCTH,

2) NIaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'PaXIaHCKON MIEHTUYHOCTH, TaTPHOTU3MA;

I[EHHOCTHOE OTHOIICHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHHCKHX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHICCKOTO ITOBEICHHS;

CIIOCOOHOCTH OI[CHUBATH CUTYAITHIO M TPHHUMATH OCO3HAHHBIC PEIICHUS, OPUESHTUPYSICH Ha
MOPaJTLHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATSIILHOCTH YIEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(hu3uYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEPEC K Pa3IMYHBIM cepaM MpoPecCHOHAIBHOM AESITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢U3NKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymied mpodeccuu u
pealin30BbIBATH COOCTBEHHbBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO U caM00Opa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYPbl, OCO3HAHHUE TJIOOAJTBHOIO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYILIECTBIICHHE IEUCTBUI B OKpPY’KaIOIIEH cpeJie Ha OCHOBE 3HAHUS 1ieiel
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTMYECKON HaNpaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUS HU3NUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAay4HOU NeATeIbHOCTH, TOTOBHOCTh B MpOIlecce M3ydeHUs: (HU3UKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NESITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble Jornueckue aeiicTBUA:
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CaMOCTOSTENIbHO (OPMYIIUPOBATh U AaKTYyaJHU3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONIPENIETATh LEH ACSITeIIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTheiBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTePUATbHBIX
Y HEeMaTepHuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB IIEISIM,
OIIEHUBATh PUCKHU MOCIECACTBUH IEATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHM TOHATUSIMH M METOJaMu (PU3HUYECKOi
HayKH;

BJIaJIETh HAaBBIKAMHU Y4YEOHO-HMCCIIEOBATEIBCKON M MPOCKTHOM NEATEILHOCTH B 00JaCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEIICHUsI 3a/1a4
(hMBUYIECKOTO COACPKAHUS, TPUMEHEHHUIO PAa3JIMYHBIX METOJIOB TIO3HAHUS;

BIIAJIETh BUJAMH JEATEIHLHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETaIluy,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUAX, B TOM YUCJIE IPU CO3aHUHN
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3aJady, BBIJIBUTATH
TUNoTe3y €€ penieHus, HaX0IUTh AprYMEHTBI JJIS I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUMN, 3a1aBaTh
napaMeTpsl U KPUTEPUHU pELICHUS;

aHAJIM3UPOBATH MOIYUYECHHBIE B X0OJI€ PELICHHUS 3a/1a4M Pe3yabTaThl, KpUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOPMYIHPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEIbHON JESITENLHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUYECKYIO 001aCTh KUZHEACSITEIbHOCTH;

yYMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PatGora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJIydyeHHUs WH(popMau (HU3NYECKOTO COAEP)KaHUS M3 MCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IMOWCK, aHaIM3, CUCTEMAaTHU3alUi0 U
HMHTEPIPETANI0 HHPOPMAIH PA3TUYHbIX BUJIOB U (hOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMALIHH;

WCIIOJIb30BaTh CpeACTBAa HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOICHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcoCcOepekeHUs, TPABOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM O€301acHOCTH;

co37aBaTh TEKCTHl (DUBUYECKOTO COJEpX aHWs B pa3NUYHbIX (opmarax ¢ ydEéToMm
Ha3HaYeHUs WH(OPMAIIUU U 1IeTIEBOH ayAUTOPHH, BHIOHPAsi ONTUMAIBHYIO ((OPMY MTPEICTaBICHHUS
Y BU3yaJlM3aluu.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:
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OCYIIECTBIIATH OOIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAJILHOW pabOThL;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHMAMATh LEJIM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCMCTBUM, pACIPEAEIITh POJIM ¢ Y4ETOM MHEHHN
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJ0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJAECH C MO3WULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHblEe yHUBeEpcaibHbIe Y4eOHbIE 1eHCTBHS
Camoopranuszaums:
CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B 00OJacTu (pu3uku u
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHHs] PacUETHBIX M KA4eCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JlaBaTh OLIEHKY HOBBIM CUTYaIHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JieNlaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIaCTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;
BIIaJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPUEMBI pepIIeKCHU AJIsl OLIEHKH CUTYallMH, BEIOOpA BEPHOTO PEIICHHUS,;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apT'YMEHTHI IPYrUX MPU aHATIU3€E PE3YyIbTaTOB ACSITEIbHOCTH;
MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mporiecce noctukeHus TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI TIO (pU3HKE ISt
YPOBHSI CpeHEero 00Iero o0pa3oBaHus y OOy4alOIIUXCs COBEPIICHCTBYETCS SMOIMOHAIBHBIH
WHTEJUIEKT, Ipeanoiaraiomuii chopMUPOBAHHOCTD:
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CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOperyJIMpOBaHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHIUMATh OTBETCTBEHHOCTh
3a cBOE TIOBEIEHUE, CIIOCOOHOCTH aaTUPOBATHCS K SMOIIMOHATLHBIM U3MEHECHUSM U TIPOSIBIISTH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IS H YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATH MCXOS M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COIMANILHBIX HABBIKOB, BKIIFOUAIONIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHHS C JPYTUMU
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATE HHTEPEC M pa3perraTth KOH(IUKTHL

MHNPEIMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeSATEIIFHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHepUHUaibHas CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, WICAIBHBIM Ta3, MOJEIH
CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUYECKUH 3apsii IpU pPELICHUU
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (U3MYECKHE SBIEHUS (MPOILECCh) W OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHUECKOW TEOPHM CTPOEHUS BEIIECTBA M 3JIEKTPOIUHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
JBMDKEHUE 110 OKPYKHOCTH, HHEPLIUs, B3aUMOIeHCTBHE Tel, U Py3us, OpOyHOBCKOE ABUKEHHUE,
CTPOEHHUE KUAKOCTEH 1 TBEPABIX Tell, U3MEHEHHe 00bEMaA Tell IIPU HarpeBaHUU (OXJIAXIAECHUH),
TEIUIOBOE paBHOBECHE, HUCIAPEHUE, KOHJEHCAlUs, IJIaBJIECHUE, KpHUCTaNIM3alus, KHUIIEHUE,
BJIQKHOCTB BO3/1yXa, NOBBILIEHHUE AAaBJICHUS I'a3a IIPU €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBSI3b
MEXJly IapamMeTpamMHM COCTOSIHUS ra3a B H30INPOLECCax, 3JEKTpU3aLusl Telsl, B3aUMOACHCTBHE
3aps/ioB;

OIMCBIBATH MEXAaHUUYECKOE JBM)KEHUE, UCHOJb3ys (PU3MUECKUE BEIMYMHBI: KOOpPJHMHATA,
IyTh, IepeMelleHle, CKOPOCTh, YCKOPEHHEe, Macca Teja, CHJIa, UMITYJIbC Tejld, KMHEeTHYecKas
SHEprus, NOTEHIHaJbHAs SHEPrus, MexaHudeckas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONMCAaHUU MPABUIIBHO TPAKTOBATh (U3NUYECKUI CMBICI HCIOJIb3YEMbIX BEJIMUUH, UX 0003HAYEHUS
U eIMHUIIbI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMH;

OTMCHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIIOJB3Ys
¢u3nyeckue BeNWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBaJApaTU4Has CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONMCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OOO3HAYEHMs] W EIUHMIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJITMYMHAM;
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ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AIEKTPUUYECKHUE SIBICHUS
(porieccsl), UCHOJB3YS (PU3UUECKUE BEITUYMHBL: AIIEKTPUUYECKHNA 3apsijl, dJIEKTPUUECKOE IOJIE,
HanpspKEHHOCTb  I10JIA, IOTEHLMAJN, pa3HOCTh IIOTEHLUAIOB; IMpPU OINHUCAHUU IPABUIIBHO
TPAaKTOBaTh (PM3MUYECKHI CMBICT HCIIOJIB3YEMBbIX BEIWYMH, WX OOO3HAUCHHUS W EAMHUIIBL
YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMH BETMYHHAMH,

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, HCIONB3yd (DU3MYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, IPUHLHUII CYNEPIO3ULIUN CUJI, TIPUHIUI
PaBHONPABUSI MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CpPEAHENH KHUHETHMYECKONW SHEPruM TEIJIOBOTO JIBH)KEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, NepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsja, 3akoH KyrnoHa, npu 3ToM paznuyars cloBecHY0 GOpMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKO€ BbIPaKEHUE U YCIIOBHUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITEI ICHCTBHS MaIllMH, TIPUOOPOB M TEXHUYECKHUX YCTPOICTB;
pa3auyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI MO HCCIENOBAaHUIO0 (PU3MYECKHX SBICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3ToM  (GOpMYIHPOBATH
npobseMy/3agady ¥ TUIIOTE3y YIEOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
00opyn0BaHuUs, IPOBOAUTH OMBIT U (POPMYIIHPOBATH BHIBObI;

OCYILECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs U HCMOJb30BaTh WM3BECTHBIE METObl OLEHKHU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NYECKUMU BEJIMYMHAMU C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATH PE3YNbTaThl MOJIy4YEHHOMH
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIHIL U IpauKOB, JeaTh BEIBO/BI 110 pe3yabTaTaM
UCCIIEIOBaHUS;

coOmogarhk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1a00paToOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbIO, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJauydl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (QOPMYIbl, HEOOXOIUMBIE A €€ pelieHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTpAUBAaTh JOTMYECKM HENPOTHBOPEUYHMBYIO ILIETIOUKY
paccyXJeHUl ¢ ONOpOi Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBJICHUS;

HCIOJIb30BATh IIPU PEIIEHUH y4eOHBIX 337124 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPIpETalud M NpPEeACTaBIeHUs Y4eOHOW H Hay4yHO-
HOMYJIAPHON HH(POPMALIUH, TOJTyYEHHOHN U3 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHATU3UPOBATh
MoJIy4aeMyro HH()OpMaLUIO;

MPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIOJb30BaTh TEOPETUYECKHUE 3HAHNUS MO (PU3UKE B TOBCEJHEBHOM KU3HU JUIs 0OecIIeueHus
0€30MacHOCTH pU 00palleHNH ¢ MTPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMM, JUI COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTath B IpyIIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYIIBl, palMOHAIBPHO paclpenessTh OO0sI3aHHOCTM W IIJIAHUPOBATh JEATENBHOCTh B
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HECTaHJAPTHBIX CUTYalUAX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JOIO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHNHEe pacCMaTPUBAEMON ITPOOIIEMBI.

K xoHiy obyuenust B 11 kJjiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh cHOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JEeATETBHOCTH JIFOJIEH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAHHUIB NPUMEHEHUS W3YYCHHBIX (PHU3MUECKUX MOJETCH: TOYESUHBIN
AIIEKTPUYECKUM 3apsij, 1yd CBETa, TOUEUHBIM HCTOUHUK CBETA, siIEpHAsi MOJIEb aTOMA, HyKJIOHHAs
MO/IEJTb AaTOMHOTO SiZ[pa TPH pelIeHn: (prU3nIecKux 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBJIEHUS (MpolecChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHM M KBAaHTOBOM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JEKTPOMAarHWTHAas
WHIYKLWS, JACWCTBUE MAarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM U JIBWXKYLIMMCS 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHnus, audpakuus W MOJSIpU3ALUsS CBETa, JUCIEpPCUst CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOpPO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTB;

ONMCHIBaTh M3YYECHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHbIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHONIb3Ys (U3NYECKHE BEIMYMHBI: DJIEKTPUYECKUN 3apsi, cujla TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUIECKOE CONTPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOABIKYIIAS CHUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 M MAarHWTHOTO TOJeH, Mepuoj] M YactoTa KoJieOaHWil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE MAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME M ONTHYECKas CHUjla JMH3bI, IPHU OINHCAHUU IPABUIBHO
TpakToBaTh (UINYECKUII CMBICT HCHOJIb3YEMbIX BEIWYMH, MX OOO3HAUEHUS U EAUHMUIIBI,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIONINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

ONHCHIBaTh M3yYCHHbIC KBAHTOBBIC SIBJICHHMS M TMPOILIECCHI, HCHOJB3YsS (pusmueckue
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMITyJabC (OTOHA, MEPUOJI TOJypacmaja, SHEpPTHsl CBSI3M aTOMHBIX Sjep, MPU ONHUCAHUU
MPaBUWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEITMYMHAMH, BBIUUCIIATH 3HaUeHUE (PU3UUYECKOI BETUUHHBL;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOIB3Ysl (U3NYECKHE 3aKOHBI U
NpuHUUIBL:  3akoH Owma, 3aKOoHbl MOCIEAOBATENbHOIO M  MapaUIEIbHOTO  COEAUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHENHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI IMPEIOMIICHUS
CBETa, ypaBHeHHe DiHIITeHHa 1715 poTo3(ddexra, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
IOCTyJaTel bopa, 3akOH paJMOaKTUBHOIO pacmaja, IOpU 3TOM Ppa3indaTh CIOBECHYIO
(GOopMYIUPOBKY 3aKOHa, €ro MaTeMaTH4YecKOe BBIPaXXEHHME M YCJIOBMs (TpaHHMIbl, 00JacTH)
IPUMEHUMOCTH;

ONPEEIATh HAIpaBJIEHUE BEKTOpPA MHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amrnepa u cuisl Jlopenna;

CTPOMTH U OIMCHIBATh N300pa’keHHe, CO3/IaBaeMoe IJIOCKUM 3€pKajioM, TOHKOW JIMH30M;
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BBITIOJIHATE 3KCIIEPUMEHTHl 10 HCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOILECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIHPOBATH
npo0ieMy/3agady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 TIPEIOKEHHOTO
000pyI0BaHUs, POBOAUTH OMBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3MUYECKHX BEIUYMH, IMPH ITOM
BBIOMPATh ONTHUMAJbHBIN CIIOCOO W3MEPEHHSI M HWCIOJb30BAaTh HM3BECTHBIE METOIbI OLICHKH
IIOIPEIIHOCTEN U3MEPEHNUN;

MCCIIEI0BATh 3aBUCHMOCTH (PU3NYECKUX BEIMYHH C UCIIOJIb30BAaHUEM IPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh pe3yNbTaThl MOJIYYCHHON 3aBHCHMOCTH
¢u3nYecKux BEIMYUH B BHJIE TaOMUI] W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
WCCIIeIOBaHUS;

coOmoaTk mMpaBmia O€30TMACHOTO TpyJda TNPHU TPOBEICHHH HWCCIEAOBAaHWA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TPOEKTHOW JEATEIIEHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJIaHHON (U3UYECKOW MOJENBI0, HCIOJB3Ys
¢bu3nveckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Ja4dl BEIOUPATH (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3WYECKHE BEIMYMHBI W (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelleHHs,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEATbHOCTH TOJTyYeHHOTO 3HAYeHU ST (PU3NIECKON BETUUNHBL;

pemaTh KaueCTBEHHBIC 3a[ayM: BBHICTPAUBATh JIOTMUECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY
PacCyXJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

WCTIONH30BATh MPH PEIICHUH YIeOHBIX 33124 COBpEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHWS, HUHTEpIpPETAlMd U TNPECTaBICHUS Yy4eOHOW W Hay4HO-
MOMYJISIPHOM NH(GOPMalLlUH, TOJTYYEeHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
oJy4aeMyro HH(OpMaIio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyiarh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIB30BaHUs B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUl;

HCI0JIb30BAaTh TEOPETUYECKHE 3HAHUS 0 (PU3MKE B OBCETHEBHOM KU3HU 7151 00€CTIeUeHHUSI
0€30MacHOCTH IIPU OOpAIEHUH C MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMH, JIJISI COXPAHEHUS
3J10pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO MOBECHHS B OKpYXKAIOIei cpee;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIbI, PAUOHATIBHO pacHpeneNiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTH B
HECTaH/JAPTHBIX CUTYallUAX, aJIEKBAaTHO OIIEHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIBI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 ®du3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 1 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 14 1 1
HHEMata https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 13 1 2
Auraica https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 11 1 1 h Ep:;ﬁ;i;iilru 17541b§72
54 JluHamuKa BpalaTeIbHOTO JABMKEHUS 4 1
' TBEP/OTO Tesla. DJIEMEHThI CTaTUKU.
Utoro no pazneny 42
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

OCHOBBI TEPMOJIMHAMUKHU. ATperaTHbIe bubmiorexa LIOK
pMOA AP https://m.edsoo.ru/7f41bf72
3.2 cocTosiHus BemecTBa. Pa3oBbie 16 1 3
- bubmmoreka [{OK
pexoa https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 29
Pa3nea 4. DJIEKTPOJINHAMUKA
bubmmoreka [IOK
4.1 1 1 1
DIEKTPOCTATHKA > https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3neKTpUYeCKnid TOK. Tokn 13 5 bubnuoreka [IOK
' B Pa3JINYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 28
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 102 6 1
[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm KonrtpoJsbubie | IIpakrnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
MaruautHoe noje. DJIeKTpoMarHuTHast bubnuorexa [JOK
1.1 14 2
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 19 1 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKUe U JIEKTPOMArHuTHBIC 7 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 17 1 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 43
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 bu6mmoreka [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DNEeMEHTHI KBAHTOBOW ONITUKH. 8 1 bubnunoreka [JOK
' W3nydyeHus 1 CieKTpBI. https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo0.ru/7f41c97c
bubmmorexa [{OK
4. A 1
3 TOMHO® AApO > https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 27

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 8 Brbmiorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 8
Pa3znea 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
A1 4
0 Obobmaroniee noBToperiite https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Mara uudposeie
Kouu4vecTBO YyacoB u3ydeHusi | odOpa3zoBaTejibHbIE
Nen/m | Tema ypoka pecypchl
Beero Konrpoasbubie | IlpakTHyeckue
padoThI padoTsbI
®du3nKa — Hayka O MPUPOJIE.
Hay4anbie MeTOABI MO3HAHUS
OK;];)KaIOHJ;eFO Jllwnpa. Posb 1 mecto Bubnuorexa LIOK
1 (I B (OPMUPOBAFHHH 1 https://m.edsoo.ru/ff0c32e2
COBPEMEHHOM HAYYHOU KapTHUHBI Bubnuorexa LIOK
. https://m.edsoo.ru/ff0c33e6
MHpa, B TPAKTUYECKON
NEeITeNbHOCTH JIIOIEN
211 MexaHuueckoe OBUKEHUE. 1 bu6mmoreka [JOK
Cucrema orcyera. https://m.edsoo.ru/ff0c3508
CrocoOnI onucaHus
3/2 MEXAaHUYECKOI'0 IBUKEHU. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c3508
Tpaexkropusi, MyTh, IEPEMEILICHUE.
PaBHOMEpHOE TTpsAMOJIMHEHHOE
nBukeHue. CKOpoCTh U ypaBHEHHE bu6mmoreka [JOK
4/3 . 1
PaBHOMEPHOTO MPSAMOJIHMHERHOTO https://m.edsoo.ru/ff0c3620
JIBHOKCHUS.
5/4 OTHOCHUTENBHOCTh MEXaHUUECKOTO 1 bubnmuoreka [JOK
JIBUKECHUSI. https://m.edsoo.ru/ff0c3508
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IToBTOpEHUE N3Y4EHHOTO

6/5
Marepuana. Pemenue 3anad.

P "
216 aBHOYCKOPEHHOE IPSIMOJIMHEWHOE BuGmiorexa LIOK

JBH>KEHUE. MTHOBEHHAsi CKOPOCTb. 1 https://m.edso0o. ru/f0c372e

Yckopenue.

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
8/7 nekeHne. CKopocTh. YpaBHEHHE
PaBHOYCKOPEHHOTO

prIMOJ'[I/IHeI\/JIHOFO JABMOKCHUA.

CBoboaHoOe maieHne. Y CKopeHue bubmuorexa [JOK

o8 CcBOOOHOTO IMaIEHUS https://m.edsoo.ru/ff0c39cc

JlabopaTtopnast pabota Ne 1
10/9 «M3ydenue IBUKCHUS TEIa, 1 1
OpOIIEHHOTO TOPU30HTAIBHOY

[ToBTOpEHUE N3YyUEHHOTO

11/10
Marepuana. Pemenue 3agad.

KpuBonuneitHoe ABUXEHUE.

bub. OK
12/11 JIBI>KeHHE MaTepUaTbHOU TOYKH 1 nomuoteia 11

https://m.edsoo.ru/ff0c3ada

10 OKPY>KHOCTH

Kunemarunka BpamiareabHOro
13/12 NIBIDKEHUA. YTJIOBas U JUHEHHAS 1
CKOPOCTH BPAII[CHHSL.

14/13 HOBTOpeHI/Ie HU3YUYCHHOT'O
MaTtcpurala. Pemenue 3amau.

15/14 KonTtposnrHast padota Ne 1.
«Kunemaruka»
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[IpuHLIHII OTHOCUTENBHOCTH

bu6mmoreka [{OK

16/1 T"anunes. I/IHepI_[f/IaJIBHbIe CUCTEMEI https://m.edsoo.ru/ff0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
17/2 CyIIepIIO3UIMH CWII. BTOpou 3ak0H bubnuorexa [JOK
HeproToHa /1 MaTepuaabHOH https://m.edsoo.ru/ff0c3be8
TOYKH
18/3 [ToBTOpEHUE N3y4EHHOTO
Marepuana. Pemenue 3anad.
19/4 Tperun 3akoH HeroToHa 1ist bubnuoreka [IOK
MaTepHAaITbHBIX TOYCK. https://m.edsoo.ru/ff0c3be8
20/5 3aKOH BCEMUPHOTO TATOTEHUS. bubmuotexa [JOK
Cuna TsOKeCTH. https://m.edsoo.ru/ff0c3d00
[IepBas kocmMu4eckasi CKOPOCTb.
21/6 Be(I:) tena. [leperpysku u ’ Bubnuorexa LIOK
https://m.edsoo.ru/ff0c3d00
HEBECOMOCTb.
99/7 [ToBTOpEHUE U3YYEHHOTO
Martepuana. Pemenue 3agau.
938 Hedbopmarnus. Cuna yrpyrocT. bubnuoreka [JOK
3akon I'yka. https://m.edsoo.ru/ff0c3e18
24/9 Jlaboparopnas pabota Ne 2.
«M3mepenne )KeCTKOCTH TPY>KUHBD)
Cuna tpenus. Koapdunuent
25/10 TpeHusi. Cuiia CONpOTUBIIEHUS ITPU bubnnoreka [JOK

JABHOKCHHUU TCJIa B XXKUJAKOCTH UIIN
rasc

https://m.edsoo.ru/ff0c3f76
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26/11

Jlaboparopuas padota Ne 3
«3mepenne kodpdunueHTa
TPEHUS CKOJIBKCHUS

27/12

[ToBTOpEHNE N3Y4EHHOTO
Marepuana. Pemenue 3anad.

28/13

KonTponsnas paborta Ne 2.
«JluHamMuKay

29/1

NMnynsc maTepraibHOM TOYKH,
CUCTEMBI MaTEPUAIBHBIX TOYEK.
NMnynbe cuitbl. 3aKOH COXpaHEHUS
MMITyJbca. PeakTuBHOE IBU)KEHHE

bubmmoreka [{OK
https://m.edsoo0.ru/ff0c43d6

30/2

[ToBTOpEHME N3YYEHHOTO
Marepuana. Pemenue 3anad.

31/3

PaboTa 1 MOILIIHOCTE CHJIBL.

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

32/3

Kunernueckas sneprust
MarepuaibHO Touku. Teopema 00
W3MEHEHUH KUHETUYECKO SHEPTUU

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

33/4

PaGota cuibl TSKECTH U CUITBI
yIPYTrOCTH

34/5

[ToTeHnmanpHas YHEPrUs.
[ToTeHnmanpHas 3HEPTUS YIIPYTO
ne(OPMUPOBAHHOU MPYKUHBI.
[loTennmanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

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

35/6

IloTeHumanbpHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI. CBs3b
pa6OTLI HCMMOTCHIMAJIbHBIX CUJI C

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c
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U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPruu

36/7

Jlaboparopuas padora Ne 4
«M3ydenue 3aK0Ha COXpaHEHHUS
MEXaHUYECKON DHEPTUN»

37/8

Pabora cuiel B 110J1€ TATOTEHMS.
[ToTeHnManpHas YJHEPTHS B TTOJIC
TATOTEHUS.

38/9

[ToBTOpEHNE N3YYEHHOTO
Marepuana. Pemenue 3anad.

39/10

KonTponbHas paborta no teme
«3aKOHBI COXPAHCHHS B MEXaHUKE»

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

40/11

[ToctynarenbHOE M BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
Tesma. MoMeHT cruibl. 11iedo cuiibl.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

41/12

YcnoBust paBHOBECUS TBEPAOTO
Tena

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

42/13

JlaGopaTopHas pabota No5
«V3ydenue paBHOBECHS TeJia MO
JICWCTBUEM HECKOJIbKUX CHIDY

43/14

HOBTOpeHI/Ie HU3YUYCHHOT'O
MaTtcpurala. Pemenue 3amau.

44/1

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE JBMKEHUE.
Huddysus. Macca mosiekyi.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2
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KonunuaectBo BelecTna.
[Tocrosinnas ABoraapo

[ToBTOpEHNE N3y4EHHOTO

45/2
Marepuana. Pemenue 3anad.
Xapakrep ABUKECHUS U
46/3 B3aUMOJEHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEI
47/4 Wneanbrsiii raz3 B MKT. OcHOBHOE bubmmoreka [{OK
ypaBuerne MKT https://m.edsoo.ru/ffOc4fde
48/5 [ToBTOpEHNE N3YYEHHOTO
Marepuana. Pemenue 3anad.
TermmoBoe paBHOBECHE.
49/6 Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus
AGcomoTHas TemrepaTypa Kak
50/7 Mepa CpeIHen KHHequZEKOI?I Bubnuorexa LIOK
https://m.edsoo.ru/ff0c511e
SHEPIUH JIBUKECHHS MOJIEKYIL.
51/8 H3Mepenne ckopocTeld MOJIEKYJI
ra3a. Pemenue 3anay.
52/9 YpaBuenue MeHeneena- bu6mmoreka [JOK
Knanetipona https://m.edsoo.ru/ff0c511e
53/10 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
H3omnpoiiecchl B ucanbHOM ra3e u bu6mmoreka [JOK
54/11
uXx rpaduyeckoe npeacTaBICHIE https://m.edsoo.ru/ff0c570e
55/12 IToBTOpEHNE N3YYEHHOTO

Marepuaia. Pemienue 3amgay.
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KonTtponsHas padota Ne 4

S6/13 «OcHoBHbIe nosoxenuss MKT» 1
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
57/14 CHI())CO();[H e¢ U3MEeHEeHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0c5952
Bnyrpennssa sHeprus
0JIHOATOMHOTO HACAJIbHOTO ra3za
bubmmoreka [IOK
58/15 KonuuecTBo TemioTs! u padora. htts://m.edsoo.ru/ff0c5952
bu6moreka [IOK
59/16 Buyel TeIIONepe A https://m.edsoo.ru/ff0c5¢c36
VenbHasg TEIIOEMKOCTD
60/17 BeniecTBa. KoanuecTBO TEmIOThI bu6moreka [IOK
[pH Terutonepeaayue. AauadaTHbIN https://m.edsoo0.ru/ff0c5¢c36
nporecc
[TepBrIil 3aKOH TEPMOJUHAMUKHN U bubmuorexa [JOK
61/18
€ro MPUMEHEHHUE K M30ITpoIieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporeccos B
62/19 npnpf))ne. Bropoii IB)aII;IOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU
[Tpunmun nevicteus u KII1/ bu6mmoreka [JOK
63/20 TertoBoi Mamunbl. [ukin Kapho u https://m.edsoo.ru/ff0c600a
ero KIIJI. Okonoruueckue bubnuoreka [JOK
POOIEMBI TEITIOYHEPTETUKU https://m.edsoo.ru/ff0c6938
64/21 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ffoc63b6
65/22 AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK

BJIA’KHOCTH BO3JyXa. HacpimeHHbIH

https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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nap. Kunenwne Kp. mad padora Ne
6. «/3MepeHne BIaXHOCTH
BO3/IyXa»

66/23

SIBiIeHME TOBEPXHOCTHOTO
HaTspKeHus. Karmmisapel.

67/24

JlabopaTtopnast pabota Ne 7
«M3Mepenne MoBEpXHOCTHOTO
HaTAXKCHUA»

68/25

Trepnoe Teno. Kpucrannmueckne u
amopdHbIe Tena. AHU30TPOITHS
CBOMCTB KpHUCTaLIOB. Kuakue
kpuctaibsl. COBpeMEHHbIE
MaTepHabl

bu6moreka [IOK
https://m.edsoo.ru/ff0c65f0

69/26

[TnaBneHwe U KpUCTAILTH3AIIHSL.
VY nenbHas TEII0Ta TUIABJICHUS.
CyOmumariusi. YpaBHeHHE
TEIJIOBOTO OaJaHca.

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c6708

70/27

JlabGopaTtopnas pabota Ne 8.
«3mepenue yaenbHOU
TEIIIOEMKOCTH

71/28

HOBTOpeHI/IC HU3YUYCHHOT'O
MaTtcpurala. Pemenue 3amau.

72/29

Kountponsnas padora Ne 4
«OCHOBBI TEPMOJAHAMUKH.
ArperatHble COCTOSIHUSI BEIIECTBA

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

73/1

DnekTpu3anus Teil.
DnekTpuyeckud 3apsia. /[Ba Buna
ANEKTPUYECKHUX 3apsiIoB. 3aKOH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc

COXpaHEHHS IIEKTPUIECKOTO
3apsiia

7412

B3aumoneuncTBue 3apsioB. 3akoH
Kynona. Toueunbit’
ANEKTPUYECKUU 3apsi]

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6ced

75/3

[ToBTOpEHNE N3Y4EHHOTO
Marepuana. Pemenue 3agay.

76/4

DNEeKTPUYECKOE TOJIE.

77/5

Hanpsisk€HHOCTB IEKTPUYECKOro
nons. [IpuHnmn cyneprnosunun
AIEKTpUYECKUX nojen. JInnun
HAINPSKEHHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0c6df2

78/6

[ToBTOpEHME N3YUYEHHOTO
Marepuana. Pemenue 3agad.

7917

PaboTa cui aeKTpoCcTaTHYECKOTO
noJist. [ToTeHImanpHas SHeprHst
TeJa B DJIEKTPOCTATHUECKOM IOJIE

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

80/8

TTorennuan. PasHocThb
MMOTEHI[HAIOB

bu6mmoreka [JOK
https://m.edso0.ru/ff0c6f00

81/9

CBi3b MCXKAY HAIIPSAXKCHHOCTBIO
QJICKTPOCTATUYCCKOI'O II0JIA U
Pa3HOCTBIO IOTCHIHWAJIOB.
9KBI/IHOTCHHI/I2U'IBHBIC
ITOBCPXHOCTH.

82/10

HOBTOpeHI/IC HU3YUYCHHOTO
Marepuaia. Pemienue 3agay.
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

83/11

[IpoBOAHUKH, TUIIIEKTPUKHU U
MOJIyIPOBOAHUKH. [IpoBOAHMKH 1
TUBJIEKTPUKH B
AJIEKTPOCTATHYECKOM II0JIE.
JysnexTpuueckas MPOHULIAEMOCTb.
DNeKTpOoCTaTUYECKas 3alIuTa.

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc6bcc
bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

84/12

OnektpoeéMkocTh. Konnencarop.
DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpA.

bubmmoreka [{OK
https://m.edso0.ru/ff0c7126

85/13

OHeprus 3apsyKEHHOTO
KOHJIeHcaropa. [IpuHnmn neicteus
Y IpUMEHEHNE KOHAEHCAaTOPOB.
3azeMiIeHHe AIEeKTPOIpUOOpPOB

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

86/14

[ToBTOpEHUE N3YyUYEHHOTO
Marepuai. Pemenue 3agad.

87/15

KonTtponsnas padota Ne 6
«OCHOBBI JIEKTPOCTATHKI

88/1

DIIEKTPUYECKUI TOK, YCIIOBUS €0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuia Toka.

89/2

Hanpsioxenue. ConpoTuBiieHue.
3akon OMa [uid ydacTKa Lenu.
DJIEKTPUYECKOE COMPOTUBIICHUE.
DJIEKTPUYECKUE TIETTHU.
IlocnenoBarenpHOE U
napajieIbHOE COeTUHEHUS
MIPOBOIHHUKOB.

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

90/3

Jlaboparopuas padota Ne 9
«M3y4yeHue 1mocneoBaTesIbHOro 1
napauIeIbHOTO COCANHCHUS
IIPOBOAHHUKOB»

91/4

Paborta 1 MontHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

bubmmoreka [{OK
https://m.edso0.ru/ff0c7838

92/5

3akon OMa Jyisi OJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTkoe 3ambikanue.

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

93/6

JlabopaTtopnast padota Ne 10
«M3mepenune DJ1C ucTtouHrnka Toka
U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

94/7

DIIEKTPOHHAs MPOBOAUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHUBIICHHS METAJIJIOB OT
TeMIepaTyphbl.
CBepXnpoBOAUMOCTh

95/8

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTD.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

96/9

CpoucTBa p—N-niepexoa.
[TonynpoBOAHUKOBBIE TPUOOPHI

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

97/10

ONEKTpUUYECKUI TOK B BaKyyMe.
DEeKTPOHHO-Ty4eBas TpyOka

98/11

3.]'[eKTpI/ILIGCKI/II/Iv TOK B paCcTBOpax u
paciiiaBax 3JICKTPOJIHUTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DNEeKTPOTUTHYECKAS TUCCOIHALIUS.
DIeKTpoIun3

99/12

Jlaboparopuas padota Ne 11
«M3mepenue 37eMeHTapHOTO
3apsia»

100/13

DNEeKTPUYECKUH TOK B razax.
CaMOCTOSITENLHBIN U
HECaMOCTOSITEIIbHBIN pa3psil.
Moanus. I1ma3zma

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

101

PezepBHbiit ypok. "[loBTOpeHue u
000011IeHIE MaTepraay

bu6moreka [IOK
https://m.edso0.ru/ff0c8c56

102

PeseprubIit ypok. O600maronuit
ypok o temam 10 kacca

bu6moreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102 6

11
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11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

KonTtpoibHbie
Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

IlocTostHHBIE MATHUTEL M UX
B3auMoOJiciicTBHE. MaruuTHoe
nose. Bexrop marauTHOM
WHAYKIWU. JIMHUY MarHUuTHOM
WHITYKITUU

bubmmoreka [IOK
https://m.edso0.ru/ff0c9778

MarauTHO€ 10Jie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena.
B3anmopaericTBrue mpoBOAHUKOB C
TOKOM. JleificTBe MarHuTHOTO
0JI Ha MPOBOJIHUK C TOKOM.
Cuna Amrepa.
DIIEKTPOUZMEPUTEITBHBIE
MPUOOPHI. DINEKTPOMATrHUTHI,
3JIEKTPOJIBUTATENb.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JleiicTBe MarHMTHOTO IOJIS Ha
JBHOKYITYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenma. Pabora
cunbl JIopeHua. Yckopurenu
3JIEMEHTAPHBIX YaCTHII

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

MarsuTHbIE€ CBOMCTBA BEIIECTBA.
ITocTostHHBIE MarHUTHI.
JIaGopatopHas pabora Ne 1
«HccaenoBanue nercTBUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0
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Mar"ivTHOTI'O I10JIs Ha MPOBOJHUK C
TOKOM»

[ToBTOpEHNE N3y4EHHOTO
Marepuana. Pemenue 3anau

DNeKTpOMarHUTHAsI HHIYKIIHS.
[ToTox BEKTOpa MarHUTHOMN
uaaykiuu. DJ1C uHayKIumn

HanpaBneHHe HHAYKIIMUOHHOTO
toka. [IpaBuno Jlenuna. 3akon
3J'IeKTpOMaFHI/ITHOI\/’I HUHAYKOWUHA
®dapanes

JlabopaTtopnast pabota Ne 2
«HcciaenoBanue sIBIIEHUS
ANIEKTPOMArHUTHOM MHIYKIIUH»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

[ToBTOpEHUE N3yUEHHOTO
Marepuana. Pemenue 3agau

10

BuxpeBoe anekTpuyueckoe moJe.
OJIC MHAYKIIMH B IBUOKYLIIAXCS
poBoHKUKAX. HIYKIIMOHHAS
neyn

11

HOBTOpeHI/Ie HU3YUYCHHOT'O
MaTtcpurala. Pemenue 3amau

12

NunykTtuBHOCTH. SIBIEHUE
camonHaykuuu. J1C
CaMOMHIYKIIMHU. DHEPTUs
MAarHUTHOTO TOJI KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

13

IToBTOpEHNE N3y4EHHOTO
Marepuana. Pemenue 3agad.

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0cab82

14

Tect o Teme: «MarHuTHOE I0JIE.

QHCKTPOMaFHI/ITHaﬂ HUHIAYKOUWS»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

15/1

CB0OOIHBIE MEXAHUYECKUE
KOJIEOAHHUS.

16/2

lMapmonnueckue xkoyeOaHus.
YpaBHEHHE rapMOHUYECKUX
kosnebanuil. [IpeBparmienue
SHEPTHUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0caf06

17/3

[ToBTOpEHNE N3YUYEHHOTO
Marepuana. Pemenue 3anau

18/4

JlabopaTtopnast padota Ne 3
«HccnenoBanne 3aBUCUMOCTH

nepuoa MaJibIX KoJieOaHu# Tpy3a

Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

19/5

3aTyxa}0mHe 1 BBIHYXXICHHBIC
Konebanus. Pe3onanc

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbb86

20/6

[ToBTOpEHUE U3YYEHHOTO
Marepuana. Pemenue 3agau.

21/7

Kountponsnas padorta Ne 1
«ONeKTpOMarHuTHasi UHAYKLIHSL.
MexaHuyeckue KoueOaHus.»

22/8

KonebaTenbHBIW KOHTYP.
CBOOOTHBIE PIEKTPOMArHUTHBIE
KoJebaHus B UACaTbHOM
KoJebaTeTbHOM KOHTYpE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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23/9

AHEU]OFI/IH Me)KI[y MCXaHNUYCCKUMHU
H 3HeKTpOMaFHI/ITHbIMI/I
KOJICOAHUSAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb820

24/10

l'apmonunueckue
AIIEKTPOMArHUTHBIE KOJICOAHUSL.
®opmyna ToMmcoHa. 3aKoH
COXpaHEeHHUS YHEPTUHU B HJICATHHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

25/11

[ToBTOpEHME N3Y4EHHOTO
Marepuana. Pemenve 3anau

26/12

[IepeMeHHBIN TOK.
CuHycOuJaIbHBIM IEPEMEHHBIA
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JNCUCTBYIOLIEEC 3HAYECHNUE CUJIBI
TOKa Y HANPSDKCHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

27/13

Konpaencarop u karymka
WHJYKTUBHOCTH B IIETH
MIEPEeMEHHOT0 TOKa.

28/14

Pe3oHaHC B AJIeKTpUYECKO LIEH.

29/15

HOBTOpeHI/IC HU3YUCHHOTI'O
MaTtcpurala. Pemenue 3amau.

30/16

['eHeparop mepeMeHHOTO TOKa
Tpancdopmatop.

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

31/17

IIpousBoacTBo, nepenaya u
noTpebIeHne EKTPUIECKOM
sHepruu. JInHui snexrponepenad
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https://m.edsoo.ru/ff0cc324

32/18

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnoisib3oBanus
3JIEKTPOSHEPIUHU B OBCETHEBHOU
KUZHU

33/19

[ToBTOpEHNE N3y4EHHOTO
Marepuaia

34/1

MexaHu4ecKkue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuo.
CkopocTh pacnpocTpaHeHUs U
JUTMHa BOJIHBL. [lonepeunbie u
MPO/I0IBHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0ccab4

35/2

3ByK. CkOpoCTh 3ByKa. [ pOMKOCTB
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

bu6moreka [IOK
https://m.edsoo.ru/ffOcccOc

36/3

Hnrepdepentius, mudpakaus u

noJiapu3aiysa MEXaHHUYCCKUX BOJIH.

37/4

DNeKTPOMarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOPOCTh. [lIkana
AIIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

37/5

BKCHepI/IMeHTaJ'IBHOC
O6H3py>KeHI/Ie QJICKTPOMArduTHBIX
BoJIH. [I10oTHOCTE MOTOKA
QJICKTPOMATrHUTHOI'O U3JIYUCHUS

38/6

HpI/IHI_[I/IHLI pPaauoCBA3U U
TCICBUACHUA.

39/7

Pa3Butue cpencrs cBsa3u.
Pagnomokamus.
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

PazBuTue B3rs10B HA IPUPOAY
cBera. CKOpOCTh CBETA.

40/1 [IpsimosuHeliHOe bubnuorexa [JOK
pacrpocTpaHeHHE CBETA B https://m.edsoo.ru/ff0cd350
OJHOPOJHOM cpene. ToueuHblit
HWCTOYHHK cBeTa. JIyu cBera
Otpaxxenue cBeTa. 3aKOHbI

41/2 OTTppameHm ceera. [locTpoenne Brbmiorexa LIOK

5 https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe

4213 BHYTPEHHEE OTpPaXKEHUE. bubnuoreka [IOK
[penenbHBIA YOI TOJTHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
JlaboparopHas padota Ne 4

43/4 <<H3szeHII)/Ie HOpKaSaTCJ'IH Bubnuorexa LIOK

https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
JIunzel. [loctpoenue
n300paxKeHuil B IMH3E.
44/5 OHTIf‘leCKI/Ie MPUOOPHI U bubmmorexa LIOK

. https://m.edsoo.ru/ffOcddle
yCTPOMCTBA U yCIOBUS X
0€30MacHOTO MPUMEHEHUS

45/6 dopmyna TOHKOU JIMH3BIL. bubnuoreka [IOK
YBeJIUYCHUE JINH3BI https://m.edsoo.ru/ffOcddle
Jlaboparopnas padota Ne 5

46/7 «MccnenoBanue CBOMCTB
M300paXeHUH B JINH3AX)

47/8 Jucnepcus cera. CoxxHbIN

cocraB Oenoro cBera. [[Ber.
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48/9

WuTepdepenius ceera

bu6mmoreka [{OK
49710 Audpaiauts ceera. https://m.edsoo.ru/ff0ced22
50/11 Jlaboparopuas padota Ne 6
«HaOnroieHrne qUCTIepCUU CBETa»
51/12 JudpaxmonHas pemeTka.
59/13 [ToBTOpEHUE N3y4EHHOTO
Marepuana. Pemenue 3anau
JlabopaTtopnast pabota Ne 7
53/14 «M3MepeHune ITHHBI CBETOBOM
BOJIHBD)
54/15 [TorrepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
55/16 [ToBTOpEHUE N3YyUEHHOTO
Marepuana. Pemenue 3agau
57/17 KonTtponsnas padota Ne 2
«CBeTOBBIE BOJIHBI»
['panuIpl MPUMEHUMOCTH
58/1 KJIaCCHYECKOH MEXaHHUKH. bu6mmoreka [JOK
ITocTynatel crieUaaIbHOW TCOPHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTh
59/2 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIllEHUE THHBI
60/3 OHeprus U UMIYJbC bubnuoreka [IOK

peJ'ISITI/IBI/ICTCKOI/IV YaCTHIIbI. CBs3b

https://m.edsoo.ru/ffOcfc68
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Macchl ¢ SHEPrueii U UMITYIbCOM.
OHeprus NoKost

61/4

O06061ieHne TeMbI «OCHOBBI
CIIELMAJIbHOM TEOpUH
OTHOCHUTEIBbHOCTHY. Pemenne
3a11a4

62/1

Buapl nznydyennii. UctouHukum
W3TyYEHH.

63/2

Crniextpsl. Bunbl criekTpos.
CriekTpaJIbHBIN aHAIN3.

64/3

JlabopaTtopnas pabota Ne 8
«HaOironesne CIuIomHOro u
JINHENYaTOrO CIIEKTPOB»

65/4

OTKpBbITHE U HCCIE0BAHNE
dboTtorddexra. OnbiTer A. I
CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

66/5

3akonsl Pororddexra. YpaBHeHHE
DwunmrerHa s hotodddexra.
«Kpacnas rpanuma» porodddexra

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

67/6

®otonbl. Dopmyna I1nanka.
DHeprus U UMIynbc GpoToHa.
Texuuueckue ycTpoHcTBa U
MIPaKTUYECKOe MPUMEHEHHE:!
(dhoToseMeHT, (HOTOIaTUHK,
collHe4Hast OaTapesi, CBETOIUOT

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

68/7

JaBaenne ceera. OnbiTel I1. H.
JleGeneBa. XuMHuueckoe JCUCTBUE
CBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6

IToBTOpEHNE N3YYEHHOTO

bu6mmoreka [{OK

69/8 Mmarepuana. Perenue 3anau https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OMbIThI

20/1 Pesepdopna o paccestauio o- bubnuorexa [JOK
yactull. [lnanerapHas Mojaeib https://m.edsoo.ru/ff0d091a
aToma

bubmmoreka [IOK

iz Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydeHne u norionieHue
(hOTOHOB TpH MEPEX0JIe aTOMa C bubmuorexa [JOK

7213
OJTHOTO YPOBHS SHEPTHHU HA https://m.edsoo.ru/ff0dOafa
npyrou. Jlazepsl
BosHOBEIE CBOMCTBA YaCTHIL.

Bounnsl e bpowis.
73/4 KopnyciynﬂI;)Ho-BonHOBon‘ Bubnuorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE 1
BBIHY)KJICHHOE H3JTy4CHHE
OTKpBITHE PAIHOAKTHBHOCTH.

74/1 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OTIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PalMOAKTHBHOTO M3ITy4CHHS
CeowucTBa anbda-, 6era-, raMmma-

75/ u3nydeHus. Bimsaue
pPalMOaKTUBHOCTH Ha KUBBIC
OpraHu3MbI
OTKpBITHE TPOTOHA U HEHUTPOHA.

76/3 I/I3OIT)OHLI. Mlz)z[enb CTpOGHIf)I bubmorexa HOK

ATOMHOTO sApa

https://m.edsoo.ru/ff0d1162
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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

3aKoH paJMoOaKTUBHOIO pacraja.

[Tepuon nonmypacmana. Anbda-

5 bubmumoreka [IOK
77l pactia. IMEKTPOHHEI i https://m.edsc])_E).ru/fde1162
MIO3UTPOHHBIM OeTa-pacma.
l'amMmma-uznyuyenue
78/5 [ToBTOpEHNE N3y4EHHOTO
Marepuana. Pemenue 3anau
29/6 DHeprusi CBSI3U HYKJIOHOB B sijIpe. bubnuoreka [JOK
SInepHbIe peakium. https://m.edsoo.ru/ff0d1356
80/7 Henenue saep ypana. Llenasie
SJICPHBIC PEaKIINU.
SAnepusin peaxktop. [IpoOremst,
81/8 MEPCIIEKTHBBI, YIKOJIOTHICCKUE
ACTEKThI AJIEPHOU IHEPTETUKHI
82/9 [ToBTOpEHUE N3YyUEHHOTO
Marepuana. Pemenue 3agau
83/10 KontponbHas padoTta Ne 3
«KBanToBas u anepHas pusmka»
Meto1p1 HaOMIOICHUS U
84/11 pErucTpamyu 3IeMEeHTAPHBIX
YaCTHIL.
bubnuoreka [JOK
85/12 DJIeMEeHTapHbIE YaCTHUIIBI. https.//m.eds0o.ru/ffod0e3s
86/13 OTKpBITHE TIO3UTPOHA.
AHTHYaACTHULIA.
87/14 Jlentonsl. Anponsl. Kapku.
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https://m.edsoo.ru/ff0d0e38

88/15

OyHIaMEHTAIbHBIE
B3auMOJeuCTBUI. EQUHCTBO
(u3HYECKOU KapTHHBI MHPA.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

89/1

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHUE 3BE3/IBI, TUIAHETHI, UX
BuauMoe JBmkeHue. CollHeuHas
cucremMa

90/2

Counne. CoyiHeyHasT aKTUBHOCTb.
Wcrounuk sneprun CosHua u
3BE3]T

91/3

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJIETIOBATEIIBHOCTH.
Buytpennee crpoeHue 3BE3 /.
CoBpeMeHHbIE TPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIFOLINH
CouHIIa ¥ 3BE311

92/4

Muneunbid [Iyte — Hama
T"amakTuka. Ilonoxenue u
nemwxkenne ComHna B ['amakTuke

93/5

lNanaktuku. YepHbie AbIpHI B
SJIpax raJakTUK

94/6

Bcenennas. PasOeranue rajakTuK.
Teopust bonbioro B3pbiBa.
PennkroBoe uznyudenue.
MertaranakTuka

95/7

KonTposnpHas paboTa «1eMeHThI
aCTPOHOMMH U acTPO(UIUKI»
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https://m.edsoo.ru/ff0d0e38

96/8

Heperennsie mpo6aembl
aCTPOHOMHH

97/1

O6o06maromuii ypok. Posb
(U3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ATUYECKOM chepax IesTeTbHOCTH
YesloBeKa

98/2

O6o06matomuii ypok. Poiss u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOMN HAyYHOU! KapTHUHE
Mupa

99/3

O6o06maromuii ypox. Posb
(bu3uvecKoit Teopuu B
(hopMUpOBaHUU TIPEACTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

100/4

O6o06matromuii ypok. Mecto
(U3NYECKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O TPUPOIC

101

PesepBHbIil ypok. Marauutnoe
1oJie. DJIEKTPOMarHuTHas
nHaykausa Onruka. OCHOBBI
CIELIMAJIbHOM TeOpuu
OTHOCHUTEIIBHOCTH
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Pesepunslii ypok. KBanrosas

102 ¢u3uka. DIeMeHTbl ACTPOHOMUH U 1 E’[I/tIS:I;I/(r)]:eeI;zCI)_E)OrILf/ﬁO 41784
acTpopH3UKI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

1.

2.

w

I'.4. Msikumes, b. b. byxosues, H.H. Corckuii ®uzuka 10 k1. duzuka 10 kacc.
bazoBblii u yrinyOneHHbsiit ypoBeHb. YueOHuk. Mocksa. IIpocsemenue, 2020 r.
I'.51. Mskuwes, b.b. byxosues, B.M. Hapyrun ®@usuka 11 kiacc. ba3oBslii u
yriIyOJeHHbIH ypoBeHb. YueOnuk. Mocksa. [IpocBemenne. 2020 r.

A.I1L. PeivkeBuu. CoopHuK 3a7a4 o ¢usuke. Mocksa, poda, 2005 - 2019 .
Coopnuk 3amau no ¢usuke a1 9 — 11 kmaccos. CocraButens [.H. Crenanosa. M.:
«IIpocsemenuey», 1996 r.

3ananus obpazoBaTenbHOro noprana Pemry EI'D

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

6.

10.

11.

12.

13.

14.

I'.5. Mskuwes, b. b. byxosues, H.H. Corcknit ®@u3uxka 10 k1. @uznka 10 xmacce.
bazoBblii u yrinyOneHHbli ypoBeHb. YueOHuk. MockBa. [Ipocemienue, 2020

I'.5. Mskuwes, b.b. byxosues, B.M. Hapyrun ®@usuka 11 kiacc. ba3ossiii u
yrayOneHHbIN ypoBeHb. Y4ueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢usuke. Mocksa, [Ipoda, 2005 - 2019 r.
Coopnuk 3amau no ¢usuke a1 9 — 11 kmaccos. CocraButens [.H. Crenanosa. M.:
«IIpocsemenney, 1996 r.

10.A. CaypoB. ®wusmuka. [loypounsie pazpadotku. 10 kmacc. [Tocobue mms
001meoOpazoBaTeNnbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. CaypoB. Pusuka. [loypounsie paspabotku. 11 kmacc. [Tocobue mst
0011e00pa3oBaTeNbHBIX OpraHu3anuid. bazoBelil 1 yriyOieHHbIH ypoBeHb. MOCKBa.
[Ipocsenienue. 2017 1.

COOpHUK TECTOBBIX 3a/laHUH JJIl TEMATUYECKOTO M UTOroBOro KoHTpoJisa. duszuka 10
kiacc. M.: «Muremnext-Lientp», 2004 r.

C.M. Anpapromeuknt, A.C. CnyxaeBckuil. Pusuka. «Konctpykrop»
CaMOCTOSITEIIPHBIX M KOHTPOJIBHBIX paboT. 10 — 11 kimaccel.

[Toco6ue nns yuureneit. M.: [Ipocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

HNuTepHer-pecypcnl

1.

2
3.
4.
5

XKusas ¢usuka: oOyvatoras nporpamma, http://www.int-edu.ru/soft/fiz.html

. ¥Ypoku ¢usuku ¢ ucnoawb3zoBanueM MuaTeprera. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/
dusuka: xoyrekuus oneIToB. http://experiment.edu.ru/
dwusuKa: 3JCKTPOHHAS KOJUICKIIHS OTBITOB.

http://www.school.edu.ru/projects/physicexp

Katanor ccputok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys
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7. becmnarnbie oOyyaromnye mporpammsl o ¢usuke http://www.history.ru/freeph.htm

8. JlaGopatopublie paboThl o pusnke. BuptyanbHbie 1adopaTopHbie padOTHI.
http://phdep.ifmo.ru

9. Anumanus Gpu3MUYECKUX MPOIecCOB oOBsicHeHusiMu. Nttp://physics.nad.ru

10. dusnueckas sHnukinoneaus http://www.elmagn.chalmers.se/%7eigor
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