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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usuke 06a30BOro ypoBHA Ha YPOBHE CpeAHero oOero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHMM M TpeOOBaHUMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenbHON porpaMmbl, ipencraBieHHbIX B PI'OC COO, a takxke ¢ yuétom deaepaabHOi
paboueii mporpaMMbl BOCIIUTAHHS U KOHIICTIIIUH MTPETIoIaBaHusl yueOHOro npeamera « Dusuka» B
oOpa3zoBaTenbHBIX  OpraHu3anmsx Poccuiickoii  Dexepanuu, pealu3yIOUIMX OCHOBHBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

Copneprxanue nporpaMMsl 1o (U3UKe HAIIPABICHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOMH
KapTuHbl Mupa odydaromuxcs 10—11 knaccoB npu o0yueHun ux pusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESTEIILHOCTHOTO Tmoaxona. llporpaMmma 1o (QH3HKE COOTBETCTBYET
tpedoBanusiMm @I'OC COO K TuIaHUPyeMBIM JUYHOCTHBIM, IPEAMETHBIM U METalpeIMETHBIM
pesyabTataM OOyuyeHMsl, a TaKXKe YUYHUTHIBAET HEOOXOAMMOCTh peaIU3alMU MEXKIPEIMETHBIX
CBsi3el (U3UMKU C €CTEeCTBEHHO-HAayyHbIMH Y4eOHbIMU npeameramu. B Hell ompenenstorcs
OCHOBHBIC eI M3y4eHHsS (U3UKKA HAa YPOBHE CPEIHEro O0Iero oOpa3oBaHWs, IUIAHHPYEMBbIC
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: JINYHOCTHBIC, METAIPEMETHBIC, TpeIMETHBIE (Ha 0a30BOM
YpPOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

* [UTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YyJIbTaThl IO rojiaM O0yUeHUs;

* coziepkanue yueOHnoro npeamera «dusukay mo rogam o0ydeHus..

®u3rka Kak Hayka o HanboJsiee oOIIMX 3aKOHAX MPHUPO/IbI, BHICTYTIAsl B Ka4eCTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUH 00 OKpY’KalOIIEeM MUpE.
[HIkonbHBIH Kypc (HU3UKH — CHCTEMOOOpa3yloIuil JUIsl eCTeCTBEHHO-HAY4YHbBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHU, N3y4aeMbIX
XUMHeH, Ouonorue, gusmueckoir reorpadueit u actpoHomuein. Mcronb3oBaHue M aKTUBHOE
pUMEHEHHE PU3NUECKUX 3HAHUH OIpeIesIIeT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOIOT M
B cepe HSHEpreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TMOJYYEHHUS HOBBIX MAaTEpUalOB C
3aJJaHHBIMM CBOMCTBaMHM U Apyrux. M3ydenne pU3nKi BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE
€CTECTBEHHO- HAayYHOW KapTHHBI MHpa 00yd4aromuxcs, B (OPMUPOBAHUE YMEHHH MPUMEHSTh
Hay4YHbIM METO/1 TO3HAHUS MPHU BHIMOJIHEHUN UMHU YUEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca pu3HMKH A1 ypOBHSI CpPEAHEro 001Iero o0pa3oBaHus MOJOKEH sl UAEH,

KOTOPLBIC MOKHO PaCCMAaTPUBATh KaK IPUHIOUIIBI €0 ITOCTPOCHH .

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBJSIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COZIEPKUT MaTepuall U3 BCEX Pa3liesioB (PM3MKH, BKIIOYAET KAK BONPOCHI KJIACCUUYECKOH, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEHl MaTrepuan Kypca GU3NKH 0ObeAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBisercs (OpPMHpPOBAHUE TPEACTABICHUH O

CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.



Hoes eymanumapusayuu. E€ peanuzanus mpeanosnaraeT MCIOJb30BaHHE T'YMaHUTapHOTO
noTeHIuana (pu3nueckon HayKu, OCMBICIIEHUE CBS3H Pa3BUTHS (U3UKHU C Pa3BUTHEM OOILECTBa, a
TaKXe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTHUECKUMH MPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pU3MKy npeamnonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTOM TEXHHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUH U3yUEHHBIX TEOPHUI U 3aKOHOB.

Hoes skonocusayuu peanu3yercss IMOCPEACTBOM BBEICHUS DJIEMEHTOB COJIEpXKaHMS,
MOCBAIIEHHBIX KOJOTMYECKHM MpOoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXkKe 00CYKIeHHS MPOOJIeM palliOHAIIEHOTO MTPUPOOTIONB30BAHMS U
9KOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (DU3MKM Ha YPOBHE CPEIHEro oOuero oOpa3oBaHUs
ABIAIOTCS (u3nueckue Teopuu ((popMupoBaHHE MNPEACTaBICHUN O CTPYKType MOCTPOECHHUS
¢usnveckoil Teopuu, poiu (QyHAAMEHTAIBHBIX 3aKOHOB M TPHHLIUIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O NPUPOAC, TpaHUIAX NPUMEHUMOCTH TEOpHH, [UIS  ONUCAHUSA
€CTECTBEHHOHAYYHbIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKH peaan3yercs Mpeae BCero 3a Cuér
OpraHu3alMK 3KCIIEPUMEHTAILHON JIesTeNbHOCTH o0yyaromuxcs. [jis 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO MCIOJB30BAHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOphIE B TporpamMMe 1o (u3MKe OOBEIUHEHBI B OOLIMI CIUCOK
YUEHHUYECKUX MPaKTUYEeCKUX padoT. BrigeneHune B yka3aHHOM IepedHe J1abopaTOpHBIX PadorT,
IIPOBOJIUMBIX JJIi KOHTPOJS U OLEHKH, OCYILIECTBISETCS YYaCTHHUKaMH OOpa30BaTeIbHOIO
mpolecca UCXo/i U3 0COOEHHOCTEH MIaHMPOBAaHUS U OCHalleHUs kabuHeTa ¢usuku. [lpu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIONUMUCS YMEHHSIMH TIPOBOIHMTH KOCBEHHBIE H3MEPEHUS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W IOCTAHOBKY ONBITOB TIO IPOBEPKE
MPEUI0KEHHBIX THUITOTE3.

Bornblioe BHUMaHuE yJeNnseTcsl pelieHUI0 pacyETHRIX M KaueCTBEHHBIX 3ajad. Ilpu sTom
JUISL pacU€THBIX 33/1a4 MIPUOPUTETOM SIBIISIFOTCS 331a4M C SIBHO 33JJaHHOHN (DM3NYECKON MOJIEINBIO,
MO3BOJISIONINE TIPUMEHSTh U3yUYEHHBIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OAHOTO paszerna Kypca,
TaK ¥ WHTETPHUPYS 3HAHWS W3 pa3HBIX pa3aenoB. s KadecTBEHHBIX 3a7ad MPHOPHTETOM
ABIISIIOTCSL 3aJaHUsl HAa OOBSCHEHHE TNPOTEKaHUs (U3MUECKUX SBJICHUH M TPOIECCOB B
OKpY’Kalolle >KW3HHU, TpeOyrolue BbIOOpa (U3NYECKON MoJenu JUIsl CUTyallud NPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepHalibHO- TEXHUYECKOMY
obecrieueHnI0 yueOHOro mporecca 0a30BbIid YPOBEHb Kypca (DM3UKH Ha YPOBHE CPETHETO OOIIIETO
00pa30BaHMs JIOJDKEH M3Yy4aThCsl B YCIOBUSAX MPEAMETHOro KaOMHeTa (U3MKU WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MpPEJAMETOB €CTECTBEHHO-HAYyYHOro IUKiIa. B kabuHere ¢Gu3uKu
JOJDKHO OBITh HEOOXO0IMMOE JIabopaTopHOE OOOPYMOBAaHHME ISl BBIMOJHEHHUS YyKa3aHHBIX B
IporpamMMe o pU3uKe YdeHHYECKUX MPAKTHUECKUX PadOT U JEMOHCTPALlMOHHOE 000py10BaHHE.

JleMoHCTpamoHHOE 000pyAOBaHHE (HOPMUPYETCS B COOTBETCTBHM C HPUHIUIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U OOECIIEYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOrpamMMme I10
¢u3nKe KIIOYEBBIX JAEMOHCTpAlMKA I HCCICIOBaHMS M3Y4YaeMBIX SIBICHUI M IPOLECCOB,

OMITMPUYCCKUX U q)YH,Z[aMCHTaJ'II)HBIX 3aKOHOB, X TCXHHYCCKHX HpHMeHeHHﬁ.



JlaGopaTopHoe oOopyaoBaHUE IJIsi YUYEHWUYECKHX MPAKTUUCCKUX paboT dopmupyercs B
BHJIE TEMAaTUYCCKUX KOMIUIEKTOB M OOECIICUMBACTCS B pacdyére OJHOTO KOMILIEKTa Ha JBYX
oOydaromuxcs. TeMarnyeckue KOMIUICKTHI JIa0OpaTOPHOTrO OOOpPYAOBaHUS JOJDKHBI OBITh
MOCTPOSHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHHM AaHAIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPHUTEIILHBIX CUCTEM B BUJIC U(DPOBBIX JTA00PATOPHIA.
OCHOBHBIMU TIEITISIMU HU3Y4YCHUST (PUUKU B 00IIIEM 00pa30BAHUU SIBIISIFOTCS:
* (hopMUpOBaHHME UHTEPECA U CTPEMIICHHS 00YUAIOIIUXCA K HAYYHOMY U3Y4YEHUIO IPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEIH;
* pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE INO3HaHUS ©  (HOpPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIEHHS K OKPYKAFOIIUM SIBIICHHSIM;
* (hopMUpOBaHHE HAYYHOIO MHUPOBO33PCHHUS KaK pe3ysibTaTa M3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (DU3UKH,
* hopmupoBaHUEe YMEHUN OOBSCHATH SIBJICHUS C MCIIOJIb30BaHUEM (DH3UYECKUX 3HAHHHA H
HAaYYHBIX JOKAa3aTCIIbLCTB,
* (hopMUpOBaHHE TMPEICTABICHUH O PONHM (PU3UKHU JJIS PAa3BUTUS JPYTHUX E€CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA.
JocTmwkenne 3TUX neneld o0ecreuyuBaeTcs peleHHeM CIEeIyIOIUX 3a/1ad B IPOIecce

M3Yy4CeHHsI Kypca (U3UKH Ha YPOBHE CPEIHEro 00IMIero 00pa3oBaHMUS:

* IpUOOpEeTeHNEe CUCTEMBbI 3HAaHUM 00 O0IUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKJIIOYAs MEXaHUKY, MOJEKYJISAPHYIO (PU3UKY, NEKTPOAUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

* (hopMUpOBaHUE YMEHHUI IPUMEHATh TEOPETUUECKHE 3HAHUS 17151 00BSICHEHUST (PU3UUECKUX
SBJICHUH B TIPUPOJIE U JUISL IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

* OCBOEHHE CIIOCOOO0B peIIeHHs pa3IMyYHbIX 3314 C IBHO 33JJaHHOM (pu3nueckoi MoJelblo,
3a/1a4, oIpa3yMeBaroIINX CaMOCTOSITEIbHOE CO31aHNe (PU3NYECKON MO/IENH, aJleKBaTHOM
YCIIOBUSIM 3aJ1auu;

* MOHUMaHWe (U3NIECKUX OCHOB WM TPUHIUIIOB NEHCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTMYECKHUX IPOLIECCOB, MX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

* OBJIQJICHUE METOAAMU CAMOCTOSATENBHOTO IUIAHUPOBAHMUSA W TNPOBEINCHHUS (PU3HMUECKUX
9KCIIEPUMEHTOB, aHAJIM3a U UHTEepIIpeTalui HHPOPMAIUH, OIIPEIeICHUS

JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

* CO3JJaHUE€ YCJIIOBUHM ISl Pa3BUTHS YMEHUH MPOEKTHO-HUCCIIEIOBATENBCKOW, TBOPYECKOU
JESATEIIBHOCTH.

Ha usyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CpeIHEro ooumiero oOpa3oBaHUS

otBoautcs 136 gacos: B 10 kiracce — 68 wacoB (2 yaca B HEZIETIO).

[Ipenyaraemelii B mporpaMmMe 1mo Gu3HNKe MepeueHb JTa00PATOPHBIX U MPAKTHIECKUX PabOT

SBIIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeJaeT BhIOOp MPOBEACHUS JIaOOpaTOPHBIX paboT u

OTIBITOB C YUETOM MHIUBUAYAILHBIX OCOOCHHOCTEH 00yJaronuXxcs.

COJAEP)KAHUE OBYYEHUA



Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o mpupozae. Hayunble mMeTOnbl MO3HaHUS OKpyXkaroumero mupa. Pomnb
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (HU3NYECKUX SIBICHUH W mpoueccoB. Hayunsie runoresbl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponp u mecto ¢uszuku B (GOpMHUPOBAHUM COBPEMEHHON HAy4yHOW KapTHUHBI MUpPA, B
MPAKTUYECKOU EATEIbHOCTH JIIOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe qBuxkeHHe. OTHOCUTEIBbHOCTh MEXAHUYECKOTO IBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOYKHM, UX MPOEKLUU HAa OCH CUCTEMbl KoopauHaT. CiokeHue nepeMenieHui u
CJI0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSAMOJMHENHHOE JBHXeHHe. ['paduku 3aBUCHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEeMEIIECHNs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe nBukeHUE. [[BH)KEHNE MaTepUaIbHON TOYKH 110 OKPY’KHOCTH C
ITOCTOSTHHOM 110 MOAYJIXO CKOPOCTBIO. YTIJIOBast CKOPOCTb, JINHEWHAsI CKOPOCTh. Ilepuon n
yacToTta obparieHus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHnuyeckue yCcTpoicTBa U IPaKTUUECKOE TPUMEHEHHE: CIIMIOMETP, IBUIKEHUE CHAPSIOB,
LICTIHBIE U PEMEHHBIE ITEpeayu.

Llemoncmpayuu

Monenb cucTeMsl OTCUETA, MILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTUK JIBH)KEHUS.

[TpeoOpa3oBanue NBMKEHUI € UCIIOIB30BAHUEM NPOCTHIX MeXaHU3MoB. [laieHue Ten B

BO3/lyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust cBoO0AHOTO0 najeHus. Hampasnenue

CKOPOCTH TIpU JBHKEHHU IO OKDPYKHOCTU. Yuenuueckuti

9KCnepuMenm, 1abopamopmbvle pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HcenenoBanue COOTHOWIEHUS MKy Iy TSMM, ITPOUIEHHBIMHU TEJIOM 3 MTOCJIEI0BATEIbHbIE
paBHbIE IIPOMEKYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM [BHKEHHHM C HA4aJIbHOW CKOPOCTBIO,
PaBHOU HYJIIO.

W3yueHue nBUKEHUS IAPUKA B BA3KOU KUAKOCTU. M3yueHue

JBIDKECHUS TeJla, OpOIIEHHOTO TOpU30HTAIBHO. Tema 2. /lunamuka

[TpuHIMT OTHOCUTEILHOCTH lanunes. [TepBbIii 3aKOH Hprotona.

HNHeprimanbHbIe CHCTEMBI OTCUETA.



Macca tena. Cwuna. Ilpunmun cynepnosunuu cui. Brtopoir 3akon HerlooTona mist
MarepraibHOM TOUKU. TpeTuid 3akoH HeroTOHA 171 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, cKoabxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHHS CKOJIbKEHHS U cuia TpeHus mokos. Koadgdurment Tpenus. Cuiia CONMPOTUBICHUS TIPU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpaliaTelbHOE ABUKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHIIbl OTHOCUTEIBHO OCH BpallleHus. [1nedo cumbl. Y cioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA U MPAKTHUYECKOE IPUMEHEHHME: MOJALIMIIHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TE.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VcnoBuss paBHOBecusi TBEpAOro Tena. Buael paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol VIzyuenue

JBUXKEHHS OpycKa 110 HAKJIOHHOW MJI0CKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U PE3MHOBOM
o0pas1ie, OT ux JedopMalny.

HccnenoBanue ycloBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHMS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MatepuanbHOR TOUKH (Tena), CUCTEMbl MaTepUANIbHBIX ToueK. VIMIyJIbC CHIIBI U
U3MEHEHNE UMITYJIbCa Tella. 3aKOH COXPAaHEHUS UMITyJbca. PeakTMBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTD CHIIEBI.

Kunernyeckas sHeprus maTtepuaibHOW TOouku. Teopema 00 M3MEHEHUU KHHETHYECKON
SHEPTrUH.

[TorennmanbHas sHeprus. [loTeHnanbHas 3Heprust ynpyro 1e(opMUpOBaHHOMN NPY>KUHBI.
[TorennuansHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble W HEMOTEHIUANbHbIE CHIIbL. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

VYnpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuuecKue yCcTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMEP, MPYKUHHBIN

IMUCTOJICT, ABUXKCHUEC PAKET.



Jlemoncmpayuu

3aK0H COXpaHEHHS UMITYyJIbca. PeakTuBHOE

JIBIDKCHHE.

[Tepexo MOTEHIIMAIBHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

W3ydyenne aOCONIOTHO HEYNPYroro yjaapa C IOMOIIBI0 JBYX OJWHAKOBBIX HHTSHBIX
MasITHHKOB.

HccnenoBanue cBsizm pabOTHI CHJIBI C HM3MEHEHHEM MEXaHWYECKOM SHEpPruu Teja Ha
MIPUMEPE PACTHKEHUSI PE3MHOBOTO JKI'yTa.

Paznen 3. Mosekyasipaast pu3uka 1 TepMOAUHAMHKA
Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OcCHOBHBIE TTOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nBuxenue. Auddysusa. Xapakrep IBUKEHUS U B3aUMOICHCTBHUS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra30B, )KUJIKOCTEH U TBEPBIX TET U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
3TUX Mojener. Macca u pazMepbl MosieKysl. KoanyecTBo BemecTsa.
[TocTostnuas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIPHO- KMHETHYECKOW TEOpuu
uaeanbHOTO raza. AOCONIOTHas TeMIeparypa Kak Mepa CpelAHed KHHETUYECKOW HSHEpruu
TEIJIOBOrO ABWKEHUS yacTull rasza. [llkana temneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanbroHa. M3omporiecchl B U1€aJbHOM Ta3e ¢ MOCTOSHHBIM
KOJMYeCTBOM BemiecTBa. ['paduueckoe mpeacTaBlieHHE H30IMPOIECCOB: H30TepMa, H30XO0pa,
n3obapa.

TexHUYecKue YCTPOHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (oTorpadun MOJIEKYJI
OPraHNYeCKUX COCTUHEHUH.

Onpitel 10 MU y3un xkuIKOCTEN U Ta30B. Moenb

OpOYHOBCKOTO JIBHKEHUSI.

Mogens onbita [ITepna.

OnbITHI, JTIOKA3bIBAIOIINE CYIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/JICVCTBUS.

Mogenb, UITIOCTpUpYOLLas IPUPOJTY AABJICHHS ra3a Ha CTEHKHU cocyaa. OMbITHI,

WUTIOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UI€AJILHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHONH KOMHATe HAa OCHOBE H3MEPEHHH 00bEéMa

KOMHATBHI, JABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTy ITapaMeTpaMu COCTOSHUS pa3pe:KeHHOT0rasa.



Tema 2. Ocnoebl mepmoounamuku

TepmoauHaMudeckas cucteMa. BHyTpeHHSISI SHEPTHsl TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3Mmenenus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHss SHEprusi 0IHOATOMHOTO H1€ajIbHOTO
raza. Buael Temonepenaud:  TEMJIONPOBOAHOCTb, KOHBEKLHWSA, W3JIy4YeHHUE. Y IeJIbHAA
TEIUIOEMKOCTBD BelecTBa. KomuecTBO TENIOTHI IPU TEILIONEpEIaye.

[Tonsstue 00 anmmabatHOM mpouecce. llepBelii 3akoH TepMoaWHaMHKH. llpumeHeHue
MIEpPBOr0 3aKOHA TEPMOJAMHAMMKH K H3omporeccaM. ['padudeckas uHTepnperanus padoThl rasa.
Bropoii 3akoH Tepmonunamuku. HeoOpatuMocTh npoieccoB B mpupoje. TernoBble MallluHbL.
[IpuHUMIIBI AEMCTBUS TEIIOBBIX MAIIMH.

[IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MamuHax. Ko duimeHTt none3Horo nelcTBUs TEIIOBOM
Mamwebl. [{ukn KapHo u ero k03 QUIMEHT MOiIe3HOro ACHCTBHS. DKOJIOTHYSCKUAE MPOOIEMBI
TEIIO3HEPTEeTUKH

TexHuueckue ycTpoicTBa M MHPAKTUYECKOE MPUMEHEHHE: JBUIATeNlb BHYTPEHHEIO CropaHus,
OBITOBOW XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpPEHHEW SHEpPruu Teja MpPHU COBEPIICHUU padOThI: BBUIET MPOOKH M3
OYTBUIKH TIOJ] ACHCTBUEM CIKAaTOT'O BO3/IyXa, HArpeBaHue dHpa B IATYHHOU TPYOKe MyTEM TPEeHUS
(BUI€OAEMOHCTpALUSA ).

W3meHeHne BHYTpeHHEH dHepruu (TeMIepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO

IBUTATENS. Yuenuueckutl sxcnepumenm, 1abopamopHvie pabomel VI3mepenune yaenbHOn

TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGCONOTHAS U OTHOCUTENIbHAS
BJIXKHOCTh Bo3Ayxa. HacbllleHHBIN map. YenbHas TemioTa napooOpa3oBaHMs. 3aBHCHMOCTh
TEMIIEpPaTypbl KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAIIIOB.
XKunkue xpucramiel. CoBpeMeHHble Marepuanbl. [lnaBieHne um kpucraumsanus. Y aeabHas
TerioTa miasienus. Cyonumanus. Y paBHEHHE TEIIOBOTo OanaHca.

TexHnyeckue ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MTOITYYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMAaTEPHUAJIOB,
Y HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenne npyu NoHW>KEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIAKHOCTH.

Habmionenue HarpeBaHus M IUIaBJIEHUS KPUCTAJUIMYECKOro BellecTBa. JlemoHcTpanus

KPHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXa.



Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. ONEKTpUYeCKUi 3apsa. JBa BuIa 3IEKTPUYECKUX 3apsloB.
[IpoBOIHMKH, AUBIIEKTPUKH U MOJYIPOBOJHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsija.

B3aumoneiicteue 3apsgoB.  3akoH  Kynona. TodedHbI  AJIEKTpUYECKUM  3apsjl.
Onextpuueckoe nose. Hanpspk€HHOCTH 3nexkTpuueckoro mnoss. llpuHnun cyneprno3unuu
JIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocraruueckoro noiis. [lorenuuan. Paznocts norenuuanos. [IpoBognuku
U JUAJIEKTPUKU B 3JIEKTPOCTATUYECKOM IoJie. [[uanexTpuueckas IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonneHncarop. DeKTpoEMKOCTh IIIOCKOIO KOHJEHCATOPA.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuuecKkue yCTpOIICTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AJIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHIACHCATOP, KOMMUPOBAIBHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIMTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOMIAAu IUJIACTHH,
paccTosiHus MeEXAy HUMH M JUAJIEKTPUYECKOW MPOHUIAEMOCTH. OHEprusi 3apsKEeHHOIO
KOH/JIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax
DNEKTPUUECKUI TOK. YCIOBUS  CYLIECTBOBaHHUS 3JIEKTPUYECKOTO TOKa.
Ucrounmku Toka. Cria Toka. [TocTOSHHBIN TOK.
Hanpspkenue. 3akon Oma Jy1st ydacTKa LHenu.
DIIEKTPUYECKOE COINPOTHUBJICHHUE. VY nenvHOE CONPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.
Pabora anexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIIHOCTh 3MEKTPUYECKOTO TOKA.
DIEKTPOABUKYIAs CUJIa U BHYTPEHHEE COMTPOTUBIICHHE UCTOYHUKA TOKA. 3aKoH OMa a1
MOJTHOM (3aMKHYTO#) AekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.
DJIEKTPOHHAs MPOBOJAUMOCTbD TBEPBIX METAJIIIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJIIIOB
oT Temreparypbl. CBEpXIIPOBOIUMOCTb.
DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTYYKOB.
[TonmynpoBonuuku. CoOCTBEHHass U MPUMECHAs MPOBOAUMOCTH IOJYIPOBOJIHHUKOB.
CoiictBa p—N-nepexona. I1omynpoBoJHUKOBEIE TPUOOPHI.
DIIEeKTPUUECKUI TOK B pacTBopax U paciiaBax 3IEKTPOJIUTOB.

DIIEKTPOJIMTUYECKAS] AUCCOIUALIMS. DIICKTPOIIU3.



DJIEKTpUUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTENbHBIA pa3psaa. MosHus.
[Ina3zma.

TexHudeckue yCcTporuCTBa U IPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP, BOJBTMETP, PEOCTaT,
UCTOYHHMKH TOKAa, JJIEKTPOHArpeBaTeIbHBIC MPUOOPHI, AJIEKTPOOCBETUTENILHBIE MPHOOPHI,
TEPMOMETP  COIPOTHBJICHUS, BaKyyMHBIH  JHOA, TEPMHUCTOPbl U  (OTOPE3UCTOPSI,
IIOJIyIIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKECHHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LMJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIN
IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMeliaHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMoe u3MepeHue 3JIEKTPOABMKYIIEH cuibl. KOPOTKOE 3aMbIKaHUE TajJbBAHHYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBHCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psg 1 IpOBOAUMMOCTD BO3AyXa.

OaHOCTOPOHHSIS POBOJIMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul VIzyuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYIIEH CHIIbI ICTOYHHMKA TOKA M €M0 BHYTPEHHETO COIIPOTUBIICHMSL.

HaGnronenue snexrponusa.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCyIIECTBISETCS C Y4ETOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMH MaTeMaTHK{, OHOJOTUHM, XHMHUH,
reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnule nonsamusi, CBI3aHHbIE C N3YYEHHEM METOJ/I0B HAyYHOTO ITO3HAHUS:
SBJICHHE, HAy4YHbIH (haKkT, TuUmore3a, (U3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOII0/IeHHe,
9KCIIEPUMEHT, MOJIETIMPOBaHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBbl YPaBHEHUH, THEHHas QyHKIus, mapadosa, runepoona,
uX rpauKH U CBOICTBa, TPUTOHOMETpUYECKHe (QYHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HX MPOEKIMH Ha OCH KOOpPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B XKHUBOU mpupoze, muddysus, 0cMOC, TeI000MeH
KUBBIX OPTraHU3MOB (BHJIbI TEIIONEPEAAYH, TEIJIOBOE PAaBHOBECHE), JIEKTPUUECKUE SIBJICHUS B
YKABOU MIPHUPO/IE.

Xumus: TACKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEII, dKUIKOCTEN U ra30B, JJIEKTPUYECKHUE CBOMCTBA
METAJUIOB, JJEKTPOJIUTUYECKAs IHCCOLMALMs, TallbBaHUKA. [ eocpaghus: BIaXHOCTh BO3IyXa,
BETPHI, 0APOMETpP, TEPMOMETP.

Texnonocus: mpeodpa3oBaHUe IBUKEHUHN C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMITHUKH, HCIOJIh30BAaHME 3aKOHA COXpPAHEHMs] MMIyJbca B TEXHHKE (pakera,

BOJOMET W Jpyrue), JABHUraTteilb BHYTPEHHErOo CrOpaHus, IapoBas TypOuHa, OBITOBOU



XOJIOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MTOJIIyY€HUsI COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCIIE
HAaHOMAaTepUaAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTaTHYECKas  3aliuTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYMHBIA IPHUHTEP, AJIEKTPOHArpeBaTelbHblE MPUOOPHL,

SJICKTPOOCBETUTCIIBHBIC HpI/I60pr, raJlbBaHHUKa

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA TPOI'PAMMDbI
11O ®U3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «du3rka» Ha ypOBHE CpPEIHET0 00IIero o0pa3oBaHus
(6a30BBIA  YPOBEHB) JTOJIPKHO 00ecreunTh JOCTHIKEHUE CIICIYIOUTUX

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX 06p330BaT€JII)HI)IX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE PE3yibTaThl OCBOEHMs ydeOHoro mpeamera «®Pusnka» IOKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIuXcs pyKOBOJACTBOBAThCSA C(HOPMUPOBAHHON BHYTpPEHHEMH
MO3ULMEN TMUYHOCTH, CUCTEMON LICHHOCTHBIX OPUEHTALINN, TO3UTUBHBIX BHYTPEHHUX yOEKICHUH,
COOTBETCTBYIOIIMX  TPAAWIMOHHBIM IEHHOCTSM POCCHHCKOTO  OOIIECTBa, pacIIMpeHue
JKU3HEHHOT'O OIIbITa M OIBITA JEATEIBHOCTH B IIPOLIECCE PEaTU3alMi OCHOBHBIX HaIlpaBICHUHN

BOCIIMTATEIbHOM ACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpasaanckoro BocnuTanus: CHOPMUPOBAHHOCTH TPAKIAHCKOM MOUIIMH
oOyuJaromerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHUCKOTO OOIIEeCTBa;
MPUHSITHE TPaAULIMOHHBIX 00I11eYETOBEYECKUX T'YMaHUCTHYECKHX 51
)IeMOKpaTI/I‘IGCKI/IX HCHHOCTCﬁ; TOTOBHOCTHL BECTH COBMGCTHYIO HCATCIIBHOCTL B I/IHTepecaX
TPaKJIaHCKOTO OOIIECTBA,
yLIaCTBOBaTI) B CaMOYHpaBJ'ICHI/II/I B o6pa303aTean01‘/'I OpFaHI/ISaHI/II/I; YMGHI/IG
B3aMMOJICIICTBOBATH C COLIMATILHBIMUA HHCTUTYTAaMH B COOTBETCTBUHU C UX
GYHKIIUSMH W Ha3HauY€HUEM; TOTOBHOCTh K TYMaHUTApHOU U

BOJIOHTEPCKOM IESITETLHOCTH;

2) NAaTPUOTHYCCKOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTD poccuiickoi IPaKIaHCKON UJEHTUYHOCTH,
MaTpUOTH3MA;
LIEHHOCTHOE OTHOIIEHHUE K rOCyJapCTBEHHBIM CUMBOJIAM,  JOCTIDKCHHSIM

pOCCHIfCKMX Y4YEHBIX B 00MacTH (GU3UKHM U TEXHUKH; 3) AyXOBHO-HPABCTBEHHOIO
BOCIIMTAHUA: CCbOpMI/IpOBaHHOCTB HpaBCTBeHHOFO CO3HaHHA, OTHYCCKOT'O ITIOBCACHN A,
CHOCO6HOCTB OlLICHUBAThHb CI/ITyaL[I/IIO )41 HpI/IHI/IMaTI: OCO3HAaHHBIC peH_IeHI/I}I,
OpI/IeHTI/Ipy5ICB Ha MOpaJIBHO'HpaBCTBeHHBIe HOpMBI Hn IEHHOCTH, B TOM 4YHCIIC B
ACATCIIBHOCTU y‘-IéHOFO; OCO3HAHHUC JIMYHOTI'O BKJIaJa B HOCTpOCHI/Ie YCTOﬁqHBOFO
Oymymiero;

4) 3cTeTH4ecKoro BOCIUTAHUS:
5CTETUYECKOE OTHOILEHHUE K MUPY, BKIKOYAS 3CTETUKY HAyYHOTO TBOPYECTBA, IPHUCYILIETO



(usuueckoii Hayke; D) Tpym0BOro BocnUTaHMsI: HHTEPEC K Pa3IHUHBIM cepam
npoeCCUOHATLHOMN IEATEIFHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKON M TEXHUKOH, yMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayliel nmpodeccun U peaan3oBbIBaTh COOCTBEHHbIE
KM3HEHHBIE IUIaHbl; TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0Opa30BaHUIO B 001aCTH
¢bu3uku Ha

MPOTS)KEHUU BCEU )KU3HH;

6) 3Ko0J0rMYeCKOro BOCIHTAHUS:
c(OpMHPOBAHHOCTD HKOJIOTUYECKOM KyJbTypbl, =~ OCO3HAaHHE  TJI0O0AIBHOTO

XapakTepa SKOJIOTMYECKHX Tpo0ieM; IUIAHUPOBAHWE M OCYIICCTBICHUE JICHCTBHH B
OKpY’KalolIel cpejiec Ha OCHOBE 3HAHMSI
1eJIel YCTOWYMBOTO PAa3BUTHS YEIIOBCUCCTBA;
paciiupeHuc OIlbITa ACATCIIPHOCTHU SKOJIOTHYECKOU HaITpaBJICHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH TI0 (PU3HKE;
7) HeHHOCTH HAYYHOI'0 NO3HAHHSI:
Cc(OPMHUPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (U3NYECKON HAYyKW; OCO3HAHHWE IIEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B
mporecce u3yueHus: PU3NKH

OCYHICCTBIIATDL MMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHAUBUAYAJILHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YHUBePcabHbIe YueOHbIe AeiicTBUs ba3oBble
JOTrHYecKHe NeiicTBUA:

CaMOCTOATEILHO dbopmynupoBaTh i aKTyaJIU3UupOBaATh npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMPEAENATh eI NEeATeTbHOCTH, 3a/aBaTh MapaMeTpbl U

KpI/ITCpI/II/I X JOOCTHIKCHUA, BBISIBJIIATH SaKOHOMepHOCTI/I 158 HpOTHBOpG‘II/IH B

paccMaTpuBaeMbIX
(bu3MUECKUX SABICHUAX; pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHaATH3a

HUMEIOIIUXCS
MaTepI/IaJ'IBHBIX 158 HeMaTepI/IaJ'IBHBIX peCprOB; BHOCHUTH KOppeKTI/IBBI B JC€ATCIIBHOCTD,

OIICHUBATh COOTBCTCTBUC pe?)y.]'H)TaTOB OeJIsIM,

OLICHUBATh PUCKHU MOCIEICTBHUI 1€ITEIbHOCTH;

KOOPJIMHUPOBATh A BBIIOJIHATH paboty B YCIOBHUSX peanbHOro,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS; pa3BUBATh KPEaTHUBHOE

MBIIIJICHUC HpI/I pemeHI/m JKN3HCHHBIX np06neM.

Ba3zoBrbIe ncciaenoBareLCKUe AeliCTBHA.

BJIAJICTh HAYYHON TEPMHUHOJOTUEH, KITFOUEBBIMH IMOHATUSIMH M METOJIaMU (PU3UIECKOM
HayKH, BJIQJICTh HABBIKAMHU YYEOHO-HCCIIEAOBATEIBCKON M TIPOSKTHOM NIEATETLHOCTH B 00JIaCTH
(13K, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY MOMCKY METOJIOB PEIICHUs 3a1a4
(I)I/ISI/I‘IGCKOI‘O co,uepxcaHmI, HpI/IMeHCHI/IIO paBJII/I‘-IHI:IX MCTOAOB IIO3HAHUA, BJIaACTb BHIAMU
NEATEILHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHHUS, €r0 HWHTEPHpETalH, MNpeoOpa3oBaHUIO M

MIPUMEHEHUIO B PA3JIMYHBIX YUeOHBIX CUTYAIUsIX, B TOM YHCIIE IIPU CO3AaHUU YUEOHBIX MPOEKTOB



B 00nacTu (OM3MKM; BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaThb TUIIOTE3y €€ PEIICHUs, HaxXOIWUThb AapryMEHTBl JUIA [JOKa3aTesIbCTBA CBOUX
YTBEPKJICHMM, 3a/1aBaTh IIapaMETPbl U KPUTEPUU PELICHUS; AHAIU3UPOBATH IIOJIyYEHHBIE B XOJE
pELIeHNs 3a1a4M PE3yJIbTaThl, KPUTHYECKH

OLICHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCIIOBUSX; CTaBUTb U

(GopMyIMpoBaTh COOCTBEHHBIE 331a4l B 00pa30BaATEIbHOMN NESATEIBHOCTH, B
TOM 4YHCIE TpU W3yYeHUH (PHU3UKHU; JaBaTh OLIEHKY HOBBIM CHUTYalHUsM,

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCHUTD 3HAHMSA 110 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;
yYMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JacTeil; BbIIBUTIaTh HOBBIE UJIEH,
npeylaraTb OpUTMHAJbHBIE IOAXOJbl M pELIEHHs; CTaBUTh MpoOJeMbl U 3ajaud,
JIOTIyCKarolllue aJlbTepHaTuBHbIE penieHus. Pabora ¢ mHdopmanueii:

BJIAJICTh HaBBIKAMH IIONyYeHUs] WHPOpMAnUU (PU3HMUECKOTO COACPIKAHUS U3 UCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATH [IOUCK, AHAIIN3, CHCTEMATU3ALUIO U
MHTEpHpeTanuio HHHOpMaLUK PA3INYHbIX BUAOB U (OPM MIPEICTABICHUS; OLICHUBATh

JIOCTOBEPHOCTb HH(OPMALIUH;

UCTIOJIB30BaTh CPECTBAa MH()OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PELIICHUN
KOIHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OPraHM3allMOHHBIX 3a7ady ¢ COONIoAeHUEM TpeOoBaHUIl
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TMTHUEHBI, PECYpCcOCOEpEKEHUsI, TPABOBBIX U ATHUECKUX
HOpPM, HOPM HMH(OPMAIMOHHON 0€30MacHOCTH; CO3/1aBaTh TEKCThl (PM3UUYECKOT0 COAEP)KaHUS B
pa3nuyHbIX (opmarax ¢ y4yéTOM Ha3zHaueHUs MHPOPMALMU W LENEeBOH ayJUTOpUH, BbIOMpas

ONTUMATBHYIO ()OPMY TIPEICTABIICHUS M BU3YaTU3aIIUH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYHIECTBIISATH OOIIEHHEe Ha YpokaXx (U3HUKM M BO BHE-YPOUHOU JESATENbHOCTH,
pacro3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CUTyallMd M CMSr4atb KOH(QJIUKTBHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX

CPEICTB; TIOHUMATh U HCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYaIbHON pabOTHI,
BBIOMPATHh TEMATHKY M METOJIbI COBMECTHBIX JCHCTBUHN C yUETOM OOITUX HHTEPECOB U

BO3MOXHOCTEH KaXKJIOr0 4WICHA KOJUIEKTHBA, NMPUHHUMATh L€ COBMECTHON JEATEIbHOCTH,

OpraHU30BbIBATh U KOOPAMHHUPOBATH JEUCTBUS MO €€ TOCTUKEHUIO: COCTABIATH IJIaH JIEUCTBHM,

pacmpeenaTh poJiy ¢ y46TOM MHEHUHN YYaCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHON paOOTHI,

OIICHUBATh KA4e€CTBO CBOETO BKJIA/Ia U KAXK/IOT0 YYaCTHUKA KOMaH bl B OOIITUH pPe3ysIbTaT

Mo pa3pabOTaHHBIM KPUTEPHUSM; TpeajaraTb HOBBIE IPOEKTHI, OICHWUBATH HACH C TO3UIUU
HOBHW3HBI, OpPUTHHATILHOCTH,

MPAKTUYECKOW 3HAYMMOCTHM; OCYIUECTBJISITh IO3UTUBHOE CTPATETHYECKOE IIOBEJICHUE B
Pa3IUYHBIX CUTYAIUX,

MPOABJIATH TBOPYCCTBO U B006pa>1<eHHe, OBITE HWHHUIIUAaTHUBHBIM.

PeryasiTuBHble YHUBepCaJbHbIE yuyeOHbIe AefCcTBUA
Camoopranusamnus:

CaMOCTOATCIIbHO OCYIICCTBIIATH ITO3HABATCIIbHYIO NCATCIBHOCTE B obnactu (1)I/ISI/IKI/I n



aCTPOHOMHH, BBIABJIATH MPOOJEMBbI, CTaBUTh U (HOPMYIHpPOBaTH COOCTBEHHBIC 3aJauH;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUs pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITMIOJIHEHUSI TMPAKTHYECKOW paboThl C y4ETOM HMMEIOMMXCA PECcypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTEHUH; JaBaTh OLEHKY HOBBIM CUTYAIlUsIM;

pacuupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN; AeTaTh

OCO3HAHHBII BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha cels
OTBETCTBEHHOCTh 3a pEIICHHE; OIICHWBATh NPHOOPETEHHBIH

OIIBIT;

Croco0cTBOBaTH (HOPMUPOBAHHIO ¥ MIPOSIBIICHUIO SPYAUIIMH B 00JIACTH (PU3UKH,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA ypoBeHb. CAMOKOHTPOIb,

IMOLUMOHAIBHBII HHTELIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B 1€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE pE3yJIbTATOB LIEJsM; BIAJETh HAaBbIKAMU TIO3HABATENBbHOM peduieKCHH Kak

OCO3HAHHUS COBEPIIAEMbIX JICHCTBUMN

U MBICJIUTCIBHBIX IIPOLECCOB, HUX PE3YJILTATOB U OCHOBaHHﬁ; HCII0JBb30BaTh HpI/IéMI)I
peq)HeKCI/II/I AJIs1 ONCHKU CUTYyallnuu, BBI60pa BCPHOI'O pCHICHUA,

YMETh OIIEHWBATh PUCKHM U CBOEBPEMEHHO IPUHUMATH PEHICHUS 10 HMX CHIDKCHHIO;
MPUHUMATh MOTHBBI M apryMEHTHI APYTHX TpPH aHaJu3€ PE3yJIbTaTOB JCSATEIHHOCTH,
MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

NpUHUMATh  MOTHUBBI U apTyMEHThI JpYyrux TpU aHalM3€  Pe3yJibTaTOB
NeSATEeIbHOCTH; IPU3HABATH CBOE MPABO U MPABO APYTHX Ha

OIHOKH.

B nporuiecce nocTmKeHUsT TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBI TIO (DU3HUKE IS
YPOBHSI CpeHEero o0IIero oOpa3oBaHMs y OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, Mpenoiaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIBHOE COCTOSIHHE,

BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU Cepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpETYJIMPOBAHUSI, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh

3a cBOE TIOBE/IeHUE, CIIOCOOHOCTh aIallTUPOBATHCS K AMOIIMOHATHHBIM U3MEHEHUSIM U TIPOSBIISTH

THOKOCTh, OBITh OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOMICH CTPEMIICHHE K

JTOCTHKCHHIO TIEJTH U YCIIEXY,

ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh MCXOS U3 CBOMX BO3MOXKHOCTEH; dMITATHH,
BKITIOUAIOIIEH CIOCOOHOCTh MOHMUMATh SMOIIMOHAIBHOE COCTOSIHUE PYTHX,

YUUTHIBATh €r0 MPH OCYIIECTBICHUH OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;
COITMATPHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIICHUS C JPYTUMHU

JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHL.

MNPEAMETHBIE PE3YJIBTATHI
K xonmy obyuenust B 10 kjacce npeamMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JTOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHHM:



JEMOHCTPUPOBATh Ha IpUMEpPax posib U MECTO (PU3MKH B (POPMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHUDPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U TEXHOJIOTMH, B IIPAKTUYECKOMN
NESITeIbHOCTH JIIOJICH; YYUTBHIBATH TPAHUIBI NPUMEHEHUS H3YyUCHHBIX (U3NUYECKUX MOJIEICH:
MaTepualibHas TOYKa, MHEepLHUalbHas cUcTeMa OTCYETa, abCONIIOTHO TBEPAOE TENO, MACAJIbHBIN
ra3, MOZAEIU CTPOCHHUS I'a30B, )KUAKOCTEH U TBEPIBIX TeJl, TOUCYHBIN JIEKTPUUECKUN 3apsy IPU
peleHny GU3NUECKUX 3a1a4; paclo3HaBaTh (PU3NUECKUE ABICHUS (IIPOLIECChI) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KMHETHYECKOM TEOPUM CTPOCHHUS BELIECTBA U
AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NMPSMOJIMHEHHOE JIBMIKEHUE, CBOOOTHOE
[ajJiecHue TeJl, JBWKEHHME I10 OKpPYKHOCTH, WHEpLHUs, B3auMOJEHCTBHE Tel, IUu(pPy3us,
OpOYHOBCKOE JIBUKEHME, CTPOECHHUE >KUIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00b&Ma Tea NpHu
HarpeBaHuu (OXJIaX/IEHUH), TEIJIOBOE pPAaBHOBECUE, MCIIAPEHHE, KOHJECHCAllMs, IUIaBJICHUE,
KPUCTAJUIM3aLHsL, KUIICHHUE, BJIAXKHOCTh BO3/1yXa, IOBBILICHHUE JaBJICHUS ra3a [Py €ro HarpeBaHuu
B 3aKPBITOM COCYJI€, CBSA3b MEXKIY IapaMeTpaMH COCTOSIHUSA I'a3a B U30IPOLECCAX, DIEKTPU3aLUs
TeJ, B3aUMOJIEHCTBUE 3aps0B; ONUCHIBATh MEXAHUYECKOE JIBUKEHUE, UCHOJb3Ys (hu3ndeckue
BEJIMYMHBI: KOOPAWHATA, IIyTh, IEPEMELICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMILYJIbC
Tena, KUHETUYecKasi dHEprus, NOTEHIHaIbHAs SHEprus, MexaHuueckas paboTa, MeXxaHUYecKas
MOIITHOCTb; TIPU ONMCAHUU NMPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCIIOIb3yEMbIX BEINYHH,
ux 00O3HAueHWs] W EIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYUHY C APYTMMU BEJIIMYMHAMHU; ONKMCHIBATh U3YYCHHBIEC TEILUIOBLIE CBOWCTBA TEJ U TEIIOBBIE
SBJICHUSI, MCMONb3ysd (U3MUECKHE BEIMYMHBL JaBJIEHHWE ras3a, TeMmIeparypa, CpenHss
KMHETUYECKasl JHEPrusl XaOTMYECKOTO [BHIKECHHSI MOJIEKYJ, CPEJHEKBAJApaTU4YHAs CKOPOCThb
MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSs dHEprus, paboTa rasa, K03(pQHUIMEHT MOJIE3HOrO
JIeUCTBUSL TEIUIOBOTO JIBUTaTessl; MPU OMUCAHWU IPABUIBHO TPAKTOBAaTh (DPU3MUYECKHM CMBICI
UCMOJb3YEMBIX BEIMYMH, MUX OOO3HAYEHUS U €JUHMIbI, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOIINE
JaHHYO0 (U3NYECKYIO BETUUYHMHY C JPYTMMH BEIMYUHAM; OMKCHIBATh U3YUYEHHbIE AIEKTPUUYECKUE
CBOIMCTBa BeLIECTBA U 3JEKTPUUECKUE SIBIEHUS (IIPOIIECCHI), UCTIOIb3YSl PU3NUECKUE BETUUHUHBIL:
JIEKTPUYECKUN 3apsll, IJIEKTPUYECKOE II0JI€, HANPSHKEHHOCTH I0JSA, IOTEHIMAal, Pa3HOCTh
MOTEHIMAJIOB; TPU ONHCAHUM MPABUIBHO TPAKTOBATh (PMBUYECKUHA CMBICT HCHOJIb3yEMBIX
BEIMYMH, WX OOO3HAYEHMS M €IUHMIBI, YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
(bu3MYeCKyl0 BEIMYHHY C JPYTUMHU BEJIUYMHAMU; AHAJIU3UPOBATh (U3NYECKUE MPOLECCHl U
SIBJIGHUS, UCIIOJNB3YS (PU3HUECKHEe 3aKOHBI M MIPUHLIMIIBL: 3aKOH BceMupHoro tarorenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHs MEXAHMYECKOW DHEPrUH, 3aKOH COXPAHEHHs HMMIIYJIbCA,
IPUHLUII CYNEPIO3ULMMA CHJI, IPUHLHUI PABHONIPABUSA HMHEPLMAIBHBIX CHCTEM OTCUYETA,
MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOCHHS BELIECTBA, I'A30BbIE 3aKOHBI, CBA3b CpPEIHEH
KMHETUYECKOW SHEPruu TEIJIOBOTO JIBMXKEHUS MOJIEKYJ ¢ aOCOJIIOTHOI TeMIiepaTypoi, nepBbIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHs DJIEKTPUYECKOro 3apsAna, 3akoH KyiloHa, mpu 3Tom
pa3nuyath CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCKOE BBIPAKEHHWE M YCIOBHUS
(rpanumpl, 00JaCTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIC NPUHIMIIBI ACWCTBUS MAIIHH,
IpUOOPOB U TEXHUUYECKUX YCTPOMUCTB;
pasnuyath ycIOBHA HX O€30IIaCHOrO MCIIOJIb30BaHMsI B ITOBCEJHEBHON JKWU3HU; BBINOJHSATH
HKCHEPUMEHTBI 110 UCCIIEI0BAaHUIO (PU3HMUECKUX SBJICHUH U TPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX

U KOCBEHHBIX M3MEPEHMM, MpHU 3TOM (OPMYIHPOBATH MpodieMy/3aqady M TUIIOTE3y y4eOHOTO



IKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 TPEUIOKEHHOTO O00OpYJOBaHMS, MPOBOAMUTH OIBIT U
(bopMyIHpOBaTh BBIBOJBI; OCYILECTBIISATH NpPSAMbIE W KOCBEHHBIE M3MEpPEHHS (PU3HUECKUX
BEJIMYMH, TIPU 3TOM BHIOMPATh ONTHUMAJbHBIA CIIOCOO M3MEPEHHUs M WCIOJIb30BATH M3BECTHHIC
METOJIbl OIICHKH ITOTPELIHOCTEH M3MEPEeHUi; UCCIe0BaTh 3aBUCUMOCTH MEXIy (H3MUCCKHUMU
BEJINYMHAMHU C HCIIOJIB30BAHUEM MNPSAMBIX M3MEPEHHH, NPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBATh PE3yNbTAaThl MOJYYCHHOW 3aBUCHMOCTH (PM3MYECKHX BEIMYMH B BHIC TAOIUI U
rpa(uKoB, A€NaTh BBIBOJBI 110 Pe3ylbTaTaM HCCIEIOBaHUS; COONIOATh MIpaBmiIa 0€30IacHOr0
TpyAa TpH TPOBEACHUU HCCICNOBAaHMKA B paMKax y4yeOHOro SKCIepUMEHTa, Yy4eOHO-
MCCIIEI0BATEIIHCKOM M MPOSKTHOM ESATENBHOCTH C HCIOIb30BaHUEM H3MEPUTENIFHBIX YCTPOHCTB
U J1abOpaTOpPHOro 00OpYJOBAaHMSA; pelIaTh PAacUETHBIC 3a/a4d C SBHO 3aJaHHOW (u3nveckont
MOJIENIBIO, MCTIONB3YS (pu3MuecKre 3aKOHBl M MPUHIIMIIBI, HA OCHOBE aHAJHM3a YCIOBHS 3aJa4H
BBIOMPATh (U3NIECKYIO0 MOJIEIb, BBIACTATh (PU3HMUECKUE BETUYMHBI U (OPMYIIBI, HEOOXOAMMEbIE
i e€ pemeHHs, MPOBOIUTH PACUYEThI M OLCHHUBATH PEATbHOCTh MOJIYYCHHOTO 3HAYCHUS
(Gu3MUECKON  BENMYMHBI, pellaTh KAayeCTBEHHBIE  3aJadyd:  BBICTPaWBaTh  JIOTMYECKU
HETPOTHBOPEUMBYIO LIETIOUKY
paccyXJIeHHI ¢ ONOPOH Ha 3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,
UCTIOJIb30BaTh OpU  pelIeHUH y4eOHBIX 3a7ad4 COBPEMEHHBIC
UH(OpPMAIIMOHHBIE TEXHOJIOTHH JUIS IOUCKA, CTPYKTYPHPOBAHHS, HHTEPIPETALIH U
npe/cTaBiIeHns yueOHOM U Hay4YHO-TTOMYJISIpHON HH(OPMAIUK, MOTYYEHHOM 13 pa3InyHbIX
HCTOYHUKOB, KPUTHYECKU aHATH3UPOBATH NMOTyYaeMyr0 HH()pOPMAIUIO; IIPUBOIUTH TPUMEPHI
BKJIa/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsACHEHHE NIPOLIECCOB OKpY’KaIOIIero MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH; UCTIOIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3HUKE B TOBCETHEBHOM XKU3HU
s

oOecniedyeHns 0€30MacHOCTH MPHU OOpAILIEHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPONCTBaAMHU, JUISI
COXpaHEHHUs 3/I0POBbs U COOJIOACHUSI HOPM KOJIOTHYECKOTO MOBEJICHHS B OKpYXKarolleil cpere;
paboTaTh B rpymie ¢ BBITOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, INIAHUPOBATH PabOTy
IPYMIIbI, PALIMOHATBHO paclpeenaTh 005S3aHHOCTH U TUIAHUPOBATh JeSITEIbHOCTD B
HECTAaHJAPTHBIX CUTyalludX, aACKBATHO OLICHHUBATDh BKJIAJA KaXKA0T'0 U3 YUaCTHUKOB I'PYIIILI B

peLIeHUE paccMaTpUBaEeMOil TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHE 10

KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne /n POrPaMMBI KounrposbHbie IIpakTnyeckue 0Gpa3oBaTebHbIE
} Bceero padoThI padoThI pecypcsl
Pazagen 1. DPUBUKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnmoreka IJOK
1.1 ®u3nKa U METO/IbI HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka LIOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
2.2 Jlunamuka 7 https://m.edso0.ru/7f41bf72
butmmoreka [IOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJICKYJIIPHO-KUHETUYCCKON TCOPHH Bu6nuorexa [IOK
3.1 9 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 OCHOBBI TEPMOANMHAMUKHU 10 1

https://m.edsoo.ru/7f41bf72
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AFpeFaTHBIC COCTOsHHUA BCIICCTBA.

33 5 bubmmoreka [JOK
' ®azoBble EPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmmoreka [JOK
4.1 OnexTpocTaTika 10 https://m.edsoo.ru/7f41bf72
IlocTosiHHBIN BaeKTpUYecKUil TOK. Toku B Bu6moreka [[OK
4.2 PasIMIHBIX Cpeliax 12 https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINIAHUPOBAHME 10

KJIACC
KonuuyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa uudposbie
w/n Tema ypoxa KouTtposabHble IIpakTu4yeckue W3ydenus 06pa3oBaTeNbHbIE
Bceero padoThI padoThI pecypcbl
®duszuka — HaykKa O IPUPOJE.
Hayunbple meTonbl mNO3HaHUS 1 bubmoreka [JOK
OKpYKaIoIlero Myupa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usnku B
(GOPMHUPOBAaHMH COBPEMEHHOW HAay4HOMH 1 Bubmmorexa LHOK
https://m.edsoo.ru/ff0c33e6
KapTUHBI MUDA, B
MPAKTHYECKON JICATSILHOCTH JIFO ek
MexaHuueckoe IBUKCHHUE.
OTHOCUTENIBHOCTh ~ MEXaHHUYeCKOTO Bubmorexa [JOK
1 https://m.edsoo.ru/ff0c3508
nekeHns. llepemenienue, cCKOpoCTb,
yCKOpeHue
PaBHOMEpHOE NPSIMOIMHENHOE ABUKECHUE 1 Bu6morexa [JOK
https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MPSMOJIMHEHHOES . BuGmorexa [TOK
ABIDKCHNC https://m.edsoo0.ru/ff0c372e
CBo0OoHOE TIajieHue. Y CKOpeHue . BuGmorexa [IOK
CBODOOJTHOTO TaIeHHs! https://m.edsoo.ru/ffoc39cc
KpuBonuneiinoe JIBUKCHUE.
JBrKeHne MarepualibHOM TOYKH IO 1 bubmuoreka IIOK

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada
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IIpunnun oTHOCUTENBHOCTH [ anumnes.

bu6nmoreka IJOK

HNuepuuansable cuctembl oTcueTa. [lepBoiid
3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

3aKoH COXpaHEeHUs] UMITyJibca. PeakTuBHOE
JBHYKEHUE

9 Macca Tema. Cwuna. IIpunnun
CynepHo3uiuu cui. Bropoii 3akoH buGmuoreka LIOK
HeroToHa U1 MaTepUaibHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3axoH HproTOHA U1l MATEPUAIIBHBIX Bu6miorexa [JOK
TO1CK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TiaroreHus. Cuina
11 Tsoxectu. IlepBas KocMuueckasi CKOpocTh bubnuorexa [IOK
https://m.edsoo.ru/ff0c3d00
1o Cuna ynpyroctu. 3akoH ['yka. Bec tena BuGmorexa [[OK
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosddunuent tpeHus.
13 Cuna CONpOTUBJICHUSI MNPHU JBHKEHHUU bubmmotreka LIOK
TeJa B )KUJIKOCTH WIIU Ta3e https://m.EdSOO.rU/ffOC3f76
[TocTtymarenbHoe U BpalaTENbHOE
14 JBIDKEHHE a0CONIOTHO TBEPAOro Tela. bubamoreka LIOK
https://m.edsoo.ru/ff0c41a6
MowmenT cuinsbl. [lnevo cunsbl. YcnoBus
PaBHOBECHS TBEPAOTO Tea
NMnynsc MaTepualbHOM TOYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEeK. VIMIyIbC CHIIBL Bubmorexa LIOK

https://m.edsoo.ru/ff0c43d6
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16

Pabora 1 MOIITHOCTE CHJIBL.

Kunernueckast sHEprusi MaTepuaibHONW
Toukd. Teopema 00 W3MCHEHUH
KHHETUYECKON 3Heprun

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c4502

17

IToreHnanbHas SHEPrUsl.

bu6nmoreka IJOK

[loTeHumanpHas ~ SHEPrUst  yIpyro
JIepOpMUPOBAHHOM MPY>KUHBI.
[ToTeHmanbHas YHEprus Tejaa BOIH3H
MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

[MoTeHIMaNbHBIE W HEMOTCHIMATBHBIC
CHUIBI. Cas13p paboTh
HETMOTCHIUAIBHBIX CHJI ¢ U3MEHEHUEM
MEXaHHUUYECKOH DHEPTHH CHCTEMBI Tell.
3aKkOH COXpaHEHHUS MEXaHHYECKOU
SHEPTrUu

bubmuoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota

«HccnenoBanne cBa3u pabOTHI CHIIBI C
W3MEHEHUEM MEXaHWYeCKOW DSHEepruu
Tela Ha  T[pUMEpe  PacTsDKeHHS
PE3UHOBOTO JKI'YTa»

20

KonrtponpHast pabora mo Teme
«Kunemaruka. /[nnamuka. 3aKOHBI
COXpPaHEeHHUsI B MEXaHUKE»

bubmuoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KUHETHYECKO TeopuH. BbpoyHOBckoe
nBwkeHne. Jnpoysus

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4dc2
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22

XapaxTtep JIBIDKEHUS u
B3aUMOJEUCTBYSI YACTHI[ BELIECTBA.
Mopenu cTpoeHMsI ra3oB, JKHJIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. KonnuectBo BemiecTsa.
ITocrostHHAas ABOTAaNMpPO

24

TennoBoe paBHOBecue. TeMmepaTypa

u e uaMepenue. [llkana remnepatyp
Lenscust

25

Uneampupri raz B MKT. OcHoBHOE
ypaBHeHue MKT

Bu6nuoreka IJOK
https://m.edsoo.ru/ffOc4fde

26

AbGcounoTHasE TemIiepaTypa Kak mepa
CpeHE  KUHETHUYECKOW  HSHEPruu
JIBUKEHHS MOJIEKYJI. Y paBHEHHE

Menneneena-Knaneiipona

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. I"'a30BbIe 3aKOHBI

28

JlaboparopHas pabota

«HccnegoBanne 3aBUCHUMOCTHU MCKAY
napamMeTpamMmmn COCTOSHHA
Pa3pCKECHHOI0 ra3a»

29

Nzomporieccsl B ueadpbHOM Ta3e M UX
rpaduueckoe mpecTaBIeHUuE

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c570e
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BuyTtpennsis SHEpPrus
TEPMOIMHAMUYECKOM  CHUCTEMBI U
croco0bl €€ m3MeHeHus. Komamuectso

bu6nmoreka IJOK

30 TemoTsr W paGota.  BmyTpenmss https://m.edso00.ru/ff0c5952
SHEpPrusl OJHOATOMHOTO WIEaJbHOTO
rasza

bu6nmoreka IJOK

31 Bunsr Teronepenaiu https://m.edsoo.ru/ff0c5c36
YnenbHas TEINIOEMKOCTh BEIIECTBA.

32 KonuuectBo TEIUIOTHI pu bubnuorexa [IOK
Temnonepenade. AnuabaTHBINA TpoIEce https://m.edsoo.ru/ff0c5c36
IlepBblil 3aKOH TEPMOJMHAMUKHU U €ro Bu6moreka [IOK

33 TIPUMEHCHHC K H301IpOLeCCaM https://m.edsoo.ru/ffOc5efc
HeoOpatuMocTh mporieccoB B IpUpoIe.

34 Bropoii 3aKk0H TepMOAMHAMUKHN bubnnorexa LIOK

https://m.edsoo.ru/ff0c6230

[Ipunmun peiicteus u KI1J TemmoBoit Bu6miorexa [IOK

3% MaITHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapao u ero KITJ{
DKoNornvecKue mpoodIeMel

37 TETIOIHEPT e THKH
O6o06matonmii  ypok «MoJiekysipHas BuGmorexa [TOK

38 ¢uznka. OCHOBBI TEPMOJAMHAMUKIDY https://m.eds0o.ru/ff0c6938
Kontponbnas pabota no teme

39 «MonexynsipHast ¢puznka. OCHOBBI Bubmoreka [JOK

TCPMOANHAMUKN

https://m.edsoo.ru/ff0c6a50
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[MapooOpa3zoBaHue U KOHICHCAIHS.

bu6nmoreka IJOK

4
0 Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOcomroTHas H OTHOCHUTEIbHAS
41 BJI&KHOCTh BO31yXa. HachlllleHHbIN ap bubmoreka [JOK
https://m.edsoo.ru/ff0c64d8
Teépnoe Tteno. Kpucramimueckue u
42 aMopdHbIe Tella. AHU30TPOIHS CBOWCTB Bubmiorexa [JOK
https://m.edsoo.ru/ff0c65f0
KpuctamioB. JKuakue — KpuCTaslIbl.
CoBpeMeHHbIE MaTepuaibl
[InaBieHue U KpUCTAIUIU3ALUSL.
43 VY nenbHas TEINIOTA MJIABJICHHUS. Bubmiorexa [IOK
https://m.edsoo.ru/ff0c6708
Cyb6mumarust
bubmuoreka LIOK
44 YpaBHEeHHE TETUIOBOTO OalaHca https://m.eds00.ru/ff0c6820
DneKkTpu3anust Tel. DIeKTPUISCKHIA
45 3apsn. J[Ba BUAA 3JIEKTPUYECKUX 3apsI0B Bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc
[IpoBogHUKH, JIUBJIEKTPUKHU Hu
46 MOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUs bu6moreka [JOK
JIEKTPHYECKOTO 3apsaa https://m.edsoo.ru/ffOc6bcc
BsaumopeiictBre 3apsioB. 3aK0oH
47 bubmuoreka IIOK

Kynona. TodeuHbIi 251€KTpUUECKUI 3apsiy

https://m.edsoo.ru/ffOc6ced
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Hampsoxénnocts 3JIEKTPUIECKOTO

48 TIOJISI. [puaIKT CYTIepPIIO3HIINN Bubmiorexa HOK
" https://m.edsoo.ru/ffOc6df2
ANEKTPUIECKAX TTOJIEH. Jlnann
HANPSHKEHHOCTH
PaGora cui 35eKTpoCTaTHYeCcKOro MoJIs.
49 [Torenuman. PasHocTh MOTEHIMATIOB Brbmorexa LIOK
https://m.edso0.ru/ff0c6f00
[IpoBomHUKE W JAWPNEKTPUKHA B
50 3JIEKTPOCTATUYECKOM noJie. bubnunoreka [IOK
Jusnexrpudeckast IpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
) bubmuoreka LIOK
51 Onextpoémrocts. Konnencarop https://m.eds00.ru/ff0c7126
DNEeKTPOEMKOCTh TJI0CKOTO
52 KOHJICHCATOpa. DHEPIHsl 3apsHKEHHOTO bu6moreka [JOK
KOHJIeHCATOpa httpS://m.edSOO.rU/ff0C72C0
Jlaboparophas padota "U3mepenue
53 3NEKTPOEMKOCTH KOHIeHcaTopa"
[lpunnun  gedcTBUS W OpPUMEHEHHE
54

KOHACHCATOPOB, KOITUPOBAJIILHOT'O

anmapara, CTpyWHOro npuHTepa.
OnexkTpocTaTuyeckas — 3alluTa.
3a3eMiIeHUE IEKTPONpHUOOpOB
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55

ONEeKTpUYeCKuil  TOK, YCIOBHA  €r0
cyuiecTBoBaHus. [I0CTOSHHBIN TOK.

Cuta TOKA. Hamnpsoxenne.
Comporupiierne. 3akoH Oma mis
y4acTKa Ienu

56

TlocnemoBarensHOE, napajuiejbHoe,
CMEIIAHHOE COEAMHEHNE

MPOBOTHUKOB. JlabopaTopHast paborta
«M3yveHnue CMEIIaHHOTO COCIMHCHUS
PE3UCTOPOBY

bubmuoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTb 3JEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenuna

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akorn Oma 11 IOTHOW (3aMKHYTOM)
anekTpuueckod — nenu.  KopoTkoe
3ambpikanue. JlaGopatopHas pabora
«3mepenne DJIC ncTouyHMKA TOKA U
€T0 BHYTPCHHET'O COIPOTUBIICHUS

bubmuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

ONEeKTpOHHas TPOBOJUMOCTh  TBEPABIX
METaJIJIOB. 3aBUCHUMOCThH COIPOTUBICHHUS
METAJIJIOB OT

Temrneparypsl. CBEpXIpOBOIUMOCTb

60

DNEKTPUUYECKUH TOK B BAKyyMe.

CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOHUKH, MX COOCTBEHHAs M
npuMecHasi MpoBOANMOCTh. (CBOWCTBa
p—~n-niepexoza. IlonynpoBOJHUKOBBIE

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c84ae

nprudOpbI
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ONEeKTpUYeCcKuii TOK B pacTBOpax H

62 pacIiaBax 3J1eKTPOJIUTOB. L bubmmoreka LIOK
https://m.edsoo.ru/ff0c82ba
DNEKTPONUTHYECKAS TUCCOIUATIVSL.
OnexTponu3
DIIEKTPUIECKUN TOK B Ta3ax.

63 CaMOCTOATENLHBIA U HECAMOCTOSATEIbHEIM 1 Bubmorexa [IOK
paspsn. Monuust. [Tnasma https://m.edsoo.ru/ff0c84ae
DNeKTpUUECKHEe  TpUOOphl U EuiG LOK

: noIMoTeKa

64 YCTPOTCTER 1 WX TPAITIHCeroe 1 https://m.edsoo.ru/ff0c86fc
npumeHenue. IlpaBuna TeXHUKH — -
Oe3omacHOCTH

65 Obobmarormit ypox 1 bubmuoreka LIOK
«OIEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KontponbeHas pabotra mo teme
«Onexrpoctatuka. [locToSHHBIN Bubmuorexa [JOK

66 3JIEKTpUUecKuid TOK. ToOku B 1 https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX CPElIax»

PesepBubiii ypok. KontponbsHas pabora Bu6morexa [JOK

67 1o Teme "OJIeKTpoArHaMKKa" 1 https://m.eds00.ru/ff0c8c56
Pesepabiii ypok. O600mamuid ypok Imo Bu6miorexa [IOK

68 Temam 10 kracca . https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10
68

[NPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V151 YHEHUKA

e Ouszmka, 10 xmacc/ KacesnoB B.A., OOmecTBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO

«JIPODAY; AxuronepHoe o61ecTBo «M3m1arenbcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI J1Sd YUUTEJIA
[Tporpamma xypca ¢pusuku ais 10 knacca. bazoserit ypoBens (aBTop B. A. KachsiHOB)

YMK «®usuka. 10 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 10 knacc. ba3oBblii ypoBeHb. YUeOHHUK C 3JIEKTPOHHBIM IPUIOKEHHEM

(aBTop B. A. KachsiHOB).

2. ®usuka. 10 xnmacc. ba3oBelii ypoBenb. MeTtoauueckoe mocobue (aBTop B. A.

KacpsHOB).

3. ®usuka. 10—11 xnaccel. ba3oBblii yposens. Terpas am1s 1a60paTopHbIX paboT

(aBTopsl B. A. KacesnoB, B. A. KopoBuh).

4, ®wusmka. 10—11 xmaccel. bBazoBelii  ypoenb. Kommekt Terpageit s

KOHTPOJIBHBIX paboT (aBTop B. A. KacksHOB)

5. ®wusmka. 10 knacc. JIugakTuuecKue KapTOUKU-3a1aHust (aBTOpsl M. A. YIIakos,
K. M. Ymakos).

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paboTHHKOB 00pasoBanwust. 2 http://markx.narod.ru/pic/
- (hu3MKa B IIKOJIE.

3 http://festival.1september.ru/articles/ - ¢pectupans neparorudeckux uaeit

«OTKpHBITBIN yPOK».

4 http://lwww.fizika.ru/ - caiit g1 yumTeneli (HM3MKM M HMX  YYEHHKOB. 5
http://www.physics.ru/ - marepuabl o Gpu3MKe.

6 www . ege .edu.ru - uaopmarmonHsIii mopran EI'D.
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7 http :// school - collection . edu . ru / - enunas xonnexuus I{OPoB
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