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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPeOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNnbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHoi paboyeil mporpamMmbl BOCHHMTAHHS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «duszmnka» B 00pa3oBaTesIbHbIX
opraumsaiusax  Poccuiickonn — ®enepauuy,  peaM3yIOIIMX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIMpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyuaroniuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusaiM PI'OC COO k miIaHUPyEeMbIM JHMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOyUEHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXMNPEIMETHBIX CBs3€d (QU3UKUM C €eCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE MM H3y4YeHUs
¢u3MKU Ha YpOBHE CpelHEro ooiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GuU3MKM Ha 0a30BOM

yYpOBHE, B TOM UYHMCJIE MPEeIMETHbIE Pe3yIbTaThl 10 TojaM 00y4eHuUs;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHuUs.

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHAX IMPHUPOJbI, BBICTYNAsl B
KayecTBe Yy4YyeOHOro IpeJMeTa B IIKOJE, BHOCHUT CYIIECTBEHHbIM BKJIAJ B
cucteMy 3HaHuUM 00 okpyxatomeMm wupe. [lkonbHbI Kypc ¢(u3ukn —
CUCTEMOOOpA3yIOIUi JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOLIECCOB U SBIICHUM,
U3y4aeMbIX XUMHEH, Ouojorueit, usnuecko reorpadueil U acTpPOHOMHUEH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKUX 3HAHMM OIpejaesnseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HSHEPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHsI HOBBIX MAaTEPHUAIOB C 3aJaHHBIMU
cBolicTBaMHU ® Apyrux. HM3ydeHwe (QU3MKK BHOCHUT OCHOBHOM BKJIQJ B
(GopMupoOBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0y4aroluxcsi, B
(¢opMupoBaHue yMEHUH MPUMEHATh HAy4YHBIH METOJ IMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢u3mku mjis YpOBHS CpeaHEro oOmiero oOpa3oBaHUs
IIOJIOKEH PsJ HJEH, KOTOpblE MOXHO paccMaTpuBaTh Kak IMPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pas3fesioB (PU3HMKH, BKIIOUAET
KaK BOTIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOU (hH3HKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEl Marepuan Kypca (U3HKH
o0beIMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(GopmMupoBaHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIIMANa (PU3NUECKONH HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
bu3uKkn C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnoiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHUYECKHX M  TEXHOJOTHYCCKUX
IIPUIIOKEHU M U3YyUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHUS 3JIEMEHTOB
CollepyKaHMs, TOCBAMIEHHBIX SKOJOTUYECKHM TIPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C Pa3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKke 00CYKICHHS
npoOjieM  palloHANBHOTO  MPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus SBISIOTCA Pu3nyeckue Teopuu (GopMHUpOBaHUE MIPEACTABICHUH O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKON Teopuu, poii (yHIaMCHTAIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHM, I OINHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTeMHO-/ICITCIIBHOCTHBI TOAX0A B Kypce (HU3UKH pean3yercs
OpeXae BCEro 3a CYET OpraHM3alfi OSKCIEPUMEHTAIbHOW AESITeNbHOCTH
oOyyaromuxcs. /s 6a3oBoro ypoBHsS Kypca (U3UKU — ATO HMCIOJIb30BAHUE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B MporpaMme Mo (u3uke OOBEIWHECHBI B OOIIMN CITUCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BwlmenecHue B yKa3aHHOM TIEpPEUYHE
71a00paTOPHBIX PabOT, MPOBOJIUMBIX JIJISI KOHTPOJIS U OIICHKH, OCYIIECTBIISICTCS
y4yaCTHUKaMu  00pa3oBaTENILHOrO IMpoIlecca MCXOAs M3  0COOEHHOCTEn
IUTAHMPOBAHUS W OCHAIeHUs KaOuHeTa ¢usmku. [Ipm 3TOM obOecmeunBacTCs
OBJIaJIcHNE OOYYaIOIIUMHCSI YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UUYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHME YAENAETCS PEUICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aToM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a]1a4Ml C SIBHO
3alaHHON  (M3HYECKOW MOJEINbI0, TO3BOJISIONINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U MHTETPUpPYys
3HaHMSI W3 pas3HbBIX pasfenoB. JIIs KadyecTBEHHBIX 3a7ad4 MPUOPUTETOM
ABJIAIOTCS 3a/JaHusl Ha OOBICHEHUE MPOTEKaHUS (PUINYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HHU, TPeOyrolue BbIOOpa (GU3MIECKONH MOJenn
JUTSL CUTYaIluH TPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ tpeboBanmsimu PI'OC COO k wmartepuaibHO-
TEXHUYECKOMY OOecredeHn0 ydeOHOoro mpoliecca 0a30BBbI ypOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEeIHEro oOIero oO0pa3oBaHUS JIOJDKEH H3ydaThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro IHKiIA. B kaOuHeTe (Qu3NKU
JIOJKHO OBITh HEOOXOMUMOE J1abopaTopHOE OOOpPYAOBAHHME JUISI BBITOJHCHUS
YKa3aHHBIX B NpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoncTpanmonHoe obOopymnoBaHue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOorpaMMe MO (HU3UKE KIIOUEBBIX JTEMOHCTPALIMHA IS
WCCJICIOBAaHUS W3YYaeMbIX SBJICHMA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHCHU.

JlabopaTtopHOoe 00OpymOBaHHME [JIsi YUYEHWYECKUX MPAKTHYECKUX padoT
dbopMupyeTcst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CTIeYnBaETCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMIMXCSA. [eMaTH4ecKhe KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAaHMS JOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM



MCITI0JIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.
OCHOBHBIMHM LIEJIIMHA U3y4€HUS (PU3UKU B 001IEM 00pa30BaHUHU ABIISAIOTCS:

dbopMHUpOBaHNE HMHTEpPECAa W CTPEMIICHUS OOYYAIONIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHWA O HAYYHOM METOJe TIO3HAHUS |
(bopMHpOBaHUE UCCIICIOBATEILCKOTO OTHONIICHHSI K OKPY>KAIOIIAM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa HU3y4CHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(U3HUCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHUE TIPEICTABICHUN O POJIU (GU3UKU IS PA3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1eyieil 00ecreunBaeT s PelIeHUeM CIEAYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 00111ero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIKOYAasd  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3MKY, 3JIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI acTPODU3UKH;

dbopMHUpOBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUS IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M M NPUHATHUS
IIPAKTUYECKUX PEHICHUI B IOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHMs pa3IUYHbIX 33Ja4 C SBHO 3aJaHHON
¢u3nyeckoil MOJENblo, 3ahad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE
co3zanue (pU3NYECKON MOJeNH, aleKBaTHON YCIOBUSAM 3a/1auH;
HNOHMMaHue (PU3MUECKUX OCHOB M NPHUHILUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHHAA Ha
OKPYXAaIOIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSTEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(pu3nYecKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpEeTaluu HHPOpMaIuy,
OIpPEENECHMS] JOCTOBEPHOCTH NOJYYEHHOI'O PE3ylbTaTa,

CO3aHHE YCJIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATEIBCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMme mo (u3MKe MepedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JElaeT BBIOOD
MPOBENICHNUS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00y4JarommXcs.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUSA

®u3nka — Hayka o npupoze. HayuHble METONBI MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GU3HMUECKUX SIBICHUHN U nipolieccoB. HayuHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUHM. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u mecto Gpusnku B GOPMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEN.

Jlemoncmpayuu

AnanoroBele ¥ 1IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ra. TpaekTopusi.

[Tepemenienre, CKOpOCTh (CpeHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MATepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJMUHAT.
CiioxeHue nepeMenieHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, IMYTHU M TNEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO A ICHHUS.

KpuBosmueitHoe paBwkeHue. JIBM)KEHHE MaTEepHaIbHOW TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOpOCTb,
auHelHas ckopocTh. Ilepumon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIHUJIOMETD,
JBH)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC TTEpeaavn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAIUs KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKECHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmronenne nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOILIEHUS MEXIY IMYTSIMH, NMPOWICHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPH PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBuKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipunuun ortHOcutTenbHOCTH [amunes. IlepBeii  3akoH  HbroTOHA.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. Ilpunuun cynepnosuiuu cuil. BTopol 3akoH
Herotona gna MarepuanbHOM TOYKH. Tperuit 3akoH Herotona i
MaTepHUaIbHbIX TOYECK.

3akoH BceMupHOro TtsaroteHus. Cuia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buawsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHws.
Cyxoe Tpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Koadduuuent
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTtynaTenpHOE U BpalaTeabHOE ABMXKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOIIIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHnE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MIPYKUHE U
pe3rHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpalICHUSI.

Tema 3. 3axkonwvl coxpanenus 6 mexaHuke

NMnynbec mMaTepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMinynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaibHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrus YIIPYTO
nehopMHUpPOBaHHON TpyXuHBL. [loTeHIHWanbHas »dHEprus Tejaa BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3b  pabOTHI
HEMOTCHUUAIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIA TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa NOTEHUMATBHON SHEPIrUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBA3M pabOThl CHUJIIBI C HM3MEHEHHEM MEXaHMYECKOU
DHEPIUH TeJla Ha IIPUMEPE PACTSIKEHUS PE3UHOBOIO KIYTa.

Paszpnen 3. MouiekyisipHasi pU3NKA U1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBwxkenue. [uddysus. Xapakrep
JBW)KEHUS WU B3aUMOJICHMCTBUSI YacTHI] BellecTBA. MoOJenu CTpPOEHHUS Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
mozeneil. Macca u pasmepsl Monekyn. KomuuectBo BemiectBa. lloctosHHas
ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mopens wuaeanbHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon Jlanerona. M3omnpoiiecchl B UACaIbHOM ra3e ¢ NOCTOSTHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3obapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnpeIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BellecTBa, (ortorpaduun
MOJIEKYJI OPraHUYECKUX COEAUHEHUI.

OmnbiTel 0 1 Gy3Un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita HTepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEalbHOIO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMmoanHamuueckas cucTeMa. BryTpennss JHEPIUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOTO HJICAIbHOrO Tra3a.
Buzapl Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyYEHUE. Y IebHAA
TEIUIOEMKOCTh BellecTBa. KOIMYEeCTBO TENIOTHI PH TEIIONEpPEaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TemmoBble  MamuHbL.  [IpUHIUIBI ~ JEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamnuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero kosd@uiiueHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW PHEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKU TIOJ JIEMCTBHEM CXKAaTOrO0 BO3/JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAIIHS).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  IpHU
TEIIonepe1aye.

OnbIT 1Mo aanabaTHOMY PACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwjecmea. DPazoevle nepexoonl

[Tapoobpa3zoBanue u koHneHncanus. Mcnapenue u kunenue. AOComOTHAs
U OTHOCHUTENbHAs BIAXXHOCTh BO3AyxXa. HacklieHHbI nap. YaenpHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHM30TPONUS
CBOMCTB KpuctaymioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u kpucTanau3anus. Y qeiapHas TeruioTa riasnenus. Cyomumanus.

VYpaBHeHUE TETIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJeKTpUYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUYECKUX
3apsinoB. [IpoOBOAHUKM, TUAIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiia.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHblil »ieKTpuUyYecKUit
3apsia. Dnekrpuyeckoe nosie. Hanpsok€HHOCTD 3iekTpuyeckoro nois. [punuun
CyNnepno3uluu ANEKTPUUYECKUX noJieil. JInnun HaIpsKEHHOCTH
AIEKTPUUYECKOTO TOJIS.



PaGora cun onekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHuanoB. [[pOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpuyeckas NPOHUIAEMOCTbD.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJAEHCATOPA.

TexHuyecKkue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHE: D3JIEKTPOCKOIL,
AIEKTPOMETP, DSJEKTPOCTATUUECKasl 3alllMTa, 3a3€MJICHHE DJIEKTPONpPHUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBbHBIN aniapar, CTpPYWHBIN OIPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMPNIEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paziuunix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYHIECTBOBAHMUS DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DIEKTPUUECKOE COMPOTHUBIICHUE. YEIbHOE CONPOTHUBICHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIIEHNE UCTOYHMKA TOKA.
3akon Owma g TOJNHOW (3aMKHYTOM) a3nekTpuueckod wnenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsE  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX TYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W NpPUMECHasT  IPOBOJAUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUYECKUM TOK B razax. CamMOCTOSTENbHBIN W HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, MCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
IUON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  MOIYMPOBOJHUKOBBIA  JTUOI,
rajbBaHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTH COMPOTUBIICHUS [IUIUHAPUUECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[Ipsmoe wu3MepeHHe HIEKTpOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBAHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTbH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 37IEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILIEN CUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue anexkrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce oCymecTBIsieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OHOJ0TMU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIH (akT, runoTe3a, pu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pellleHHe CHUCTEMbl YypAaBHEHWM, JMHEWHas QYHKIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIMU HAa OCU KOOPJAHHAT,
CJI0’KEHUE BEKTOPOB.

buonoeua: MexaHuueckoe MABMKEHHE B JKHBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHM3MOB (BUABI TEIUIONEpeaadd, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUSI B )KUBOI MPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TAJIbBAHUKA.

l'eoepagpusa: BAa)XHOCTb BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHHUM C MCIIOJIb30BAHUEM MEXaHHU3MOB,
y4€T TpEHHs B TEXHUKE, NOALIMITHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYyrue), IBHUraTellb BHYTPEHHETO
CropaHusi, ImapoBas TypOMHa, OBITOBOW XOJOJWIBHHMK, KOHIHULIMOHEP,
TEXHOJIOTMM  TOJy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  BJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKAa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

Iloctosgsuuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MArHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKIMU. [IpuHOMII Cyneprno3uuuu
MarHuTHBIX NoJied. JIMHMM MarHuTHOM MHAYKUWU. KapTuHa JTUHWUA MarHUTHOM
WHAYKIIMH MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA ¢ TOKOM. KapThHa JIWHUNH HHIYKIUA
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOAHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O



MPOBOJHUKA, KaTymiku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHuna, €€ MOIynb W HampaBiieHUE. JIBH)KEHUE 3apsKEHHOU
YacTHLIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMEe DIIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOMU
WHAYKIUWA. OJEKTPOABIKYILAS CUJIa WHAYKIMUA. 3aKOH BJEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABWKYIIAS CUJIa WHAYKIUU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYINATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIUU. OJEKTPOABHKYILAS CHJIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHMuThl, SJICKTPOMArHUTBI, SJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBre cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHne IIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIIEH CWIBl HMHAYKOUMA OT CKOpPOCTH
U3MEHEHUSI MarHUTHOI'O TIOTOKA.

SIBieHre CaMOMHIYKIIHUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle KoJ1e0anus

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
IMapmonunyeckue konebanus. I[lepuon, yactora, amruTyaa u ¢asza KoaeOaHMil.
[TpyxuHHBII MAasiTHUK. Maremarnueckuit MAasiTHUK. YpaBHeHue
rapMoHUYecKux Kosebanuii. [IpeBparieHue »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYEeCKUMU U
ANEKTpOMarHuTHeIMU KoJjieOanusimu. dopmyna TomMcoHa. 3akOoH coxpaHEHUS
SHEPI'UM B UJEATBHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxallmMX  KojeOaHUsSIX.  BbIHYXJeHHbIE
MexaHuueckue KojeOanusa. Pe3oHaHc. BbIHYXJAEHHBIE 3JIEKTPOMATrHUTHbBIC
KoJeOaHwmsl.



Ilepemennslii TOK. CHHYCOMIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOr0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPsHKCHMS.

TpancdopmaTtop. [IpousBoacTBo, neperaya U norpebieHue
DNEKTPUYECKOW  DHEPrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHepruu. KynbTypa UCHOJIb30BaHUS 3JIEKTPOIHEPTUU B NOBCEIHEBHOM
KU3HU.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: DIIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanre nmapameTpoB KoJ€OATENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaromux KojaeOaHui.

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA WM HANpPSKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu moclieoBaTENbHOM COEIMHEHUHM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeIadH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCMMOCTH MEPHOJa MalbIX KOJeOaHHM Ipy3a Ha HUTU
OT IJIMHBI HUTU U MACChI rpy3a.

HccnenoBanne MepeMEHHOTO TOKAa B LENH W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi M JJiuHa BOJIHBL. llomepeuHble W MPOAOJIBHBIE BOJHBI.
Nutepdepennus n qudpakiys MeXaHMIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3JIYYEHHUS BJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opuentranus BektopoB E, B, V B aiexkTpoMarHuTHOM BOJIHE.
CBoiicTBa 3JIE€KTPOMAarHUTHBIX BOJIH: OTPa)X€HUE, MPEJTOMIICHUE, MOJISIpU3alus,
mudpakuus, uarepdpepenimsa. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEeHNE 3JIEKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[TpyHIMIBEI pagUOCBI3H U TeNeBUACHUS. Paguookanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYKAKOLIEH CPEJIbI.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE M MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOI0IbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenmne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH U
4acTOTOM KoJIeOaHUiA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE,
MpesIoMJIeHUE, MoAsIpu3anus, Iudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHEeHOE pacnpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaykeHus cBeta. [locTpoeHue n3o00paxxeHui
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIICHUST CBeTa. AOCOJIOTHBIN
rokasaress npesoMiieHus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yrou
MOJTHOTO BHYTPEHHETO OTPAKECHHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. LIBer.

ColOuparome W paccewBarolive JUH3bl. ToHKas mauH3a. DOKycHOE
paccTosiHUEe U ONTHYECKasi cujia TOHKOW JuH3BL. [locTpoeHune nzoOpakeHuil B
cOOMparOIIMX W  pacceuBalOIIUMX JuH3aX. DopMmyna TOHKOM  JIUH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TE€OMETPUUECKOW ONTUKH.

BonnoBass ontuka. UMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakus cBera. QudpakinuonHas pemérka. YciloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momsapusanus ceera.

TexHuueckne yCTpONCTBA M NPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyma,
¢doToanmapar, TPOEKIIMOHHBIN ammapat, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPaKIIMOHHAS PEeHIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMOMHENHHOE paclpoCTpaHEHUE, OTPAKEHUE U TMPEIOMIIEHUE CBETA.
OnTuueckue mpulOopshI.

[TomHOE BHYTpEHHEE OTpakeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenune naTepdepeHInm cBeTa.

Ha6monenune nudpakuuu cBera.

HaGmronenune nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne moisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpesoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpEMEHU U
COKpAIllEHUE JIJINHBI.
DHEPrusi 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Maccbl C DHEPrU€d W HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIBI.
OHeprus MoKos.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruv (PoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJbC GOTOHA.

OtkpeiTe U uccienoanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl potorpdexra. YpaBHeHue DiinmrerHa 1 potodaddexra. «Kpachas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OneiTel I1. H. JIeOenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTODIEMEHT,
doTonaTuuk, coHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pe3epdopa no paccessHuIo o -4acTHII.
[Inanetapuas monens atoma. Iloctymatsl bopa. M3nydyenue u morjoiieHue
(OTOHOB TIPH TIEPEXOJIe aToMa C OJIHOI'O YPOBHS DHEPruu Ha Apyrou. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoikicTBa wactun. Bomwbl ge bpowns. KopnyckymnspHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCcTpOHCTBA M MPAKTUUYECKOE NMPUMEHEHUE: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HaGmonenne nuHEM4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
pagnoaktuBHOCTH. OmbiTel  Pesepdopma 1o ompeneneHduio  cOCTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE IpoTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacman. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprusi CBSI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepexT maccer sapa.

SnepHble peakunu. Jlenenue u cuHTE3 AEP.

Anepnsnii peakrop. TepmosaepHsiii cunTe3. [IpobOieMbl W TEPCHIEKTUBEI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIACPHOM SHEPTreTUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE TTO3UTPOHA.

Metopl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.



@dyHIaMeHTaJdbHblEe B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
MHpa.

TexHudyeckne yCTpPOMCTBA M MPAKTHYECKOE IPHUMEHEHHUE: JIO3UMETD,
Kamepa BunbcoHa, siiepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanuie TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbel  pa3BUTUS acTpoHOMuM. [IpuknagHoe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KECHUE.

CosiHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. VcTouHuK sHeprur CoyHIA W 3BE3N.
3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTPaJIbHBIN KJacC —
CBETUMOCTB». 3BE3/bI IJIABHOM MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHuE
3BE37]. COBpPEMEHHBIE MPEJCTABICHUS] O MIPOUCXOXKACHUU U 3BOIOoIMK CoHIA
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunbiii [IyTh — Hama [Manaktuka. [Tonoxkenue u auxkeHue CoJiHIA B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukd v KBazapbl. UEpHbIE ABIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6ma. PazGeranue
ranakTuk. Teopus bousbiioro B3peiBa. PeukToBOE M3ITyUEHHE.

Macmra0OHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMHUHU.

Vuenuuecxkue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCITIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUW JUIsl  OMpEACNICHUs TOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBepHOTo MOoNyIapus u
SIPKUE 3BE3/BL.

Hab6monenus B Teneckon JIlyasl, manet, Maeuroro ITyTu.

O600maromnee MOBTOPEeHUE

Pons ¢u3umkum u acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJILHON M O3TUYECKON cdepax AesTEIHHOCTH YENOBEKa, POJIb M MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPa, pOJIb
¢dusznueckoi Teopun B GOPMHUPOBAHUHU TIPEICTABIICHUN O (DU3UUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kiiacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBS3€H C KypCcaMu MAaTEMATHKH,
Ononoruu, XuMuM, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nonwsimust, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYUYHOIO
MO3HAHUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKass BEIINYWHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: pemwIeHHWE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAWHAT,



CIIOKEHUE BEKTOPOB, NPOU3BOJHBIE DJJIEMEHTAPHBIX (PYHKUUN, MPU3HAKU
Mo00usl TPEYroJIbHUKOB, ONpPENEJIEeHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
TeJ.

Buonoeus: »nexTpuyeckue SIBICHHUS B JKUBOM INPUPOAE, KoJieOaTelbHbIE
IBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM IPUPOJE,
NENCTBHE PAIUALIMU HA KUBBIE OPTaHU3MBI.

Xumusi: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHUs KPUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJIbHbIA aHAJIU3.

l'eoepaghus: MarHuTHbIE TMONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUI.

Texnonoeua: JWHHAMA DIEKTPOIEpENad, TIEHEpaTop IEPEMEHHOrO TOKa,
AIEKTPOJIBUTATENb, UHAYKIMOHHASA I€Yb, pajaap, PaaUuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Ttenepon, CBYU-neuyb, NpoeKIMOHHBIN anmnapar, BOJOKOHHAs OINTHKA,
COJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoOro mpeamera «Dusuka» Ha ypoBHE CpEIHEro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOJHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEIYIOIINX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIN4HOCTHBIE pPE3yNbTaThl OCBOCHMS Yy4eOHOTro mpenmera «Dusznkay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTH M CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIlMM, MO3UTHBHBIX BHYTPEHHHUX YOCKICHU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIEeCTBa,
pacuIpeHrue JKMU3HEHHOTO ONBbITa W OINbITa JIESITEJIBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUN BOCTHUTATEIBHON JESATEIBLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’KaaHCKOro BOCIMTAHUSA:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMM  OOYyYalomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX IPaXIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTh C  COIMAJIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OILICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHY€CKOT0 BOCITUTAHUA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4dHOTO
TBOPUYECTBA, MPUCYIIETO (PU3UIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3NIuyHbIM cdepam mpodhecCHOHATHHON NeATeTbHOCTH, B TOM
quclie CBSA3aHHBIM C (DM3UKON M TEXHUKOW, YMEHHE COBEPINATh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccuu W peamnu30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U €camMOOOpa3OBaHUIO B
o0sacTu PU3KMKHU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUUM B OKPYXKAKOUIECH Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OINbITa JESITEIBHOCTH 3KOJIOTMYECKON HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3HUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOLIECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOCKTHYIO M HCCIEI0BATEIIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3oBble Jornyeckue aeicTBus:

CaMOCTOSITeIbHO  (OPMYJIHUPOBATH W aKTyalU3UpOBaTh  MPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IIEJIU JIeSITSIHLHOCTH, 3aJlaBaTh HapaMeTpbl U KPUTEPUU HUX
JIOCTYIKEHMS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJIIM, OIICHUBATh PUCKH TIOCJICACTBUHN JIEATEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJIbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH KU3HCHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaTebCcKHe AeliCTBHUA.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBHIMU TOHATHUAMH U METOJIaMHU
bu3IecCKol HAYKH,

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBLCKOM u MIPOEKTHOMN
NEATeIbHOCTH B 00JlacTH  ()U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  peHieHUus 3a71ad  (PU3HUIECKOTO
COJIepKaHMsl, IPUMEHESHHIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BHUJAMH JICITCIHPHOCTH TIO IIOJYYCHHIO HOBOT'O 3HAHHUS, €r0
HHTEPIpETAllid, NPeoOpa30BaHUI0 M TPHUMEHCHUIO B Pa3IMYHBIX YYCOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX TPOCKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3WpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOJAUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh apaMEeTPhl K KPUTCPHUH PCIIICHHS;

aHAJU3MPOBATh IIOJIYYEHHBIE B XOJE€ peHIeHHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKH OIICHHWBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIMpoBaTh COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUU (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIHN OIIBIT;



yMETh TEPEHOCUTHh 3HaHUA MO (U3MKE B MPAKTUYECKYIO 001acTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TOJIXOAbI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3UUECKOTO COACPKAHUS
13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEPIpeTalnio HHGOpMaluKu pa3IMuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpeJCTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUHM  KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 C COONIIOJIEHUEM TPEOOBaHUN IPrOHOMHUKH, TEXHUKHU
0€30MacCHOCTU, TUTUEHBI, PeCypcoCOEpeKeHUsI, TTPABOBBIX U ATUUYECKUX HOPM,
HOpM UHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJEPKAHUS B pa3IMYHBIX (hopmaTax c
yuéTOM Ha3HaueHuss WHPOpPMAIMU U  1EJeBOW ayJuTOpHWH, BBIOHMpas
ONTUMATIBHYIO0 (GOPMY MIPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATh OOIEHWE Ha ypokax (U3MKM W BO BHEYPOUYHOU
JIEATCIILHOCTH;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd M CMAr4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh 5 HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOUN 5
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JEHCTBUM C Yy4ETOM OOIIHUX
WHTEPECOB U BO3MOXKHOCTEHN KaXXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JIESTEIbHOCTH, OpraHW30BbIBaTH W
KOOPJIMHUPOBATh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau ¢ Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXXJAaTh pPe3yJbTaThbl
COBMECTHOM padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO yYacTHHKAa KOMAaHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OICHUBATh MACH C TO3UIMA HOBHU3HBI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3JIMUYHBIX
CUTYAITUAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYLIECTBJISITh MO3HABATEIIBHYI) JIESITEIBHOCTh B
obmacth (U3UKM W ACTPOHOMHUH, BBISBISTH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIILHO COCTABJISATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/lay, TUTAH BBITIOJHEHUS MPAKTHYECKOW PadOThl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYAaIUsIM;



paclMpATh paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO SPYAMUIMH B 00JacTU
(u3MKH, TMOCTOSHHO TIOBBIIATH CBOW O0OOpa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABBIKAMM IIO3HABATENbHOW pedieKcuu Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAHU;

UCIIOJIb30BaTh NpUEMBI pedJIeKCUr ISl OLIEHKH CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OLEHUBATH PUCKM M CBOEBPEMEHHO NPUHUMATH PEHICHHS MO HX
CHI)KEHHUIO;

NPUHUMATh MOTHUBBI W ApPTyMEHThl JPYrUX IpU aHAIHM3E pPe3yJbTaToOB
NeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX MPU aHAIM3E pPE3yJbTaTOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no (Qusuke I YPOBHS CpeIHEro oOImiero oOpa3oBaHUs Yy OOYYArOIIUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATILHBIH UHTEIJIEKT, MpeanoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

OYMOIIMOHAILHOE COCTOSIHHE, BUICTH HANpPAaBICHUS pPa3BUTHUS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEryJINPOBAHUSA, BKIOYAIOLIETO CAMOKOHTPOJIb, yMEHUE NPUHUMAT
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJaNTHPOBAaTBCS K
OMOIMOHAILHBIM HM3MEHEHHUSM U TMPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKITIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO LIEITH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  SMOLMOHAIHHOE
COCTOSIHUE JpPYTHX, VYYWATBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TMPOSBISATH HHTEPEC U Pa3peIIaTh
KOH(MITUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenust B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEPAX POib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIOEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MarepualibHas TOYKa, MHEpIHalbHAs cUCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TE€JIO, MJCAIbHBIM Ia3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JEKTPUUECKUHN 3aps]] IPU pelIeHUH (PU3NYECKHUX 3a]1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BEIIECTBA W  DJIEKTPOJWHAMHMKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE
OpsIMOJIMHENHOE  JABMKEHUE, CBOOOJHOE TMaJeHUuEe Tel, JBMXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuM (OXJaXJIEHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALUs,
IUIaBJIEHUE, KPUCTAJIM3AalMs, KHUIIEHHWE, BJIAXKHOCTh BO3AYyXa, ITOBBILICHUE
JNABJICHUsI Ta3a IpU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJeKTpu3auus Tell,
B3aUMOJICVICTBUE 3aPAI0B;

OINMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONb3Ys (PU3NUECKUE BEIHUMHBI:
KOOpJIMHATa, MyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHIIa,
UMITyJIbC ~ TEla, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  DJHEprus,
MexaHuueckas pabora, MexaHM4ecKass MOUIHOCTb;, MPHU OMHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI HUCIONB3YEMBIX BEIUYHH, UX 00O03HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C ApYTrUMU BEJINYNHAMU;

ONUCHIBATh HW3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SBIICHUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYII,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, pabora raza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; TMpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIUYHMH, UX O0O03HAYEHUS W EAUHUIIbI, HAXOAUTH (DOpPMYIbI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMU BEIUYMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
AIEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKHUE BETUYMHBI:
AIEKTPUUYECKUI 3apsl, JEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJIs1, TOTEHIKAT,
pa3HOCTh NMOTEHLHUAJIOB; NPU OMHMCAHUU MNPAaBUIBHO TPAKTOBATH (HHU3MUECKUN
CMBICI HCHOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS U EJAMHMIIbI; YKa3bIBaTbh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJIMYMHAMMU;

aHAJIM3UPOBAaTh  (PU3WYECKUE TPOLECChl U SBJICHUSA, HUCIOJb3YA
¢usznueckre 3aKOHbI M TPHUHIIUIBI: 3aKOH BcemupHoro Tsarotenws, [, 1T u 11
3aKkOHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruHU, 3aKOH
COXpPAaHEHHUsI UMITYJIbCA, TPUHLHI CYNEPHO3ZULUUNA CUJI, IPUHLUIN PABHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMs BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON DHEPTUHU
TEIUIOBOTO JIBMDKEHUS MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhIi 3aKOH
TEPMOAVHAMHUKH, 3aKOH COXPAaHEHMS IJIEKTPUYECKOro 3apsaa, 3axkoH KyroHa,
IIPU 3TOM pa3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOe
BbIpaKEHUE U YCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHLMUIBI JEUCTBUS MAaIIUH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauvaTh YCJIOBHUS UX O€30MACHOTO UCIOIh30BaHUS
B IIOBCEJIHCBHOM >KH3HHU;

BBITIOJIHSITHh SKCIEPUMEHTHI MO MCCIEAOBaHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpEHUs] (PU3UYECKUX BEJIMYMH,
IpU 3TOM BHIOMpATh ONTUMAJBHBIA CHOCO0 HW3MEPEHUs W UCIOJIb30BAThH
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3NUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

co0Jiro1aTh MpaBuiia OE30MacHOr0 TpyAa IMPU MPOBEACHUU UCCIEOBAHUM
B paMKax Y4eOHOTO JKCIepUMEHTa, Y4eOHO-UCCIIeA0BATEILCKOW U MPOEKTHOM
NEATeIbHOCTH € HUCIIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTh pacu€THhIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUecKue 3aKOHBI W TMPHUHIMIBI, Ha OCHOBE aHalu3a YCIOBUS
3a/1a4d BbIOMpATh (YU3UUYECKYI0 MOJIEb, BBIACTATh (PU3MUYECKUE BEITUYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAacuéThl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UYECKOU BETUYMHBI;

pemarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HEMTPOTHUBOPEUMBYIO LEMOYKY PACCYNKACHUN C OMOPOW HA M3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(GOPMAIIMOHHbBIE TEXHOJIOTUU TUTSt MIOUCKA, CTPYKTYypHUpPOBaHHS,
UHTEPIPETAlMd M TPEJACTaBICHUS y4yeOHOM W HAYyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTYyYaEeMyI0 HH(DOPMAIIHIO;

NPUBOJUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B TTOBCETHEBHON KU3HU
st obecrieueHuss 0€30MACHOCTH MpU  oOpameHuu ¢  mpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JIJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHSI HOPM
JKOJIOTMYECKOTO MOBEAECHHUS B OKPYKAIOILIEH Cpee;

paboTaTe B TpYIIE C BBIMOJHCHHEM Pa3IMYHBIX COIMATBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAalMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJeKBATHO
OLICHMBAaTh BKJAJ  KaXJAOro0 M3 YYaCTHUKOB TpyNIbl B  peEUICHUE
paccMaTpruBaeMoOM MPOOIEMBL.

K xonmy oOyuenus B 11 kiiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATH HA TPUMEPaAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOW AECATEIBHOCTHU JIFOAEH, LIEJOCTHOCTh U €JUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJENCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYEUYHBIM MCTOYHUK CBETA,
siepHasl MOJIelb aToMa, HYKJIOHHAsh MOJE€Jb aTOMHOTO sipa MpHU PEIICHUU
dbu3nUecKuX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3MKU: dIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKAa,
B3aMMOJICHCTBUE  MArHUTOB, JJIEKTPOMArHUTHAs  WHAYKUUS, JCHCTBUE
MarHuTHOTO TOJsi HA TPOBOJHUK C TOKOM U JABWXKYIIUHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJEOAHUsI W BOJHBI, MPSIMOJIMHEHHOE pacnpoCTpaHEHUe
CBETa, OTPaXKECHUE, TIPEIOMIICHHE, HHTEepdepeHIns, TupaKys U NOasIprU3aIus
CBeTa, nucnepcus cBeta, porodniekTpuaeckuit a¢dext (hororddexr), cBeToBOE
JaBJeHUe, BO3HUKHOBEHWE JIMHEWYaTOro CHEKTpa aroma BOJOpoOAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTHUYECKUE,  DIEKTPUUYECKYI0  MPOBOJMMOCTh  PA3IUYHBIX  Ccpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (TMPOLIECCHI), UCMOIb3Yysd (PU3MYECKHE BEIIMYUHBI:
ANEKTPUUECKHM 3apsijl, CUjla TOKA, DJIEKTPUUECKOE HANPSIKEHUE, IIEKTPUUECKOE
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, DSJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIUS MAarHUTHOTO Tojis, cuiaa Awmmepa, cuna Jlopenia,
WHJYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U Cujia TOKa B
mpollecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (OKyCcHOe
PACCTOSIHME W ONTHYECKasl CUila JIMH3BI, MIPU OMUCAHUU MPABWIHHO TPAKTOBATH
(u3MUECKHl CMBICT HUCIOJIb3YyeMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3Y4YCHHbIC KBAHTOBBIC SBJICHUS M IMPOILIECCHI, HCIOIB3YS
¢u3nuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojiypacnaga, dHEprus
CBS3M aTOMHBIX sIIep, NMPH OINKCAaHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICII HCTIONB3YEMBIX BEIUYUH, UX OOO3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYUHAMM, BBIYUCISTH 3HAUCHUE (PU3NMUECKON BETUYNHBI

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl W  SBICHHUA, HCHOIB3YSA
¢u3nueckre 3aKOHbI U MPUHIUIBL: 3aKk0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHUKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHK, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXKEHMSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHSHUS YHEPTHH, 3aKOH COXPAaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHMS BJIEKTPUUYECKOTO 3apsiga, 3aKOH COXpaHEHUs
MacCcOBOT0 YHCIa, MOCTYIaThl bopa, 3aK0H paguoakTUBHOTO paclajia, Mpyu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTEeMaTHYECKOEe
BbIpaK€HUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpENEeNATh HAMNpaBJICHUE BEKTOpA WHAYKIMM MArHUTHOTO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIIepa 1 CHiIbl JIopeHna;

CTPOUTh U ONUCHIBATh HU300pa’KEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh JKCTIIEPUMEHTHI IO HWCCICIOBAHUIO (DU3UYECKUX SBICHUN W
MIPOILIECCOB C MCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX HU3MEPEHUU: MPU ITOM
dbopMynupoBaTh MpoOJIeMy/3amady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBJIATH MPSMbIE M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYUH,
OpU 3TOM BBIOMpATh ONTHMAJBHBIA CHOCOO W3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYUH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: TMpPH 3TOM KOHCTPYHPOBATH YCTaHOBKY, (DUKCHPOBAThH
pE3yNIbTAaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIMYUH B BUJE TAONHIl U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBuiIa OE30MacHOro TpyAa IMPU IMPOBEACHUU UCCIEOBAHUM
B paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESATENbHOCTH  C  HCIOJb30BAHUEM  M3MEPUTENIbHBIX  YCTPOHCTB U
1abopaTOpHOro 00OPYAOBAHMS;

pemiatb pacy€THhIC 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONIb3Y (PU3WYECKHUE 3aKOHBl M TMPUHLMUIIBI, HA OCHOBE aHajiu3a YCIIOBUS
3aa4d BHIOMpATh (DU3MUECKYI0 MOJEINb, BBIICTATh (U3NUECKUE BEIMYHUHBI U
(dopMyIbl, HEOOXOAUMBIE JUIsl €€ pelleHUs, MPOBOJUTh PAacUYEThl U OLEHUBATH
pPEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

pemarhb KayeCTBEHHbIE 3aJlayu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HA M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NpPU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOpPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOWCKa, CTPYKTYpPHPOBaHUS,
UHTEpPIpPETAllMd M TMPEACTaBiIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIIHIO;

OOBSCHATh TPHUHIIMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOr0 HMCIOJB30BaHHS B
MIOBCETHEBHOM JKU3HH;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCETHEBHON KU3HU
I obecrieueHus  0€30MAacHOCTH  MPpU  OOpalleHHW ¢ IpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHSI 3I0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJie;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COIMAIBHBIX pPOJeH,
IUTAaHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPEeIsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAaHAAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJIAJ KaXIOIO W3 YYaCTHMKOB TpPYIIbl B  pELICHUE
paccmaTpuBaeMom pOOJICMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PEeCYPChI
NporpamMmsl padoThI padoThI
Paznen 1. ®PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 dusuka 1 MEeTOIbI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlnamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI EuG 1OK
nonmoTeka
23 COXPAHCHILL B 6 1 1 https://m.edso0.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOPUH



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

3.9 OCHOBBI 10 bubmmoreka [{OK
' TEPMOAUHAMHUKH https://m.edso0.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 5 bubnuorexa [JOK
' BemiectBa. MasoBbie https://m.edso0.ru/7f41bf72
IEPEXO B
Hroro no pazneny 24

Paspnen 4. JIEKTPOIUHAMUKA

bu6moreka [IOK
4.1
IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM
4.2 AIEKTPUYECKUN TOK. 12 bubnuoreka [IOK
' Toxu B pasnmuuHbIX https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MaruuTtHOE 110JI€E. Bu6 110K
HOINOTEKA
1.1
ICKTPOMATHUTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) p https://m.edsoo.ru/7f41c97c
KoJie0anus
Mexanuueckue U
2.2 3JIEKTPOMAarHUTHEIE 5 1 Eubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnuoreka [JOK
2.3
Onruka 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBbHOCTH

3.1

OCHOBEHI CIIEIHATBHOMN
TEOpUH

OTHOCUTCIBHOCTHU

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



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

Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DNeMEeHTHI KBAaHTOBOM 6 bubnuotexa [JOK
' ONTUKHA https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.2
Crpoenne aroma 4 https://m.edsoo.ru/7f41c97¢c
bu6morteka [IOK
4, A
3 TOMHOE A1PO 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTP

OHOMMUHU U ACTPODPU3UKHN

DJIEeMEHTHI aCTPOHOMUU

bu6moreka [IOK

>1 U acTpopU3HKU ! 1 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOHIEE IIOBTOPEHUE

6.1 Oo6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro mo pasueiny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68 4

YACOB II0 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIeKTpOHHbIe LU poBbIe
Ne Jarta o0pa3oBaTe/ibHbIE peCypChl
Tema ypoka KonTpoJbHbIe IIpakTuyeckue ’
n/n Bcero U3yYeHHsl | KOMILIOTEPHOE
padoTshI padoThI
olecnieuyeHune
®du3uKa — HayKa o
1 npupoe. Hayuneie 1 bubnuoreka [IOK
METO/IbI TIO3HAHMS https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILIero MUpa
Ponb u mecTo pusnku B
hopmupoBaHUHU
5 COBPEMEHHOM HAyYHOM 1 bubnuoreka [IOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU
JesITeNIbHOCTH JII0JIeH
MexaHnnyeckoe IBUKEHUE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO JIBHKEHHUSI. 1 bubnuoreka [JOK
[Tepemernienue, CKOpOCTbD, https://m.edsoo.ru/ff0c3508
yCKOpEHUE
4 PaBHOMEpHOE 1 bubnuoreka [IOK
MPAMOJIMHENHOE JBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bubnuoreka [IOK
MPAMOJIMHENHOE JBUKEHUE https://m.edsoo.ru/ff0c372e



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

CB00OOIHOE TTa/ICHHUE.

6 YckopeHnue cB0OOHOTO bubamorexa [HOK
p a https://m.edsoo.ru/ff0c39cc
naJIeHus
KpuBosmnelinoe
JIBUKeHUE. [[BrukeHue bu6moteka [IOK
7 .
MaTepHaIbHOM TOYKH IO https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[TpunHIMn
OTHOCHUTEITLHOCTH
8 lamunes. MHeprmanbHbIe Bubamorexa [JOK
' pit . https://m.edsoo.ru/ff0c3be8
cucteMsbl orcueta. [lepBslii
3akoH HproTOHa
Macca Tena. Cuna.
[IpuHnun cyneprno3unun
9 mfn BuTo 01}7,1H3a13<0H ) Bubmmorexa [IOK
] P https://m.edsoo.ru/ffoc3be8
Hrrorona mis
MaTepHUaIbHOM TOUKH
10 Tpetnii 3akoH HeroToHa bubnuoreka [JOK
JUIS MaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
1 TsiroteHus. Cuiia TSHKECTH. bubmuoreka [JOK
[TepBast kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH bubnuoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. bubnuorexa [IOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

KoaddurmenT Tpenus.
Cuna conpoTuBiIeHUs IPU
JBYDKEHUH TEJa B
KHUJIKOCTH WU Ta3e

https://m.edsoo.ru/ff0c3f76

14

[TocrynarensHoE 1
BpalaTeIbHOE JIBUKCHHE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenTt cuitsl. ITnedo
CHIIBI. Y CIIOBHSA
paBHOBECHS TBEPAOTO TeNa

bu6moteka [IOK
https://m.edsoo.ru/ff0c41a6

15

NmMnynsc maTeprabHON
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynec cunbl. 3aKOH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBHXKEHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CHJIBIL.
Kuneruueckast sneprust
MaTepuaIbHON TOUKH.
Teopema 006 U3MEHEHUH
KHHETHYECKO SHEPTrUuun

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

17

[MoTeHnManbHasE SHEPTHSL.
[ToTenmansHast SHEPTUs
ynpyro naeGopMUpOBaHHOM
npyxuHsl. [loTeHIIMaTBHAS
SHEPTHUs TeJia BOTU3U
MOBEPXHOCTHU 3eMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

IToreHnmanpHbIE U
HEINOTEHINAJIbHBIE CHUJIBI.
CBs13b paboTHI
HEIMOTEHIUAJIbHBIX CUJI C
U3MEHEHHUEM
MEXaHU4YECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH
COXpaHEeHUs
MEXaHU4YECKON SHEPTUH

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

19

JlabopaTtopHnasi pabota
«MccnenoBanue cBs3u
paboOTHI CHITBI C
M3MEHEHHUEM
MEXaHUYECKOW SHEPTrUU
TeJa Ha puMepe
PacTsKEHUS PE3UHOBOTO
KIyTa»

20

KounTpossnas pabora no
teMe «Kunemaruka.
JluHamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

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

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpHUH.
bpoyHOBCKOE ABUXKEHUE.

Audpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHUS U



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

B3aUMOJECUCTBUSA YaCTHUI]
BemecTBa. Moienu
CTPOEHUS r'a30B,
YKUJIKOCTEN U TBEPBIX TEJ

23

Macca monexyn.
KonnuecTBo BemecTna.
[Tocrostnnas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u eé€
n3mepenue. [lkana
temneparyp Llenbcus

25

Wneansueiii ras B MKT.

OCHOBHOE ypaBHEHUE
MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeaHei
KMHETUYECKON SHEPruun
JIBH>KEHUS MOJICKYJI.
YpaBHenue MeHieneena-
Kinaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIE
3aKOHbI

28

JIaGoparopHas paboTa
«HMccnenoBanue
3aBHCUMOCTH MEXIY
napamMeTpamMH COCTOSTHHS

KomnbtoTepbl C yCTAHOBAEHHbIM
MO, oaTYnKKM TemnepaTypsbl U
AaBNeHnA



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3peKEHHOTO ra3a»

H3omporieccel B
naCaJIbHOM I'a3€ U UX

bu6mmoreka [IOK

29
rpaduueckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Buyrpennsa sHeprus
TEPMOJAMHAMUYECKO U
. Kommnsroreps! ¢
CUCTEMBI U CIOCOOBI €€
yctaHoByieHHbIM [10,
n3MeHenus. KoimuectBo
30 JTATYNKH TeMIEPaTyphl
TEIUTIOTHI U padoTa.
BuyTrpennsis sHeprus bubmorera [JOK
yIp p https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HUJICAIbHOTO
rasa
bu6mmoreka [IOK
31 Buner Tenonepenauu
A pel https://m.edsoo.ru/ff0c5¢c36
N Kommnsrorepsl ¢
VY aenpHas TEMI0EMKOCTD
yctaHoByieHHbIM [10,
BemecTBa. KonmuectBo
ATYUKH TeMIIepaTyphl U
32 TETUIOTHI TIPU A PALYP
JTaBJICHUS
Terionepeaaye.
AnabaTHBIN MPOIECC bubmmorexa [JOK
s pot https://m.edsoo.ru/ff0c5c36
[TepBriii 3ak0H
33 TEPMOJUHAMUKH U €TO0 bu6mmoreka [JOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
34 HeoOGpatumocts bubnuorexa [IOK

IMponeCcCoOB B IPpUPOJLC.

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

Bropoi1 3akoH
TCPMOJUHAMHUKN

[Tpunmun nevicteus u KT/

bu6mmoreka [IOK

35 TEIJIOBOW MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIOYHEPTETHKH
O06o06maromuit ypok
38 «MOJ‘I]:K n]slfl HaS}I’p busnka bubmorexa [JOK
YA ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHKID)
KonTposbHas pabora no
39 Teme «MouiekynsipHas bubnuoreka [IOK
¢usuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKID)
[TapooOpa3zoBanue u
40 KoHAcHcauus. Mcnapenue bubmorera [JOK
s HHA- P https://m.edsoo.ru/ff0c63b6
1 KUIIEHUE
AOcoioTHAs U
a1 OTHOCHTEJIbHAS BJIAXKHOCTh bubmuoreka [JOK
BO3ayxa. HaceleHHbli https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno.
Kpucrannuueckue u
42 amopHbIe Tena. bubmotera [JOK

AHU30TpOINS CBOMCTB
Kpuctayos. JKuakue

https://m.edsoo.ru/ff0c65f0



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

kpuctayibl. CoBpeMEHHbIE
MaTepuabl

IlnaBnenue u

43 KpHUCTAJLITU3aL . bubnuorexa [JOK
VY nenbHas TerjioTa https://m.edsoo.ru/ff0c6708
iasnenus. CyOnumanust
44 YpaBHEHHE TEIIIOBOTO bubnuoreka [JOK
Oaranca https://m.edsoo.ru/ff0c6820
DJeKTpu3alus Tell.
DJIEKTPUYECKUI 3apsi. bubnuotexa [JOK
45
JIBa BU/1a DIEKTPUIECKUX https://m.edsoo.ru/ff0c6bcc
3apsa0B
[IpoBonHMKH,
JUAJIEKTPUKHU U
46 MTOJTYIIPOBOJHUKH. 3aKOH bubmorera [JOK
YHpOBOA ’ https://m.edsoo.ru/ffOcébcc
COXpaHECHUS
AJIEKTPUYECKOTO 3apsijia
B3aumoperictBue 3apsiios.
47 3akon Kymona. ToueuHbIi bubmorera [JOK
Y 3 https://m.edsoo.ru/ffOc6ced
AIIEKTPUYECKUI 3apsi
HanpsxéHHOCTh
BJIEKTPUYECKOTO MOJIS.
48 [IpuHIMI Cynepno3unun bubmotera [JOK
U yrep EI https://m.edsoo.ru/ffOc6df2
ANEKTPUUECKUX MOJIEH.
JInHuuy HanpsKEHHOCTU
49 PaGora cun bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

AJEKTPOCTATUUECKOTO
noJis. ITorenmmain.
Pa3zHocTh IOTEHIIUAJIOB

https://m.edsoo.ru/ff0c6f00

50

[IpoBoaHMKH 1
JTUDJICKTPUKH B
3IEKTPOCTATHYECKOM IIOJIE.
JusnekTpuueckas
MIPOHUIIAEMOCTh

bu6moteka [IOK
https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCT.
Konpaencarop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCAaTOpa. DHEeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

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

53

JlaGopaTtopHnast pabota
"U3mepenue
ANIEKTPOEMKOCTH
KoHAeHcaTopa"

KomnbloTepbl C yCTaHOBAEHHbIM
No, undposana nabopatopus
AN WKONbHMKOB ($r3KMKa)

54

[TpuHoMn nercTBus U
IIPUMEHEHHE
KOHJICHCATOPOB,
KOIIUPOBAJILHOTO
amnmnapara, CTpyHHOro
IIpUHTEpA.
DnexTpocTaTHyecKas
3amuTa. 3a3eMIICHUE
ANIEKTPONPUOOPOB



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DNEeKTPUYECKUM TOK,
YCIIOBHSI €70

CYIIECTBOBAHUSI.

95 [TocrostaubIi TOK. Cuna
Toka. Hanpspkenue.

ComnpoTuBieHue. 3akoH

Oma jy1st ygacTka 1emnu

[TocnenosarensHoOE, Komrmerotepsl ¢
MapajuieJIbHOE, CMEIIAHHOE ycraHoBieHHbIM [10,

56 COEIMHEHUE NMPOBOJHUKOB. uugposas 1adbopatopust st
JlabopaTopHnasi pabota ITKOJILHUKOB ((hr3mka)
«M3y4yeHne CMEIaHHoTro bubnuoreka [IOK
COEJIMHEHUS PE3UCTOPOB) https://m.edsoo.ru/ff0c74f0
PaboTa 1 MomIHOCTH

S7 AIIEKTPUYECKOTO TOKa Bubmmorexa [IOK

p ’ https://m.edsoo.ru/ff0c7838
3akoH Jlxoyna-Jlenna
3axod OMa U1t MOJIHOM
(3aMKHYTOM)
N Kommnsrorepsl ¢
AIIEKTPUYECKON LIETH.
ycranoBieHHbIM [10,
Kopotkoe 3aMbikanue. o p
uupoBas nadboparopust 1is
58 JlaGopaTopHas pabota P patop
IIKOJILHUKOB ((hru3nka)
«M3mepenue D/1C
HMCTOYHHUKA TOKA U €T0 Bubmmorexa LIOK
https://m.edsoo.ru/ffOc7ae0
BHYTPEHHETO
COTIPOTHUBIICHUS
DneKTpoHHas
59 P

MIPOBOJIUMOCTb TBEPIBIX



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

METaJJIOB. 3aBUCUMOCTD
COIMPOTHBIICHUS METAIIJIOB
OT TEMIIEPATYPHI.
CBepxXmpoBOIUMOCTh

60

DNEeKTPUYECKUM TOK B
BakyyMme. CBolcTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBOoAHMKH, UX
coOCTBEHHas ¥ MpUMeCcHast
poBOAUMOCTb. CBOMCTBA
p—n-miepexona.
[TomynmpoBOAHUKOBBIE
PUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JicCOLMaIus. DIEKTPOIIN3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUUYECKUM TOK B
razax. CaMocCTOsTEIbHBII
Y HECAaMOCTOSITEIbHBIN
pazpsan. Momnnus. [1nazma

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

64

DneKTpuuecKue npruoopsl
U YCTpOMCTBA U UX
MPAKTUYECKOE
npumMeHenue. [Ipasuna
TEXHUKU 0€30MaCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



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

65 O6o06mmarmuil ypok ! bubnmoreka [JOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposabHas padora no
TeMe «DJIEKTPOCTATHKA.

66 ITocTostHHBIM 1 bubamorexa HOK

. https://m.edsoo.ru/ff0c8a8a
anexkTpudeckuii Tok. Toku
B PA3JIMYHBIX Cpeaax»
PesepBHBIi ypoK.
67 KOH”II“) OJ'II)H;]; abora 1o 1 bubmmorera LOK
p p https://m.edsoo.ru/ff0c8c56
Teme "DneKkTpoauHamMuKa'
PesepBHBIi ypoK.
68 060615) aro }I’/Ipfl OK T10 1 bubmmorera LOK
THAIOIN Yp https://m.edsoo.ru/ff0c8f6c
temaM 10 kracca
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
uudposeie
Ne Mara oOpa3oBaTejibHbIE
/i Tema ypoka Beero KoHTpoJbHbIE IIpakTH4eckue e pecypesl,
padoThI padoThI KOMIBIOTEPHOE
olecrieuyenune
[TocTostHHBIE MAarHUTHI M UX
B3anMMOJICHCTBHE.
1 MaruuTHOe nosie. Bektop L bubnuorexa [JOK
MarHUTHON UHIYKIWH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOM
UHIYKLINAN
MarnuTHO€ nosue
MIPOBOJTHUKA C TOKOM.
2 OmneIT Dpcrena. 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c98fe
BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
Kommnbrorepsl ¢
ycranoBieHHbIM 110,
JlaGopaTopHas pabota nudposas madoparopus
3 «M3ydyeHre MarHuTHOTO 1 1 JUISL ITKOJIbHUKOB
TI0JISI KATYILKH C TOKOM» (pusuka)
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe
4 JleficTBE€ MAarHUTHOTO 1 1 Kommnsrorepsl ¢



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

I10JI Ha IMPOBOJHUK C
tokoM. Cuta Amriepa.
JIaboparopHas paboTa
«HUcciaenoBanne eicTBUA
IIOCTOAHHOT'O MariurTa Ha
paMKy ¢ TOKOM»

yctanoBieHHbIM 10,
uudposas madoparopust
JUISI IIKOJIBHUKOB
(pusuka)

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c9acO

JleicTBME MarHUTHOTO

TOJIST Ha IBDKYIIIYROCS

3apSOKCHHYIO YaCTHILY.

Cuna Jlopenna. Pa6oTa
cunsbl Jlopenia

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHas
naayknus. [Totok BekTopa
MarHUTHON MHJTYKIIHH.
OJIC nHaykuuu. 3aKoH
AIIEKTPOMArHUTHOM
uHaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMArHUTHOM
WHTYKITHH

Kommnbrorepsl ¢
yctaHoByieHHbIM [10,
nudposas madoparopus
JUISL IIKOJIbHUKOB
(pusmka)

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

NunykTuBHOCTSH. SIBIEHUE
camonHaykuuu. IJ1C
CaMOMHIYKIIMHU. DHEPTUs

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



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MAaravTHOI'O ITOJIA KaTylIKHU
C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

TexHuueckue ycTpoiucTsa u
UX IPUMEHEHUE:
ITOCTOSIHHBIE MarHUTHI,
AJIEKTPOMAarHMTHI,
JJIEKTPOJIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTUL, UHAYKIIMOHHAS
1eYyb

10

O6o0maromuii ypox
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas
WHIYKIIHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KounTpossnas pabora no
TeMe «MarautHoe mnoJe.
DneKTpOMarHuTHas
WHIYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXAaHUYECKUE
KoJeOaHusl.
I'apmonuueckue
Kosie0aHus. YpaBHEHUE
rapMOHMYECKHUX
kosebanuil. [IpeBparenne
SHEPIrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa

KomnbtoTepsbl €



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

«ccnenoBaunue
3aBUCUMOCTH MEPUOJIa

MaJIbIX KOJICOaHUI Tpy3a Ha

HHUTU OT JJIMHBI HUTU U
MacChl Ipy3a»

yCcTaHoBAeHHbIm (10,
umdposan nabopatopusn
ONA WKObHUKOB ($r3MKa)

KonebartenbHblil KOHTYP.
CBo0o0IHBIE
BHCKTpOMaFHI/ITHBIC
KoJIe0aHus B UI€aIbHOM

Kommbrorepsl ¢
yctanoBieHHbIM 10,
nrdposas maboparopus

14 KOJIeOaTeIbHOM KOHTYDE. JUISL IIKOJIBHUKOB
AHaorus Mexuy (pusuka)
MEXaHUYECKUMHU U bu6moreka [IOK
AIEKTPOMAarHUTHBIMU https://m.edsoo.ru/ffOch820
KoJIeOaHUAMHU
®opmyna TomcoHa. 3aKoH

15 COXpaHEHUS SHEPTUU B bubnuoreka [JOK
UJIeaTbHOM K0JIeOaTEIbHOM https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBnenue o
3aTyXaroluXx KoJIeOaHUusIX.

Bein CHHBIE
16 Mexa}l;iieCKHe KoJIeOaHusI. bubmmorexa [JOK
https://m.edsoo.ru/ff0cbb86
Pesonanc. BeinyxneHHble
3NIEKTPOMarHUTHbIE
KoJeOaHus
17 IlepeMeHHBIN TOK. KomMmnbroreps! ¢

CunycougabHbIN

ycraHoBieHHbIM 110,



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

IIEPEMEHHBIHN TOK.
MouiHOCTh NIEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JIEACTBYIOLIEE 3HAUEHUE
CWJIBI TOKA U HaIIPSDKEHUS

udpoBast 1abopaTopus
JIAA MIKOJIBHUKOB
(pusuka)

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[IpounsBoacTBo, nepenaya u
noTpedaeHue
ANEKTPUYECKOMN SJHEPTUU

KomnbtoTepbl ¢
ycTaHoBAEHHbIM 10,
umdposan nabopatopus
ONA WKONbHUKOB ($U3MKa)

19

YerpolicTBo 1
MPaKTUYECKOE MMPUMEHEHNE
ANIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTo
TOKa, TUHUKN
ANEKTpoIepeayd

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TTPU
MIPOU3BOJICTBE
anektposneprun. Kynerypa
WCI0JIb30BAHUSA
AIIEKTPOIHEPTHH B
MTOBCETHEBHOM KH3HU

21

MexaHHUYECKHE BOJTHBI,
YCIIOBUS PACIIPOCTPAHECHHSL.
[Tepuoa. CxopocTtb
pacmipocTpaHeHus U ATUHA
BoJHbL. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpPOCTh 3BYKa.
I'poMkocTs 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHUTHbIE
BOJIHEI, X CBOICTBA K
ckopocts. [lIkana
ANIEKTPOMATrHUTHBIX BOJIH

bu6morteka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBEI paUOCBA3U U
TeneBuIeHns. Pa3Burue
CPEACTB CBSI3H.
Pamnonoxarms

25

KontponbHas padota
«Konebanus u BOTHBD)

bu6moreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonunelinoe
pacmpocTpaHeHHE CBETa B
OJHOPOJIHOM cpee.

ToueyHkI HCTOYHUK CBETA.

JIyu cBeta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OrtpaxxeHue cBeTa. 3aKOHbI
OTPa)KCHHUS CBETA.
[TocTpoenne n3o0pakeHU
B IUIOCKOM 3€pKaJie

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

28

IIpenomiienue ceera.
ITonHO€E BHYTpEHHEE
oTpaxkeHue. IIpenensHbIi
yrOJI IIOJIHOTO BHYTPEHHETO

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6



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

OTpaKEHUS

JIaboparopHas paboTa

Kowmmbrorepsl ¢
ycta"oBieHHbM [10,
uudposas madoparopus

29 «3mMepeHune mokasarest JUTSI ITKOJTBHAKOB
MPEJTIOMIICHHUS CTEKIIa» (puzuka)
bu6morteka [IOK
https://m.edsoo.ru/ffOcd67a
JIun3sl. [locTpoenne
M300paxeHHil B JIMH3E. bubnuoreka [JOK
30 .
®opmysia TOHKOHN JIMH3BI. https://m.edsoo.ru/ffOcddle
VBenudeHue JIMH3bI
KomnbtoTepsbl €
JlaGopaTtopHasi pabota P
. ycTaHoBAeHHbIm [10,
31 «HccnenoBanue CBONMCTB
. umdposan nabopatopus
M300paKeHUH B JIMH3AX)
AN WKOJIbHMKOB (dun3KMKa)
Jlucnepcus cera.
CII0KHBIH cOCTaB OEIIoro
32 ceera. L[eT. JITabopaTopHas
paborta «Habmonenune
JTUCTIEPCHH CBETAY
HuTepdepeHuns ceera.
33 Hud pa(lbiulfm CBeTa bubmorexa HOK
p L https://m.edsoo.ru/ff0ced22
JudpakuronHas peméTka
34 ITonepeyHOCTH CBETOBBIX bubnuorexa [IOK

BOJIH. HOJIHpI/I3aI_II/I$I CB€Ta

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

Onrtuyeckne mpuOOPHI U

35 YCTPOICTBA M YCIIOBUS UX
0€301MacHOTO TPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubnuoreka [IOK
[Toctynatel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHHOCTH
OTHOCHUTENHHOCTD
OJHOBPEMEHHOCTH. bu6moreka [IOK

37
3aMesieHne BPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE JTITUHBI
DHEpPrusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHULIBI.

38 CBs13b MacChI C SHEPTUEH U Bubnmorexa [JOK

https://m.edsoo.ru/ff0cfc68

UMIYJIbCOM. DHEPrus
MOKOSI
KonTtponsnas pabora

39 «Onrtuka. OCHOBBI bubnuorexa [JOK
CIICIMAIbHOM TEOPUH https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTH»
®otonsl. DopMmyia

40 [Inanka. DHeprus u Bubmmorexa LIOK

https://m.edsoo.ru/ffOcfel6

uMIynbc GoToHA
OTKpBITHE U HCCTIEI0BAHNE

41 dorordpdexra. OnbITH A. bubmorexa LIOK

I'. CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akoHsl hoTod(deKTa.
VYpaBHueHue DUHIITEITHA

bu6mmoreka [{OK
42 .
o poTosdperTa https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTorddexra
JaBneaune cBeta. OnbITh 1.
43 H. JIeGeneBa. Xumuueckoe brbmorexa OK
N AEBa. https://m.edsoo.ru/ff0d04a6
IIEVCTBHUE CBETA
TexHnueckne ycTpoicTsa u
MTPAKTHIECKOE
MIPUMCHCHHE:
44
(dhoToreMeHT, (OTOIATIHK,
coJiHeuHas OaTtapes,
CBETOIUO]I
Pemrenue 3amay mo reme
45 «DIeMEHTHI KBAHTOBOMU bubmmorexa IOK
https://m.edsoo.ru/ff0d0302
OIITHUKI
Mopens atoma ToMcoHa.
Omnsrtel Pesepdopaa mo
46 aCCEIHUIO arifa(iild bubmorexa [JOK
P e https://m.edsoo.ru/ff0d091a
[TnanerapHas Moaeib
aroMa
bu6mmoreka [JOK
47 I1 b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
H3nyyenne u MorjomieHue
e B bu6mmoreka [JOK
48 (hOTOHOB TpU TIEPEX0/Ie

aToMa €¢ OJHOT'O YPOBHA

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

SHEPruM Ha apyrou. Buasl
CIIEKTPOB

49

BousiHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoitns.
KopnyckynsipHO-BOTHOBOM
nyanu3Mm. CrloHTaHHOE U
BBIHYKJICHHOE HU3JIy4CHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
pamnoakTUBHOCTH. OIBITHI
Pezepdopna mo
OTIPENICIICHUIO COCTaBa
pPamoaKTUBHOTO
W3ITyYCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6erta-,
raMma-H3JIydeHusl.
BnusiHue panoakTUBHOCTH
Ha KMBBIC OPraHU3MBbI

52

OTKpbITHE TPOTOHA U
HelTpoHa. M30Toms!L.
Anbda-pacna.
DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnyuenue

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

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHbIN peakTop.
[Ipo6nembl, TEPCIEKTUBEI,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



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

9KOJIOTUYECKHE ACTIEKTBI
SIEPHOY DHEPTETUKH

54

DNeMEeHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.
Mertoapl HaOTIOAEHUS U
perucTpamuu
3JIEeMEHTapHBIX YaCTHII.
Kpyrusiit cTon
«DyH1amMeHTabHbIE
B3anMMOJICHCTBUS.
EnuncTBO (hmzmueckoit
KapTUHBI MUPa»

bu6morteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0r0 HeEbAa.
Co3sBes3nus, spKue 3BE31bI,
IUTAHETHI, NX BUIUMOE
nBrkeHue. CoaHeyHas
cHcTeMa

56

Counnne. Congeunas
aKTUBHOCTL. VICTOUHHK
sHepruu CoJiHIa U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI
TJ1aBHOU
MOCJIEI0BATENbHOCTH.
Buyrpennee ctpoenue
3B&311. COBpeMEHHbIE
MPEACTABICHUS O



https://m.edsoo.ru/ff0d0e38

HpOI/ICXO)KI[CHI/II/I H
spostrory CoJIHIA U 3BE3]T

58

Mneunsiii [Iyre — Hama
I'amaktuka. ITomoxxenue u
nerokenne CoJtHia B
I'amaktuke. ["'anakTuku.
UYépuble IbIpHI B AApAX
raJlakTUK

59

Bcenennas. Paz6eranue
rajnakTuk. Teopus
Bosemoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

61

KonTtponpsHas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpoPU3UKN»

62

O6o06maromuii ypok. Ponb
(bM3UKH U ACTPOHOMHH B
SKOHOMUYECKOMH,
TEXHOJIOTMYECKOM,
COITMATBHOM U ATHYECKOM
cdepax nesaTenbHOCTH
yeJioBeKa

63

O6o6uaromuit ypok. Posb




U MecTO (PU3HUKH U
aCTPOHOMHU B
COBPEMEHHOM HAYyYHOHI
KapTHHE MHpa

64

O6o06maromuii ypok. Poib
¢buznueckoil Teopuu B
(dhopMHUpOBaHUH
MPEJICTaBICHUN O
¢buznyeckoil KapTuHe MUpa

65

O06o0mmaronuii ypox.
Mecto duznveckoit
KapTUHBI MUpa B 00111eM
PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPO/IE

66

Pe3epBHbIit ypok.
MarsnuTtHoe 1oJie.
DneKTpoMarHuTHas
WHTYKITAS

67

PesepHblil ypok. OnTuka.
OCHOBBI cielIMAILHOM
TEOPUU OTHOCUTEIBHOCTH

68

Pesepnbelii ypok. KBanToBas
¢u3nKa. DIeMeHTHI
aCTPOHOMHUH U
acTpopU3uKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI UIS1 YUUTEJIA

Msakumes!I. S ®uzuka. 10 ki1.: yued. 11 001mieo0pa3oBar. OpraHu3auii
/[I'. 5. Msakumes, b. b. ByxoBres,

H. H. Corckuii]; mox pen. H. A. [TapdentreBoii. — M.: [Ipocsemienue, 2017.
MsakumeBlI. S ®uzuka. 11 ki1.: yued. 11 o6meoOpa3oBar. OpraHu3aiuii
/[I'. 8I. Msakumes, b. b. bByxoB1es,

B. M. Yapyrun]; mox pexn. H. A. [TapdentreBoit. — M.: [Ipocsemienue, 2017.
[TapdbenTsrenaH. A. Coopuuk 3amau o Gpusmke.

10—11 x1.: mocoOue s ydammxcst o01eo0pa3oBar. OpraHu3aImi /

H. A. IlapdentreBa. — M.: [Ipocsemnienue, 2014.

JleMOHCTpaIMOHHBIN YKCIIEPUMEHT 10 (PU3UKE B CPEIHEH

IKosie: mocodue s yautens. B 2 4. / mox pen. A. A. I[TokpoBckoro. — M.:
IIpocsemienue, 1978. — Y. 1.2

JleMOHCTpaIMOHHBIN HKCTIEPUMEHT 110 (PU3UKE B CPEAHEH

mKoJje: mocodue mis yuntens. B 2 4. / mox pea. A. A. ITokpoBckoro. — M.:
[Ipocsemenue, 1979. — Y. 2.

[ITaxmaeBH M. ®usndyeckuil S3KCIEPUMEHT B CPEAHEN LIKOJIE:
Mexannka. Monekymnsapras ¢usnka. Inexrponunnamuka / H. M. Illaxmaes, B.
@. [MIuno. — M.: IIpocBemenue, 1989.

[ITaxmaeB H. M. ®usnueckuil 3KCIEPUMEHT B CPEAHEN LIKOJIE:



Koneb6anus u Bonubl. KBantoBas ¢pusuka / H. M. llaxmaes, H. M. Ilasnos, B.
N. Teimyk. — M.: [Ipocsemenne, 1991.

Xpecromatus: XpectomaTus 1o ¢pusuke: yued. nmocodbue mais yyanmuxcs 8—10
k1. / mox pea. b. . Cnacckoro. — M.: Ilpoceemenue, 1987.

CnpaBounuk: E Ho x 0 Bu 4 A. C. CipaBouHuK 10 (pU3UKE U

texauke / A. C. EnoxoBuu. — M.: [Ipocsemenue, 1989

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
http://experiment.edu.ru
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://nau-ra.ru/

KoMmnbrorepHoe odecneuenmne
Hoytoyku Dell ¢ OC Windows, ITO [udpossie 1abopaTopuu
Hoytoyku Rikor ¢ OC Linux

[Hudbposas mabopaTopust 1Isi MKOILHUKOB ((hr3uka)


http://nau-ra.ru/




