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HOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 YpOBHSA Ha YPOBHE CpeaHero oOIero
o0pa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUH M TpeOOBaHMM K pe3yJibTaram
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNibHOW MporpaMmmsl, npenacraBieHHbix B GI'OC
COO, a Taxxe ¢ yuérom denepambHOl paboueit mporpaMMbl BOCHIWUTAHUA W
KOHIICTIIIAMA TIpenoiaBanusi ydeOHoro mpeamera «Dusmka» B 00pa30oBaTEIBHBIX
OpraHusanuax Poccuiickon Oenepanyn, PEeATU3YIOLINX OCHOBHBIE
00pa3oBaTENbHBIE TPOTrPAMMBI.

Conepxanve mporpamMmbl 10 (u3uke HampaBjaeHO Ha (popMupoBaHHE
€CTECTBEHHO-HAYUHOHW KapTuHbl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHnn Ux (u3NKe HAa 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ACATEIHHOCTHOTO
noaxoaa. Ilporpamma mo ¢m3uke coorBercTByeT TpeboBanusm GI'OC COO
TUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METaNpeAMETHBIM PpPe3yJibTaraM
OoOydYeHHsI, a TAKXKE YUHMTHIBACT HEOOXOJAMMOCTH DPEAJTU3AINN MEKIPEAMETHBIX
CBs3ell (PM3WKK C ©CTeCTBCHHO-HAYYHBIMH YUCOHBIMH mpeaMmeTamu. B Hel
OTIPEAENAIOTCA OCHOBHBIC IEIH M3YyUEeHHS (DU3WKK HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHusl, TUTAHUPYEMBIC PE3YyJIbTaThl OCBOCHUS Kypca (PM3HMKH:. JTUIHOCTHBIE,
MeTanpeaMeTHbIe, TPeIMETHbBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3HUKe BKITIOUACT:

e IJTAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3vku Ha 6a30BOM YPOBHE, B

TOM YUCJIE MPEIMETHBIE PE3YJAbTAThI MO ToJlaM OOYUEHHUS,

e coJepxaHue yueOHoro npeamera «Ousnka» no rogam 00y4YeHuUs.

dusnka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPUPOJbI, BbICTyNas B
KaueCcTBE yUeOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbBIA BKJIAJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IIkompHbIN Kype GU3HKH — CHCTEMOOOPaA3yIOMnA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, TTOCKOIBKY (PH3NUECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIIECCOB M SBIICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEM,
¢bm3myeckoii reorpadumer W actpoHommeid. Mcmongp3oBaHME MW aKTHBHOE
npuMeHeHne  (PU3MUECKUX 3HAHWHA  ONPEAeNACT XapakTep W Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJNOTHH B cdepe DSHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TIOJIY4eHHUS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMHA CBOWCTBAMHU W JPYTHX.
N3yuenne ¢u3MKkH BHOCHT OCHOBHOM BKJIaJ B (DOPMHPOBAHHE CCTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronmxcs, B (PopMUpOBaHHE YMEHUH TPUMEHSTH
HAyYHBIH METOJT TO3HAHUS MPH BHITIOJTHEHUW UMHU YUCOHBIX UCCIICTOBAHUH.

B ocHOBYy kypca ¢u3MKH JjI1 YPOBHS CpPEAHEro oOImmero oOpa3oBaHHS
MOJIOXKEH PAX WACH, KOTOPhIE MOXKHO paccMaTpWBaTh KAaK TMPHHIMIBI €ro
MOCTPOCHMUSL.



Hoesa yenocmuocmu. B COOTBETCTBHUM € HEHW KypC SABJISAETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepPHall U3 BCEX Pa3eoB (PU3WKH, BKIIOYAET KaK
BOITPOCHI KJIACCHYECKOM, TaK ¥ COBPEMEHHOHN (DHU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBMM ¢ HEW Marepuan Kypca (U3MKH
o0benMHEH BOKPYr (U3MUECKWX Teopuid. BeaymmM B Kypce SBIsSETCA
(hopMupoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MATEPHH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanwzanus TpeAnonaraeT HCIOIb30BaHNE
T'YMaHUTAPHOTO TOTCHIMANIA (PU3UUECKON HAYKH, OCMBICIICHHE CBSI3W Pa3BUTHSA
¢v3ukn ¢ pa3BuTHeM OOMmIECTBA, a TaKkKe C MHPOBO33PEHUCCKUMH,
HPABCTBEHHBIMU U SKOJIOTMUECKUMU TPOOJIEMaMHU.

Hoess  npuxnaonoii  umanpasnennocmu. Kypce ¢usmkm  mpeamosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHUECKUX MPUIOKECHUN
W3YUYECHHBIX TEOPUN U 3aKOHOB.

Hoest  oxonocuzayuu peaqusyercss TOCPEACTBOM BBEACHHUS DJICMEHTOB
COJICPKAHMS, MOCBAMIEHHBIX HKOJIOTHMYECKUM MPOOJeMaM  COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHWUKA W TEXHOJIOTHH, a TaKXKe OOCYKIACHUS
mpo0JIEM PallMOHAILHOTO MPUPOAONOIBL30BAHUS U SKOJIOTHYECKOU 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTAMHM Kypca (PU3WKM HA YPOBHE CPEAHETO OOIIero
oOpa3oBanus SABIAIOTCS (uzmueckue Teopuu ((hOpMHUPOBAHHUE TPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NUECKONW TEOPHH, POIH (DYHIAMECHTAJILHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMEHHBIX  TPEIACTABJCHUSAX O TMPHUPOJE, TPaHMIAX
MPUMEHUMOCTH TEOPUH, JJIA ONMHUCAHWSA ©CTECTBCHHO-HAYYHBIX SBJICHUH W
MTPOIIECCOB).

CHCTEMHO-AEATEIbHOCTHRIN TIOIXO0M B Kypce (DM3HWKH peaiu3yeTcsl MPEexKe
BCErO 3a CYET OPraHMU3allMd SKCIEPUMEHTAJIBHONW AEATEIbHOCTH OOYYarOIIUXCA.
Jlns 6a3oBoro ypoBHS Kypca (DUBMKH — OTO WCIOIB30BAHUE CHCTEMBI
(bpOHTAIIEHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB H JIaOOpaTOpHBIX PadoT,
KOTOpbIE B TIporpamMme mo (pusnke OObETUHEHBI B OOIMUH CMUCOK YUEHWYECKHX
MPAaKTUUECKUX padoT. BhleneHne B yKa3aHHOM MEpeuHe J1adopaTopHbIX padoT,
MPOBOAUMBIX JUIsi KOHTPOJSA W  OLEHKH, OCYIIECTBISETCA YYaCTHUKAMU
00pa3oBaTeNbHOrO TIpollecca HCXOAd U3 OCOOCHHOCTEH TIJIAaHMPOBAHHUSA U
ocHamieHns kaOwHera ¢m3uku. llpm »>TOM obOecmeunBaeTcsl  OBJIAJCHUE
O00y4YaroIUMHUCA YMEHHUSAMHU MPOBOJUTH KOCBEHHBIE W3MEPEHHUA, HCCJICIOBAHUSA
3aBUCUMOCTEH (DPU3MUECKUX BEIMYAH W TOCTAHOBKY OIBITOB 1O TIPOBEPKE
MPEUI0KEHHBIX THIOTES.

bonbiiioe BHUMaHWE YAENSIETCS PEUICHUIO PACUETHBIX W KAYECTBEHHBIX
3aaa4. [lpu »>ToM nAna pacy€THBIX 3aAa4 MPUOPUTETOM SIBJSAIOTCSA 3a[aud C SIBHO
3aIaHHON (PU3UUECKOIN MOJIEITBIO, TIO3BOJIAIONINE PUMEHATh U3YUEHHBIE 3aKOHbBI 1



3aKOHOMEPHOCTH KaK W3 OAHOTO pa3fielia Kypca, TaKk W MHTETPUPYS 3HAHUSA W3
Pa3HbBIX pa3aeioB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIFOTCS 3a/1aHUAA Ha
00OBsACHEHHWE TPOTECKaHUS (PU3WUECKUX SBJICHUH W TIPOIECCOB B OKPYKAIOMICH
KHU3HU, TpeOyromne BbhIOOpa (PM3MUECKOW MOAENTW A CUTYyalluu TMPAKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DOIOC COO k marepualbHO-
TEXHUYECKOMY OOECIeUeHHI0 ydeOHOro mporecca 0a3oBBIMi ypPOBEHb Kypca
(bHM3UKHM Ha YPOBHE CPEAHEr0 O0Iero o0pa3oBaHus JOJDKCH U3Y4aThCs B YCIOBHUAX
MpeAMETHOTO KaOWHeTa (PM3WKH WM B YCJOBHUSAX HMHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOrO IWkia. B kabwnHere (U3WKU MOJKHO OBITH
HeoOxoauMoe JadopaTopHOoe OOOpPYyAOBaHHUE [JiA BBIMOJHEHWS YKA3aHHBIX B
nporpamMme 1o (PU3UKE YUCHHUECKUX MPAKTHUECKUX PadOT W JIEMOHCTPAIIMOHHOE
000pya0BaHUE.

JlemoHcTparmonHoe o0opyaoBanue (HOPMHUPYETCS B COOTBETCTBHH C
MPUHITATIOM MHUHUMAJBHON  JOCTATOYHOCTH U 00ECIEYMBAET TMOCTAHOBKY
MEPEUNCIICHHBIX B MporpaMMe T0 (PU3MKE KIIOYEBBIX JACMOHCTpAIUN s
UCCIICOBAHMS  WM3Y4YaeMBIX  SIBIGHUH W  TPOIECCOB, OMIUPUYECKHUX U
(hbyHIaMEHTAIIBPHBIX 3aKOHOB, UX TEXHUUYCCKHX MPUMCHCHHUH.

JlabopaTopHoe o00OOpyaoBaHHE I YUYEHHUYECKHUX IPAKTHUECKUX padoT
dhopMupyeTCcs B BHIE TEMAaTHUECKUX KOMILICKTOB W O0ECIICUMBACTCS B Pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydJalommxca. TeMaTHU4ecKue KOMILIEKTHI
7a00paTOpPHOTO O0OPYIOBAHUA JOJDKHBI OBITh TMOCTPOCHBI HAa KOMILJIEKCHOM
WCITOJIb30BAHUU QHAJIOTOBBHIX M IU(PPOBBIX TPHOOPOB, a TAKKE KOMIBIOTEPHBIX
W3MEPUTEIBHBIX CUCTEM B BHJIC TU(PPOBHIX Ja00paTOpPHid.

OCHOBHBIMY TIETTAMH H3y4CHUS (PU3UKH B OOIIEM 00Pa30BAHUH SBIISFOTCS:

e (QopMupoBaHWE HWHTEpPECA W CTPEMJICHHS OO0YydJalOmMUXCA K HAyIHOMY
W3YUYCHHIO TPHUPOJABI, PAa3BHTHE WX HMHTEIUICKTYAlIbHBIX M TBOPYCSCKHX
CIIOCOOHOCTEH;

e Pa3BUTHE MPEACTABJICHUIA O HAYYHOM METOJ/E TTO3HAHUA U (POPMUPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOMICHUS K OKPYKAIOITUM SIBJICHUSM

e (opMupoBaHWE HAYYHOTO MHPOBO33PCHHS KAK PE3yJibTara HW3YUCHUS
OCHOB CTPOCHHMS MaTepr U QpyHAAMEHTAIBHBIX 3aKOHOB (PH3UKH,

o (QopmupoBanre yMEHWUH OOBACHATH SBJICHHAS C HCIOIb30BAHHUEM
(puzruecKkrX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHWE TPEACTABJACHUN O PO (PU3UKH I PA3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TCXHUKH M TEXHOJIOTHH.

JlocTrxenne HTUX Tieeit 00ecreunBaeTCs PENICHUEM CIICTYIONTUX 3a7a4 B

MPOIIECCE M3YUEHUA Kypca (PU3MKH HA YPOBHE CPEIHET0 00MIero 00pa3oBaHus:



e TIpHOOpPETEHHE CHCTEMBI 3HAHUH 00 00IIMX (br3mYeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSAX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (PH3UKY, SIEKTPOAWHAMUKY, KBAHTOBYIO (H3UKY W
AIEMEHTHI aCTPO(PHU3UKH,

o (QopMupoBaHWE YMEHWNW TIPUMEHATH TEOPETHUCCKUE 3HAHWAA IS
oObsicHeHWA (PU3MUECKUX SBICHWN B TPUPOAEC W IS TPUHATHSA
MPAKTUYECKUX PELIEHUN B OBCEAHEBHON )KU3HHU,

e OCBOCHHE CMOCOOOB pEIIECHUS PA3TUUYHBIX 3a7a4 C SBHO 3aJaHHOMN
¢u3nyeckoil MOIENbIO, 3a4ady, MOAPAa3yMEBAIOIIAX CaMOCTOATEIBHOE
co3anne (Pu3nUeCKOr MOIETH, aJICKBATHON YCIOBUAM 3a/1aUH;

e TOHWUMaHWE (PU3UUECKHUX OCHOB WM TPHUHITUTIOB JECHCTBHS TEXHUYECKUAX
YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB, UX BIIMSHUSA HA OKPYKAIOIITYIO
cpeny,

e OBJAJACHUE METOAAMHU CAMOCTOSATEIHHOTO IIAHUPOBAHUS W TPOBEACHUS
(pu3HUeCKNX HSKCIIEPUMEHTOB, aHAIM3a M HWHTEPIPETAIMN WH(POPMAIIHAH,
OIPeNeICHNs TOCTOBEPHOCTH MOIYUEHHOT'O PE3YJIbTaTa;

e CO3/IaHWE YCIIOBHIA ISl PA3BUTHS YMCHHI MPOEKTHO-UCCIIENOBATEIHCKOM,
TBOPUYECKOM JIEATEIIBHOCTH.

Ha wsyuenune ¢usukm (6a30BBI ypOBEHB) HAa YPOBHE CPETHETO OOIIETO
oOpazoBanus orBogutcs 136 yacos: B 10 kmacce — 68 uacos (2 yaca B HEAENO), B
11 xmacce — 68 wacos (2 waca B HEJENIO).

[Ipemmaraemsiii B mporpamMme 1o (uU3MKE TepeueHb JabopaTOpHBIX W
MPAKTUIECKAX padoT SABIISIETCS PEKOMEHIOBAHHBIM, YYHUTEIh JCIIaeT BHIOOP
MpoBeACHUS JTA0OPATOPHBIX pPabOT W OMBITOB C YYETOM HMHIAWBUAYATbHBIX
0COOEHHOCTEHM 00YUaIOITUXCA.



COIAEP KAHUE ObYUYEHUSA
10 KIIACC

Paszgen 1. ®u3uka u MeTo/Ibl HAYYHOT0 TO3HAHUSA

Ousuka — Hayka O npupoae. Hayuneie MeTOapl MO3HAHUA OKPYKAIOILIETO
mupa. Poib 3kcnepuMeHTa W TEOPMH B MPOLECCE TMO3HAHWSA PUPOIBI.
DKCIEPUMEHT B (r3HKE.

MonenvupoBanue (pu3nUecKux ABJICHWA W TPoleccoB. HaydHbie THITOTE3HI.
duznyeckne 3aKOHB U TCOpPUH. [ paHUIBI TPUMEHHUMOCTH (PH3UUECKAX 3aKOHOB.
[IpyHUIMO COOTBETCTBUA.

Pons u Mecto ¢wmsukm B (HOpMHUPOBAHWM COBPEMEHHON HAyYHON KapTHHBI
MHPA, B MPAKTUYECKON IEATEIIBHOCTH JIFOICH.

Jlemoncmpayuu

AmnasioroBele W 1H(POBBIE HW3MEPUTENbHBIC MPUOOPHI, KOMITBIOTEPHBIC
JATYUKH.

Pa3znen 2. MexaHnuka

Tema 1. Kunemamuka

Mexanuueckoe apmxkeHHe. OTHOCHTETFHOCTh MEXAHHUYECKOTO JABHIKCHUS.
Cuctema orcuéra. Tpaekropus.

[Tepemerenue, CKOPOCTh (CpeAHsSst CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOPEHHE MaTEePHAIbHOW TOYKHM, WX TPOSKIIMM HAa OCH CHCTEMBl KOODIHMHAT.
CrnoxeHue nepeMeIeHnit U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPsAMONHWHEHHOE nBWKeHMe. [ 'padukn
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUsS, NYTH H TepPeMEIIeCHUs
MaTepPUATbHONW TOYKH OT BPEMECHH.

CBoboaHOe majieHne. Y CKOpeHne CBOOOTHOTO TaICHUS.

KpuBonuneiinoe jaBwkeHue. JIBkeHHWE  MaTepWabHOH TOYKH MO
OKPYKHOCTH C MOCTOSTHHOMW MO MOJYJIFO CKOPOCThIO. YTJI0Basi CKOPOCTh, JIMHEHHAS
ckopocTh. [lepuoa u yacrora obpaiiieHus. [{eHTpoCTpeMUTENBHOE YCKOPEHUE.

TexHnueckue yCTpoHCTBA ¥ TPAKTHUECKOE TMPUMEHEHWE. CIHUAOMETP,
JBYKEHUE CHAPSIIOB, IIETTHBIE M PEMEHHBIC TIEPEIayun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUéTa, WILTIOCTPAIS KHHEMATHUECKUX XapaKTEPUCTHK
JIBAKEHUA.

[TpeoOpa3zoBaHue ABUKEHUN ¢ KCTOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3yXE U B PA3PEKEHHOM MTPOCTPAHCTBE.

HabGntonenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY M
TOPU30HTAJIBHO.



H3mMepeHune yckopeHusi CBOOOHOTO MaACHUS.

Hanpasnenue ckopocTu mpu ABUKEHHUU 1O OKPYKHOCTH.

Yuenuuecxuii oxenepumenm, rabopamopHvie pabomvi

H3yueHne HEPABHOMEPHOTO JABMKEHUS C LIETbIO OMPEACICHU MTHOBEHHOM
CKOPOCTH.

Hccnenoanue COOTHOIICHHUS MEKIY NYTSAMU, MPOHJECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIC MPOMEKYTKH BPEMEHM TMPH PABHOYCKOPEHHOM
JBUKCHUU C HAYAJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

H3yueHne ABUKEHUS 1IAPUKA B BA3KOU )KUAKOCTH.

HN3yuenune aBuxkeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipunimn ~ otHocuTenbHOCTH  [amunes. Ilepeeiii  3akoH  HeroToHa.
WNuepumanbHeie CUCTEMBI OTCUETA.

Macca tena. Cuna. lpunuun cynepno3unmu cuii. Bropoit 3akon HetoToHa
JU1sl MatepuanbHol Touku. Tpetuit 3akoH HetoTOHA AJ1s1 MaTEpUAJIbHBIX TOYEK.

3akoH BcemupHoro Tarotenus. Cunma Tsxkectu. IlepBas kocMuueckas
CKOpPOCTb.

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

Tpenne. Buast Tpenns (mokost, ckoabxeHus, kauenns). Cuya tpeaus. Cyxoe
Tpenue. Cuia TPEHUs CKOIMbXEHUS U cwiia TpeHus mokod. Kosddumuent tpenns.
Cuna conpoTUBJICHUA NPU IBUKEHUHU TEIA B JKUJKOCTH WJTH Ta3e.

[ToctynarensHOE U BpAIIAaTENIbHOE JIBUXKEHUE A0COMIOTHO TBEPIOrO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. llmedo cunbl. Ycnosus
paBHOBECHUS TBEPAOIO TEIA.

TexHudyeckne yCTPOMCTBA M NPAKTHUUECKOE MPUMEHEHUE: MOALIMITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SBaeHWE HHEPLIAMN.

CpaBHeHuE Macc B3aMMOACHCTBYIONIUX TEIL.

Bropoii 3akon HeroToHa.

H3zmepenue cut.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaITiH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUA MOKOSI, KAUEHUA U CKOJIbKEHUS.

VYcnoBuda paBHOBecHA TBEPAOTO Tesa. Buasl paBHOBECHA.

Yuenuueckuii oxenepumenm, rabopamopHvie padomoi

H3yuenne asukeHns Opycka Mo HAKJIOHHOM MIIOCKOCTH.,



HccnenoBanne 3aBUCHMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B TMPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HUccnenoBanne ycnoBHil paBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BPAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynsc MarepuanbHOW TOUKH (TEIa), CHUCTEMBI MAaTEPUATBHBIX TOUCK.
Nmnynbe cuiibl U1 M3MEHEHUE UMITYJIbCA TeNla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pa6ora cusibl. MOIIHOCTD CHUJIBI.

Kunernueckas sHeprusi MarepuayibHo Touku. Teopema 00 H3MEHEHUM
KAHETUYECKON SHEPTUH.

[ToTenmanbHas SHEPrUsl. [ToTenmumanbHas SHEPIrUs yIpyro
neOpMUPOBAHHONM  TPYXKHMHBL.  [loTeHIManpHas  SHeprus Tena  BOIHM3H
MOBEPXHOCTHU 3EMJIH.

[loTeHmanbHble W HEMNOTCHIHUAIbHBIC  CHJIBI. Ces3p  paboThl
HEMOTCHIUAIBHBIX CHJI C HM3MEHCHUEM MEXAHWYECKOHW SHEPTUM CHUCTEMBI TEII.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA W MPAKTUUECKOE NMPUMEHEHHE. BOAOMET, KOMED,
NPY>KUHHBIN TTACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMMYJIbCA.

PeakTuBHOE NBHXKEHHE.

[Tepexoa NOTEHIMANBHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii oxcnepumenm, iabopamopHvie pabomuvi

HN3yuenune abCOMOTHO HEYNPYroro yaapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasSTHHAKOB.

Uccnenosanue cBA3u padOThl CUJIBI ¢ U3MEHEHHEM MEXAHUUYECKOW SHEPruu
TEJIa Ha TPUMEPE PACTSHKECHUS PE3UHOBOTO KIyTa.

Paszaen 3. MoaexyasipHasi Gu3uka u TepMOAUHAMUKA

Tema 1. OcHOGbI MOSIEKYIAPHO-KUHEeMUYECKOIl meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISAPHO-KMHETUYECKOW TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenme. Jmddysma. Xapakrep IBMKEHUS U
B3aMMOJICHCTBUSL 4YacCTHUIl BellecTBa. MoJAenu CTPOEHUS Ta30B, KUJAKOCTEH W
TBEPABIX TEN U O0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelei. Macca u
pasmepsl MosiekyJl. KonuuectBo Bemectsa. [TocTosiHaas ABoraapo.

Termosoe paBHOBecue. Temneparypa u e€ mamepenue. [llkana temmneparyp
Llenbcus.



Monens  uaeanbHoro raza. OCHOBHOE  YPaBHEHHME  MOJICKYJISIPHO-
KHHETHMYECKOM TEOpHH HACAIBLHOrO raza. AOCOMOTHAs TeMIiepaTypa Kak Mepa
CpeIHEH KWHETUYECKOW SHEpPruu TEIIOBOrO JBMXKEHMS uactull rasa. Illkana
temneparyp KenbBuHa. [ a30Bbie 3akoHBI. YpaBHeHne MeHneneesa—Kiianenpona.
3akoH JlamproHa. M3ompoliecchl B UACAIbHOM Ta3e ¢ MOCTOAHHBIM KOJWYECTBOM
BemecTBa. [ padudeckoe TpencTaBieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzobapa.

TexHuyeckre yCTPOMCTBA M MPAKTUUYECKOEC MPUMEHEHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmbIThI, JOKA3BIBAIONIME TUCKPETHOE CTPOSHWE BemecTBa, ¢ororpadum
MOJIEKYJ OPraHUUYECKUX COCTMHEHUH.

Omnprtel o U dy3un KUAKOCTEH U Ta30B.

Moaenb OpOyHOBCKOT'O ABHKCHUS.

Mopnens onsita IlTepHa.

OnbITHI, JTIOKA3bl BAIOIIKE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOT O
B3aUMOJICUCTBHA.

Monenb, WUTIOCTPUPYIONIAs MPUPOAY JABJICHUA ra3a Ha CTEHKHU COCY/a.

OnbITel, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UACAIBHOTO Trasa,
M30MPOLIECCHI.

Yuenuueckuii oxcnepumenm, iabopamopHvie pabomuvi

OnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JABJICHUA U TEMIIEPATypPhl BO3/1yXa B HEH.

Hccnenosanue 3aBUCHMOCTH MEXIY MapaMeTPaMu COCTOAHUS PA3PEKEHHOTO
rasa.

Tema 2. OcHO6bl MEPMOOUHAMUKU

TepmonnHamuueckass cucTeMa. BHYTpEHHSA SHEPrus TEPMOJAMHAMUYECKOM
CUCTEMBI M cocOObI €€ n3mMeHeHnus. KonnuecTBo TEmoThl U paboTa. BHyTpeHHAs
SHEPrusi  OAHOATOMHOTO  WJCAIbHOrO  rasa. Buasl  Temionepenauu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3JyUCHHUE. Y IeIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH PH TEMIONEPEIAYE.

[Tousatue 006 anuabatHoM mnpouecce. [lepBblii 3aKOH TEPMOAMHAMHUKHU.
[IpumeHnenne TepBOTO 3aKOHA TEPMOJWHAMHUKH K u3omporeccaMm. ['padudeckas
UMHTEpIpeTanus paboTel rasa.

Bropoii 3akon TepMoanHaMuk. HeoOpaTuMOCTh TTPOIeCcCOB B MPUPO/IE.

Tennoeie  MammHbl.  [IpuHOUNBL  ACHCTBHMA ~ TEMJIOBBIX — MAIIKH.
[IpeobpazoBanuss >HEpruM B TEmIoBbIX MammHAX. Kosddumment mnomnesnoro
neicTBus TermmoBod MammHbL. [lukn KapHo m ero koaddumment mone3Horo
JNEHCTBHS. DKOJIOTHYECKHUE MPOOTIEMbI TEMIOIHEPTETHKH.,



TexHWuecKUe yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE. JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAWIbHUK, KOHAUIMOHED.

Jlemoncmpayuu

HN3MeHeHNE BHYTPEHHEH SHEPruM Tejaa MPU COBEPIICHUU PaOOTHI: BBIUIET
npoOku w3 OyTBUTKM TIOJA NCHCTBHEM CXATOTO BO3/yXa, HarpeBaHue >dupa B
JaTyHHOU TPyOKe MyTéM TpeHus (BUICOACMOHCTPAITHUSA).

HN3menenne BHyTpEHHEH SHEPTHH (TEMIIEpaTyphl) TeJa TIPH TEIIOTIepeiaye.

OmpiT 1O anuabaTHOMY paCHIUPEHWIO Bo3Ayxa (OMBIT € BO3AYITHBIM
OTHHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENA BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JBUTATE]IA.

Yuenuueckuii sxcnepumenm, rabopamopHwvie pabomoi

H3mepenune yaenpHOM TEMI0EMKOCTH.

Tema 3. Acpecamnsie cocmoanua eeuwiecmea. @aszoevie nepexoovl

ITapooOpazoBanue u KoHAeHcanmsa. Mcmapenue u kurneHue. AOCOIIOTHAA U
OTHOCHUTENIbHASA BJIAXXHOCTh BO3Ayxa. HacklllleHHBbIH map. YAenbHas TemioTa
napooOpa3oBaHuA. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT AaBJICHUA.

Teépnoe Teno. Kpucrammuueckue u amopdubie Tema. AHU30TPONHAS CBOHWCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbie Marepuaibl. [lnaBieHue u
KpUCTAJIM3aus. Y iejbHas TemioTa miasjienns. Cyonumanus.

YpaBHeHHE TEII0OBOr0 OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE. TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOTYUYCHUSI COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YHUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TAPOB.

Kunenue npyu NOHWKEHHOM JTaBJICHUU.

Cnoco0Obl M3MEPEHNS BIAXKHOCTH.

HabntoneHue HarpeBaHus U MIABJIEHUS KPUCTAJUTMUECKOTO BEILIECTRA.

JleMOHCTpaIua KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomwi

H3mepenne OTHOCUTENBHON BIAYKHOCTH BO3/1yXa.

Paznen 4. djaekTpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpuzanus Ten. OJEKTpUUEeCKH 3apsan. JlBa BUaa AICKTPUUECKHX
3apsaaoB. [IpOBOMHUKHM, OUANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPAHECHUS
ANIEKTPUUYECKOTO 3apsia.
Bzaumoneiicteue 3apanoB. 3akoH Kynona. Toueunslil siekTpruueckuii 3aps.
OnekTpuueckoe moje. Hanpsx&HHOCTh  shekTpuueckoro mnoja.  [Ipunimn



CYMEPIO3ULIMKU JICKTPUUECKUX TOJIeH. JIMHUM HAmpsyKEHHOCTH AJIEKTPUUYECKOTO
TIOJIA.

PaGora cun  smekrpoctarmueckoro  mojis.  Ilorenmuman.  Pa3HoCTh
noTeHuuanoB. [IpOBOAHWMKM W JUAJNEKTPUKH B  AJIEKTPOCTATUYECKOM MOJIE.
JlnsnekTpudeckas IPOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcarop. DNeKTpoEMKOCTh TIOCKOTO KOHAEHCATOPa.
DHeprud 3apsAKEHHOr0 KOHAEHCATOpa.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOM,
ANIEKTPOMETP, AJIEKTPOCTATHYECKAS 3allUTa, 3a3€EMJICHUE BJIEKTPONPUOOPOB,
KOHIEHCATOP, KOIMMPOBAJIbHBIM alIiapar, CTPYUHBINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MIPUHLIUIT ICUCTBHS AIEKTPOMETPA.

B3aumoneicTBrE HA3TEKTPU30BAHHBIX TEIT.

DNEKTPUUECKOE MOJIE€ 3aPSKEHHBIX TEJ.

[TpoBOJHUKY B 37EKTPOCTATUUECKOM MOJIE.

DONeKTpocTaTHUECKas 3aIuTa.

JINAJIEKTPUKH B AJIEKTPOCTATUIECKOM MOJIE.

3aBUCUMOCTh  3JICKTPOEMKOCTH ILJIOCKOrO KOHJAEHCAaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSA MEXAY HUMU U JUAJICKTPUUYECKONU MPOHULIAEMOCTH.

DHeprus 3apsAKEHHOT0 KOHJEHCATOPa.

Yuenuueckuii oxenepumenm, rabopamopHvie pabomvi

H3mepenune >meKTpoEMKOCTH KOHASHCATOPA.

Tema 2. Ilocmoannbwtii 3nekmpuyeckuii mok. Toku é pa3iuyunsix cpeoax

DJIGKTPUUECKUM TOK. YCJIOBUS CYIIECTBOBAHMUS JJICKTPUUYECKOr0 TOKa.
Hctounuku Toka. Cuna Toka. [ToCcTOSTHHBIH TOK.

Hanpsoxenue. 3akon OMa /1714 yyacTKa LEnH.

DJIEKTPUUECKOE COMPOTUBJICHUE. YJIEIbHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MAPAIIEIBHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora »osnekrpuueckoro Toka. 3akoH Jlkxoyns—JleHma. MomiHOCTb
3IEKTPUYECKOTO TOKA.

DJIEKTPOJIBMXKYINAA CWJia U BHYTPEHHEE COMPOTUBJICHHE WCTOUYHHMKA TOKA.
3axon Oma a1 ONTHOH (3aMKHYTOH ) 3liekTprdeckoi 1ienu. KopoTkoe 3amMbikaHue.

OJIGKTPOHHAsE ~ MPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBUCHUMOCTb
COMPOTHUBJICHUS METALJIOB OT TeMnepaTypbl. CBEpXNPOBOUMOCTb.

DJIEKTPUUECKHUH TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX MYYKOB.

[TonynpoBOAHUKH. CoOcTBeHHas u pUMecHast MPOBOANMOCTh
noyiynpoBogHUKoB. CBoiicTBa p—n-nepexoaa. [lomynpoBoiHUKOBbIE TPUOOPHI.

OJIGKTPUUECKH TOK B pacTBOpax MW  PacIulaBax  dAJIEKTPOJIMUTOB.
DJIEKTPOIUTHYECKAA TUCCOLMALIMS. DIIEKTPOIH3.



OnekTpuueckuii TOK B ra3ax. (CaMOCTOATEIbHBIA M HECAMOCTOSATEIbHBIN
pazpsaa. Monaus. [Lna3zma.

TexHuyeckue yCTpPOMCTBA M TMPAKTHYECKOE NPUMEHCHUE. aMIIEPMETP,
BOJIBTMETP, PEOCTAT, HCTOYHMKU TOKA, OAJICKTPOHArpEBaTENibHbiE MOPUOOPHI,
ANIEKTPOOCBETUTEbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMHUCTOPHI ¥ (POTOPEIUCTOPHI, TIOTYTPOBOTHAUKOBBIH U0/, TaTbBAHUKA.

Jlemoncmpayuu

H3MepeHne cuiibl TOKA U HAMPSXKEHUS.

3aBUCUMOCTh COTMPOTUBJICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA MOMEPEUHOTr0 CEUCHHS U MaTepuaa.

CMmelniaHHOE COEIMHEHUE TPOBOAHUKOB,

[Ipsamoe w3MepeHue SIEKTPOABHXKYIINEH cuibl. KOpoTkoe 3aMblKaHHe
raJibBAHUUECKOT O 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBHCUMOCTh COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATyPhI.

[TpoBOAUMOCTD JEKTPOIUTOB.

HckpoBoit pa3psaa v mpoBOAUMOCTh BO3/IyXa.

OTHOCTOPOHHSISI MPOBOAUMOCTH AUOJIA.

Yuenuueckuii oxenepumenm, rabopamopHvie pabomvi

H3yueHne cMEaHHOr0 COSIMHEHUS PE3UCTOPOB.

H3MepeHne »eKTPOABUKYINEH CUJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COMPOTUBJICHUA.

HaGntonenue snexkTposnuza.

MexnpeamMeTHbie CBSI3H

Nzyuenne kypca ¢puszukn 6a3oBoro ypoBHs B 10 Kmacce OCymecTBIAETCS C
YUYETOM COAEPHKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTUKH,
OuMoNOTHHU, XUMHH, Teorpadui U TEXHOJIOTHH.

Medicnpeomemuvle nonsmus, CBA3aHHBIE C M3YUEHHEM METOAOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAy4HbIA (pakT, rumore3a, PU3MUecKkas BEIMUYMHA, 3aKOH,
TEOpUsl, HAONIOJICHHE, SKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPECHHUE.

Mamemamuka: pemieHne CHCTEMbl YpaBHEHWH, JWHEHWHAS (QyHKIHS,
napabona, runepbosna, ux rpaduku ¥ CBOHCTBA, TPUTOHOMETPHUECKHE (DYHKITHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPbI U UX MPOECKIIMKA HA OCH KOOPJIUHAT, CJIOKEHUE BEKTOPOB.

buonoeus: mexaHnmdeckoe ABWKEHHUE B XUBOHW mpupoje, nuddysus, ocMmoc,
TEMII000MEH KWUBBIX OPTraHWU3MOB (BHABI TEILIOTIEPEIAayH, TEIUIOBOEC PABHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B KUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs MACCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN M



rasoB, DJJIEKTPUYECKUE CBONCTBA METAUIOB, JJIEKTPOJIUTHYECKASA IUCCOLMALINS,
rajbBaHUKA.

l'eocpagpus: BMaxXHOCTh BO3/AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE JIBUKEHUH C UCMOJIb30BAHUEM MEXAHU3MOB,
YUYET TPEHHSA B TEXHUKE, MOMAIIMIHUKHK, HCIOIb30BAHUE 3aKOHA COXPAHEHUA
UMITyJIbCa B TEXHWKE (pakera, BOAOMET W JPYTHE), NBUTATeIh BHYTPEHHETO
CropaHusi, napoBasi TypOUHa, OBITOBON XOJIOAWIBHUK, KOHAUIMOHEP, TEXHOJIOTUU
MONYYEHUsA COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIE HAHOMATEPHAJIOB, |
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTUYECKAA 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIA [IPUHTED, JJIEKTPOHArPEBATEIIbHBIE puOOpHI,
AIIEKTPOOCBETUTEbHbBIC TPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Paznen 4. djaekTpoauHaMuka

Tema 3. Maznumnoe noJye. INeKMpPOMACHUMHAA UHOYKUUA

[TocrosiHHble ~ MarHuWThl.  B3aumopaeicTBHE  MOCTOSHHBIX ~ MArHUTOB.
MarnutHoe mnoje. Bexktop MarHuTHOW wWHAYKIMW. [lpuHOMD cynepno3uuuun
MAarHUTHBIX MOJieH. JInHMM MarHuTHOW WHAyKOWK. KapTwHa NWHWI MarHUTHOMN
WHYKIUH TI0JIS MOCTOAHHBIX MAarHUTOB.

MaruutHoe TOj€ NpPOBOJHHMKA C TokoM. KapThHa JWHUNA WHAYKIWU
MarHATHOT'O TOJIS JUIMHHOTO MPSMOro TMPOBOJHHMKA U 3aMKHYTOTO KOJIbLIEBOTO
MPOBOAHUKA, KaTylIku ¢ TokoM. OnbIT Dpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOy Ib U HalpaBJICHUE.

Cuna Jlopenua, €€ Mo1yJib U HanpaBjieHUE. [[BUKEHHE 3apSAKEHHONW YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM mnojie. Padota cuisl JlopeHna.

SBrnenune snekTpoMarHuTHOW MHAYKIMU. [loTOK BeKTOpa MarHUTHOM
WHIYKIUKU. OJIEKTPOJABMXKYIIAA CWia WHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuun ®apanes.

BuxpeBoe »snexkTpuueckoe mosie. OJIGKTPOJABMXKYILNAA CUIa WHAYKIUU B
MPOBOJIHUKE, ABMKYIIEMCS MTOCTYIATENIBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBusno Jlenua.

NnayktuBHOCTh. SIBIGHME CAaMOMHAYKIIMHA. OJIEKTPOABMIKYIAsA  CHia
CAMOUHYKIIUH.

DHeprus MarHUTHOTO TMOJIS KaTYIIKU C TOKOM.

DNEKTpOMarHUTHOE TMOJIE.

TexHudyeckne YCTPONCTBA M MPAKTUYECKOE TMPUMEHEHUE. TOCTOSHHbBIE
MAarHUTHI, 3JEKTPOMArHUTHI, 3JEKTPOJBUTATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YACTHII, UHIYKIIMOHHASA M€Ub.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JICKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMA MAarHATHOTO TIOJIA.

BzaumopelicTBre AByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHIIa Ha HOHBI AIEKTPOIUTA.

SBACHUME PJEKTPOMArHUTHON HHIYKIIAH.

[TpaBusno Jlenua.

3aBHCUMOCTD 3JICKTPOJBHXKYIIECH CHIbI MHAYKIMKW OT CKOPOCTH W3MEHEHUA
MarHATHOTO TTOTOKA.

SBaeHWE CAaMOUHAYKIUH.

Yuenuueckuii oxcnepumenm, iabopamopHvie pabomuvi

HN3yueHrne MarHMTHOTO MOJIA KaTYIIKH ¢ TOKOM.

Hccnenosanmne neicTBrs NOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue ABICHUA 3JIEKTPOMArHUTHON WHAYKIIUH.

Pa3zgen 5. Kosniebanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHUMHbIE KOICOAHUA

KonebarenpHas  cucrema. CBOOOAHBIE  MEXAHMUECKHE  KOJICOAHMS.
[Mapmonnueckmne kosnebanms. [lepmwon, wactora, ammumryaa u (aza xomeOaHUH.
[TpyxuHHBIA MasTHUK. MaTreMaTUYECKUl MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kojie0anuii. [IpeBpallieHre SHEPrun MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarensupiii koHTYp. CBOOOIHBIE HSJICKTPOMArHUTHBIE KOJeOaHWSA B
UJCATbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOrHMA MEXKAY MEXAaHUUYECKUMH U
ANIEKTPOMArHUTHEIMU  Kojie0anuamu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPIrUM B UACATBHOM KOJI€0ATEIbHOM KOHTYPE.

IIpeacraBnenue o 3aTyxaromux KojicOaHuAx. BeIHYKAECHHbIE MEXaHUUECKHUE
Kojie0anud. Pe3oHanc. BeIHYKIEHHBIC 37IEKTPOMArHUTHBIC KOJTICOAHHUS.

[Tepemennbiit  TOK. CHHYCOMJANIBHBI TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKA. AMIUIMTYAHOEC W JACUCTBYIOIIEE 3HAUEHUE CWJIBI TOKA W
HaIPSKECHUS.

Tpaucdopmarop. [IponssoacTso, mepemnada U MOTPEOICHAE AIEKTPUUECCKOM
SHEPruM. DKOJIOTMUECKHE PUCKHU TMPU MPOU3BOJACTBE 3EKTpodHeprun. KynbTypa
WCIOIb30BAHUA JIEKTPOSHEPT MU B OBCEIHEBHOMN KU3HU.

TexHudyeckre ycTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: SJICKTPUUECCKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU 3JIEKTpOnepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojeOaTeNbHOW CHUCTEMbI (TMPYXKUHHBIA WA
MaTEMaTHUYECKAA MASITHHK ).



HaGntonenue 3aTyxarommx KoJieOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUH.

HabGnionenue pesoHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUA.

OcnutorpaMMbl (3aBUCHMOCTH CHITBI TOKQ W HANIPSHKCHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu TOC/IENOBATEIbHOM COCAMHEHWM PE3UCTOPa, KaTyIIKH
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mopenbs TMHUY 3IEKTPONEpEaaun.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomwi

Hccnenosanue 3aBUCUMOCTH MEPUOAA MAJIBIX KOJIEOAHWN rpy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HUccnenoBanne NEPEMEHHOr0 TOKa B LENA W3  MOCJIEAOBATENIbHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOoMazHuUmMHbIE 601HbI

Mexanuueckue BOJHBI, yciaoBusa pacnpoctpadHeHus. l[lepuwon. CkopocThb
pacnpocTpaHeHUus W JUiMHA BOJHbBL. [lomepeuHbie W MPOJOJIbHBIC BOJIHBI.
Wnarepdepennus u qudpakimsa MEXaHTIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ['poMmkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3JIYUEHUS HJICKTPOMArHUTHBIX BOJIH.
B3anmuasa opuentauus BektopoB E, B, V B snektpomaruutHoi BojHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEITOMJICHUE, TONApHU3aIvi, AU(PPaKITus,
uaTepdepeHims. CKOpoCTh 3JIEKTPOMArHAUTHBIX BOJTH.

[[Tkana »neKTpOMarHUTHBIX BOJH. [[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMOBI paIHOCBA3U U TENIEBUACHUA. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIECH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUECKOE TMPUMEHEHUE. MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJAbTPAa3BYKOBAas JUArHOCTUKA B TEXHUKE M MEAMWIMHE, pajaap,
paguonpUEMHIK, TCICBU30pP, aHTeHHa, Teredor, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHKe U paclpOCTPAHEHKE MOMEPEYHBIX W MPOAOIbHBIX BOJIH.

Koneobmroieecs Teno kKak KICTOYHUK 3BYKa.

HabmtoneHue oTpakeHus U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepenmu u mudpakimmy MEXaHWIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HabntoneHue cBs3M TPOMKOCTHM 3BYKAa M BBICOTHI TOHA C aMIUIATYJIOH H
YaCTOTON KoJeOaHUH.



Uccnenosanue CBOWCTB ANIEKTPOMArHUTHBIX ~ BOJTH: OTpPaXXCHHE,
MPENOMIICHHIE, TOIApr3aIis, TudppaKnus, HHTEPGEPEHITHS.

Tema 3. Onmuka

['eomerpruueckada ontuka. [IpAamMonuHeitHOE pacnpoOCTpaHEHHWE CBETa B
oaHOpOaHOMU cpenae. JIyu cBera. TodedHbId NICTOUHUK CBETA.

OTpaxkeHue cBeTa. 3aKOHbI OTpakeHUA cBeTa. [locTpoeHune n3o0pakeHuil B
MJIOCKOM 3€pKajie.

IIpenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCONIOTHBIN MTOKa3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHme. llpeaenbHBIN yros MTOTHOTO
BHYTPEHHETO OTPAXKCHUS.

Hucnepcus ceeta. CrioxHbIM cocta Oenoro ceera. L[Ber.

CoOwuparompe ®  pacceuBaromiue JuH3bl. ToHkas JnuH3a. DOKycHOe
pacCTOSIHME W ONTHYECKas CWja TOHKOW JuH3bI. [locTpoenne m3obpaxeHuilt B
coOMparonux W paccemBaronux jJuH3ax. Gopmyna TOHKOW JWH3BI. YBETHUCHUE,
JIABAEMOE JIMH30H.

[Ipenenb NPUMEHUMOCTH TEOMETPHUIECKON OTITHKH.

BomuaoBas ontuka. WHrepdepenims cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HAOMOMEHWS MaKCUMyMOB W MHWHHMYMOB B HWHTEP(hEPEHITMOHHON
KapTHHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Judpakmus  cBera. JmdpakumoHHas pemérka. Y CIIOBHE HaOIOICHUS
rJIaBHBIX ~MAaKCHMYyMOB TIpH  TAJCHAM  MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE TPUMCHECHHE. OYKH, JIyTa,
¢doroanmapar, TPOCKITMOHHBINA amnmapar, MHKPOCKOT, TEJEeCKOI, BOJOKOHHAS
onTHka, TU(PPaKIMOHHAS PEIIETKA, TIOAPOUI.

Jlemoncmpayuu

[IpsaMonuHEHOE pacTpOCTPaHEHUE, OTPAKECHWE U TPEIOMIICHHE CBETa.
Onrtuueckue mpuoopHI.

[Tonroe BHyTpeHHEE OTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue cBOMCTB N300pakeHUH B TUH3AX.

Mojaenn MUKPOCKOIIA, TEJIECKOIA.

Habmonenue natepdepennnm cpera.

Habmronenune audpakiuum cBera.

HaGnionenue aucnepcuu cBeTa.

[Tonyuenue ciekTpa ¢ TOMOIIBIO TTPU3MEI.

[Tonyuenune cnekTpa ¢ TOMOIBIO TUDPAKITMOHHON PEIIETKH.

HabnroneHue nossgpusaiuu CBETA.

Yuenuuecruii sxcnepumenm, nabopamopHvie padomwi



W3mepenne mokazarenns mpeIOMIICHUS CTEKIIA.
HccnenoBanue cBONCTB W300pakeHUH B TUH3AX.
HaGnionenue aqucnepcuu cBeTa.

Pa3zaen 6. OcHOBBI CrielIUAIbHOI TEOPHH 0THOCUTEIbHOCTH

['panuitel NTPUMEHHMMOCTH  KJacCHYeckod — MexaHuku.  [loctymnaTer
CIICIMAJIbHOM TEOPHUH OTHOCHUTEIBHOCTH. HWHBAPHAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BaKyyMe, PUHIIMI OTHOCHTEIIBHOCTH DHWHINTCHHA.

OTHOCUTENTFHOCTh OJTHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHH M COKpAIICHUE
JUTHHBI.

DHEPrus ¥ UMITYJIbC PEIIATHBUCTCKON YaCTHIIHI.

CBsI3b MacCHI C HEPruei U UMITYJIbCOM PEIITHBHCTCKON YaCTHIBI. DHEPTUS
TTOKOS.

Paszgen 7. KBanToBasi pusuxa

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®oronsl. ®opmyna [lnanka ces3u sHEprun (POTOHA C €T0 YACTOTON. DHEPTHS
¥ UMITYJIbC (POTOHA.

OTtkpeiTie u uccnenosanre porordpdexra. Ompitet A. I'. Cronerosa. 3akoHbI
dbororddexra. Ypasuenne Dinmreitna mist dhorodddexra. «KpacHas rpaHutia»
dbororddexra.

Nasnenue ceera. OnwiTel [1. H. JIeGenena.

XUMUUYECKOE NEUCTBUAE CBETA.

TexHuueckne ycTpoOWCTBA W MPAKTHUECKOE TMPUMEHEHHE. (HOTOIIEMEHT,
(doromaTumk, comHeuHas 6arapes, CBETOANO/.

Jlemoncmpayuu

®oTordhPeKT Ha YCTaHOBKE ¢ IMHKOBOW TJTACTHHOM.

Hccnenosanne 3akoH0B BHeMHEro (hoTorddexra.

Cseronuos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHHIO o -YacTHIL.
[Inanerapnas moxenms aroma. lloctynarer bopa. W3nydyenue u mornomieHwue
(oTOHOB TpHM TEpexojae aToMa C OAHOTO YPOBHSA JHEPTHHM Ha JPyrou. Bumer
crekTpoB. CIEKTP YPOBHEH SHEPrUU aToMa BOJOPOJA.

Bonnoseie cBoiicTBa yactuu. Bomnel ae bpoitnsa. KopnyCkyasspHO-BOJTHOBOM
Ty aJTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHudyeckre YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE. CHEKTPAJIbHBIN
aHam3 (CTIEKTPOCKOIT), JTa3ep, KBAHTOBBIM KOMIBIOTEP.



Jlemoncmpayuu

Mopens onsita Pesepdopaa.

Onpenenenue JJIMHBL BOJIHBI Ja3epa.

HabmroneHue nuHeRYaThIX CIEKTPOB U3JTYUEHUA.

Jlazep.

Yuenuuecxuii oxenepumenm, rabopamopHvie pabomvi

HabntoaeHue nuHeRYaTOro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKA3bIBAOIIUE CIO0XKHOCTh CTPOeHUS Anapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbIThl  Pesepdopma  mo  ompenencHuio  cocraBa
paauoakTBHOTO W3NMyueHws. CoiictBa anbda-, Oera-, TaMMa-HU3TyUCHUA.
BrnusiHue paauoakTHBHOCTH HA KUBbIC OPraHU3MBbI.

OTkpbiTHE TIPOTOHA U HeWTpoHa. HykionHas moxens sanpa ['eiizenOepra—
Heanenko. 3apsaa sapa. MaccoBoe uncio sapa. M30Torbl.

Anbda-pacnan. ONEeKTPOHHBIM W TO3UTPOHHBIN Oerta-pacmaa. [amma-
U3JlydeHue. 3aKOH PaJu0aKTUBHOIO pacmaja.

DHeprus CBA3M HYKIIOHOB B siape. Snepusie cuibl. JledekT maccs aapa.

A nepHbie peakumu. JleneHrue u CUHTES AIEp.

SAnepubiii peaktop. TepmosaepHbiii cuHTe3. I[IpoOiaeMbl U TEPCHIEKTUBBI
ANCPHON SHEPTETUKUA. DKOJTOTHUECKUE ACTIEKThI IEPHON SHEPTETUKHU.

DJieMeHTapHbi€ YacThllbl. OTKPHITHE MO3UTPOHA.

Metoabl HAOMIOAEHUA U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.

dyHmaMeHTaIbHbIC B3aUMOACHCTBYS. EMUHCTBO (hn3nueckoi KapTHHBI MUPA.

TexHudyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE. JO3UMETP, KaMmepa
BunbscoHna, siaepHbiii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii oxenepumenm, aabopamopuvie pabomoi

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (hoTorpadhusm).

Pa3zaen 8. DjiemeHTBI acCTPOHOMUM U ACTPOPUNKHU

OTansl pa3BUTHA acTpoHOMUH. [IpHKIagHOE 1 MEPOBO33PEHYSCKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3pé&3aHoro neba. Co3Besnms, sApKHE 3BE3/bI, TUIAHETHI, WX BHUIUMOE
JBH)KCHHE.

ConHeuHas cucTema.

Connne. ComHeuHasd akTUBHOCTh. Mcrounwk sHeprum ConHIIA W 3BE3.
3BE3MBI, MX OCHOBHBIC XapaKTEPHUCTHUKH. J(marpamMma «CIIEKTPalIbHBIM KJIacC —
CBETHMOCTB». 3BE3MBI TJIABHOM IMOCICAOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB» IS 3BE3M TJIABHOM ITOCICAOBATENBHOCTH. BHYTpeHHEe cTpocHHe



3B&31. COBpPEMEHHBIE MPEICTABJICHUS O MPOUCXOXKACHUM U 3Bojtonnu CoNHIA U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mrneunsiit [lyte — nHama I'anaktuka. [Tonoxxkenne u apuxenue CosiHIIA B
['anakTuke. Tunbl ranaktuk. PaguoranakTuku u KBasapbl. YEpHBIE OBIPHI B AApax
TajlaKTHK.

Bceenennas. Pacimupenne Beenennoii. 3akon Xa00aa. Paz0eranne rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE M3nydeHue.

Macuirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeiiénnbie mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonooenus

HabntoneHuss HEBOOPYKEHHBIM TJ1A30M C HMCMOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKECHUHN ISl ONPENCTCHUS TOJIOXKEHUA HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHbIE CO3Be3/1usA CEBEPHOrO MONYIIAPUS U IPKUEC 3BE3BI.

Hab6ntonenus B teneckon JlyHsl, mianet, Mneudoro [TyTu.

Oo6o0maroniee NOBTOPEeHUE

Ponp ¢usmkn w acTpOHOMHMM B HKOHOMHUYECKOW, TEXHOJOTHUECKOH,
COIMMAJTEHON W ATHUECKOH cepax MeATeIbHOCTH YEIOBEKa, POIh M MECTO (pH3UKH
¥ aCTPOHOMHH B COBPEMEHHOM HAy4YHON KapTHHE MHUPA, POJTh (PU3UUECKON TEOPUH
B (opMupoBaHWM TIPEACTABICHWH O (PHU3UUECKON KapTHHE MHUpa, MECTO
(mzudecKoi KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABJIEHUN O IPUPOIE.

MexnpeamMeTHbie CBSI3H

Nzyuenne kypca ¢usukn 6a3oBoro ypoBHs B 11 kimacce ocymecTBseTcs ¢
YUYETOM COAEPIKATEITBbHBIX MEKMNPEAMETHBIX CBA3CH € KypCaMM MAaTE€MaTHKW,
OMOIOTHH, XUMHH, TeoTPadUu U TEXHOJIOTHH.

Medicnpeomemuvle nonsmus, CBA3aHHBIE C M3YUEHHEM METOAOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAy4HbIA (pakT, rumore3a, (Qu3mMvecKkas BEIWUYHMHA, 3aKOH,
TEOpUsl, HAONIOJICHHE, SKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPECHHUE.

Mamemamuka: pelIeHWE CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(yHKIIMHA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M WX MPOCKLUHWH HA OCH KOOPJWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOAHBIC SJIEMEHTAPHBIX (PYHKIWH, TPU3HAKH TOM00WS TPEYTOJbHHUKOB,
OTIPECIICHAE TITONIAIN TUIOCKUX (PUTYp B 00BhEMA TEIT.

buonocusi: 3NEKTPUUYECKUE SBJICHHWS B JKUBOW MpUPOAE, KoJieOaTebHbIC
JIBW)KEHUA B )KUBOW MPUPOAE, ONTHUYECKUE ABJICHUA B JKUBOU MPUPOIE, NEUCTBUE
paJnaly HA )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALTAYECKASA CTPYKTypa TBEPABIX
TEJA, MEXaHU3Mbl OOpPA30BaHUA KPUCTAULIUYECKOM PEMIETKH, CHEKTPATbHBIN
aHaJn3.



l'eoepachusi:  MarHWTHBIC TIONIOCA 3E€MJIM, 3aJIC)KH  MarHWUTHBIX PV,
(boTochEMKa 3eMHOM IMMOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSCCHHM.

Texnonocus: NWHAW DAEKTpONEPeAad, TEHEPATOP MNEPEMEHHOTO TOKA,
3JEKTPOABUTATEb, WHAYKIHOHHAS IM€4Yb, Paaap, PaauONPUEMHUK, TEJIECBU30D,
anTeHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTTHKA,
COJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O ObPA30BAHUA

OcBoenue yueOHOro mpeamera «Dusmkay Ha ypOBHE CPEAHEro OOIIEro
oOpa3oBanus (6a30BBI YPOBEHB) JOMKHO OOECTICUNTH JOCTHIKEHUE CIICTYFOTHX
JUYHOCTHBIX, METAMTPEAMETHBIX M MIPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE PE3YyJbTAaThl OCBOEHUA YyUeOHOro npeamMera «Ou3nkay AOJKHBI
OTpaKaTb TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chopMUpOBaHHONW BHYTPCHHEH TMO3UIIMECH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJULUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIECTBAa, PACHIMPEHUE >KU3HEHHOTO
OMbITa W OMbITA JAEATEIBHOCTHA B MPOLIECCE peali3allid OCHOBHBIX HAMpaBJICHUH
BOCIUTATENIbHON AECATENIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIAHA 00YUaAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT O Wi€HA POCCUICKOro O0IIECTBA,

MPUHATHE  TPAJULMUOHHBIX  OOIICYETIOBEYECKUX  T'YMAHUCTUUYECKUX H
JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
00l11eCTBA, YU4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHONW OpraHu3aluu;

YMEHHE B3aMMOICUCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIAAMA A HA3HAYCHUEM

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKOM AEATENBHOCTH;

2) NaTpUOTHYECKOT0 BOCIUTAHUS:

chopMHUPOBAHHOCTH POCCHMCKON rPaXKAAHCKOM UACHTUYHOCTH,
MaTpUOTU3MA,;

IICHHOCTHOE OTHOIIEHUWE K T'OCYJApPCTBEHHbIM CHMBOJIAM, JOCTHKEHHUAM
POCCHIICKMX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCHIUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STUUECKOTO TIOBEACHHS,

CIIOCOOHOCTh OLIEHWBATh CHUTYALIMI0 W MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUCHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JEATENBHOCTH YUEHOT O,

OCO3HAHHKE JIMYHOTO BKJIA/J]a B MOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3cTeTN4eCcKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOIO TBOPUECTBA,
puUCyIero pu3ndeckoi HayKe;



S) TpyaoBoro BocnuTaHus:

WHTEPEC K pa3uuHbiM cdepaM MpodheCCHOHANBHONW AEATENHHOCTH, B TOM
YHUCJIC CBA3aHHBIM C (DU3UKOHN M TEXHUKOW, YMEHUE COBEPINATh OCOSHAHHBINA BHIOOP
Oynymer mpodeccrn u peann30BbIBAaTh COOCTBEHHBIC JKU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO W caMO00pa30BaHHUIO B 00J1aCTH
(hM3MKK HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J710rH4ecKoro BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPBI, OCO3HAHHWE TJIOOAIBHOTO
XapakTepa SKOJOrMUECKUX MPOOIIEM;

TUIAHUPOBAHUE U OCYIIECTBJICHUE ICMCTBUN B OKPYIKAIOIIEH CPENE HA OCHOBE
3HAHUA LEJIEH YCTOMYHUBOI0O Pa3BUTHA YEJIOBEUECTBA,

pacIIMPEHUE OMNbITa ACATEIBHOCTA SKOJIOTMYECKONW HAMPABJICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAHUH 110 (PHU3HKE;

7) UEHHOCTU HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UUECKON HAYKH;,

OCO3HAHME LICHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHuss (UBWKKA  OCYIIECTBJIATH  TPOSKTHYID W HCCIEAOBATENbCKYIO
JNEATENbHOCTh UHANBUAYAJIBHO U B TPYINIIE.

METAIIPEIMETHBIE PE3VJIbTATbBI

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3zoBble JJornyeckue aeiicTBus:
CaMOCTOSTCIbHO  (OPMYIHpOBaTh W aKTyaJIM3UPOBATh  MOPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,
OMpENEIATh IEIH JCATCIIPHOCTH, 3aJaBaTh HapaMETPhl W KPUTCPHUH HX
JOCTHIKCHHS,
BBIABJIAITh  3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTpPUBACMBIX
(PH3UYIECKUX SIBICHUAX
pazpabaThiBaTh IUIAH PEIICHUA MPOOJIEMbI ¢ Y4ETOM aHajn3a HMEIOIIUXCS
MaTepHUAJIbHBIX B HEMATEPHUAIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBHI B ICATCIIPHOCTD, OIICHUBATHh COOTBETCTBUE PE3YILTATOB
I1eJIIM, OIICHUBATh PUCKH TOCIICICTBUI IEATCILHOCTH,
KOOPJAMHUPOBAaTh HM  BBHINONHATE padoTy B YCIOBHAX  PEaJIbHOTO,
BHPTYaJIbHOTO H KOMOMHHUPOBAHHOT'O B3aMMOCHCTBHSI,
pa3BUBATh KPEATHBHOC MBIIIJICHHE MPH PEIISHUH KH3HEHHBIX TPOOIEM.
Ba3oBble ucciienoBareabcKue el CTBHSA
BJIaJICTh HAYYHOW TEPMHHOJOTHEH, KIFOUEBBHIMH TOHATHIMH M METOJAMH
(pmzuUecKoi HayKH,



BJIAJICTh HABBIKAMH yUEOHO-MCCIICIOBATEIBCKOW M MTPOSKTHON NEATENHHOCTH
B o0act (pu3WKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY TTOUCKY
METO/IOB PEIIeHUs 3a7ad (PU3NUECKOTO COMEPNKAHUSA, TMPUMEHEHHUIO Pa3JIMIHBIX
METO/IOB TTO3HAHWS,

BJIQJICTh BHWAAMH JICATEIHPHOCTH TI0 TOJYYSHUIO HOBOTO 3HAHUS, €0
WHTEPTIPETAlNKA, TPEOOPa30BAaHUIO W TMPUMEHEHWIO B PA3JIMYHBIX ydeOHBIX
CUTYaIHsX, B TOM YHCJIE TIPH CO3/IaHAN YUEOHBIX MTPOCKTOB B 00J1aCTH (DU3HKH,

BBISIBJIATh TPUUMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJIM3UPOBATh 3aj7ady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHWsA, HAXOAUTh APTYMEHTHI I JOKa3aTeNbCTBA
CBOHMX YTBEP)KJICHHIA, 32/1aBaTh TAPAMETPHl U KPUTECPUH PEIICHUSA,

aHANM3UPOBATh TIOJYUYCHHBIC B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPATUYECKA OTICHUBATh WX JOCTOBEPHOCTD, MPOTHO3UPOBATH U3MECHECHHUE B HOBBIX
YCIIOBHSIX;

CTaBuTh W (opMmyaupoBaTh COOCTBEHHBIC 3a7a4ll B 0Opa30OBATEIBHOM
JEATENBHOCTH, B TOM YHCJIC TIPW U3YyUCHUH (PU3UKH,

JaBaTh OIICHKY HOBBIM CHUTYAITHsAM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

yMETh TEPEHOCUTh 3HAaHWA TO0 (HU3UKEe B TMPAKTHUECKYIO 00JIacTh
KUZHEICATCITHHOCTH,

yMETh MHTETPUPOBATH 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIACTEiH;

BBIJIBUTATh HOBBIC UJICH, IPEUIaraTh OPUTHHAIBHBIC TOAXOBl U PEIICHHUSI,

CTaBUTH MPOOJIEMBI ¥ 33/1a4UH, JOMYCKAIOIINAE aTbTEPHATUBHBIC PEIICHUS.

PabGoTa ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TOJyYCHUS HHQpOpPMAIUK (PU3HUECKOTO COACPKAHUA W3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBIIATh TIOWCK, aHAJW3,
CHUCTEMATH3AIMI0 W HWHTEPIPETAINI0 WHGOPMAIMK Pa3IUYHBIX BHIOB W (popm
MIPE/ICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(POPMAITUH;

WCIIOJI30BAaTh  CPEACTBA  WH(OPMAITMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX
3a7a4 € COOJOJACHHMEM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYPCOCOCPEKEHHS, TIPABOBBIX W  OTUYECKAX HOPM, HOPM
nH(pOpMaITMOHHOM 6€30IaCHOCTH,

co37aBaTh TEKCTHl (DU3MUECKOTO COACPKAHUSA B PA3TUUHBIX (hopMarax C
y4E€TOM Ha3HAUCHUS WH(POPMAITAX U TIEIEBOM ayIUTOPHUH, BHIOMPAs ONTUMAIbHYIO
(hopMy TIpEACTABICHAS W BU3YAJTH3AIHH.

KoMmyHnKaTHBHBIE YHHBEpPCAJIbHbIE YYeOHbIE TeliCTBUS:
OCYIIECTBJIATh OONICHWE Ha Ypokax (U3MKM W BO BHE-yPOUHOM
NESATENBHOCTH,



pacmo3HaBaTh  MPEANOCHIIKA  KOH(DIWUKTHBIX CHTyalliii W CMATYaTh
KOH(PITUKTHI,

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK) TOUKY 3PEHUSA C HCHOJIb30BAHUEM
A3BIKOBBIX CPEICTB,

MMOHUMATh U WCIOJIb30BaTh IMPEUMYILECTBA KOMAHAHON U WHIWBHUAYAJIBHOU
padoTHI;

BHIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH C Y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KAKIOI0 WIEHA KOJUIEKTHBA,

NPUHUAMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OpPTraHU30BBIBATH U
KOOPAWHUPOBATH JCUCTBUS MO €€ NOCTHUKCHUIO. COCTABJIATH IUIAH JICUCTBHM,
pacrpenensaTh pojad ¢ YY4ETOM MHEHHH YYaCTHUKOB, OOCYXKJaTh pe3yJbTaThl
COBMECTHOM padoTHh;

OLICHUBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXKJIOrO YYACTHHKA KOMAHIbLI B
OOIIMIA pe3yJIbTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHWBATh MAEU C MO3ULUMHA HOBU3HBI,
OPUTMHAILHOCTH, MPAKTUYECKOU 3HAYUMOCTH,

OCYLUECTBJIATE TMO3UTHUBHOE CTPATErMUECKOE MOBEAEHUE B Pa3JIMUHBIX
CUTYyalUsAX, TPOSIBIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHHBEpPCAaJbHbIE yUeOHbIE JeliCTBHSI
Camoopranuzanus:

CaMOCTOSITEIIbHO OCYIIECTBIATh MO3HABATENIbHYIO NIEATEIBHOCTh B 00JIACTH
(bM3UKM W AaCTPOHOMHH, BBISBIATH MNPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBCHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BHINOJHCHUS MPAKTUUYECKONW pabOThl C yUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTEHUH;

JIlaBaTh OILICHKY HOBBIM CHUTYallHIM;

pacIIMpsATh paMKHA Y4eOHOT'0O IPeAMETa Ha OCHOBE JIMUHBIX TPEATOUTESHHM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Oparb Ha cebs
OTBETCTBEHHOCThH 32 PEIICHUE,

OIICHUBATh MPHUOOPETEHHDBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO W TPOSIBJICHUIO SPYAWIAA B 0OJIaCTH
(bM3UKH, MOCTOSHHO MOBHIIIATH CBOI 00pa3oBaTENbHBIN M KYJIbTYPHBIH YPOBCHbD.
CaMOKOHTPOJIb, IMOLMOHAJILHBI HHTEJLIEKT:

JlaBaTh OIICHKY HOBBIM CHTYallMsiM, BHOCHTH KOPPEKTHBBHI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIQJICTh ~ HABBIKAMH  TIO3HABATENIFHON  pediekcMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHHM W MBICIUTEIBHBIX TMPOIECCOB, HMX PE3YJIbTAaTOB H
OCHOBAHUM,



HCIIONB30BaTh MPHUEMBI PEICKCHH JUIS OLICHKH CHTYallid, BEIOOpPA BEPHOTO
pelIeHus,

yMETh OICHHBATh PHUCKH H CBOSBPEMECHHO IIPHHHUMATh PEIICHUS II0 HX
CHIDKEHHIO,

MPUHAMATh MOTHBBI M apryMEHTHl JPYTHX NPH aHaJIu3e pPe3yJbTaToB
JEATEIbHOCTH,

MPUHUMATh ce0s1, MOHUMAas CBOW HEAOCTAaTKH U JOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTHl JPYTrHX NPH aHaJIu3e pPe3yJabTaToB
JEATENbHOCTH,

MpH3HABaTh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporiecce moCTHXXEHHS JTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMMBI
mo ¢$u3uKe I YPOBHS CpPEeAHEro o0mero o0pa3oBaHHsS Yy OOyYarOIIHUXCs
COBEPILIECHCTBYETCS AMOIIMOHAILHBIH WHTEIJICKT, Mperoaararmmi
c(hopMHUPOBAHHOCTB:

CaMOCO3HAHUS, BKJIFOUAIOIIIETO CMIOCOOHOCTh MMOHUMATh CBOE SMOLIMOHAIILHOE
COCTOSIHUE, BH/ICTh HAIIPABJICHHS PA3BHUTHSA COOCTBECHHOM SMOIMOHAILHOM cephl,
ObITh YBEPEHHBIM B CEOE;

CaMOpPETYJIUPOBAHMSA, BKIIIOYAIOIIETO0 CAMOKOHTPOJIb, yYMEHHWE NPHUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHUE, CHOCOOHOCTh AJaANTUPOBATHCA K
AMOITMOHAIBHBIM U3MEHECHHSM U IIPOSBJIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMW, BKIIFOUAKOIIECH CTPEMIICHUE K JIOCTHXKEHUIO LETHA U
yCIexy, ONTHMH3M, HWHHUIMATHBHOCTb, YMEHHME ACHCTBOBATh MCXOJs M3 CBOMX
BO3MO>XHOCTEH,

AMIATHUH, BKJIIOYAOMIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIbBHOE COCTOSHUE
JPYyTUX, YYUTBIBATh €ro TMPH OCYIIECTBICHUN OOIIEHUA, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIINX CITIOCOOHOCTh BHICTPAWBaTh OTHOIICHHUSA
C APYTHUMU JIOIbMH, 3a00THTHCSI, POSBIIATh HHTEPEC M pa3pemaTh KOH(IUKTHI.

INPE/IMETHBIE PE3VYJIBTATDHI

K xonmy o6yuenus B 10 kJjacce npeaMeTHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh ¢(hOPMHUPOBAHHOCTD Y OOYJAFOTINXCA YMEHHUIA:

JEMOHCTPUPOBATh HA TPUMEPAX POIb W MECTO (PU3MKU B (POPMUPOBAHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIIbHOCTH JIFOJIEH,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (DU3UUECKUX MOJCTICH:
MaTepualibHas TOYKA, MHEPLUAJIbHAS CUCTEMA OTCUETa, aOCOIFOTHO TBEPAOE TENO,
WACAJIbHBIN a3, MOAECIHU CTPOCHUSA Ta30B, KUAKOCTEN W TBEPABIX TEJI, TOUCYHBIN
ANEKTPUUECKUH 3apsijl MPU PEIICHUH (PU3NIECKHAX 33134,



pacmno3HaBath (pU3NUECKHUe SBJICHUS (TPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYISAPHO-KUHETHUECCKOW TEOPHUM CTPOCHHUS BEIIECTBA H
SJCKTPOJUHAMMUKHN.  PABHOMEPHOE MW PAaBHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBWKEHWE, CBOOOJHOE TaJCHUE TeJ, ABHXKEHHME MO OKPY)KHOCTH, HWHEPIIHS,
B3auMojielicTBue Tei, audgdysusa, OPOYHOBCKOE JBMKCHHUE, CTPOSHUE KHUIAKOCTEH
¥ TBEPABIX TEI, UI3MEHEHNUE 00bEMA TEJT TTPU HATPEBAHWH (OXJIAXKICHUH ), TETUTOBOE
PABHOBECHE, WCMAPCHUE, KOHACHCALMSA, IUIABJICHUE, KPUCTAJUIM3AIMS, KUIICHUEC,
BJIQYKHOCTh BO3JyXa, MOBBIIICHUE AABJICHUS ra3a Py €ro Harpe€BaHUM B 3aKPHITOM
COCyAE, CBfA3b MEXKAY MapaMeTpamMy COCTOSHMA Ta3a B HM30Ipoueccax,
3JICKTPU3ALMA TEN, B3AUMOICHCTBUE 3apA0B;

OMMCHIBATh MEXAHUUECKOE JBM)KCHHUE, HCIOIB3Yys (DH3NUSCKUE BEIIMYWHEI:
KOOpJAWHATA, IMyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tena, Cuia,
AMITYJIbC TE€J1a, KUHETUYECKAsT AHEPTHs, MOTCHIMAIbHAS SHEPTHSA, MEXaHWUYECKas
paboTa, MexXaHW4YecKas MOIIHOCTh, IIPH ONHCAHWM TIPABUJIBHO TPAKTOBATh
(bM3UYECKUIT CMBICT MCHOJb3YEMBIX BEIHYHH, WX OOO3HAYCHHS W CAWHUIIHI,
HaxXOAHUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECCKYIO BEIMUHMHY C APYTHMHU
BEIMUMHAMM,

OMHUCHIBATh M3YUCHHbBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC ABJICHUA,
UCIIONb3yd (PH3MUecKue BEIMYMHBL, JABIICHHE Ta3a, TEMIIepaTypa, CpeaHss
KWHETUUYECKAsA SHEPIrUsi XaOTHUYECKOTO JBHMXKEHHUS MOJICKYJ, CPEAHCKBAApATHUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHsS »HEprus, padoTa rasa,
KO3(p(UIIHEHT TOJae3HOr0 MACHCTBHSA TEIUIOBOTO JABUTATENSA, IIPH ONHMCAHWUU
MPaBHJIBHO TPaKTOBaTh (DH3WUCCKHI CMBICI HCIOJIB3YEMBIX BEIIMUHMH, HX
0003HAUCHUSI W CIWHMIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIIHAE JAHHYIO
(PM3UYECKYIO BETUUUHY C IPYTUMH BEJIHUMHAM;

OMHUCHIBATh M3YUCHHBIC IEKTPUUYECCKUE CBOMCTBA BEMIECTBA U AJICKTPUIECKHAE
ABJICHUASA (TIPOIIECCHI), MCMONB3YS (PU3NUECKAE BEIUUMHBI. AJICKTPHUCCKUIN 3apsi,
3JIEKTPUUECKOE TOJIe, HANPSKEHHOCTD MOJIS, MOTEHINAJ, PAa3HOCTh NOTEHIIMAJIOB,
IIPH  OINWCAHWH TMPABHJIBHO TPAKTOBATh (DU3HUYCCKHI CMBICT HCIIOIb3YEMBIX
BEJIMUMH, WX OOO3HAYCHHMS W EIUHWIIBI, YKa3bIBaTh (DOPMYJIIBI, CBS3BIBAFOIINC
JTaHHYIO (PU3HUECKYIO BEIMUMHY C IPYTHMH BEITUINHAMH,

aHAJTU3MPOBATh (PU3MUCCKHE MPOIECCHl U SBJICHHUS, HUCIOIb3Yyd (PH3HUECCKHC
3aKOHbI W MPUHIANGL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM HSHEPruM, 3aKOH COXPAHCHUWSA HMMITYJIbCa,
NPUHIKMN CYNEPIO3UIMA CWJI, TPHHIAN PABHOMPABUA HWHEPIHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIAPHO-KUHETHUECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEAHECH KMHETHUYECCKOM SHEPTUHU TEILJIOBOTO JIBHIKEHUS MOJICKYJ C
a0CONIOTHOM TEeMITepaTypO, MEPBBIM 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHUA
3JEKTPUYECKOTO 3apAaa, 3akoH KylloHa, mpu 3>TOM pasnuyarh CIIOBECHYIO



(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BHIPAKEHUE W YCIIOBUA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH,

OOBSICHATh OCHOBHBIC TPUHIMUIBI JCWCTBUSA MAalWH, MOPUOOPOB H
TEXHUUYECKUX YCTPOUCTB; pa3inuaTh YCJIOBHUSA UX O€30MACHOI0 UCIOIb30BAHUA B
MMOBCETHEBHOM KU3HH,

BBITIOJTHATD OKCIICPUMEHTHI TI0 HWCCJICNOBAHUIO (PU3UUECKUX SBIICHWA U
MPOLIECCOB € HCMOJIB30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHUH, MpPU 3TOM
dbopmyupoBath mpobOiieMy/3amadyy HW - THUIOTE3y y4eOHOTO OKCIICPUMEHTA,
coOHUpaTh YCTAHOBKY W3 MPEMJIONKEHHOTO OOOpYAOBAaHMS, MPOBOAUTH OMNBIT W
(hopMyIIHpPOBaTH BHIBOIHL,

OCYIIECTBJIATh MPSAMbBIC M KOCBEHHBIC M3MEPCHUS (PH3NUECKUAX BEIIMUWH, TIPH
3TOM BbIOMpPaTh ONTUMAJBHBIA CMOCOO M3MEPEHUS W HCIOIb30BaTh W3BECTHHIC
METO/bI OLEHKH MOTPELIHOCTEN U3MEPEHNU,

HCCIIENOBATh  3aBHCHMOCTH  MEXIYy  (U3WUECKUMH  BEIUYMHAMHU  C
UCIOIb30BAHUEM TMPSAMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(mkcupoBaTh PE3yIbTATHl TMONYYSHHOW 3aBHCHUMOCTH (DU3WUECKUX BEIUYMH B
BHJIC TAONAIT ¥ TPAHUKOB, ACTIATh BHIBOABI MO PE3yIbTaTaM HUCCIICTOBAHNS,

coOMmoIaTh MpaBuiia 0€30MacHOr0 TPyJa MPH MPOBEACHUH HCCICIOBAHUN B
paMKax ydyeOHOro »SKCIEPUMEHTa, YUe€OHO-HUCCIEIOBATENLCKON W TMPOEKTHOM
JEATEILHOCTA C WCIOJIb30BAHUEM HM3MEPUTENIbHBIX YCTPOUCTB U JIaDOPATOPHOTO
000pya0BaHMS,

pemars pacuéTHBIC 3aJauMl C SBHO 3aJaHHONW (DU3HYECKOW MOJIEIIBIO,
UCITOJNTBb3YS (PU3MUECKUE 3aKOHBI M TIPWHIIMITGI, HA OCHOBE aHAIN3a YCIOBHS 3a4a4n
BBHIOMPATh (PM3UIECKYIO MOECIb, BBIACIATh (PU3MUECKUE BEIMUWHBI M (HOPMYIIHI,
HEOOXOMMBbIE ISl €€ PEIICHUS, MPOBOJAUTH PACUEThl W OLICHUBATh PEATbHOCTH
MOJTyYCHHOTO 3HAUCHHS (PU3HUCCKONU BETUUNHBI,

penaTh KAYECTBEHHBIE 33/1aUM; BbICTPAUBATh JJOTMYECKH HEMPOTHUBOPECUHBYIO
LEMOYKY PACCYKICHHN ¢ ONOpOHW HA WM3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(bM3UYECKUC SABIICHHUS,

UCIOIb30BaTh IpyU  pEIIeHWM  y4eOHbIX  33/a4  COBPEMCHHbBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH /T TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITHH
¥ TIPEICTABIICHAS YUE€OHOW W HAyUHO-TIOMYJIAPHOW WH(GOPMAIHH, TTOTYYSHHON U3
Pa3TMIHBIX UICTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH TOTyIaeMy0 HH(OpMAITHIO,

MPUBOJUTH IPUMEPHI BKJIa/Ia POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, OOBACHEHHE IMPOILIECCOB OKPYXKAIOIIEr0 MHPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCITOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCETHEBHON KM3HHU
U1l obecrnieueHus: 0€30MaCHOCTH MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOWUCTBAMHU, IJIsI COXPAHEHUS 3/I0POBbSI U COOIOJIEHUA HOPM 3KOJOTHUECKOTO
MOBEACHUSA B OKPYKAIOIIEH CPEE,

paboTaTh B TrpyNNe€ C BHIOJHEHUEM PA3JIMUHbIX COIMAJbHBIX POJIEH,
MJIAHUPOBATh PpaboOTy TPYIIbl, PalMOHAIBHO PpacnpeacnaTh OO0A3aHHOCTU H
IJTAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aACKBATHO OLCHHUBATH
BKJIaJ] KQ)KJIOr0 U3 YYACTHUKOB T'PYIIIbI B PEIICHUE PACCMATPUBAEMOM MPOOJIEMBI.

K konny oOyuenus B 11 kjacce npeaMeTHbie pe3yiabTarhl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(hOPMUPOBAHHOCTH Yy O0YUAFOTITUXCS YMCHHIMA

JEMOHCTPUPOBATh HA TPUMEPAX POIb W MECTO (PU3MKU B (POPMUPOBAHUH
COBPEMEHHOW HAYy4YHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUHM, B NPAKTUUYECKOM AEATENIbBHOCTH JIIOJAEH, LETOCTHOCTh U E€IUHCTBO
(pm3UUEeCKOM KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (DU3MUECKUX MOJICICH:
TOUYEUHBIN JJNEKTPUUECKUH 3apsal, Jy4 CBETA, TOYEUYHBIM UCTOUYHUK CBETA, AIEpHA
MOJIEITb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO s/pa MPH PEIIeHUH (PU3AUECKUX
3a1ad4;

pacmno3HaBaTh (pU3MUECKHe ABJICHUA (TIPOIECChl) U OOBACHATH WX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKH: SIICKTPUUECKAS MPOBOJIUMOCTH,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBUA TOKA, B3aUMOICHCTBHE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLHWS, JCUCTBHE MArHUTHOrO TOJA HA
MPOBOAHUK C TOKOM MW JBHXKYLIMHUCS 3apsj, SJEKTPOMArHUTHbIE KOJICOaHUS W
BOJIHBI, MPSIMOJMHEHMHOE PACMPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIIEHHUE,
uaTepdepeHimsa, audpakmms W TOAAPU3aNMAs  CBETa, JAWCIECPCUSA  CBETa,
dhorosnexrpuueckuii adext (pororddekr), cBeToBOEC NaBICHNUE, BOSHUKHOBEHUE
JIMHENYaToOro CIIEKTpA aroMa BOAOPOAA, €CTECTBEHHAsd W HMCKYCCTBEHHAs
PaIMOAKTUBHOCTD;

OTMCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUCCKUE, MArHUTHEIE,
ONTHYECKHE,  DJICKTPUYECKYI0  TPOBOAMMOCTh  PA3IMUHBIX  Cpel) |
ANIEKTPOMArHUTHBIE SABJICHUA (TIPOIECCHI), HCTOJB3Ys (PU3NUECKHUE BEITMUWHBI:
BIEKTPUYECKUIN 3apsiji, CWJIA TOKA, SJICKTPUUYECKOE HAIMPSLKEHUE, JJICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTCHIMAJIOB, 3JICKTPOJABHXKYIIAsA CHUjia, padoTa TOKa,
WHIYKIMS MarHUTHOTrO MojisA, cwia Amnepa, cuna JlopeHla, WHIYKTUBHOCTH
KaTyIIKHW, SHEPTrUs SJICKTPUUECKOrO W MArHUTHOrO TOJIEH, NMEPUOI M 4YacToTa
Kojie0aHuii B KoJe0aTEIbHOM KOHTYpe, 3apsii W Cujla TOKa B TMPOIECCE
TapMOHWYECKUX AJICKTPOMArHUTHBIX KoJjieOaHui, (DOKyCHOE pacCTOsSHUE U
ONTHYECKAs CWjIa JIMH3BI, TIPU ONWCAHWM TPABWIBHO TPAKTOBATh (U3MUECKHit
CMBICII HUCIOJIb3YEMbIX BEJIMUMH, WX OOO3HAUCHUS W €AUHUIbI, YKa3bIBaTh
(opMysIBI, CBA3BIBAIONINE JAHHYIO (PU3WUECKYI0 BEIUYMHY C JPYTHEMH
BEJIMUMHAMMU,



OTACHIBATh WM3YyUYEHHBIC KBAHTOBHIC SBJCHUS U TMPOIECCHI, HCTOIb3Ys
(m3uUecKkrue BENWUYMHBI. CKOPOCTh SJCKTPOMATHWTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs W UMIMYJIbC (HOTOHA, MEpro MoTypactiana, YHEPTHS CBAZH
aTOMHBIX SI7IEp, TPHA ONMWUCAHWW TPABWIHLHO TPAKTOBATh (PU3UUCCKHUM CMBICT
UCIIOJIb3YEMBIX BENIMYWH, WX OOO03HAUEHWA W CIWHHUIIBI, YKa3biBaTh (HOPMYIIHI,
CBA3BIBAIOIINE JAaHHYIO (DU3MUECKYI0 BEJIWYWHY C JAPYTAMH BEIUYHMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NMUECKONW BETUINHBI,

aHANM3UPOBATh (PM3UUECKHUE TIPOIIECCHI U SABJICHUSA, UCTIONB3YS (DU3HUECKHE
3aKOHBI W TIPUHITUTIEL. 3ak0H OMa, 3aKOHBI MOCIEAOBATEILHOTO U TMAPAJUICILHOTO
COCTMHECHUS TPOBOJHUKOB, 3akoH Jkoymns—JIeHma, 3aKkoH SJIEKTPOMArHATHOW
WHIYKITUH, 3aKOH MPSIMOJIMHEHHOTO PACMpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXCHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHWe ODiHmTEHHA Aia doTodddekTa,
3aKOH COXPAHECHHS HHEPTHH, 3aKOH COXPAHCHHWS HWMITYJIbCA, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsAa, 3aKOH COXPAHEHWs MAcCOBOIr0 4ucia, nmocryiatel bopa,
3aKOH PaJIMOAKTHBHOTO PaCcMaaa, MPH 3TOM Pa3inyaTh CIOBECHYIO (POPMYyTHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE M YCIOBUA (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

OTIPEENATH HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHATHOTO TIOJIS TTPOBOTHAKA
C TOKOM, CHJjIbl Amriepa u cwtbl Jlopenta;

CTPOUTh W OMMUCHIBATh H300PAKECHUE, CO3JABAEMOE IUJIOCKHUM 3E€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJTHATD OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UUECKUX SBIICHWA U
MPOIIECCOB C WCIIOIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH. TMPH HTOM
dbopmyupoBath mpobiieMy/3amady HW  THUIOTE3Y y4eOHOTO HKCIIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 MPEMIOKEHHOTO OOOPYAOBAHWA, MPOBOAWUTH OMBIT H
(hopMyITHpPOBATH BHIBOIHL,

OCYIIIECTBJISATh MPSAMBIC M KOCBEHHBIC M3MEPCHUS (PHM3NUECKUAX BEIIMUWH, TIPH
ATOM BBHIOMpPATh ONTHMAJIBHBINA CHOCOO0 W3MEPEHHS W HWCIMOJb30BaTh H3BECTHHIC
METO/bI OLEHKH ITOTrPELTHOCTEN U3MEPEHNU;

WCCJIENOBATh 3aBUCHMOCTH (DU3MUECKUX BEJIMYWH C HMCIOJIb30BAHHEM
NPAMBIX HM3MEPEHWH: TPH HSTOM KOHCTPYHMPOBATh YCTAHOBKY, (PHKCHPOBATH
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYHWH B BHUAC TAOIUI] W
rpaduKoB, AeaTh BHIBOABI MO PE3YyIbTaTaM UCCIICIOBAHMS,

co0moIaTh MpaBuiia 0€30MacHOr0 TPyJa MPH MPOBEACHUH HCCICIOBAHUN B
paMKax ydyeOHOro SKCIEPUMEHTA, YUe€OHO-HUCCIEIOBATELCKON W MPOEKTHOM
JEATEIILHOCTA C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB M JIaDOPAaTOPHOTO
000pyI0BaHMS,

pemarh pacuéTHhIC 3a7aud ¢ SBHO 3aJaHHOW (DU3WUECKOW MOJEIBIO,
UCIOJNTBb3Ys (PU3UUECKUE 3aKOHBI M TIPWHIIMITGI, HA OCHOBE aHAIN3a YCIOBHS 3a1a4n



BBHIOMPATh (DU3MUECKYIO MOJIENb, BBIACTATH (PU3NUECKUE BEITUUMHBI U (POPMYIIBI,
HEOOXOMMbIE ISl €€ PEIICHUS, MPOBOJAUTh PAcy€Thl U OLICHUBATh PEAJTBLHOCTH
MOJTyYCHHOTO 3HAUCHHS (PU3HMUCCKOU BETUUNHBI,

pemarbh KA4YECTBEHHBIC 331a4M. BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXACHUN C OMOpPOMl HAa W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bM3UYECKUC ABJICHUS,

WCMOJIb30BaTh Mpu  pEIIeHUWH  y4yeOHbIX  334au COBPEMEHHBIEC
uH()OPMAITMOHHBIC TEXHOJIOTHH /T TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITHH
W TIPECTABIICHAA YUESOHOW W HAyUHO-TIOMYJIAPHOW WH(GOPMAIHH, TTOTYYEHHON U3
Pa3TMIHBIX UCTOYHWKOB, KPUTHUECKH aHAJTM3UPOBATH MOTydaeMyto HH(OpMaIiuio;

OOBSCHATh MPUHUUMNBI JEHCTBUS MAIllMH, MNPUOOPOB H TEXHUUYECKHUX
YCTPOMCTB, pa3inuaTh yCJIOBUS WX O€30MACHOI0 UCMOIL30BAHUS B TOBCEIHEBHOM
YKU3HU,

MIPUBOJUTH IPUMEPHI BKJIa/Ia POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pPa3BUTHUE HAyKH, B OOBACHEHUE MPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCITOJIb30BATh TEOPETHUUECKUE 3HAHUSA MO (PU3UKE B TMOBCETHEBHON JKW3HHU
Uil obecrnieueHus: 0€30MacHOCTH MPU OOpAIllEHUH ¢ TPUOOpaMHU U TEXHUUECKUMU
yCTPOMCTBAMHU, AJIsI COXPAHECHUS 370POBbS U COONIOJICHUS HOPM 3KOJOTHUECKOTO
MOBEACHUSA B OKPYKAIOIIEH CPEE,

paboTaTh B TrpyNN€ C BHIOJHEHUEM PA3JIMUHBIX COILMAIbHBIX POJEH,
MJIAHUPOBATh PpabOTy TPYIIbl, PAlUUMOHAIBHO PACOPEACNsATh OO0S3aHHOCTH U
IJTAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aACKBAaTHO OLICHHUBATH
BKJIaJ KQ)KJIOr0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE PACCMATPUBAEMON MPOOJIEMBI.



TEMATUYECKOE NMNJ1IAHNPOBAHIWE
10 K/1ACC

HanmeHoBaHMe pa3fesioB N TeM
Ne n/n
nporpaMmmbil

Konnyectso 4acos

Bcero

Pasgen 1. PNSNKA N METOAbl HAYYHOTIO NMO3HAHWNA

11 Pun3rKa 1 MeToAbl HAy4YHOro No3HaHus

WToro no pasgeny

Paspgen 2. MEXAHUMKA

2.1 KnHemaTuka
2.2 JnHamuka
2.3 3aKOHbI COXpaHeHNs B MeXaHUKe

WToro no pasgeny

Pasgen 3. MONNEKYNAPHAA ®N3NKA N TEPMOANHAMUMKA

OCHOBbI MOMEKYNSIPHO-KUHETUYECKO

31
Teopuu
3.2 OcHoBbI TepMOANHAMUKN
33 ArperaTHble COCTOSAHUA BeLLECTBA.

®Pa3oBble Nepexobl

2

18

9

10

KOHTpO/NbHbIE

paboThbl

[MpaKTuyeckune

paboThbl

ONeKTPOHHbIE

(undpoBble)
o6pa3oBaTe/ibHble

pecypchl

Bubnunoteka LLOK
httDs://m.edsoo.ru/7f41bf72

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

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72


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

MToro no pasgeny

Pasgen 4. 9NEKTPOAMHAMMUKA
4.1 OneKTpocTaTnka

IMOCTOAHHbIV 3N1eKTPUYECKNI TOK. TOKN B
pa3NNYHbIX cpeaax

4.2

WToro no pasgeny
Pe3epBHOe Bpems

OBLLEE KONMMYECTBO YHACOB T10 INMPOIrPAMME

24

10

12

22

68

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41bf72


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

11 KJTACC

HanmeHoBaHWe pa3fgenoB N Tem
Ne n/n
nporpamMm bl

Pasgen 1. 3JIEKTPOAMHAMUKA

MarHuTHoe none. SNeKTpoMarHMTHas
MHAYKLUMSA

11

WToro no pasgeny

Pasgen 2. KONTEBAHWA W BOJIHbI

21 MexaHun4yeckue un INEKTPOMArHNTHbIE

KosiebaHus
29 MexaHNYecKue 1 3NeKTpoMarHUTHbIe
' BOJIHbI
2.3 OnTtuka

WToro no pasgeny

KonwnyectBo 4acoB

Bcero

1n

1n

10

24

KOHTpONbHLIE
paboThl

Pasgen 3. OCHOBblI CINELUVNANBHOW TEOPUUN OTHOCUTENIbBHOCTMN

OcCHOBbI CreynasibHoN Teopun
OTHOCUTENIbHOCTH

3.1

WToro no pasgeny

Paspen 4. KBAHTOBAA ®UN3NKA
41 3/1eMeHTbl KBAHTOBOW OMNTUKU

4.2 CTpoeHune atoma

4

MpakTuyeckue
pab6oThbl

ONeKTPOHHbIE

(unpoBble)
obpasoBaTesibHbIE

pecypchbl

Bubnnoteka LJOK
httos://m.edsoo.ru/7f41c97c

Bubnnoteka LJOK
httos://m.edsoo.ru/7f41c97c

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41c97c

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41c97c

BubnnoTteka LJOK
httos://m.edsoo.ru/7f41c97c

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41c97c

Bubnnoteka LLOK


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

4.3 ATOMHOE a4p0

WToro no pasgeny

15

Paspen 5. 3/IEMEHTbBI ACTPOHOMUWUM N ACTPODPUN3NKMN

51 ONeMeHTbl aCTPOHOMUM N aCTPOIU3NKIN

WToro no pasgeny

Pasgen 6. OBOBLL A LW EE MOBTOPEHUE

6.1 O6o6uatoLiee NOBTOPeHME

WToro no pasgeny
Pe3epBHoe Bpems

OBLLEE KONMMYECTBO YHACOB T10 INMPOIrPAMME

7

68

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

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnnoteka LJOK
httos://m.edsoo.ru/7f41c97c

Bubnnoteka LJOK
httos://m.edsoo.ru/7f41c97c


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




NOYPOYHOE MJIAHNPOBAHNE
10 KJTACC

Ne
n/n

Tema ypoka

du3rKa — HayKa 0 Npupoge.
Hay4Hble MeToAbl NO3HAHNSA
OKpy>KaroLero mupa

Ponb 1 mecTo 3nku B
(hopMMpPOBaHNN COBPEMEHHOIA
Hay4YHOM KapTuHbI MUpa, B
NPaKTUYEeCKON LeATeNbHOCTM Ntogen

MexaHnyecKoe aBUXeHNMe.
OTHOCUTENBHOCTb MEXaHNYECKOT0
LBWKeHUA. NepemeLLieHne, CKOpPOCTb,
YCKOpeHue

PaBHOMepHOe NpPAMOSINHENHOe
OBUXKEHNe

PaBHOYCKOpeHHOe MpsiMO/INHEHOoe
OBUXKEHMe

CBo0604HOe NajeHne. YCKopeHue
CcBOOOAHOI0 NageHnNs
Kpu1BONnHenHoe LBUXEHNE.
[BWXeHne maTepuasibHON TOUKK Mo
OKPY>XHOCTU

MpuHUKUN oTHOCUTeNbHOCTU [ annnes.

Konn4yecTtBo yacoB

Bcero

KOHTpO/NbHbIE

paboThbl

[MpaKTuyeckue

paboThbl

OaTa
n3yyeHusa

ONeKTPOHHbIE

undpoBble
o6pasoBaTe/ibHble

pecypchl

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c32e2

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c33e6

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c3508

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0c3620

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0c372e

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c39cc

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc3ada

Bubnnoteka LLOK


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

10

1

12

13

14

15

16

17

VHepumnanbHble cUCTEMbI OTCYETA.
MepBblit 3aKOH HbOTOHA

Macca Tena. Cuna. MNMpuHumMn
cynepnosnuum cuni. BTopoii 3aKoH
HbloTOHa AN MaTeprasibHOM TOUKM

TpeTwnii 3aKoH HblOTOHa A4n1s
MaTepuaibHbIX TOUeK

3aKOoH BCEMUPHOIo TAroTeHmd. Cuna
TsKecTn. MNepBasd KocMuyeckas
CKOPOCTb

Cwuna ynpyrocTtu. 3akoH 'yka. Bec
Tena

Cwuna TpeHus. KoaphuumneHT TpeHns.
Cwvna conpoTUBIEHUSA MPU ABUXEHUN
Tena B XWULKOCTU UK rase

MocTynartenbHoe 1 BpallaTesibHoe
ABWXeHWe abCcoNoTHO TBEPAOro Tena.
MoMmeHT cunbl. MNnedvo cunbl. Ycnosusa
paBHOBecUs TBEPAOro Tesa

Vimnynbc maTepmanbHON TOUKN,
CUCTEMbI MaTepuasibHbIX TOYEK.
Mmnynbc cuibl. 3aKOH COXpaHeHUs
nMmnynbca. PeakTUBHOE [BWXXeHUe
PaboTa 1 MOLLHOCTb CW/bI.
KnHeTnueckasi 3Heprus marepuasnbHOnR'
TOYKK. Teopema 06 U3MEHEHUN

gy

KMHETUYECKOWN 3HEPTUN

MoTeHUnasibHasA aHeprus.

https://m.edsoo.ru/ff0c3be8

Bubnuoteka LIOK
https://m.edsoo.ru/ffOc3be8

Bubnuoteka LIOK
https://m.edsoo.ru/ffOc3be8

Bubnnoteka LLOK
https://m.edsoo.ru/ffoc3d00

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c3e18

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc3f76

BuébnnoTteka LLOK
https://m.edsoo.ru/ffOc41a6

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0c43d6

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c4502

Bubnnoteka LLOK


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

18

19

20

21

22

23

24

MoTeHUMasibHasA 3Heprusa ynpyro
AeopMMpPoBaHHOW NPYXMHbI.
MoTeHUManbHasA aHeprusa Tena B6113n
NOBEPXHOCTN 3emMNu

MoTeHUMabHble U HENOTEHLMa/IbHbIE
cunbl. CBA3b paboTbl
HenoTeHUMabHbIX CU C U3MEHEHNEM
MeXaHU4YeCKOW 3Heprum CUCTEMbI Tefl.
3aKOH COXpaHeHNs MexaHN4ecKol
3Heprum

NabopaTtopHasn paboTa
«ccnegosaHune cBA3W PaboTbl CUMbI €
N3MEHEHNEM MeXaHUYeCKOW aHeprmm
Tena Ha npumepe pacTsHKeHUs
PE3NHOBOI0 XryTa»

KoHTponbHas paboTta rno teme
«KunHemaTtumka. JuHammka. 3aKoHbI
COXpaHeHUs B MexaHNKe»

OCHOBHbIEe MOJIOKEHUS MOMIEKYNSIPHO-
KNUHEeTUYeCKON Teopumn. BpoyHoBCKoe
ABWXeHne. Onddysna

XapakTtep ABUXEHNA n
B3aUMOJENCTBNA YacTuL, BeLlecTBa.
Mogenu cTpoeHWs rasoB, XUAKOCTeN
W TBEPAbIX Ten

Macca monekyn. Konvu4yecTtso
BelllecTBa. [locTosaHHasa ABoragpo

TennoBoe paBHOBecue. Temnepartypa
1 eé nsmepeHune. LLlkana temnepatyp

https://m.edsoo.ru/ffOc461a

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc478c

Bubnuoteka LIOK
https://m.edsoo.ru/ffOc4b74

BuébnnoTteka LLOK
https://m.edsoo.ru/ffOc4dc2


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

25

26

27

28

29

30

31

32

33

34

Lenbcua

MpeanbHbiii ra3 B MKT. OcHOBHoOe
ypasHeHne MKT

AB6CONTHaA TeMnepaTypa Kak mepa
CpeaHen KMHETUYECKOW SHeprum
OBVDKEHUSI MOJIEKY/. Y paBHeHMe
MeHgeneesa-KnaneripoHa

3akoH [anbToHa. [Ma3oBble 3aKOHbI
NabopaTtopHasn paboTa
«/ccnepgoBaHme 3aBUCMMOCTU MeXAay
napameTpaMu CoOCTOAHUSA
paspe>KeHHoro rasa»

M3onpouecchl B ngeasibHOM rase u nx
rpaguyeckoe npescTaB/ieHne
BHYTpeHHARA aHepruna
TEPMOANHAMUNYECKOWN CUCTEMBI U
crnoco6bbl eé nameHeHus. Konn4ectso
TennoTbl U pabota. BHYTPeHHSS
3HEeprus o4HOaTOMHOIo naeasbHOro
rasa

Buabl Tennonepesayn

YnenbHas TenioéEMKOCTb BELLECTBaA.
Konnyectso Tena10Tbl npu
Tennonepegade. AgnabaTtHbI npowecc
MepBblii 32aKOH TEPMOAUHAMUKIN U ero
NpPUMeHeHNe K n3onpoLieccam

HeobpaTumocTb NpoLeccoB B

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc4fde

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c511e

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0c570e

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0c5952

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0c5¢c36

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0c5c36

Bubnuoteka LIOK
https://m.edsoo.ru/ffOc5efc

Bubnnoteka LLOK


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

35

36

37

38

39

40

41

42

43

44

45

npupoae. BTopoii 3aKoH
TEPMOANHAMUKM

MpuHumn genctensa n KMJ tennosoii
MaLUMHbI

Uukn KapHo v ero KIMA

3Konormnyeckme npobremMsbl
TENN03HEePreTUKM

O6o6LwaroLnii ypok «MonekynspHas
(hm3mka. OCHOBbI TEPMOANHAMUNKN
KoHTponbHas paboTta rno Teme
«MonekynspHas (usnka. OCHOBbI
TePMOLMHAMUKN»
MapoobpasoBaHuMe N KOHAEHCALMS.
VcnapeHue 1 KnneHve
ABCONOTHAA N OTHOCUTE/IbHAA
BIXKHOCTb BO3fyxa. HacbILeHHbI
nap

TBéppoe Tesno. Kpuctannmyeckuve v
amMopHble Tena. AHU30TPONKUSA
CBOICTB Kpuctannios. XXngkue

KpucTanbl. CoOBpPeMeHHbIe MaTepuasbl

lNnaBneHve v KPUCTaIIN3ALMNA.
YpenbHas TennoTa nsjas/eHns.
Cy6nnmauns

YpaBHeHWe Tena0Boro 6anaHca

AnekTpusaums Ten. dNeKTPUYECKUiA
3apag. [sa Buaa aneKTpuyecKnx

https://m.edsoo.ru/ff0c6230

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c600a

Buennoteka LLOK
httos://m.edsoo.ru/ff0c6938

BuébnnoTteka LLOK
https://m.edsoo.ru/ffOc6a50

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOc63b6

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c64d8

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc65f0

BuébnnoTteka LLOK
https://m.edsoo.ru/ff0c6708

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6820

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOcébcc


https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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50

51

52

53

54

3apsa0B
MPOBOAHWNKW, AN3INEKTPUKN 1
NosyNpPoOBOAHMKN. 3aKOH COXpaHeHUs
3NEeKTPUYECKOro 3apsja
B3anmogelicTBue 3apsifoB. 3aKoH
KynoHa. TOoYeYHbI 3/1eKTPUYECKUIA
3apag

Hanps»XéHHOCTb 3/1IeKTPNYECKOro
nons. MpuHUMN cynepno3nymm
ANeKTPUYECKNX nonen. JinHum
HanpsHKEHHOCTN

PaboTa cun 3N1eKTPOCTaTnyecKoro
nonsd. NoteHunan. PasHoCTb
noTeHUWanos

MpPOBOAHMKMN U AN3NEKTPUKN B
3NeKTPOCTaTUYECKOM MOSe.
[AnaneKTpunyeckasi NPOHNLLAEMOCTb

OneKTPoéMKoCTb. KoHaeHcaTop

ONEeKTPOEMKOCTb MJI0CKOro
KOH/eHcaTopa. DHEPrust 3apsiKEHHOro
KOH/eHcaTopa

JlabopaTtopHas paboTa '‘13mepeHne
3/1IEKTPOEMKOCTU KOHAeHcaTopa'
MprHUMN AeACTBUA 1 NPUMEHEHWE
KOH/IEHCATOPOB, KONNPOBasIbHOr0O
annapara, CTPYWHOro npuHTepa.
OneKTpocTaTtuyecKas 3awuTa.

Bubnnoteka LLOK
httDs://m.edsoo.ru/ffOcébcc

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc6ce4d

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6df2

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c6f00

BuéennoTteka LLOK
https://m.edsoo.ru/ff0c7018

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c7126

Bubnuoteka LIOK
https://m.edsoo.ru/ff0c72c0


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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59

60

61

3a3em/ieHe 3N1eKTPonprGopoB

ANeKTPUYECKNIA TOK, YCII0BUS €ro
CcyLLecTBOBaHUA. MOCTOSAHHBIN TOK.
Cwuna Toka. Hanps»xeHue.
ConpoTtusneHve. 3akoH Oma ang
y4yacTka Lenmu

MocnepoBatesibHOE, NapasinesibHOE,
CMeLLIaHHOe CoefuHEeHNe
NpPoBOAHMKOB. JlabopaTopHasi paboTa
«13yyeHne CMeLlaHHOro CoeanHeHns
pe3ncTopoB»

PaboTa 1 MOLHOCTb 3/1eKTPUYECKOIO
Toka. 3akoH [xoyna-JleHua

3akoH Oma 719 NOSIHOM (3aMKHYTOIA)
aneKTpuyeckoi uenu. KopoTkoe
3aMbiKaHue. JlabopaTopHas paboTta
«3mepeHne 3C MCTOUHMKA TOKa U
ero BHyTPEHHero conpoTUB/IEHNSA»

ONeKTPOHHadA NMPoBOAUMOCTb TBEPAbLIX
MeTas1/10B. 3aBUCUMOCTb
COMPOTMB/IEHNSA MeTa/INIoB OT
TemnepaTypbl. CBepXnpoBOANMOCTb

DNeKTPUYECKINiT TOK B BaKyyMe.
CBOIACTBA 3/1EKTPOHHbIX MY4YKOB

MonynpoBOAHUKM, UX COGCTBEHHAA U
npuMecHas NpoBoAnuMocTb. CBOICTBa
p—n-nepexoga. MonynpoBogHMKOBbIE
npunbopbI

Bubnnoteka LLOK
https://rn.edsoo.ru/ffOc74f0

Bubnnoteka LLOK
https://rn.edsoo.ru/ffOc7838

Buéennoteka LLOK
https://rn.edsoo.ru/ffOc7ae0

BuébnnoTteka LLOK
https://rn.edsoo.ru/ff0c84ae


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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63

64

65

66

67

68

DNeKTPUYECKMIA TOK B pacTBOpax u
pacnsaBax 3/1eKTPO/INTOB.
DNeKTPoONUTMYECKas guccoumayms.
OneKTponus3

DNEeKTPUYECKUIA TOK B rasax.
CamocToATe/bHbIN 1
HecamoCTOATe/IbHbIV pa3psas. MonHus.
MNnasma

AneKTpuyeckue npmoopsbl 1
YCTPOMCTBA N NX NPAKTUYECKOoe
npumeHeHue. MNpaBuna TeEXHUKN
6e3onacHocTu

O6obuwatoLunii ypok
«IMEKTPOANHAMMUKA»
KoHTponbHas paboTta rno teme
«QneKTpocTaTtnka. MoCTOAHHbINM
3NEKTPUYECKNIA TOK. TOKM B
pasNYHbIX cpefax»

Pe3epBHbI ypoK. KOHTpO/IbHasA
pa6oTa no Teme “3neKTpognHammnka'

Pe3epBHbIi ypoK. O606LaKLLNA YPOK
no temam 10 knacca

OBLWEE KOJIMYECTBO YACOB I10
NMPOIrPAMME

68

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c82ba

Bubnuoteka LIOK
https://m.edsoo.ru/ffDc84ae

Bubnnoteka LLOK
https://m.edsoo.ru/ffDc86fc

Buennoteka LLOK
https://m.edsoo.ru/ffOc88be

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c8a8a

Bubnnoteka LLOK
https://m.edsoo.ru/ffDc8c56

BubnnoTteka LLOK
https://m.edsoo.ru/ffOc8f6c


https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

KonnuyecTBo 4yacos ONeKTPOHHbIE
Ne JaTta undgpoBble
Tema ypoka KOHTpONbHbIE MpakTuuyeckne
n/n Bcero n3yyeHusd obpa3oBaTesibHblE
paboThl pab6oThbl
pecypchbl

IMOCTOAHHbIE MarHUTbI U NX
B3amMmMopgenicTeme. MarHMTHoe nosne.
BeKTOp MarHUTHON MHAYKLUMW. JTMHUK
MarHUTHOM MHAYKLUMN

MarHuTHoe nose NpoBoAHMNKA C
ToKoM. OnbIT 3pcTesa.
B3anmopgelicTBue NpPOBOAHNKOB C
TOKOM

NabopartopHasa paboTa «13yyeHune

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0c9778

BubnnoTteka LLOK
httos://m.edsoo.ru/ffOc98fe

Bubnuoteka LIOK

MarHUTHOro Mofs KaTyLUKN C TOKOM» 1 httos://m.edsoo.ru/ff0c98fe
[JeicTBME MAarHUTHOIO NoNA Ha

NMPOBOAHMK C TOKOM. Cuia AMnepa.

NabopartopHasa paboTta 1 Bubnuoteka LIOK

«WccnegoBaHue genctens
NOCTOAHHOI0 MarHUTa Ha pamKy ¢
TOKOM»

[JencTBme MarHMTHOro Nons Ha
LABVDKYLLYHOCA 3apsdKEHHYHO yacTuuy.
Cwuna NopeHua. PaboTa cunbl
JlopeHua

ONeKTpoMarHMTHasa NHAykuus. Nortok
BEKTOpa MarHUTHON nHAyKuumn. 34C
NHAYKLUMW. 3aKOH 3/1eKTPOMar HUTHOW

httos://m.edsoo.ru/ff0c9ac0

BubnnoTteka LLOK
httos://m.edsoo.ru/ffOc9df4


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

10

1

12

13

14

MHAOyKumn dapages

JNabopaTtopHas pa6oTa
«lccnegoBaHuve ABEHNS

3N1EKTPOMArHUTHOM NHAYKLNN»

MHOYKTUBHOCTb. ABJieHMe

camonHaykumn. 34C caMmonHAYKLNN.
OHeprna MarHAUTHOrO Mofs KaTyLUKu ¢
TOKOM. 3M1eKTPOMarHMTHOE noJse

TexHUYecKmne ycTpoiicTBa 1 UX
NpUMeHeHWe: NOCTOSIHHbIE MarHUTbI,
3/1eKTPOMAarHUTbI, 3/1eKTPOABUraTeb,
YCKOPUTENN 3/1EMEHTaPHbIX YacTuLl,

NHAYKUMOHHAS MeYb

O6o6LwwaroLmnii ypok «MarHmTHoe
nose. 3NeKTPOMarHUTHasA NHAYKLMSA»

KoHTponbHas paboTa no Teme

«MarHmnTHoe rnone.

ANeKTPOMarHUTHas NHAYKLUS»

CB060AHblE MeXaHMUYecKmne
KonebaHusl. FapMoOHUYecKme

Ko/nebaHusl. YpaBHeHne

rapMOHNYECKNX KONebaHWiA.

MpeBpalLeHve aHeprun
JlabopaTtopHas paboTa

«lccnegoBaHme 3aBUCUMOCTH
nepuoga Masibix KonebaHuin rpysa Ha
HUTW OT L/IMHBI HUTU U Maccbl rpy3a»

KonebatenbHblin KOHTYpP. CBO60OAHbIE

BubnnoTteka LJOK
httos//m.edsoo .ru/ffOca150

Bubnuoteka LIOK
httos://m.edsoo.ru/ff0ca600

Bubnuoteka LIOK
httos//m .edsoo .ru/ffOcab82

BubnnoTteka LLOK
httos7/m.edsoo .ru/ffOcad58

BubnnoTteka LLOK
httos7/m.edsoo .ru/ffOcaf06

Bubnuoteka LIOK
httos://m.edsoo.ru/ff0cb820


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

15

16

17

18

19

20

31EKTPOMarHUTHble KosnebaHus B
naeasbHOM KosiebaTe/lbHOM KOHTYpe.
AHanorvsa mexay MexaHu4eckumMm u
3M1EKTPOMArHMTHbIMWU KonebaHnsMK

®dopmyna TomcoHa. 3aKoH
COXpaHeHUs 3Heprum B NaeasibHOM
KonebaTe/lbHOM KOHTYpe

MpefcTaBieHre 0 3aTyxarLnNX
KonebaHnsIxX. BbIHYXXAeHHbIe
MeXaHU4YecKue KonebaHusi. Pe3oHaHc.
BbIHY)XA€HHbIe 3/1eKTPOMarHUTHbIE
KonebaHus

MNepeMeHHbIN TOK. CUHYCOUAA/bHbIN
nepemMeHHbI TOK. MOLWHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[encTBYHOLLEE 3HAYEHMNE CUbI TOKA U
HanpshkeHns

TpaHcgopmatop. MNpons3BoACTBO,
nepegaya u notpebneHue
3N1EKTPUYECKOI 3HEpPrum

YCTPOIACTBO N NpaKTUYECKOE
NPUMeHeHNEe 3N1eKTPUYECKOTO 3BOHKA,
reHeparopa rnepemMeHHoOro Toka,
NIVHWIA 3nieKTponepeaY

OKOI0rnyecKme puckn npu
NPOM3BOACTBE 3/IEKTPO3IHEPTUN.
KynbTypa ncnonb3oBaHus
3N1eKTPO3HEPT UM B MOBCEAHEBHON
YKU3HN

BubnnoTteka LJOK
httos://m.edsoo.ru/ffOcb9c4

Bubnnoteka LLOK
https 7/m.edsoo .ru/ff0cbb 86

BubnnoTteka LJOK
https://rn.edsoo.ru/ff0cbd34

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0cc324


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

MexaHnueckune BOMHbI, YC0BUS

pacnipocTtpaHeHus. Mepuog. CKopocTb BubnmoTeka LJOK
pacnpocTpaHeHus 1 4J/INHa BOJHBbI. https//m.edsoo .ru/ffOccab4
MonepeyHble U NPOAO/IbHbIE BOMHbI

3ByK. CKOpOCTb 3BYKa. [ pOMKOCTb Bubnuoteka LLOK
3ByKa. BbicoTa ToHa. TeMbp 3ByKa httos://m.edsoo.ru/ffOcccOc

ANeKTPOMarHUTHbIe BOJHbI, UX
CBOWCTBa M CKopocTb. LLikana 1
3/1eKTPOMArHMTHbIX BOJH

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOccfe0

MpuHUMNbI PagnoCcBA3N U
TenesuieHus. PasButmne CpeacTs 1
cBA3u. Paanonokaumsa

KoHTponbHasa paboTta «KonebaHus n Bubnuoteka LIOK

BO/HbI» httos://m.edsoo.ru/ffOcc6f8
MpAMoONnHenHOe pacnpocTpaHeHne

cBeTa B 0JJHOPO/HOW cpeae. 1 Bubnuoteka LIOK
TOoYeuHbI UCTOYHMK cBeTa. Jlyu httos://m.edsoo.ru/ff0cd350

cBeTa

OTpaxkeHue cBeTa. 3aKOHbI
OTpaxkeHMs cBeTa. [NocTpoeHne 1
N3006pa>KeHW B NNOCKOM 3epKasie

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOcd4e0

MpenomneHue ceeta. MNosiHoe

BHYTPeHHee oTpaxeHue. MNpejenbHbIi Bubnuoteka LLOK

1
Yrof NoJIHOro BHYTPEHHEro httos://m.edsoo.ru/ffOcd7f6
OTpaXKeHUsA
JlabopaTtopHasa pabota «MN3mepeHme 1 1 Bubnmnoteka LLOK
rnokKasatesisd NnpesioM/IEHNA CTeKNa» httos://m.edsoo.ru/ffOcd67a

NnH3bl. MNocTpoeHne n3obpakeHUi B 1 Bubnuoteka LLOK


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

31

32

33

34

35

36

37

38

39

NH3e. Popmyna TOHKOW NINH3bI.
YBennyeHume nuH3bl

JlabopaTtopHas paboTa
«MccnepoBaHne CBOMCTB
N300PaXKEHWNIA B INH3aX»

Ouncnepcus cBeTa. CNOXHbIN cocTaB
6enoro ceeTa. LiBeT. JlabopaTopHas
pa6ota «HabntogeHne gucnepcum
cBeTa»

MNHTepdepeHunsa ceeTa. Audpakums
ceeTa. AndpakumnoHHas peléTka

lNornepeyHOCTb CBETOBbLIX BOJH.
Monapusauma ceeta

OnTnyeckme NpMboOpPbI N YCTPOIACTBA U
ycnoBusi nx 6e30MacHOro NpUMeHeHNs

MpaHnubl NPUMEHUMOCTM
K/1accn4yeckor mexaHuku. MocTynatbl
cneunanbHOM Teopumn
OTHOCUTE/IbHOCTU

OTHOCUTENbHOCTL OAHOBPEMEHHOCTH.
3amefieHVie BPEMEHUN U COKpaLLeHne
O/IHBI

SHeprvsa n NMNyNbC PeNATUBUCTCKON
yacTuubl. CBA3b Macchl C 3HePrueit u
MUMMYNbCOM. DHEPrusi NOKos

KoHTposbHada paboTta «OnTuka.
OCHOBbI CreynasibHON Teopun
OTHOCUTEJIbHOCTU»

httos://m.edsoo.ru/ffOcddle

BubnnoTteka LLOK
httos://m.edsoo.ru/ffOced22

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOcf02e

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOcf862

BubnnoTteka LLOK
httos7/m.edsoo .ru/ffOcfa42

Bubnuoteka LIOK
httos://m.edsoo.ru/ffOcfc68

Bubnnoteka LLOK
https://m.edsoo.ru/ffOcf6f0


https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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44

45

46

47

48

49

®oToHbI. Popmyna MNMnaHka. SHeprusa
1 UMNynbc oToHa

OTKpbITVE N UccnegoBaHue
thoToathdpekTa. OnbIThl A. T.
Ctonetosa

3akoHbI (hoTo3hheKTa. Y paBHeHME
SiiHwWTeHa ana oToadekTa.
«KpacHasa rpaHuua» oToaddekTa

[aBneHune ceeta. OnbITbl 1. H.
JlebegeBa. XMmMMYeCcKoe eiicTBme
cBeTa

TexHMYecKune ycTponcTBa U
NPaKTUYeCKOe MpUMeHeHMe:
(hoTo3NneMeHT, hOTOAATUNK,
Co/IHeYHasn 6aTapes, CBETOAMOL
PelieHwne 3agay no TeMe «3/1EMEHTbI
KBaHTOBOW OMNTUKMN»

Mogenb atoma TomcoHa. OnbITbl

Pe3epdopaa rno paccessHMiO a-4acTuL,.
lNnaHeTapHasa mofenb atoma

Moctynatsbl Bopa

M3ny4veHve n nornoiieHme hOTOHOB
npwv nepexoje atoma ¢ 04HOro ypoBHS
3Hepruu Ha Apyroin. Bugbl cCNeKTpoB
BonHoBble cBOMCTBA YacTul, BonHbl
ae bpoiinga. KopnyckynspHo-
BONHOBOW fyann3M. CroHTaHHOe 1

Bubnnoteka LLOK
httos//m.edsoo .ru/ffOcfe 16

Bubnnoteka LLOK
httos//m.edsoo .ru/ffOcffc4

BubnnoTteka LJOK
httos//m.edsoo .ru/ff0d015e

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0d04a6

BubnnoTteka LJOK
httos://m.edsoo.ru/ff0d0302

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0d091a

BubnnoTteka LLOK
httos://m.edsoo.ru/ff0dOafa

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOdOafa

BubnnoTteka LJOK
httos://m.edsoo.ru/ff0d0ca8


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

56

BbIHY>XEHHOE U3JTy4HEHNE

OTKpbITWE pagnoakTMBHOCTU. ONbITbI

Pesepchopza no onpeaesieHno cocTasa

pagnoakTUBHOIO N3nyvyeHus

CaoiicTBa anba-, 6eta-, ramma-
nsnyyeHns. Bnnaxme
Pafvi0aKTUBHOCTU Ha XUBbIE
OpraHusmebil

OTKpbITME NPOTOHA U HENTPOHa.
M3oTonbl. Anbga-pacnag.
ONEKTPOHHBIA M MO3UTPOHHBbIN beTa-
pacnag. Mlamma-mnsnyyeHue

3Heprus CBA3N HyK/I0HOB B AApe.
AnepHble peakumn. AaepHbIi
peakTop. MNpo6aemMbl, NepPCreKTuBbI,
9KO/OrMYECKME acneKTbl AAePHON
3HepreTUKM

2nemMeHTapHble YyacTuubl. OTKpPbITHE
nosuTpoHa. MeToabl HabNOLEHUA 1
pervcTpauum afieMeHTapHbIX YacTuL,
Kpyrnbliii cton «®yHAameHTasIbHble
B3aMMOfencTBns. EAMHCTBO
(hM3MYECKON KapTUHbI MUpa»

Bup 3Bé3nHOro Heba. Co3Besams,
APKWe 3BE3/bl, NMaHeTbl, X BUANMOE
aBmxXeHne. ConHevHas cuctema
CornHue. CosniHevHas akTUBHOCTb.
NcTouHuk aHeprumn CosiHua v 3B83g

BubnnoTteka LJOK
httos://m.edsoo.ru/ffod0fd2

Bubnuoteka LIOK
httos://m.edsoo.ru/ff0d1162

BubnnoTteka LJOK
https 7/m.edsoo .ru/ff0d 1356

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0d0e38


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

57

3BE3MbI, UX OCHOBHbLIE
XaPaKTEPUCTUKU. 3BE3/bI TTIABHOM
nocyieoBaTebHOCTU. BHyTpeHHE
cTpoeHue 3B&37. COBpeMeHHbIe
MPEICTABICHUS O MPOUCXOKICHUU U
aBosrouH CoJiHIA U 3BE3]T

58

Muneunsrii [1yTe — Hama I'anakTtuka.
ITonoxenue u asuxenue ConHLa B
I'anaxtuxe. I'anaxtuxku. Yépuele
IBIPBI B SIAPax rajJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bonbioro B3peIBa.
PenukroBoe uznyueHue.
MerTaranakTuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUU

61

KoHntponbHas pabota «JIeMeHTHI
ACTPOHOMHH U aCTPOPUIUKID)

62

O6o6maromuii ypok. Posib pusuku u
ACTPOHOMUH B 3KOHOMUYECKOH,
TEXHOJOTHYECKOMN, COITMANIbHON U
ATUYECKOU chepax AesiTeIbHOCTH
YeJIOBEKa

63

O6o0marommii ypok. Pois 1 Mecto
(U3MKK U ACTPOHOMUH B
COBPEMEHHOHN HAyYHOU KapTHHE MUpa

64

O60o0marommii ypok. Posib
¢dusnveckoit Teopuu B GOpMUPOBAHIH
NPEACTABICHHH O PU3NIECKOH
KapTUHE MUpa




O6ob6uatoLmin ypok. MecTto
- (ON3NYECKON KapTMHbI M1pa B 06LLEM 1
PsiAY COBPEMEHHbIX eCTECTBEHHO-

Hay4YHbIX NpeacTaB/eHNA 0 NpUpPoae

Pe3epBHbIli ypoK. MarHuTHoe nore.
ONeKTpoMarHUTHaa UHOYKUMS

Pe3epBHbIl ypoK. OnTuka. OCHOBbI
67 crneuuanbHOM Teopumn 1
OTHOCUTE/IbHOCTU
Pe3epHbIin ypok. KBaHTOBasA (m3mka.
68 O1eMeHTbl aCTPOHOMUN U 1
acTpousnKm
OBLLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

BubnnoTteka LLOK
httos://m.edsoo.ru/ff0d1784
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YUYEBHO-METOANYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YUHEHUKA

METOANYECKHUE MATEPHUAJIBI JUIA YUUTEJIA

HUDPPOBBIE ObPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET






