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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHUM U TPEOOBAHMI K pe3yibTaTamM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO mporpaMmsl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHoi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUMU NpenojaBanus yueoHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickori ~— @enpepanuu,  peadu3ylOlIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyuenun uX (usuke Ha ©0a30BOM ypOBHE HA OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO  monaxona. [Iporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasm PI'OC COO Kk miIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJIbTaTaM O0yUeHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3el (U3MKHM C EeCTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeIMeTaMH. B Hel ompenemnstoTcs OCHOBHBIE LETH H3YYSHHS
¢u3MKU Ha YpOBHE CpelHEro odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHbIe, MpeIMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAaHUPYEMbIC pe3yJbTaThl OCBOCHHS Kypca ¢GU3HKKM Ha 0a30BOM

ypOBHE, B TOM YHMCJIE MPEIMETHBIE Pe3yIbTaThI 10 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o HamOoyiee OOIMMX 3aKOHAX MPUPOABI, BHICTyMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbIH Kypc O(u3ukum —
CUCTEMOOOpa3yIoOIUil  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U SBICHUI,
M3ydaeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHHMH OIpeaesnseT
XapakTep U pPa3BUTHE pa3HOOOPAa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPAHCIOPTA, OCBOEHUSI KOCMOCA, MOJYyYEHHsI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU
cBoiicTBAaMU ® JApyrux. W3yuenume (U3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcs, B



dbopMupoBaHue yYMEHUN NPUMEHSATH HAY4YHBIM METOJ| TO3HAHUA TMPHU
BBITIOJITHEHUU UMH Y4EOHBIX UCCIICIOBAHUM.

B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH Psa UACH, KOTOpPhle MOXXHO paccMaTpuBaTh KaK MPUHIUIBLI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAECT
KaK BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3MUecKux Teopuil. Beaymmm B Kypce SBISIETCS
dbopMupoBaHUE NMPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE peanuszanus mpearoyiaraeT MCIOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIIHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTUYECKUMU MPOOIEMaMH.

Hoess npuknaownoii uanpasnrennocmu. Kypc GU3UMKU Tpeamnoiaraet
3HAKOMCTBO C UIIMPOKMM KPYIrOM TEXHHYECKUX M  TEXHOJOTHYECKUX
NPUJIOKEHU I U3yUYEeHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peannsyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSAUIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJIOTHM, a TaKKe OOCYKIEHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMONB30BAaHUS U DKOJOTHYECKOU
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus SIBISIIOTCA Qu3nueckue Teopuu (hopMHpOBaHUE MPEACTABICHUHN O
CTPYKTYpe TOCTpOeHUs (PU3ndecKoil Teopu, poiu GyHIaMEHTAIbHBIX 3aKOHOB
U TPUHLUIIOB B COBPEMEHHBIX TMPEACTABICHUIX O NPUPOJE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUM, [JI1 ONUCAHMUSI ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CHCTeMHO-/ICSITEIPHOCTHRIM TOAX0M B Kypce (HU3UKH peaau3yeTcs
MpexAe BCEro 3a CU€T OpraHu3alu HKCIEPUMEHTANIbHON AesTEIbHOCTH
oOyuarommxcs. st 6a30Boro ypoBHS Kypca (M3MKH — 3TO HCIOJIB30BAHHE
CUCTEMBbl (PPOHTANIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M Ja0OPATOPHBIX
paboT, KOTOphle B IporpamMme 1o (u3NKe OOBEAMHEHBI B OOIIMM CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BbijeneHue B yKa3aHHOM [EpEyYHE



71a00paTOPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLIEHKH, OCYILECTBIIACTCS
y4acTHUKaMu  00Opa3oBaTeIbHOrO MpoLecca MUCXOAs M3  OCOOEHHOCTEH
IUIAaHUPOBAaHUS U OCHalleHus kaOuHera ¢usuku. Ilpu 3ToM obecneunBaercs
OBJIaJIcHUE OOYyYaIOIUMHUCSI YMEHUSMHU NPOBOAUTH KOCBEHHBIE HW3MEPEHUS,
UCCJIEeI0BaHNS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bbonbinoe BHMMaHHME YIENSIETCS PELICHHI0 PACUETHBIX M KAueCTBEHHBIX
3anay. [Ipu aTOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 33J]a4M C SIBHO
3aJlaHHON  (U3MYECKOW MOJEINbI0, TO3BOJISIOIINE MPUMEHATh HW3YUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO0 paszjesia Kypca, Tak U MHTErpupys
3HaHMSI M3 pas3HbIX pasfaenoB. [l KayecTBEHHBIX 3ajlad MPUOPUTETOM
ABJIAIOTCS 3a/JaHusl Ha OOBSICHEHUE MPOTEKaHUs (UIMYECKUX SBICHUUA H
IPOLIECCOB B OKPY’KAIOIIEH >KU3HHU, TpeOyromue Bbibopa (usmdyeckoil Moaenu
JUTSL CUTyaIluH TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHHUYECKOMY oOecreueHnto y4eOHOro rmpoiiecca 0a3oBbI ypOBEHb Kypca
¢u3MKM Ha YpOBHE CpeaHero oOIero oO0pa3oBaHUs JIOJDKEH H3y4daThbCs B
YCIIOBUAX MPEIMETHOTO KabuHeTa (PU3UKU WM B YCIOBUSAX UHTETPUPOBAHHOIO
KaOWHEeTa TPEeIMETOB EeCTEeCTBEHHO-HAy4YHOro Mukia. B kabuHete ¢u3nku
JOJKHO OBITh HEOOXOaUMOE JlabopaTopHOE O0OpYIOBaHWE MJI BBITOJHEHUS
yKa3aHHBIX B IMporpamMMme Mo (pu3MKe yYEeHHYECKHUX MPaKTUYeCKUX padboT u
JEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHcTpalnmonHoe o0opynoBaHue (GOpMHUPYETCS B COOTBETCTBUHU C
NPUHIIMIIOM MUHUMAJIBHON JIOCTATOYHOCTH M O00ECIEeUMBAaEeT MOCTAHOBKY
NEPEUMCICHHBIX B MporpamMme Mo (U3UKE KIIOYEBBIX JAEMOHCTpAIUN s
UCCIIEIOBAHMUS HM3y4YyaeMbIX SIBJICHUM W MPOLECCOB, OSMIUPHUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTtopHoe 00OpymOBaHHME [JIsi YUYEHUYECKUX MPAKTUYECKUX padoT
GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMmaTuyeckue KOMILIEKTHI
1ab0paTopHOro OO0OpPYNOBaHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIOJIb30BaHUM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIBHBIX CHCTEM B BUJE IIU(PPOBBIX 1a00paTOpHil.

OCHOBHBIMH TIETISIMHA U3yYeHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:



dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHMA O HAYYHOM METOJe TIO3HAHUS |
(GbopMHpOBaHUE HCCIICIOBATEILCKOTO OTHONIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbraTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(GU3HUECKUX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

(dbopMHUpOBaHUE TIPEICTABICHUN O POJIU (U3UKU IS PA3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

I[OCTI/I)KGHI/IC ITUX LICJICH obecreunBacTCs PCHICHUCM CIICAYIOIUX 3a1a4 B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeHEro o01iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOpHUsAX, BKIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, 3JIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPODU3UKH;

dbopMHUpoBaHUE YMEHUN NPUMEHSITh TEOPETUYECKHE 3HAHUS IS
0oOBsICHEHHUS (PU3UYECKUX SBICHUW B TMPUPOAE M s NPUHSATHS
NPaKTUYECKUX PEIICHHUI B TOBCEIHEBHOW KU3HH;

OCBOCHHE CIOCOOOB pEIICHHs PAa3IMYHBIX 3a/Jad C SBHO 3aJlaHHOMN
duznueckor MoJeNblo, 3aJad, MOAPa3yMEBAIOUIUX CaMOCTOSITEIIbHOE
co3/laHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBUSM 3a]1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W MPUHIIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKUX IIPOLECCOB, UX BIHSIHUS Ha
OKPYXKaKLIYIO CPENy;

OBJIQJICHUE METOJIAMHU CAMOCTOSITEIIBHOTO INIAHUPOBAHHUS U ITPOBEICHUS
(du3HUECKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluu nHpopmaiuu,
ONpPEAEIECHUs] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

co3JaHue YCIOBUU TS pa3BUTHA YMEHHI IIPOEKTHO-
MCCIIEIOBATENBCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usydyenune ¢usuku (6a30BBI YpOBEHB) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),

B 11 kimacce — 68 gacoB (2 yaca B HEACIIO).



[Ipennmaraemerii B mporpamMme 1o (U3MKE MEepevYeHb Ja0OPATOPHBIX H
MPAKTUYECKUX padOT SBISAETCS PEKOMCHIOBAHHBIM, YYHTENb JElIacT BBIOOP
MPOBEICHUS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATBHBIX
OCOOEHHOCTEH 00yUYaroIINXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METONBI MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcmepumMeHTa W TEOpUM B TIPOLECCE NO3HAHMUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue ¢pu3HUECKUX sIBJICHUH U npolieccoB. Hay4uHblie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpUHIIUII COOTBETCTBUSI.

Ponb u mecto Gusnku B GOpMUPOBAaHUU COBPEMEHHON HayYHOU KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKECHHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpEHSISI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBHkeHUE. | paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEpEeMEIICHUs
MAaTepPUAIbHONU TOYKU OT BPEMEHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH IO
OKPYKHOCTH C TIIOCTOSIHHOW IO MOJIYJII CKOPOCTBIO. YTIJIOBasg CKOpPOCTbH,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTHUK JIBUKECHUS.



[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Teia, OPOLIEHHOrO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATENILHBIE PAaBHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHue nBUKEHUS 1IapUKa B BA3KOUW )KUKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NHepunanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uiuud cuil. BTopoll 3akoH
HproTona g1 wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepUaJbHbIX TOYEK.

3akoH BceMupHOro TtsaroteHusi. Cuia Tskectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenune. Buabl Tpenus (ImOkos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosi. Kosd umment
TpeHusi. Cuia CONpOTUBIICHHS TP ABUKEHUU TeJla B )KUJAKOCTH WM Ta3e.

[TocTynarensHOE M BpamaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauleHus. [lneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IMOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JieopMaIinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U NIAICHUH.

CpaBHeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3uHOBOM o0pasiie, oT ux aedopmaruu.

UccnenoBanue yclioBUH paBHOBECUS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

Nmnynsc marepualibHONM TOUYKHM (Teya), CUCTEMBl MATEPUAIBHBIX TOYEK.
NmMnynbe cuiibl U U3BMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUSI MMITYJIbCA.
PeakTriBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi matepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KHUHETUYECKON YHEPTHH.

[ToTeHunanbHas SHEPTHUS. [ToTeHuunanpHas SHEPrus YIpPYro
nedopMHpOBaHHON mpyxuHbL. [loTeHnManbHas »dHeprus Tejaa BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple W HEMOTEHIWaNbHbie  cuUibl. CBs3b  pabOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHUYECKON 3HEPruu CHCTEMBI TElL.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTHUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA UCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon MOTEHIIMATBEHOM YHEPTUN B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCONIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanue cBsizn pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOUH
SHEPIrUH TeJIa Ha NTPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.



Paszpnen 3. MouiekyisipHasi pU3HKAa M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOpHUU U HUX
ombITHOE oOOocHOBaHuEe. bpoyHoBckoe nBwxkeHue. [uddysus. Xapakrep
JIBUKCHUS W B3aUMOJICMCTBUS YACTHUI[ BelIeCTBAa. MOJENIN CTPOEHHUS Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
mozaened. Macca u pazmepnsl mMonekyid. KommuectBo BemiectBa. [loctosHHas
ABoranpo.

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

Mogens wuaeanbHoro ra3a. (OCHOBHOE YypaBHEHME MOJEKYJISIPHO-
KMHETHYECKON TEOpUHU HJCAIbHOrO ra3za. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHHUs vacTull rasza. Illkanma
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHna. M3ompoiiecchl B UACAIbHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, MOKa3bIBAIOIIME TUCKPETHOE CTPOCHME BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUN.

OmnbrTel 10 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEabHOIO Tasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATE HA OCHOBE M3MEpPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPATypPhl BO3/yXa B HEH.

HccnenoBanne  3aBUCHMOCTM  MEXKAY  MAapaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Ta3a.



Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuyeckas cUCTEMA. BryTtpenHsa SHEPIUs
TEPMOJIMHAMHUYECKOW CHUCTEMBI M crnocoObl €€ wu3MeHeHus. KomnuecTBo
TEIVIOTHl W paboTa. BHYTpeHHSAs SHEprust OAHOATOMHOIO HIEalIbHOrO Tasa.
Bunsl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIUSA, U3TyYCHHUE. Y AeIbHAsA
TEIJIOEMKOCTh BelecTBa. KomuecTBo TEIUIOThI pH TEIUIONEpEaaye.

[lonsitue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHune nepBoro 3aKkoHa TEPMOJAMHAMUKHU K u3ompoleccaM. ['paduueckas
UHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLecCOB B IPUPO/IL.

TenmoBble  MamuHbl.  [IpyHUIMNBI  AEHCTBUS  TEIUIOBBIX  MAIIHWH.
[IpeoGpa3oBanus sHEpPrud B TEIUIOBBIX MamuHax. Kosa¢uuueHT mosie3Horo
nevictBusi terioBor mamuHbl. [ukn KapHo u ero xoadduimeHT 1mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETLNTIOIHEPTETHKH.

TexHuueckue yCTpPOMCTBA U NPAKTUUYECKOE TPUMEHEHHUE: JBUTATElb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Ilemoncmpayuu

N3menenne BHYTpeHHEW HHEPruu Tella MPU COBEPIICHUH PabOThI: BBHUIET
npoOKku W3 OyTBHUIKM TMOJ JIEWCTBHEM CKAaTOTO BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIE0AEMOHCTPAIIHS).

N3meHeHne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Teda  IpHU
TEIIonepeaaye.

OnpiT Mo aanabaTHOMY PACIIUPEHUIO BO3MyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenn mapoBod TypOWHBI, JBHUraTeisi BHYTPEHHErO CrOpaHuUf,
PEaKTUBHOTO JIBUTaTE.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazogvie nepexoovl

[Tapoob6pazoBanue u konnencanus. Mcnapenne u kunenne. AOGCOMOTHAS
Y OTHOCHUTEJBHAS BJIAXXHOCTh BO3AyXa. HacelieHHbIM map. YaenpHas Temiora
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe teno. Kpucrammumyeckne u amopdHbie Tenma. AHHM30TPOMHS
cBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTamu3anus. Y aesnbHas Terota miasieHus. Cyomumarnus.

VYpaBHeHHE TEMIOBOIO OagaHca.



TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOJYYEHUS] COBPEMEHHBIX MAaTEPHUAIOB,
B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIOB.

Vyenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mepenmne 0THOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auus Tel. JNEKTpUYECKUd 3apsia. JlBa BHAA SIIEKTPUUECKUX
3apsaoB. [IpOBOHMKH, TUAJIEKTPUKU U TMOJYINPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumopetictue 3apsinoB. 3akoH Kynona. TouyeyHbIN 53JEKTpUUYECKUN
3apsa. Dnexkrpuyeckoe noje. Hanpssk€HHOCTB anekTpuyeckoro nosst. [TpuHnun
CyNeprno3uuu ANEKTPUUYECKUX noJiei. JInnun HaIpPSKEHHOCTH
AIEKTPUUYECKOTO TIOJIA.

Pabora cun omektpocratnueckoro moisg. [lorennman.  PasHocTh
noTeHUAaN0B. [IpOBONHMKM W JUAJIEKTPUKU B DIIEKTPOCTATUUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

DNEeKTPOEMKOCT. Konaencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOTO KOHIEHCATOopa.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, JJICKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHHUE JIIEKTPONPHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTHYECKAs 3alIlluTa.

JI3IEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIu
IJJACTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJIEKTPUYECKON IIPOHUILIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUSA DJJIEKTPUYECKOIO TOKa.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DIEKTPUYECKOE CONPOTHUBJIEHUE. YEIBbHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEMHEHUE TPOBOTHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoynsi—Jlenna. MoiHOCTb
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA.
3akon Oma s moNHOM (3aMKHYTOM) dJekTpuueckoid 1menu. Koporkoe
3aMbIKaHHE.

DONEeKTpOHHAasT  MNPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKMA TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: aMIIepMETp,
BOJIBTMETP, PEOCTAT, MCTOUYHHKUA TOKa, 3JIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP COMPOTUBICHUS, BaKYyMHBIH
IMOJ, TEPMUCTOPBl M  (HOTOPE3UCTOPHI,  MOITYHPOBOJHUKOBBIA  JTHO,
rajibBaHUKa.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS [TUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTOIIAH MONIEPEYHOr0 CEYEHHS U MaTepHUala.

CmemanHOE COeIMHEHNE TPOBOIHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOT0O MJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOro COEINHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOABUKYILEN CUJIBI HCTOYHUKA TOKA U €TI0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce ocyIiecTBIsieTcs ¢
Y4ETOM COJIEPHKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTUH, XUMUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIA (akT, TUMOTe3a, puU3NUecKasl BeITUYNHA, 3aKOH,
Teopusl, HaOII0AeHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIIHS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHTI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMHA HA OCU KOOPAMHAT,
CJI0’KEHUE BEKTOPOB.

buonozusn: Mexanmdeckoe IBWIKEHHWE B KUBOM mpupoxae, auddysus,
OCMOC, TEIUIOOOMEH J>KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHUE), SIIEKTPUUYECKUE SBJICHUS B )KMBOW MIPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJEKYI,
MOJIb BEIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEl,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAJIOB, IEKTPOJIUTHYECKAS
JUCCOLALINS, TAJIbBAHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3zoBaHUE IBUKEHHUM C UCTIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHMS B TEXHHKE, NMOALUIMIIHUKY, MCIOJIB30BAHME 3aKOHA COXPAHCHMS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JAPYTHE), JABUTaTeilb BHYTPEHHEIO
CropaHusi, napoBass TypOMHa, OBITOBOM  XOJIOJWIBHUK, KOHJIULMOHED,
TEXHOJIOTMM  TOJIYYEHUS COBPEMEHHBIX MATEpPUAIIOB, B TOM  YHUCIE



HaHOMATCPpHAJIOB, u HaAHOTCXHOJIOI'H, QJIICKTPOCTATNICCKAA 3aliura,

3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
ANIEKTPOHArpeBaTENIbHbIE  MPUOOPBI,  BJIEKTPOOCBETUTENbHBIE  HPUOOPHI,
rajbBaHUKa.
11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThl. B3anMoaeHCTBHE NOCTOSHHBIX  MarHuTOB.
MaruautHoe nosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMI Cyneprno3uiuu
MAarHUTHBIX MoJjel. JIMHuM MarHuTHOW MHAYKUMU. KapTuHa TMHUM MarHUTHOW
WHJIYKIIUY TOJIs MOCTOSTHHBIX MAarHUTOB.

MarauTHoe T10oJ€e TPOBOJHMKA C TOKOM. KapThHa NMHUNA HHAYKIUA
MarHMTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJBILIEBOTO
NpOBOJAHMKA, KaTymikd ¢ TokoM. OmnweiT Opcrena. BzaumopelictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna JlopeHua, €€ MoOaynb W HampaBiieHuE. JIBHKEHHE 3apsiKEHHOU
YJaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mose. PaGota cuibl JlopeHiia.

SlBneHne H3NEKTPOMAarHUTHOM WHAYKUMH. [IOTOK BekTOpa MArHUTHOM
UHIYKIUU. OJEKTPOABIKYILAS CWia HHIAYKIUU. 3aKOH JJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe Mmojie. IJIEKTPOABMKYIIAs CUJIa MHIAYKIIUU B
IIPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTh. SIBIECHME CaMOMHIYKIIMU. OJEKTPOABIKYIIAs CHJIA
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKK ¢ TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHUYeCcKHe yCTpPOWCTBA M MNPAKTHUECKOE MPUMEHEHHE: IOCTOSIHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, AJICKTPOJBUTATEIb, YCKOPUTEIM DSIEMEHTapPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE FIEKTPOHHOTO IMyYKa MArHUTHBIM ITOJIEM.

JIvHUY UHAYKIUA MarHUTHOTO TOJIS.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTh  JJIEKTPOABMKYIIEHM CHJIBI HWHAYKIUMU OT CKOPOCTH
M3MEHEHUsI MarHUTHOT'O IIOTOKA.

SIBiIeHnEe CaMOUHAYKIIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMArHUTHON UHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAzZHUMHbIE KOE€OAHUA

Konebarenvsnass cucrema. CBOOOJHBIE MEXaHWYECKHE KOJICOAHMS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, aMInTyaa U ¢asza KojaeOaHMil.
[IpyxuHHBIN MAasiITHUK. MaremaTnueckum MAasITHUK. YpaBHeHUE
rapMoHUYecKkux koJsebanuil. IlpeBpareHue 5»HEPruM MNpU TaAPMOHUYECKUX
KoJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KoJieOaHUsS B
UJCATBHOM KOJIEOATeTbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYECKUMH U
ANEKTPOMarHuTHeIMU KoJjiebanusiMu. @opmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o0  3aryxarommx  KoieOaHusX.  BbIHYXIeHHBIC
MexXaHudeckne koneOaHusi. Pe3zonHanHc. BbIHyXJI€HHBIE 3IIEKTPOMArHUTHbBIC
KoJIeOaHwms.

Ilepemennsbiii Tok. CHHYcCOWJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAUEHUE CUJIBI TOKa U
HaNPSIKEHUS.

Tpauchopmatop. IIpousBoacTao, nepenaya u noTpebJieHne
ANEKTPUYECKOW DHEPruu. OKOJOTUYECKHUE PHUCKHM TPU  IPOU3BOJCTBE
aneKkTpodHeprun. KynbTypa HCHONB30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.



Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KojiaeOaTeIbHON CHUCTEMBI (MIPY>KUHHBIMA WU
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuunorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHH)
JUTSL DJICKTPOMArHUTHBIX KOJIEOaHUM.

Pe3sonanc npu mnocinenoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPONEPEIaUN.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJEOAHHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU U MAacCChl Ipy3a.

HccnenoBaHne MNEpeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 80IHbL

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. llomepedHble W MPOAOJBHBIE BOJHBI.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUS W3JIYYEHHUS BJIEKTPOMArHUTHBIX
BOJH. B3anmuasa opuentranus BektopoB E, B, V B a1eKTpoOMarsuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLIUs,
mudpakuus, uarepdepenius. CKopocTh dJEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHeHNe 3JIeKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnueckne yCTpOWMCTBA M IMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

O6pa3oBanue U pacnpoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneomtomeecst Tesio Kak MICTOYHUK 3BYKA.



HaGmonenne orpaxxeHus v IpeIOMIICHUS] MEXaHUYECKUX BOJIH.
HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.
3BYKOBOM PE30HAHC.

HaGmtonenne cBs3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOH KoJieOaHuH.

HccnenoBanre  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJH:  OTPa)KCHHUE,
npesioMyIeHue, Noaspu3auus, Judpakuus, UHTepPepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHENHOE pacnpOCTpaHEHHUE CBETA B
ogHOpoaHOuU cpexne. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHUsi cBeTa. [locTpoeHne n3o0pakeHuit
B IIJIOCKOM 3€pKaJe.

[Ipenomsienne cBeta. 3akoHBI TIPEJIOMIICHUS CBeTa. AOCOJIOTHBIN
nokasarelb npesomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbiil yro
MOJTHOTO BHYTPEHHETO OTPaKEHUSI.

JHucniepcus cBeta. ClioxHBIN cocTaB Oemnoro cBera. L[BeT.

CobOuparome M pacceuBarolue JUH3bl. ToHKasg nuH3a. DOKyCHOE
pacCTOsIHHE U ONTHUYECKasl cujia TOHKOM JIMH3BL [locTpoenue nzolOpaxeHuil B
coOuparouMx ¥ pacceuBalomUX JuH3ax. DopMyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. MaTepdepenius cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. dudpaknuonHas pemérka. YcloBHe HaOIIOICHHUS
[JIABHBIX MAaKCMMYMOB T@pU TAJ€HUU MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckre yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIYIIa,
doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pEIIETKA, TOJIPOUS.

Jlemoncmpayuu

[IpssmonHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WU NPEJTOMIICHHE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.



Monenu MUKPOCKOIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[lony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.
[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
HaGmronenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
N3mepeHue nokaszaTesns NpeJoMIICHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.
HaGmionenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHunbl  OPUMEHMMOCTH  KJIacCHUYeCKOM  MexaHuku. [locTtynaTsl
CHEIUATbHOW TEOPUU OTHOCHUTENBHOCTH: MHBAPHUAHTHOCTH MOAYJS CKOPOCTU
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEUICHHE  BpPEMEHU U
COKpAIleHUE JUIMHBI.

DOHeprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBs3p Macchl C DJHEprued M HMIIYJIbCOM PEISTUBUCTCKOW YaCTHILIBIL.
DHEpPrus MoKosl.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®otonbl. Popmyna [lmanka cBs3u dHepruu (HOTOHA C €ro YacTOTOM.
DHeprust 1 UMITYJIbC GOTOHA.

OtkpeiTie 1 uccienoBanue (oroddpdexra. Ombite A. I'. Cronerosa.
3akonbl dotorddexra. YpaBHenue DviHmTerHa mis dportorddexra. «KpacHas
rpanuiia» ¢potodddexra.

JHaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHYECKOE NEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTomaTunk, comHeYHas 6arapes, CBETOANOI.

Jlemoncmpayuu

dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

NccnenoBanue 3akoHOB BHelIHEr0 GoTo3ddexra.

Cseroauon.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa mo paccesHHUio o -4aCTHII.
[lmanerapnas moxpens aroma. [loctynatel bopa. M3mydenue u mornoiieHue
(OTOHOB TpH MEpexo/ie aroMa C OJHOIO YPOBHSI PHEPruu Ha Apyroi. Buubl
cnekTpoB. CIIEKTp YPOBHEH SHEPIUU aTOMa BOJOPOJA.

BonHoBeie cBoiictBa wactull. Bomnel ne bpoiina. KopmyckynspHo-
BOJTHOBOM JTyaJlv3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JyUYEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

OnpeneneHue IJIMHBI BOJHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmronenue muHevaToro crekrpa.

Tema 3. Amomnoe a0po

DOKCIEpUMEHTBI, J10Ka3bIBAIOIIUE CIIOKHOCTb CTpPOEHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pe3epdopna mo  ompepeneHHI0o  cOCTaBa
paanoakTuBHOTO wu3nydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pairoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. HykionHas moxaens siipa I'eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromsl.

Anbda-pacman. DIEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBsI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepHble peakuunu. /leneHue u CUHTE3 s1€Ep.

Anepnsnii peakrop. TepmosiaepHsiii cunaTe3. [IpobieMbl ¥ TEepCHIEKTUBEI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIACPHOM SHEPTreTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHBIE B3aUMOJICUCTBUSA. ENMHCTBO (DH3WYECKOM KapTHHBI
MHpA.



TexHuuyeckre yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JO3UMETD,
kamepa BunbcoHa, siepHbli peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIMX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Ortanbel  pa3BUTUS acTpoHOMHM. [IpuknagHoe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

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

CosnHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprum CoiHIA U 3BE3N.
3BE3/bI, MX OCHOBHBIC XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacCc —
CBETUMOCTbB». 3BE3/bI IJIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIABHOM MOCIIENOBATENbHOCTU. BHYyTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3BoroIMu CosHIa
1 3BE31. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii [1yTe — Hama INanaktuka. [Tomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunel ramaktuk. PagmoranakTuku u KBa3apbl. UEpHBIE IbIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoit. 3axkon Xab66na. PazGeranue
rajakTuk. Teopust bonpioro B3psiBa. PEIMKTOBOE M3yYEHHE.

MacmrabHas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooerus

HabGmronenus HEBOOPYKEHHBIM rJ1a3oM c HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPWIOKEHHUN sl ONpENeNIeHUs] TMOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOTo MOyIIapus U
SIPKUE 3BE3/BI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [TyTu.

O06o01maromee MOBTOPEHUE

Ponp ¢u3mkum u acTpoHOMHH B SKOHOMHYECKOH, TEXHOJOTHYSCKOM,
COIMAIILHON M OJTHUYECKON cdepax AesSTEIBbHOCTH YENIOBEKa, POJIb M MECTO
GU3UKM W acTPOHOMHUM B COBPEMEHHOW HAydyHOM KapTHUHE MHpPA, pPOJib



dbu3nveckoi Teopur B POPMHUPOBAHUU MPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOILIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce ocyiiecTBisieTcs ¢
y4€TOM COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBA3EH C KypcamMu MaTeMaTUKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIH (akT, runoTe3a, pu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHWI, TPUTOHOMETPHUUYECKHE
GyHKIUU: CUHYC, KOCHHYC, TaHTeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIUU HAa OCH KOOPAMHAT,
CJIIOKEHUE BEKTOPOB, IPOM3BOJIHBIC JJIEMEHTAPHBIX (DYHKIUH, NpPU3HAKU
noIo0usl TPEYroJbHUKOB, OMpeeieHUe IJIOMAaN IOCKUX (uryp u oObéMa
TEN.

buonozus: snexrpuyeckue SBJICHUS B JKMBOW MpHUpPOAE, KojeOaTelbHbIe
IOBWKEHHS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B >KUBOM MPUPOJE,
NEUCTBHE paUAIIU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHMsI KPUCTALIMYECKONM  PEMIETKH,
CIIEKTPAIBHBIN aHAIU3.

leoepaghus: MarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX DY,
doTochEMKA 3eMHOI MOBEPXHOCTH, MIPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonocusa: IJHWHUM BIEKTPOIEpEay, IEHEpaToOp NEPEMEHHOrO0 TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS I€4b, pajap, paguolNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-neub, mpoeKIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA,
coJHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)xaThb  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOTO OINbITa W ONbITa JESITEIBHOCTU B IPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMHM  OOYyYalomerocs  Kak
AKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIEeCTBRa;

NPUHATHAE TPAJAWIIMOHHBIX OOIIEYETOBECYECKHX T'YMAaHHUCTHYCCKUX M
JIEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JECATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIlum;

YMEHHME  B3aUMOJICUCTBOBaTh C  COLUMAIBHBIMH  HWHCTUTyTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMH U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNUS;



CIIOCOOHOCTh OICHMBATH CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh Ha MOPaJbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIC B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIOYas OCTETHKY HAyIHOTO
TBOPYECTBA, IPHUCYIIETO (PHU3NUECKOM HAYKE;

5) TPy/10BOro BOCIIUTAHMS:

HHTEPEC K Pa3sIuYHbIM cepaM npodeCCHOHATBHON JeITEIbHOCTH, B TOM
YKCIIe CBS3aHHBIM C (DU3UKOM M TEXHHKOH, YyMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynaymiei mpodeccMr W pealn30BbIBATH COOCTBEHHBIE JKH3HEHHBIE
IUIaHEI;

TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUI0 M CamMOOOpa30BaHHUIO B
o6acTi (pM3MKH HA TIPOTHKECHUH BCEH JKU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH DKOJOTHYECKON KYJIbTYPHI, OCO3HAHUE TI00aILHOTO
XapakTepa SKOJIOIHYECKHX po0JIeMm;

IUTAHHPOBAHWE W OCYIIECTBICHHE JCHCTBHI B OKpY’)KaloIIeH cpeae Ha
OCHOBE 3HAHUS IIeJIel YCTOMYHNBOTO Pa3BUTHS YEJIOBEUCCTRA,

pacIIipeHre OIbITa JAEATCIBHOCTH JKOJIOTHYECKON HAIlpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 110 (U3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS (PU3NUCCKOM HAYKH;

OCO3HAHUE IICHHOCTH HAy4YHOM IEATEIHHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHnss (HU3MKH  OCYIIECTBISATh IPOCKTHYI0 M  HMCCICIOBATEIBCKYIO
JCSATEILHOCTD HHANBUIYAIBHO M B TPYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MpoOIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI NEATCILHOCTH, 3aJaBaTh IApPAMETPbl U KPUTECPUU HX
JIOCTHKCHMS



BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PacCMaTPHUBACMBIX
(U3HUECKUX SIBICHUSX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHAIbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATh PUCKH TIOCJICICTBUN JEATEIHPHOCTH;

KOOPJIMHUPOBATh M  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHe TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTUEH, KITFOYCBBIMH MOHATUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJQJICTh ~ HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH M TPOCKTHOU
NCATENBPHOCTH B 00JacTH  (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (PU3HYECKOIO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIaJ€Th BHUJIAMU JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAlluK, MPeoOpa30BaHUI0 M TPUMEHEHUIO B PA3JIUYHBIX yUeOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX TPOEKTOB B 00JaCTH (HU3HKHY;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelleHus, HaXOJUTh apryMEeHThl JJI JO0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATHh TOJYYECHHbIE B XOJ€ pEIICHHs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIICHUBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (PopMynmHpoBaTh COOCTBEHHBIE 3aJayll B 00pa30BaTEIbHOMN
JESITETbHOCTH, B TOM YHUCJIE MPU U3YYEHUU (DUBUKY;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAHWUSA 10 (HU3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, OMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAIUU (PU3NIECKOTO COACpIKAHMS

13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIPHO OCYIIECTBIISThH MMOUCK, aHAIIN3,



CUCTEMATH3aLMI0 U UHTEPIpETaui0 MH(OPMAIMU Pa3IuYHbIX BUIOB U (opM
MIPEICTaBIICHUS;

OLICHMBATh JI0CTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpeAcTBa HMH(MOPMAIMOHHBIX U KOMMYHHKAIlMOHHBIX
TEXHOJOTMA B PEHIEHUH  KOTHUTHUBHBIX, = KOMMYHHMKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Ja4 ¢ COOJOJeHUEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PECYpCOCOEpEKEHNUs, MPABOBBIX U 3TUUYECKUX HOPM,
HOpPM MH(OPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COAEP>KAHHUS B PAa3NMUYHBIX (popmaTax c
yu4€TOM Ha3HAYeHUs HMHPOpMalMM W 1EJNEBOW ayJAUTOPHUH, BbIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3UKH U BO BHE-YPOYHOM
JIEATSIIHHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallUd M CMSAr4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

ITIOHUMATh 5 HCITOJIB30BaTh MPEUMYIIECTBA KOMaH/THOM 5
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JEHCTBUM C y4éTOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NPUHUMATh 1€ COBMECTHOM JIESTEIbHOCTH, OPraHW30BbIBaTH W
KOOPJIMHUPOBAaTh JCUCTBUS IO €€ JTOCTHUKCHHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau ¢ Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAKAOTO y4aCTHMKA KOMAaH]bl B
OOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpeJIaraTb HOBBIE TPOCKTHI, OLICHWBATH HJIEM C IO3WIHUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHYECKOE IOBEJACHUE B PA3JIUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYSCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryjJsiTUBHbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  IO3HABATENBHYK) JEATEIBHOCTH B
obmactu (U3MKM U ACTPOHOMUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh U
dbopMynUpoBaTH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEILHO COCTABJISATH IJIAH PEIICHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS TNPAKTUYECKOW paboThl C Y4E€TOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuiupsiTb  paMKd  y4eOHOTO TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHN I,

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpoBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO 3PYIULUUA B 00JIacTU
(GU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTECNBHBIM M  KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJIe€Th HABBIKAMHM IIO3HABATENIbHOW pedJeKcHud Kak OCO3HAHUs
COBEpPIIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCIIONIb30BaTh NpUEMBI pedJIeKCUU ISl OLIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMAThH PELICHUS MO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI M ApPryMEHTbl JPYTrUX IpPU aHAJIU3€ pPe3yJIbTaTOB
NEeATEIbHOCTH;

NIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JPYTrUX IpPU aHAJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

NpU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIHOKH.

B npouecce nocTukeHNs TMYHOCTHBIX PE3YIBTATOB OCBOCHHS TPOTPaMMBbI
no (u3MKe s YpOBHSA CpPEIHEro oO0mero ooOpa3oBaHus y OOyYaromImXcs
COBEPILICHCTBYETCS AMOIMOHATBHBIN WHTEJUIEKT, MpEeANOJIaranii
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHMs,  BKJIIOYAIOIIEr0  CIIOCOOHOCTh ~ MOHUMATh  CBOE
AMOILIMOHAJILHOE COCTOSIHME, BHUJETh HANpPABICHHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTHUPOBAaThCA K
ASMOIIMOHAJIBHBIM H3MEHEHUSIM M TMPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJICHUE K JTOCTHIKEHUIO LIETTU
U ycrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/S U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH  CIMOCOOHOCTh TMOHMMATh  SMOLIMOHAIBHOE
COCTOSIHME JApPYIMX, VYUMTBIBaTh €ro TMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPaMBaTh
OTHONICHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U Pa3peliaTh
KOH(IUKTBHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kijiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaAX POJib U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU H
TE€XHOJIOTUM, B TPAKTUUECKOU AEATEIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (DU3UUYECKUX MOJIECICH:
MaTepuaiibHas TOYKAa, WHEPIHAlbHAsg CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJI0, WACAIbHBIA Ta3, MOJEIU CTPOECHUS Ta30B, KUAKOCTEW U TBEPIBIX TEl,
TOUYCUYHBIA JICKTPUUCCKUHN 3apsi/] IPH peIIeHNH (GU3MUECKUX 3a]1ay;

pacno3HaBaTh (U3MUECKHE SIBIEHUSA (MPOIECCh) W OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BEIIECTBA W  DJIEKTPOAWHAMUKH: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE TAaJeHuEe Tell, [ABUKEHUE IO
OKPYXXHOCTH, WHEpIUs, B3amMmojencTBue ten, auddys3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHHE O0BbEMA Tes MpH
HarpeBaHuu (OXJIAXKJCHHUH), TEIJIOBOE PaBHOBECHE, MCIAPEHHE, KOHJECHCAIus,
IJIABJICHUE, KPUCTAJUIM3alUs, KHIICEHHE, BJIAXXHOCTh BO3/1YyXa, IOBBIIICHUE
JABJICHUSI Ta3a NpPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIY



ImapaMeTpaMH COCTOSHMSL Tra3a B  H30MpoLeccaxX, JJIEKTpU3auus Tell,
B3aUMOJICHICTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE ABUKEHHUE, UCIIONb3Ys (PU3NUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dJHeprus, IOTEeHUWalbHas  JHEprus,
MexaHu4eckass paboTa, MEXaHMYeCKas MOIIHOCTb; MPU OMHCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HUCIONb3YEMBIX BEIUYMH, UX 00O3HAUYECHUS U
€AMHUIIBI, HAXOJIUTb (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C IPYTUMH BEJIMYMHAMU;

ONMKCHIBATh M3yUYEHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBHIE SIBJICHUS,
UCIIONIb3Yd (PU3NYECKHE BEJIMYMHBI: JaBJIEHUE Tra3a, TeMmIlepaTypa, CpeIHss
KUHETUYEeCKast SHEprus Xa0TUYECKOTO JBUKEHUS MOJIEKYJI,
CpEIHEeKBaJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPUIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOTO
JBUTATENs; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (DUIMYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O00O03HAYEHHUS] W €IWHUILIbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEHIECTBA U
ANEKTPUUECKHE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKHUE BETUYNHBI:
ANEKTPUUYECKUI 3apsl, JEKTPUUECKOE M0JIE€, HANIPSIKEHHOCTD T0JIs1, TOTEHIUAT,
Pa3HOCTh MOTEHILUAJIOB; NMPHU OMUCAHUU TPABWIBHO TPAKTOBATH (U3HUECKHIA
CMBICIT HCTIONB3YEMBIX BEIWYUH, UX O0O3HAYCHUS W EIUHUIIbI; YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UPOBAaTh  (U3MYECKUE TMPOIECCHl W  SBICHHUA, HCHOIB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBL: 3aKOH BcemupHoro Tsarotenws, [, 1T u III
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHs] UMITYJIbCa, TPUHIUIT CYNEPHO3ULIMKU CUJI, MPUHIIMI PaBHOMPABUS
WHEPLUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KHHETUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPruu
TEIUIOBOTO JIBMDKEHUS MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM PA3JIMYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BbIpaK€HUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIUIBI JEUCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3inyaTh YCIOBHS WX 0€30MMaCHOTO HMCIIOIh30BaAHUS
B IIOBCEIHCBHOM >KH3HHU;

BBITIOJHATh JKCIICPUMEHTHI 0 HWCCIICIOBAHHMIO (DU3UYECCKUX SBICHUH W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUH, TIPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYIOBaHHS, MPOBOIUTH OMBIT U
(GOopMyITHPOBATH BHIBOIBL;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPCHHUS (DU3MYCCKUX BEIIMYMH,
OpH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 W3MEPECHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCHUMOCTH MEXIY (DU3NYECKUMHM BEIUYMHAMH C
UCIIOJIb30BAHUEM TPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCHpPOBATh PE3yJbTATHl MOJYYEHHON 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOJr01aTh TIpaBMIIa 0E30MIaCHOTO Tpy/a MPH MPOBEIACHUH HCCICI0BAHUN
B paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTH  C  HCIOJIB30BAHUEM  U3MEPUTEIBHBIX  YCTPOMCTB U
71a00paTopHOTO 000PYIOBAHUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONB3Yys (PU3MYECKUEe 3aKOHBI M TPUHIUIIBI, HA OCHOBE aHaju3a YCIOBUSA
3a/layu BBHIOMpATh (PU3WUYECKYIO MOJIE€Nb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAMMBIE JUIsl €€ PEIICHUs, TPOBOIUTH PACUYETHl M OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUUMHBI

pemarhb KaueCTBEHHbIE 3a/lavyu: BBICTPANBAThH JIOTUYECKH
HEMPOTUBOPEYHBYIO IIETIOYKY PACCY>KJIEHUN C OMOpOi Ha M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCTIONIb30BaTh ~ NPHU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
nHOOPMAIIMOHHBIE  TEXHOJOTMWM  JJIi  TIOWCKAa, CTPYKTYpUPOBAHUS,
WHTEpNpETallid W  TPEJICTaBleHUs y4eOHONM ©  Hay4YHO-TIOMYJISIPHOMN
uHopMaIK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHATM3UPOBATH MOTYyJaEMYI0 HH(DOPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOMIETO0 MHpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 ()M3HUKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0O€30MACHOCTM MpU  OOpallleHHH ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IJISi COXPAHEHUS 370POBbSI M COOTIOACHHSI HOPM
HKOJIOTUYECKOTO TTOBEACHHS B OKPY KaIOIIeH cpejie;

paboTaTh B TPYINIE C BBIIOJHEHHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACHPESIITh OOS3aHHOCTH H
IUTAHUPOBATh  JIEATEIBHOCTh B  HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJAJ KaXJAOTO0 W3 YYaCTHMKOB TpPYIIBI B  pPEIICHHUE
paccMaTpuBaeMoid MPOOIEMBI.

K xoniy obyuenuss B 11 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh Ha MPHUMEpPaxX poiib U MeCTO (HU3HKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHHKHU W
TEXHOJIOTUM, B MPAKTHYECKON JESITEILHOCTHU JFOICH, [IETOCTHOCTh U €AHMHCTBO
Gu3ndyecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TPUMEHEHHUS H3YYCHHBIX (DHU3MUECKUX MOJEIICH:
TOYEYHBII AJIEKTpPUYECKUI 3apsj, Jyd CBeTa, TOYEYHBbIM HCTOUYHUK CBETa,
AepHas MOJEJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO siipa IpU pEIIeHUU
pusnyeckux 3anad;

pacrno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECChl) U OOBICHATH MX Ha
OCHOBE 3aKOHOB OJJIEKTPOJUHAMHUKHA M KBAaHTOBOM (DU3UKU: 3IIEKTPUYECKAs
IPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JEHCTBUS TOKa,
B3aMMOJICWCTBUE  MAarHMTOB, DJEKTPOMAarHUTHas  WHAYKUMSA, JeilcTBue
MarHUTHOTO TIOJSl Ha TMPOBOJHUK C TOKOM M JBHXKYLIMICS 3apsf,
AJIEKTPOMArHUTHBIE KOJI€OaHWsI W BOJIHBI, MPSIMOJIMHEMHOE pacHpOCTpaHEHHE
CBETa, OTpaKEHUE, MpeomiieHue, nHTepdepeHuns, 1udpakuns 1 NoaIpU3aLHs
CBeTa, IHUCTIepCcHs cBeTa, hoTodekTpruaeckuil 3G hexT (hoTodddexT), cCBeToBOE
JaBJICHWE, BO3HMKHOBEHHE JIMHEHYaTOro CHEeKTpa aToMa BOJOpOJa,
€CTECTBEHHAs! U HICKYCCTBEHHAs PaIHOAKTUBHOCTB;

OTKCHIBaTh U3yUYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  JIIEKTPUUECKYI0  MPOBOJMMOCTb  pPA3IWYHBIX  Cpel) U
AIIEKTPOMATrHUTHBIE SIBICHUS (IIPOLECCHI), UCTONb3ysd (PU3HMUECKHE BETMYHUHBI:
AIIEKTPUYECKHM 3apsiji, CUjla TOKa, SJCKTPUUECKOE HAMPSIKEHHUE, IEKTPUUECKOE
COINPOTUBJICHHE, Pa3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIDKYIAs cuia, padbora
TOKa, WHAYKIUS MarHUTHOro 1ons, cuia Awmmepa, cuna Jlopenma,
WHAYKTUBHOCTh KATYIIKH, SHEPTHsl 3JIEKTPUUYECKOrO0 W MAarHUTHOTO TOJIEH,



MEePUOJ U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsiji U Cujla TOKa B
mporiecce TapMOHMYECKUX  DJIEKTPOMATHUTHBIX  KojeOaHuid, (OKycHOe
pacCTOSIHUE U ONTUYECKasl CUJia JIMH3bI, IPU ONMHUCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKUI CMBIC HMCIOJIb3YEeMbIX BEJIUYUH, WX OOO3HAUYCHUS W €IUHMIIBI,
yKa3piBaTh (OPMYJIbI, CBS3BIBAIONIME JaHHYI0 (PU3MYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYMHAMU;

OMHUCHIBATh HW3YUYCHHbIC KBAHTOBBIC SBJICHUS MU TMPOIECCHI, HUCMIOIB3YS
dbu3nuYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPrusi M UMMYJbC (HOTOHA, MEPHOJ ToJypacnana, dHEprus
CBSI3W aTOMHBIX SJIep, NMPH OMHCAHWU MPABWIHHO TPAKTOBATh (PU3MUECKUIN
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, MUX OOO3HAYCHUS] W EIUHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIAE JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTHUMHU
BEJTMYMHAMH, BBIUUCIIATH 3HAUYCHUE (PU3HMUECKON BEITUYNHBI;

aHAJM3UPOBaTh  (PU3MUECKHME TPOIECCHl U SBJICHHS, HCIOJb3Ys
dbu3udecKue 3aK0HBI M MPUHIUIBI: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U
napajjieIbHOIO0 COEAWHEHHUS MPOBOJHUKOB, 3akoH Jxoyns—JleHua, 3akoH
AJIEKTPOMArHUTHOW HWHIYKIMHU, 3aKOH MPSMOJUHEHHOIO PaclpoCTpaHEHUS
CBETa, 3aKOHBl OTPaXEHMSI CBETAa, 3aKOHBI MPEJIOMJICHUS CBETA, YpaBHEHHUE
OiiamreitHa s Gorodddexra, 3aKOH COXpaHEHUs SHEPTHHU, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXPAHEHMS DJIEKTPUUECKOIro 3apsija, 3aKOH COXpPaHCHUS
MacCOBOTO UMCJIa, MOCTynaThl bopa, 3aK0H paJlMOaKTUBHOIO pacrajia, Ipu 3TOM
pasnmuyath  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIpKCHHUE U YCJIOBUS (TPaHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

ONpeAeisiTh HaNpaBJICHUE BEKTOpa MHAYKIMHM MATrHUTHOTO  MOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHa;

CTPOUTh M ONMHUCHIBATH M300pa)KEHHE, CO3/1aBaEMOE€ TIJIOCKHUM 3€PKaJIOM,
TOHKOM JIMH30M;

BBITIOJHATh SKCIEPUMEHTHI IO HWCCICIOBAHUIO (DU3MYECKUX SBICHUN W
MIPOLIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUU: MPU 3TOM
dbopmynupoBaTh mpobieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHHS, TMPOBOIAUTH OMBIT U
dbopMynHpOBaTH BHIBOJBL

OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE M3MEpEHUs] (PU3NYECKUX BEJIHYHH,
Py OTOM BHIOMPATh ONTHUMAIBHBIA CIOCOO0 HM3MEPEHHS W MCIOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;



UCCJEeI0BAaTh 3aBUCUMOCTU (PU3WYECKUX BEJIMYUH C MCHOJIb30BaHUEM
NpSIMBIX H3MEPEHMI: NpHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pPE3yNIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BETUYMH B BHJIE€ TAOJIULl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuiIa OE30MacHOro0 TpyAa IMPU IMPOBEACHUU UCCIEOBAHUM
B paMKax y4yeOHOro 3KCIEPUMEHTa, Y4eOHO-HCCIE0BATEIbCKON U MPOEKTHOM
NESATENbHOCTH  C  HWCIOJB30BAHMEM  M3MEPUTEIBHBIX  YCTPOHCTB  H
1abopaToOpHOro 00O0PYAOBAHMUS;

pemiatb pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3UYECKON MOJENbIo,
UCTIONIBb3YA (PU3WYECKHUE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajiu3a YCIIOBUS
3a/layd BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACNATh (PU3MUECKHE BEIMUYMHBI U
(dopMyIbl, HEOOXOAUMBIE JUIsl €€ pEellIeHUs, TPOBOAUTH PAacUYEThl U OLEHUBATH
pPEaNbHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

penarhb KayeCTBEHHbIE 3aJlavyu: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUN C OMOPOM HA M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS;

UCIIONIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(POPMAIIMOHHBIE  TEXHOJOTMW  JUIsl  TIOWCKAa, CTPYKTYpUpPOBaAHUS,
UHTEpIpPETAllMi M TMPEJCTaBiIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAaIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOJTyYaeMyI0 HH(OpMAIHIO;

OOBSCHATh TPHUHIMIIBI JCUCTBUS MAIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0  MCIHOJB30BAHHS B
IMOBCEIHEBHOM »KU3HHU,

OPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPY)KAIOIIET0 MUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0€30MacHOCTH MpW  oOpameHuu ¢  mpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUS 310POBbsl U COOJIIOIEHUSI HOPM
HKOJIOTMYECKOTr0 TIOBEJICHUS B OKPYXKalOUIEH Cpele;

paboTaTe B TpPYIIE C BBINIOJHCHHEM Pa3JIMYHBIX COIHATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIMbl, PAMOHAIBHO PACHPENENATh OOA3aHHOCTU U
IUIAHUPOBATh  JICATEILHOCTh B  HECTAaHAAPTHBIX CHUTYyallUsaX, aJIeKBaTHO
OLICHWBAaTh  BKJIAJ  KaXJOr0 M3 YYACTHUKOB TPYIIbl B  pEIICHHE
paccMaTpruBaeMoOi MPOOIEMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne Kosau4vecTBO 4acoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudpossbie)
I | Ppa3aejioB U TEM KonTposbhsl | IlpakTudecku
Bcero o0pa3oBaTejibHbIE
/| mporpamMmsI € paboThI € paboThI
0 pecypchl
Paznen 1. PUBUKA U METO/JAbI HAYUHOI'O IIO3HAHUS
bu6mmoreka [IOK
dus3nka 1 METOIBI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay49HOTO TIO3HAHUS )
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 | Kunemartuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 | JlmHammuka 7 https://m.edsoo.ru/7f41bf7
2
bubnuorexa [JOK
3aKOHBI COXPAHCHHS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE »
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



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

OcHOBEI bubnunoreka LIOK

3.1 | MonexymsapHO- 9 https://m.edsoo.ru/7f41bf7
KUHETHYECKOM TEOPHHU 2
OCHOBLI bubmnoreka LIOK

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIMHAMUKHA 5
ArperatHblie bubnuoreka [JOK

3.3 | cocTosHM BelecTBA. 5 https://m.edsoo.ru/7f41bf7
®Da3oBbIE IEPEXO,IBI 2

Uroro no pazneny 24

Pazgen 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
4.1 | DnekTpocraTUKa 10 https://m.edsoo.ru/7f41bf7
2
[ToctostHubII
AIEKTPUUYECKUN TOK bubmorera [IOK
4.2 P ) 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3muyHbIX >
cpenax h
Hroro no paszneny 22
PesepBHOe Bpems 2



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

Ne KoauyecTBo yacoB
DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB (undpossbie)
I KoHTpoJubsH IIpakTHyeck
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble padoThI ue padoThl
0 pecypchbl
Paznea 1. JIEKTPOJINHAMUKA
1 MarnuTtHoe 1oJe. bu6mmoreka [IOK
1' DJIeKTpOMarHUTHasK 11 1 3 https://m.edsoo.ru/7f41c9
UHYKIHS ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
5 MexaHnueckue u bubnuoteka [JOK
1' 3IEKTPOMArHUTHBIE 9 1 https://m.edso0.ru/7f41c9
KoJieOanus 7c
2. MexaHu4eckue u bubmorera [IOK
5 1 https://m.edsoo.ru/7f41c9
2 AIIEKTPOMArHUTHBIE BOJTHbI 7¢
2 bubnuorexa [JOK
3' OnrTuka 10 3 https://m.edso0o.ru/7f41c9
ic
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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. bubmunorexa LIOK
3. OCHOBBI CHEIHATBHOM
4 1 https://m.edso0.ru/7f41c9
1 TEOPUH OTHOCHUTEIIBHOCTH 7c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4, DJIeMEHTHI KBAaHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OIITHUKU
ic
4 bu6mmoreka [IOK
2' Crpoenue atoma 4 https://m.edso0.ru/7f41c9
ic
4 bu6mmoreka [IOK
3' AToMHOE S1pO 5 https://m.edso0.ru/7f41c9
7c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bu6moreka [IOK
5. DJIeMEHTBI aCTPOHOMHUHU U
7 1 https://m.edsoo.ru/7f41c9
1 acTpopu3uKu 7c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
5 bu6moreka [JOK
1' O6o01aroIIee TOBTOPEHHE 4 https://m.eds00.ru/7f41c9
7c
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE
Jara P
KounTpoun uupposbie
Tema ypoka Bcee IIpakTu4ec HU3yYCH
HbIE o0pa3oBaTeibH
ro Kue padotbl | M
I padoThI ble pecypchl
bubnuoteka
®du3nKa — Hayka O MPUPOJIE. OK
Hayunbie MeTo1p1 TO3HAHUSA 1 1
OKDVKAIOLLENO MITha https://m.edso0.ru
PyRAOM P [ff0c32€2
Ponb u mecTo ¢uzuku B
. bubnuoreka
(hopMUPOBaHUH COBPEMEHHOM OK
Hay4YHOU KapTUHBI MUDA, B 1 1
MPAKTUYECKOU JIeATeTLHOCTH hitps://m.eds00.u
paKt! A /ff0c33e6
TroIen
MexaHu4eckoe IBUKEHUE.
bubnuoTeka
OTHOCUTENBHOCTh
LHOK
MEXaHUYECKOTO JBHIKCHUS. 1
TleDeMELICHIE. CKODOCTL https://m.edsoo.ru
DEMPCIIISHHE, CROPOCTE, [ff0c3508
yCKOpEHUE
- bubnuoteka
PaBHOMEpHOE NpAMOTHHEWHOE
1 [HOK

IBIDKEHHUE

https://m.edsoo.ru



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

[ff0c3620

bubmmoreka
PaBHOyCKOpEHHOE HOK
MIPSIMOJIMHEUHOE JIBUKECHHE https://m.edso0.ru
[ff0c372e
bubmmoreka
CBo0OoHOE ITafeHueE.
VYckopenue cBOOOTHOTO HOK
P https://m.edso0.ru
flajieHuA [ff0c39cc
. bubnnoreka
KpuBosmHeliHOE nBUXEHNE. 1OK
BIKEHHUE MaTepUaTbHOMN
A P https://m.edso0.ru
TOYKH IO OKPY’KHOCTH /ff0c3ada
[IpuHIUIT OTHOCUTEIBHOCTH bubnnorexa
INanunes. MHepuuanbHbie ILIOK
cuctemsl otcuera. [lepBriit https://m.edsoo.ru
3akoH HproToHa [ffOc3be8
Macca tena. Cuna. [Ipunmun bubnmoreka
cynepnosunuu cuil. Bropon LIOK
3akoH HeroToHa nsis https://m.edso0.ru
MaTepuaIbHOU TOYKH [ffOc3be8
Tperun 3akoH HeroToHa m1st bubnmoreka
MaTEpHUAIbHBIX TOYEK I[HOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru

[ff0c3be8

3aKOH BCEMHPHOTO TATOTCHHUSI. bubmmotexa
HOK

Cuna tspxectu. IlepBas

KOCMHYECKAst CKOPOCTh https.fiim. 20300, 1
[ff0c3d00
bubnuoteka

Cuna ynpyroctu. 3akoH ['yka. LIOK

Bec tena https://m.edso0.ru
/ff0c3e18

Cuna tpenus. Koapdunment bubnuoteka

Tpenusi. Cuia ConpoTUBIICHUS [HOK

MpY IBMOKEHUHU TEJIa B https://m.edso0.ru

’KHIKOCTH WJIH Ta3e [ffOc3f76

[ToctynarenbHoe 1

BpallaTeabHOE JBIKEHUE bubnuoreka

a0COJIFOTHO TBEPJIOTO Tea. I[HOK

MowmeHnT cuibl. [lnedo cuibl. https://m.edso0.ru

YcioBus paBHOBECHUS TBEPIOTO [ff0c41a6

TCl1a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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NMnynsc maTeprabHOM TOYKH,

bubnuoteka
CHUCTEMBI MaTEPHAIbHBIX TOYCK.
HOK
Nmnynse cuiibl. 3akoH
O — https://m.edsoo.ru
P ybea. [ff0c43d6
PeakTruBHOE IBHKEHUE
PaboTa 1 MOIITHOCTH CHITBL.
bubnuoteka
Kunernueckast sneprus OK
MarepuanbHOI Touku. Teopema 1
00 M3MECHEHNN KHHETHYECKOW hitps:/m.edsoo.ru
[ff0c4502
SHEPTHH
[TorenumansHas 3HEPTHUSL.
[TorenumanpHas SHEPTUst bubnmmoreka
ynpyro naepopMupoBaHHOU [IOK
npyxuHsbl. [loTeHunanbHas https://m.edso0.ru
SHEPTHUs TeJa BOIHU3U [ffOc461a

IIOBEPXHOCTHU Semin



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

TloTenmanpHbIE U
HETNoTeHIMAIbHBIE CUiIbl. CBA3H

bubmmotex
pabOThI HEMTOTCHIIMATHHBIX CHJT cka
- HOK
C UBMEHEHUEM MEXaHHUYECKOU
https://m.edsoo.ru
SHEPrUU CUCTEMBI TeJl. 3aKOH
. /ff0c478c
COXpaHEHUsI MEXaHUYECKOU
SHEPTUH
JlabopaTtopHnast pabota
«HccnenoBanue cBsi3u paboThI
CHUJIBI C U3BMEHEHUEM
MEXaHUYECKOM HEePTUU Tela Ha
pUMepe PaCTKEHUS
PE3UHOBOTO KI'yTa»
KounTposbnas pabora no teme bubnroreka
«Kunemaruka. J[mHaMuKa. I[IOK
3aKOHBI COXpaHEHHUS B https://m.edso0.ru
MEXaHUKE» [ff0c4b74
OcHoBHBIE TIOJIOKEHUS bubnuoreka
MOJIEKYJISIPHO-KUHETHYECKO I LIOK
Teopuu. bpoyHoBckoe https://m.edso0.ru
nsuxenue. Auddysus [ffOc4dc2



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

Xapakrep JBUKEHUS U
B3aUMOJECHUCTBHSA YaCTHI]
BelecTsa. Moaenu ctpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
Ten

Macca monekyn. KonnuectBo
BemiecTBa. [locrosHHas
ABoraapo

TermoBoe paBHOBECHE.
Temmepatypa u e€ uamMepeHue.
[Ikama remnepatryp Llenscus

bubnnorexa
Wneansueiii ras B MKT. ITIOK
OcHoBHoe ypaBHeHue MKT https://m.edso0.ru
[ffOc4fde
AOCOIOTHAs TeMIIepaTypa Kak
. o bubnuoreka
Mepa cpeiHeld KHHeTHYECKOM OK
SHEPTUH JBWKCHUS MOJICKYJI. .
VpaBaeHue MeHeeeBa- https://m.edsoo.ru
p A /FfOc511e

Knaneiipona

3akoH JlanbToHa. ["a30BbIE
3aKOHBI



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

JlaboparopHas paboTa
«HccnenoBanne 3aBUCHMOCTH
MEXIy TapaMeTpaMH COCTOSTHHUS
Pa3pekKEHHOTO Ta3a»

H3omporiecchl B U1€aibHOM rase BubnmoTeka
1 ux rpaduueckoe LOK
I —— https://m.edsoo.ru
[ff0c570e
Buyrpennssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI bubnuoreka
U criocoOBbl €€ N3MEHEHHUS. ITOK
KonuuecTBo TemioTs! u padbora. https://m.edsoo.ru
Buyrpennss sueprus [ff0c5952
0JIHOATOMHOTI'O MACaIbHOr0 ra3a
bubnmoreka
OK
Buytet TenuonepeaT ﬁtps://m.edsoo.ru
/ff0c5c36
VY nenbHas TEIIOEMKOCTh bubnuoreka
BelecTBa. KoJmuecTBO TEIIOTEI HOK
IIpU TeIUIonepeaaye. https://m.edsoo.ru
AnmabaTHBIH TIpoIece [ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
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IIepBblii 3aKOH TEPMOJUHAMUKH

Bubnunoreka

3 HOK
Y €ro IpUMEHEHHUE K
3 0MDOLECCAM https://m.edsoo.ru
pout [ff0c5efc
bubnunoreka
3 Heob6patumocTs mpoiieccoB B 1IOK
npupojae. Bropoii 3akoH
4 T: hf[)OHI/IHaMI/IiI/I https://m.edso0.ru
pMon [ff0c6230
bubnnoreka
[Tpunmun nevicteus u KT/ HOK
TEIIOBOM MAaIlINHEI https://m.edsoo.ru
[ff0c600a
3
5 [uxn Kapno u ero KIIJ]
3 | DOxoyorm4eckue mpoOIeMsbl
7 | TemI0’HEePreTHKU
OBoGmaromii ypox bubnuoreka
3 LHOK
«MoutekynsipHas (pU3MKa.
8 OCHOBBI TEPMOINHAMUKI) https://m.edsoo.ru
pMOA /ff0c6938
bubnuoreka
KoHuTposbHas padoTa 1o Teme
3 LHOK
«MonekynspHas pu3uKa.
? OCHOBBI TEPMOIUHAMUKI) https://m.edsoo.ru
pMOA /ff0c6a50
4 | TlapooOpa3oBaHue u bubnuoreka
0 | xonpencauus. Mcnapenue u I[HOK
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https://m.edsoo.ru/ff0c6a50

KHUIICHHE https://m.edsoo.ru
[ff0c63b6
bubnunoreka

AOCOJIIOTHAS. ¥ OTHOCHUTEIIbHAS
HOK

BJI&YKHOCTh BO3/yXa.

HachieHHLL 1 https://m.edsoo.ru

B p /ff0c64d8

TBépnoe Teno.

Kpucrannmmaeckue u amopdabie bubnuoteka

Tesla. AHM30TPOTIUS CBOUCTB IIOK

KpucTauioB. JKuakue https://m.edsoo.ru

kpuctaibl. CoOBpeMEHHbIE [ff0c65f0

MaTepHuabl
bubnuoreka

[TnaBneHne U KpUCTAIUIU3AIHA. OK

V nenpHasg TEIUIOTA IJIABJICHUS. 1

CVeMALIS https://m.edsoo.ru

y 1 /06708
bubnuoreka
HOK

ypaBHeHI/Ie TEIJI0BOro OajzaHca

https://m.edsoo.ru
[ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DnekTpu3aIus Tel.

Bubnunoreka

. K
DnexTpuueckuu 3apsj. /Isa 1o
BHJIA DJIEKTPUYECKUX 3aPSI0B hitps://m. edsoo.ru
8 p P [ffOcBbcc
[IpoBOAHUKH, AUIITIEKTPUKHU U bubnuoreka
MOJIYIPOBOAHUKH. 3aKOH HOK
COXpaHEHUs IEKTPUIECKOTO https://m.edsoo.ru
3apsiia [ffOc6bcc
. bubnnoreka
B3anmoneuncTBue 3apsiios.
. IHOK
3akoH Kynona. ToueuHbin
- https://m.edsoo.ru
p P [ffOc6ced
Hanpsioxeénnocthb
bubanoreka
AIEKTPUYECKOTO MOJIS.
[TpunIMn cynepno3uiuu HOK
IEKTPUYECKHUX IT0JIEH. JIMHUN https://m.eds00.ru
pH ' [ffOC6f2
HaNpsHKEHHOCTH
PaGoTa cun bubnauoreka
DJIEKTPOCTATHYECKOIO IOJIS. HOK
ITorenuman. PasHoctn https://m.edsoo.ru
MOTEHIINAIOB [ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

[IpoBOAHUKH U AUDIIEKTPUKH B bubnuoreka
IEKTPOCTATUYECKOM II0JIE. HOK
JusnekTpuueckas https://m.edsoo.ru
MPOHULIAEMOCTh [ff0c7018
bubnuoreka
OnektpoeéMkocTts. Konnencarop Ii:)K// q
ps://m.edso00.ru
/ff0c7126
. bubanoreka
DIIEKTPOEMKOCTD IIIOCKOTO
[HOK
KOHJEHCAaTOpa. DHEPrust https://m.edsoo.ru
3apsHKEHHOTO KOHIEHCATOpa /ffOc.72c(.) '

JlaGopaTopHnast pabota
"M3mepeHue 3neKTpoEMKOCTH
KoHAeHcaTopa"



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

[IpuHIMN neicTBUs U
pUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO arrapara,
CTPYMHOTIO IIPUHTEpA.
DneKTpocTaTUYEeCKas 3alluTa.
3a3eMIIeHHe AIEeKTPOIpruOOpOB

DIEeKTPUYECKUN TOK, YCIIOBHS
€ro CYIIeCTBOBAHMSL.
[TocrosiHHEIM TOK. Cuna Toka.

Hanpsioxkenne. ConpoTuBieHue.

3akoH OMa 15 ydyacTka Lenu

IlocnenoBarenpHOE,

napajuiesibHOE, CMEIIaHHOE bubnuoreka
CO€IMHEHHE MPOBOTHUKOB. [IOK
JlaGopaTopHas pabota https://m.edso0.ru
«M3yueHnue cMenaHHoro [ff0c7410
COEIIMHEHUS PE3UCTOPOBY»

Pa6ota u moutHOCTH Enoéiﬁznowm

ANEKTPUUECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru
[ff0c7838



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

3axon Oma Juis TOJIHOM
(3aMKHYTOM) 3JIEKTPUYECKON

bubnuoteka
uenu. KopoTkoe 3aMbIKaHueE.
HOK
JIaboparopHas paboTa
«M3mepenune IJ]C nucrounuka https://m.edsoo.ru
P [ff0c7ae0
TOKa M €r0 BHYTPEHHETO
COTPOTUBIICHUS»
DNeKTpOHHAas MPOBOJIUMOCTb
TBEPABIX METAJLIIOB.
3aBUCHMOCTb CONIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
DIJIEKTPUYECKUHU TOK B BaAKyyMe.
CBouCTBA JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX
bubnuoreka
coOCTBeHHas U MpUMecHas
- [HOK
npoBoauMocTs. CBOUCTBa p—N-
LeDexOa https://m.edsoo.ru
pexoa. [ff0c84ae

[TonynpoBOAHUKOBBIE TPUOOPHI



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DNEeKTPUUYECKUH TOK B

bubnuoreka
pacTBopax U paciuiaBax

HOK
AJIEKTPOJIUTOB.
T —— https://m.edsoo.ru

[ff0c82ba
JUCCOITHAITUSA. DIIEKTPOJIH3
DNeKTpUYECKUU TOK B raszax. bubnuoreka
CaMOCTOSTENBHBIN U ILHOK
HECAMOCTOSITENIHBINA Pa3psijl. https://m.edso0.ru
Mosnus. [Tnasma [ffOc84ae
DneKTpuYecKue Mpuodopsl U bubnuoteka
YCTPOMCTBA U UX MPAKTUYECKOE HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edso0.ru
0€e30MacHOCTH [ffOc86fc

bubnuoreka
O6o0maromuii ypok LHOK
«INEKTPOIMHAMUKAY https://m.edso0.ru

/ff0c88be
KonTposbHas paboTa no Teme bubnuoreka
«Qnekrpocraruka. [TocTosHHbII LIOK
anekTpuueckuii Tok. Toku B https://m.edso00.ru

[ffOc8a8a

PAa3JIMIHBIX CpeaAaAX»



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

. bubnunoreka
PesepsHbiil ypok. KonTponbHas
6 LIOK
paboTta 1o Teme 1
7 N ——" https://m.edso00.ru
pos [ff0C8C56
. bubmmoreka
PesepBHBIi ypOK.
6 . LIOK
O6o0mmaromuii ypok 1mo TeMam 1
8 10 x1acea https://m.edsoo.ru
[ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITTPOI'PAMME



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

11 KJIACC

N KoJsnyecTBo yacoB
i DJIeKTPOHHbIE
ara
n KonTpousb uudposbie
Tema ypoka Bce P IIpakTnyec | H3y4eH
/ HbIE o0pa3oBaTe/ibH
ro KHe padoTbl | HA
Iy padoTbI ble pecypcehl
[TocTOsIHHBIC MAarHUTHI M X
N bubnnoreka
B3auMOJIeHcTBHE. MarHUTHOE
. LIOK
1 | none. Bektop MarHuTHOM 1
AHAYKIWW. JIMHUY MAarHUTHOMU hitps://m.eds00. Iy
VI, 09778
UHIYKLIHAN
MaruuTtHoe noJje NpoBOJHUKA bubnuoreka
o | € TOKOM. OmeIT Opcrena. 1 LIOK
B3anmopelicTBre mpoBOAHUKOB https://m.edsoo.ru
C TOKOM [ff0c98fe
bubnuoreka
JlaGopaTtopHas pabota
LHOK
3 | «/3ydyeHue MarHuTHOTO TOJIS 1 1

KaTyHIKHU C TOKOM>»

https://m.edsoo.ru
[ff0c98fe



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

JlelicTBME€ MarHUTHOTO TOJISI HA

IIPOBOJHUK ¢ TOKOM. Cuia bubnuoreka

Awmmepa. JlaboparopHas pabota HOK

«HccnenoBanue nencTBus https://m.edso0.ru

MOCTOSITHHOTO MAarHuTa Ha [ff0c9ac0

paMKy ¢ TOKOM»

JIelicTBHE MarHUTHOTO TOJIA HA bubnuoreka

JBIDKYIIYIOCS 3apsDKCHHYIO [IOK

gactuity. Cwia JlopeHnma. https://m.edso0.ru

Pa6ora cunel Jlopenua [ff0codf4

DneKTpOMarHuTHas WHTYKITHSI.

[ToTok BekTOpa MarHUTHOM

uaaykuu. IJ1C uHayKIuu.

3aKOH 3JIEKTPOMarHuTHOM

uHayknuu dapanes

JlaGopaTopHnas pabota bubmmorexa
LHOK

«HCCJ’IGI{OB&HI/IC SABJICHU S
BHGKTpOMaFHI/ITHOﬁ HHAYKIOHUU»

https://m.edsoo.ru
[ff0cal50



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

NHayKTUBHOCTB. SIBIEHUE

camouHaykuuu. J1C bubnuoreka
CaMOUMHIYKIIMH. DHEPTHs LIOK
MAarHUTHOTO MOJISI KaTYIIKH C https://m.edso0.ru
TOKOM. DJIEKTPOMAarHUTHOE [ff0ca600
rnoJje
TexHnueckne ycTpoicTBa U ux
MIPUMECHECHHE: TTIOCTOSTHHBIC
MarHUTHI, 3JICKTPOMArHUTHI,
JJIEKTPO/IBUTATEIb,
YCKOPHUTEH 3JI€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS MeYb
. bubnuoreka
O6o0maromuii ypok
LHOK
«MarsuTtHoe€ nozJe.
DJIeKTpOMarduTHas WHIAYVKIIAS) https://m.edsoo.ru
P Y [ff0cab8?
bubnuoreka
KonTposbHas paboTa no Teme LIOK

«MarauTHoe fnoJe.
QHGKTpOMaFHI/ITHaH HHIAYKOUS»

https://m.edsoo.ru
[ff0cad58



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

CB00OOAHBIE MEXAaHUYECKUE

Kosebanus. ['apMoHHUYECKHe bubmorexa

KoJjeOaHus. YpaBHEHUE HOK

rapMOHUYECKHUX KOJIeOaHHIA. https://m. eds00.
[ff0caf06

[IpeBpanienue sHeprun

JlabopaTtopHnast pabota

«HccnenoBanne 3aBUCHMOCTH

Tepro1a MaJIbIX KOJIeOaHui

rpy3a Ha HUTH OT JJTMHBI HUTH

Y Macchbl Tpy3a»

KonebaTenbHBIN KOHTYP.

CBoOoubIe

AJIEKTPOMArHUTHBIE KOJeOaHus bubnuoreka

B UJICAJIbHOM K0JIe0aTeIbHOM [IOK

KOHTYpE. AHAJIOTUS MEXIY https://m.edso0.ru

MEXaHUYECKUMHU U [ff0ch820

AIIEKTPOMArHUTHBIMH

KoJieOaHusIMU

®opmyna Tomcona. 3akoH bubnuoreka

COXpaHEHUS SHEPTUU B HOK

UJeanbHOM KoJle0aTeTbHOM https://m.edsoo.ru
[ffOcb9c4

KOHTYpE



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

[IpencraBnenue o 3aTyxaromux

bubnunoreka
KoJieOaHusx. BeIHYKICHHBIC
HOK
MeEXaHUYECKHUE KOJIeOaHus.
Pesonanc. BeinyxneHHbIE https://m.eds00.1u
’ [ffOcbb86
AIIEKTPOMArHUTHBIE KOJICOAHUS
[IepeMeHHBIN TOK.
CunyconaanbHbIA
. bubmmoreka
MepeMEeHHbBIN TOK. MOIITHOCTh oK
MePEMEHHOTO TOKa. .
AMIUTMTYIHOE U ICUCTBYIOIIIEE https://m.edsoo.ru
yio /ffOchd34

3HA4YCHUEC CUJIBI TOKA U
HAIps>KCHUA

Tpancdopmatop.
[TpousBojcTBO, IEpeaaya u
noTpeOICHNE ICKTPUICCKON
SHEPTUU



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

YCTpOUCTBO U MPAKTHUECKOE

IIPUMEHEHHE AIEKTPUUECKOTO bubmotexa

3BOHKa, FeHepaTopa HOK

[IEPEMEHHOT0 TOKa, TMHUU https://m.eds00.
/ffOcc324

aNeKTponepeaay

DKOJIOTUYECKHE PUCKU TTPU

IIPOU3BOJICTBE

anekTpo3Heprun. Kynerypa

HCI0JIb30BAHUS

AIIEKTPOIHEPIHH B

MOBCEAHEBHOM KU3HU

MexaHndeckye BOJHEI,

YCIIOBUS PacIpoCTPaHEHHUSL. bubnuoreka

[Tepuoa. CxopocTh [HOK

pacnpoCTpaHeHUs U JIJIMHA https://m.edso0.ru

BoJIHBL. [lonepeunbie u [ffOcca54

IIPOJIOJIbHBIE BOJTHBI

3Byk. CKOpOCTb 3ByKa. EHO(EHOTCK'&

I'pomkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

https://m.edsoo.ru
[ff0cccOc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

3JIGKTpOMaFHI/ITHI)IC BOJIHBI, UX
CBOHMCTBA U cKOpoCTk. [IIkana
QJICKTPOMArdHUTHBIX BOJIH

Bubnnoreka
HOK
https://m.edsoo.ru
[ffOccfe0

[IpuHUUIB paTuOCBA3U U
TeneBuaenus. Pa3surue
CpeACTB CBs3U. Pammonokanus

bubnuoreka
KontponpHas padota LHOK
«Konebanus u BOJHBI» https://m.edso0.ru

[ffOcc6f8
[IpssMmonmHeHOE bubnuoteka
pacpoCTpaHEHHE CBETA B [HOK
OJHOPOHOM cpene. ToueuHblid https://m.edso0.ru
UCTOYHHUK cBeTa. JIyu cBeTa [ff0cd350
OtpaxeHue cBeta. 3aKOHbI bubnuoreka
oTpaxkeHus ceeta. [loctpoenue [HOK
M300pakKeHUH B TJIOCKOM https://m.edso0.ru
3epKaje [ffOcd4e0
[Ipenomnenue ceeta. [lonHoe bubnuoreka
BHYTpPEHHEE OTpaKEeHUE. [HOK
IIpenenbHbIA yroi noJIHOTO https://m.edsoo.ru

[ff0cd7f6

BHYTPCHHCT'O OTPAKCHUA



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

JIaboparopHas paboTa

Bubnunoreka

«M3Mepenue nokasaress HOK

MPEJIOMIICHHUS CTEKIIa» hitps://m. edsoo.ru
[ff0cd67a

JIunsel. [loctpoenue bubnuoteka

M300paxxeHUil B IMH3E. HOK

@opMyIta TOHKOU JINH3BI. https://m.edso0.ru

YBenuueHue JIMH3bI [ffOcddle

JlabopaTtopHnast pabota

«MccnengoBanue CBOMCTB

M300paKeHU B JIMH3AX)»

Hucnepcus cBeta. CoXHBII

cocraB Oenoro cera. L[BerT.

JlaGopaTtopHnast pabota

«Habmonenue nucnepcuu

CBETa»

HNutepdepennus certa. bubmmorexa

Judpakuus ceTa. HOK

JlHpakiHoHas pemETka https://m.edso0.ru
[ffOced22
bubnuoreka

ITomtepedHOCTH CBETOBBIX BOJIH. HOK

HOHHpI/ISaI_[I/ISI CBCTa

https://m.edsoo.ru
[ff0cf02e



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

OnTrueckue npudOpsI U
YCTPOMCTBA U YCIOBUS UX
0€3011acCHOTO IPUMEHEHUS

I'pannipl MpuMeEHNMOCTH bubnuoreka
KJIACCHYECKOW MEXAHUKH. HOK
[ToctynaTel cienuanbHOU https://m.edso0.ru
TEOPUH OTHOCHUTEIIBHOCTH [ff0cf862
OTHOCHUTENBHOCTH bubnuoreka
OJTHOBPEMEHHOCTH. [HOK
3aMensieHne BpEMEHU 1 https://m.edso0.ru
COKpAIICHHUE TJTUHBI [ffOcfad42
DHEPrusi ¥ UMITYJIbC bubnuoteka
PENATUBUCTCKON YaCTHLIBI. HOK
CBsI3b MaccChl € SHEPTUEH U https://m.edso0.ru
HMITYJIbCOM. DHEPTHSI TIOKOS [ffOcfc68
KonTponsnas pabora «OnTuka. bubmotexa
[HOK

OCHOBBI cIeMAIBHOW TEOpUU
OTHOCUTEIBHOCTH

https://m.edsoo.ru
[ffOcf6f0

®otonsl. ®opmyna Ilnanka.
DHeprus 1 UMIyJIbC GOTOHA

bubanoreka
HOK
https://m.edsoo.ru
[ffOcfel6



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

OTKpbITHE U HCCIIE0BAHNE
dotorddekra. OnbiTer A. I
CroneroBa

Bubmnnoreka
HOK
https://m.edsoo.ru
[ffOcffc4

3akoHbl poTodrPdexTa. bubnuoteka

VYpaBHeHue DUHIITEHHA IS ILHOK

¢doTorddexra. «KpacHas https://m.edsoo.ru

rparuiay Gororddexra /ff0d015e

Hasnenue ceera. Onbith [1. H. bubmmorexa

JlebeneBa. Xumudeckoe HOK

eHCTRIE CBETA https://m.edso0.ru
[ff0d04a6

TexHuyeckue ycTpoicTBa u

MPaKTUYECKOEe MPUMEHEHHE:

(dhoToseMeHT, (OTOIATIHK,

coJiHe4Hast OaTapesi, CBETOIUO/T

Pemenue 3a1ay no Teme bubmotexa
[HOK

«IJIEMEHTHI KBAHTOBOU
ONTHUKI

https://m.edsoo.ru
[ff0d0302



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

Monaens aroma ToMcoHa. bubmmoreka
OmnsiTel Pesepdopaa mo LIOK
pacCesIHUIO O-4aCTHLL. https://m.edso0.ru
[InanerapHas Mojenb aToma [ff0d091a
bubmmoreka
[Toctrynatel bopa HOK
https://m.edso0.ru
/ff0dOafa
N3nydeHne u norionieHue bubnnorexa
(hOTOHOB MpHU TIEPEX0JIe aToMa LIOK
C OJTHOTO YPOBHS PHEPTUU HA https://m.edso0.ru
npyroui. Buasl criekTpos [ff0dOafa
BoiHOBEIE CBOMCTBA YaCTHIL.
Bousnsr ne bpowis. Bubmaorexa
KopnyckyisipHO-BOJIHOBOU HOK
https://m.edso0.ru
nyanu3M. CIIoHTaHHOE U /ff0d0ca8
BBIHY)KJICHHOE H3JIyYCHHE
OTKpBITHE PAIMOAKTUBHOCTH. bubnuoreka
OmnsiTe Pesepdopaa mo I[IOK
OIIPEIIETICHUIO COCTaBa https://m.edsoo.ru
[ff0d0fd2

PaaOaKTUBHOT'O U3JTYUCHUS



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

CporictBa anbda-, 6era-,
raMmma-u3J1ydCHUs. Bnusane
PaAOaKTUBHOCTH HA )KHUBBIC
OPraHU3MBI

OTKpbITHE IPOTOHA U

HeuTpoHa. M3oronsl. Anbda- E?}?HOTeKa
pacnaz. DJIeKTPOHHBIW U 1 1
MMO3UTPOHHEIN OeTa-pacra https://m.edsoo.ru
P pacral. /f10d1162
l'amma-nsnydenune
BHGPFI/IX CBs3U HyKJ'IOHOB B
Bbubnnoreka
sape. SlaepHbie peakium. OK
Anepubin peaktop. [Ipodaemsr, 1 1
MEPCHEKTUBBI, SKOJIOTHYECCKUEC https://m.edsoo.ru
P ’ /ff0d1356

aCTeKThl AIEPHOU IHEPTETUKHI



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

DNeMeHTapHbIE YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HaAOJIOIEHUS M PETUCTPAIIN
2JIEMEHTaPHBIX YaCTHII.
Kpyrusiit cTon
«DyHaMeHTaIbHbIE
B3aUMOJCUCTBUA. EQUHCTBO
¢u3nyecKou KapTUHBI MUpa»

bubnunoreka
HOK
https://m.edsoo.ru
[ff0d0e38

Bun 3B€31H0r0 HebAa.
Co3sBe3nus, sipKue 3BE31bI,
IUTAHETHI, NX BUIUMOE
nemwxkenne. CoiHeyHas
cHcTeMa

Couuite. CotHeunas
aKTUBHOCTE. MIcTOUHHUK
sHepruu CoJiHIA U 3BE3]



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

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
TJIABHOW TIOCJIEIOBATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpemeHHbIe NPeACTaBICHUS
0 TIPOUCXOKICHUHN H IBOJOIIH
ConHua u 3B€37

Mneunsin [1yte — Hama
I'amaktuka. [Tomoxkenne u
neroxkenne CoJtdna B
l'anaktuke. ["'amakTukm.
Uepnbie ObIphl B sapax
raJlakTUK

Bcenennas. Paz6eranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PenmkroBoe
u3NyyeHue. MeraraiakTuka

Hepemennsie npo0iaembl
aCTPOHOMHUHU

KonTtponsHas pabora
«NeMEeHThI aCTPOHOMUH U
acTpou3uKm»




O6o6maromuit ypok. Posb
(GU3UKU ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
Y 3TUYECKOH chepax
NESITeTFHOCTH YeJIOBEKa

O6o06maronuii ypok. Ponb u
MecTO (PU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAyYHOU
KapTHUHE MHUpa

O6o06matromuii ypok. Poib
(bu3UYeCcKOi TeOpuu B
hopmupoBaHUHT
MPEACTABICHUHN O PU3NUECKON
KapTUHE MHpa

O6o06maromuii ypok. Mecto
(bU3NYEeCKO KapTUHBI MHpPa B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABIICHHIA O IPUPOIC




5 PesepBHbIi ypok. MaruutHoe
6 noJjie. DIeKTPOMarHuTHAS 1
WHTYKIAS
5 PesepBHblil ypok. OnTuka.
7 OcHOBBI cnienUanbHOM Teopun 1
OTHOCHUTENILHOCTH
p . bubnnoreka
e3epHblil ypok. KBanToBas
6 LIOK
(dbu3mKa. DIeMEeHTHI 1
8 ACTPOHOMHUHU U aCTPOPHU3UKH hittps://m.eds00.1u
P P [ff0d1784
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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




YUYEBHO-METOJUYECKOE OBECINHEYHEHHUE OBPA3OBATEJBLHOI'O NMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI5S1 YYEHUKA

1. I.fl. Msakumes, b.b. byxosne, H.H. Corckuii / [Tog pen. H.A.IlapdentbeBoii, @usmuka. 10
KJjacc. ba3oBeli ypoBeHb (KOMITJIEKT € JIEKTPOHHBIM Ipuioxennem). — M.: Ilpocsemenue, 2017 2.
I'.4. Msakumes, b.b. byxoBues, H.H. Corckuii / [Ton pen. H.A.Ilapdentreoii, @usmka. 11 kiacc.
Ba3oBblii ypoBeHb (KOMILIEKT C OSJEKTPOHHBIM mpuioxeHuem). — M.: ITlpocBemenne, 2019.
METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJA 1. l'enpdrar U. M.. I'enpenmureiin J1.O.,
Kupux JI. A. 1001 3amaua mo ¢usuke ¢ orBeramu, pemeHusmMu. M: Hiuekca, 2003. 2.
Junaktuyeckue matepuansl @usmka 11 wkmace / A.E.Mapon, E.A.Mapon. — M.: M3natenscTBo
«/poday, 2014. 3. JleMOHCTpaIlMOHHBIE OMBITHI 1O (u3nke B 8—10 Ki1accax cpeaHel MIKOJbI MO
penakuueit JI.A. IlokpoBckoro. M: Ilpocsemenne, 1980. 4. 3opun H. WM. DnexkTuBHBIA Kypc
«Meronpl pemenust ¢usudecknx 3amau»: 10-11 wmaccel. -M.: BAKO,2007. 5. Ka6apaun O.D.,
OpnoB B.A. DkcnepuMeHTanbHble 3agaHust mo ¢usuke 9-11 kmaccer - M.; Bepoym-M, 2001 6.
KacbsiHoB B.A. ®usuka. 10 xi1.: yueOHUK 115 0011e00pa3oBaTeNbHBIX yupexaeHuid. -M.: JIpoda,
2002. 7. KacbsiroB B.A. ®usuka. 11 kin.: yueOHUK Jutsi 0011e00pa30BaTe/IbHbIX YUpPSKIACHUN. -M.:
Hpoda, 2002. 8. Mapon A.E. ®usuka. 11 kinacc: aumakruueckue marepuaisl. -M.: [Ipoda, 2010. 9.
PeivkeBny A.I1. COopuuk 3amau mo ¢usuke 10- 11 kmaceer: 7-¢ uzn. - M.; [poda, 2003 10.
CrenmanoBa 'H. COopuuk 3amau no ¢usmke. 10- 11 kmacc. — M.: Ilpocsemenune, 2003. 11.
®dponTanabHble J1abopaTopHble paboTel 1o (usmke B 7-11 Kiaccax 001eo0pa3oBaTeIbHBIX
yapexaennit: mon pea. bypoBa B.A., Huxudoposa I'.I. - M.; IlpocBemienne, «YueOHas
nuTeparypa»,1996 12. TemaTudeckne KOHTPOJBHBIE M CaMOCTOSTEIbHBIC paboThl 1Mo (pr3mke 11
kinacc / O.M. I'pomueBa. — M.: MsnarenbctBo «Ok3amen», 2012 r. 13. latanuna A.B., PaGouune
nporpammer, @usuka, 10-11 wmaccel. — M.: Ilpoceemenue, 2017. Cnmcok muTepaTypsl IS
yuqamuxcs. 1. ['mobampHBIE TTPOOIEMBI COBpeMeHHOCTH. - M.: Muicib, 1991. 2. I'mpenok . U.
Okosorus, nuBriIn3aius, Hoochepa. - M.: IIpo—cremenue, 2000. 3. B.1. I'punyenko «Kak pemiath
3amaun 1o ¢pusuke» HIIO «Mup u Cembs-95», Cankt-llerepOypr,1998r. 4. Kabapmua O.D., Opios
B.A. «®u3uka. Tecter 10-11 xmacceen»: yaedHO-MeToamdeckoe mocodue, Mocksa. «JIpoday, 2000r.
5. HoBonsopckas E.M., ImutpueB 2.M. «COopHUK 3amad 1m0 (GHU3UKE IS BTY30B C PEIICHISIMID,
M., «OHUKC 21 Bex» «Mup u O6pazoBanue», 2003r. 6. CaBuenko H.E. Pemenne 3amau mo
¢uzuke: CrpaB. mocobue. - MH.: Beicmr. mk.., 1988. 7. Tpodumosa T.M. «CO0pHHK 3a7a4 IO KypCy
¢dbm3ukn ¢ pemeHUIMN», M., «Boicmas mkomnay, 2002r. 8. UeptoB A.I'., BopooseB A.A. «3amauauk
o ¢usuke», M., uszmatimt,2003 T.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6moreka IJOK






