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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTEeNbHOM MporpaMmsl, mnpenactaBieHHbIX B OI'OC
COO, a Ttaxxke ¢ yuérom denepanbHOl paboueld MporpaMMbl BOCIIHTAHHUS U
KOHUEMNIMU MpernojaBaHus ydeOHoro mpenmera «dusumka» B 00pa3oBaTeNbHbBIX
OpraHu3alusx Poccuiickon denepanuu, pEeUM3YIOIIUX OCHOBHbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMbl 10 (U3MKEe HaAIpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbI Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHuu ux ¢usrke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESTEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusm OI'OC COO
IUIJAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pPE3yJIbTaTaM
oOyueHus, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peaju3allMi MEKIIPEIMETHBIX
CBsA3€M (PU3MKM C €CTECTBEHHO-HAyYHbIMM Yy4YE€OHBIMM mpeaMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENHM M3Y4YeHMs] (PU3UKKM HAa YPOBHE CPEIHEro OOILero
o0pa30oBaHus, MIIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TIPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3YIbTAThI 110 TOJaM O0yUEHUS;

e cojepxaHue yuyeOHoro npeamera «dusuka» mo ronam ooyyeHus.

®du3rka Kak Hayka O HamOojiee OONIMX 3aKOHAaX NPUPOAbI, BBICTYyHAas B
KauecTBe y4eOHOro MpeIMEeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaromieM mupe. LLKkonbHBIN Kype GU3UKK — CHCTEMOOOPpa3yIOITHHA
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SIBJICHUM, H3ydaeMbIX XHUMHUEH, OHOIoruei,
buzmdeckor reorpadueit M actpoHoMuei. lcmonb3oBaHME W aKTHBHOE
MpUMEHEHUE (PU3MYECKUX 3HAHMM  OINpenensieT XapakTep W pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJOIMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, TOJIy4EHHUSI HOBBIX MATEPUAIIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHUX.
W3yuenve (QU3MKU BHOCUT OCHOBHOM BKJaa B (POPMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa OOy4arolmuxcs, B (OpMHpPOBAHWE YMEHUU MPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHITIOJHEHUU UMHU Y4EOHBIX UCCIIEI0BAHUN.



B ocHOBYy kypca (Qu3MKM i1 YpOBHSA CpEIHErOo o0mero oOpa3oBaHUs
MOJIOKEH PAJ HWJEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh KaK HPUHUUIIBI €ro
MTOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBMM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHasl U3 BCEX pas3/ieiioB (PU3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBHUM C HeW MmaTepuan Kypca (GU3UKU
o0ObeaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE W
noJe.

Hoes cymanumapuzayuu. EE€ peanuzaunus MOpeAnojaraeT HCMNOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
buzuku ¢ pa3BuTMeM OOIECTBAa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U YKOJOTHYECKUMU TTPOOIEMaAMH.

Hoess npuxnaomoii  umanpasenennocmu. Kypc Gu3uku mpeanosaraer
3HAKOMCTBO C HIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKCHUMN
W3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss TMOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJICpaHUsI, TMOCBSIIEHHBIX HJKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU M TEXHOJOTHH, a TakKe OOCYXKICHHUS
npo0JieM parMoOHAIBHOIO MIPUPOJONOIB30BAHUS M IKOJIOTUYECKOW 0€30MacHOCTH.

CTep)XKHEBBIMHM dJIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHUE MPEACTABICHUA O
CTPYKTYype MOCTpOeHUsI (PU3nUecKoil Teopuu, posid (pyHIaMEeHTaIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJe, TIpaHHIlAX
OPUMEHUMOCTH TEOpUH, Ui ONUCAaHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOLIECCOB).

CHCTeMHO-IEITeIbHOCTHRIN MOAX0 B Kypce (PU3MKH peau3yeTcs MPexKIe
BCEro 3a CU€T OpPraHu3aluy SKCIEPUMEHTAIBHOU ACSITEIIbHOCTH O0YyJaroluxcs.
Jlns  6a3oBoro ypoBHS Kypca (HU3UKH — OTO HWCIOJIH30BAHUE CHCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JAOOpPATOPHBIX padoT,
KOTOpbI€ B Iporpamme no (usuke oObEeIUHEHBI B OOLIMNA CIHUCOK YUYEHHYECKUX
MpaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM IepedyHe JTa0OpaTOpHBIX padoT,
NPOBOJMMBIX i1 KOHTPOJSL M OLUEHKH, OCYHIECTBISIETCA Yy4aCTHUKaMU
o0pa3oBaTeIbHOTO TMpoIecca HCXOAsl U3 OCOOCHHOCTEM IJIAaHUPOBAHUS U
ocHamieHus: kaOwHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcs  OBJIAJICHHUE
00YyYaromUMUCd YMEHUSIMU TPOBOJAUTH KOCBEHHBIE H3MEPECHUS, MCCIICIOBAHUS
3aBUCUMOCTEN (DU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KayeCTBEHHBIX
3anad. [Ipu 3TOM A pacu€THBIX 3a]la4 MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SIBHO
3aJJaHHON (PU3UYECKON MOJIENBIO, MO3BOJISIOIINE PUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOTO paszjeia Kypca, TaKk W MHTETpUpYS 3HAHUS W3
pa3HbIX pasaenoB. [ KadeCTBEHHBIX 33]a4 MPHUOPUTETOM SIBISIIOTCS 3a/JaHUS Ha
OO0BSICHEHHE NPOTEKaHUs (PU3UYECKUX SBJICHUM W TMPOLIECCOB B OKPYXKarollei
KU3HU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHTYallud MPaKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpedoBanusamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecreyeHu0 ydeOHoro mpoiiecca 0a30BBIM ypOBEHb Kypca
(Gu3MKK1 Ha YpOBHE CPEIHEro O0IIero 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHSIX
MpEeaIMETHOr0 KaOuHeTa (M3MKH WIM B YCIOBUSX WHTETPUPOBAHHOIO KaOuWHeTa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (Qu3uMku AOHKHO OBITH
HeoOXxoauMoe JiabopaTopHOe OOOPYIOBAHWE [l BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1no (pu3uke y4eHUYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPAIMOHHOE
000OpyI0BaHHUE.

JleMoHCcTpaliuoHHOe 00opynoBaHue (QopMUpYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTaHOBKY
MEPEYUCIICHHBIX B TporpamMme 1Mo (U3HMKE KIIOYEBBIX JIEMOHCTPAIUN IS
UCCIICZIOBAHUSA  M3y4aeMbIX SIBJIEHUH W  MPOLECCOB, OJMIUPUYECKUX U
dyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHU.

JlabopatopHoe 00OpymOBaHWE HJisi YYEHUYECKUX TMPAKTUUYECKUX padoT
dopMupyeTcsi B BHJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIeUMBAETCs B pacuére
OHOTO KOMIUIEKTa Ha JBYX OOy4arommxcs. TeMaTHudecKue KOMIUICKTHI
1abopatopHOro 00OpYIOBaHUS JODKHBI OBITh TMOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TAKkKE KOMITbIOTEPHBIX
M3MEPHUTENbHBIX CUCTEM B BUJE IIU(PPOBBIX JIA0OPATOPHIl.

OCHOBHBIMH LIETISIMU U3y4eHUS! GU3MKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYyYalOIIMXCAd K HAaydYHOMY
U3YYCHUIO TPUPOABI, PAa3BUTHE HX HHTEICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e DPa3BUTHE MPEICTaBICHUI O HAYYHOM METO/E TO3HAHU U (OPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanne ymeHUW OOBSACHATH SBICHUA C HUCIHOJB30BAaHUEM
bu3nYeCKUX 3HAHUIA U HAYIHBIX JI0KA3aTEeIbCTB;

e (opMupOBaHUE TPEICTaBICHUNA O PONM (U3UKHU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.



JlocTmkeHre dTUX Lielied 0OecreurBaeTCs PEIICHUEM CICAYIONIUX 3ajad B
mpoliecce U3ydeHus Kypca (PU3UKY Ha YPOBHE CPEAHET0 00IIIero 0opa3oBaHus:

npuoOpeTeHne CUCTEMBl  3HAHUU 00 o0mux  puznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJSIDHYIO  (DU3HKY, DJJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPODU3UKH;

dbopMupoBaHUE YMEHUH MNPUMEHATh TEOPETHUUECKHE 3HAHUSA IS
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHS
MPAKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHOU
busnyeckoil MoOJENbIO, 3a7ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEILHOE
co3JlaHue (PU3NYECKON MOJIETH, aJIeKBaTHOM YCIOBUSM 3a/1a4H;
NOHUMaHUE (U3MUYECKMX OCHOB W TNPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MIPOLECCOB, X BIUSHUS HA OKP Y AIOLIYIO
cpeny;

OBJIAZICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUSA W TIPOBEIACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHaJIM3a M HMHTEpPOpETalru HH(POpMaLUH,
OIPEAEIICHUS] JTOCTOBEPHOCTH MOJIYYEHHOI'O PE3YNbTaTa;

CO3/IaHHE YCJIOBUH I Pa3BUTHSl YMEHUN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOM JIEATEIBHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamme 1o (DU3UKE IIEPEUYCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
POBEJICHUSI JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HHJMBHAYaJIbHbBIX
0co0EHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbl U TeopuH. ['paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBWKEeHHE. JIBH)KEHME  MATEpUAIbHOM  TOYKU 11O
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSAOB, LICMTHBIE U PEMEHHBIE MTEpeaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO OMNPENCIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHue nBuxeHus Tejia, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenne. Cuiia TPeHHs CKOJIBKEHUSI U cujia TpeHus mokos. KoadgdurmeHnt tpenus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NMOJABEME U MMAJICHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTHA CUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
Nmiynbe cuiapl 1 W3MEHEHUE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMupoBaHHOM  mpykuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu saxcnepumenm, 1abopamopuvie pabomol

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHoebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl YacTHUI] BelIeCTBA. Moaenu CTPOCHUs Tra3oB, XKUJIKOCTEU U
TBEPBIX TEJT M OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleld. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICATLHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lanbToHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUMH.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHUS UJCAIBLHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4YeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUSA. DKOJIOTUUECKHUE MPOOIEMBI TETNIOHEPTreTUKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKu u3 OYTBUIKM TMOJ| JCHUCTBHEM CXATOTO BO3]yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoi TypOUHBI, TBUTATENs BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. JKunkne xkpucraiuisl. CoBpeMeHHblE Marepuaibl. [InaBimeHue wu
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEepPUaIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTENBHOM BIaXKHOCTH BO31yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJJNEeKTpUYecKuil 3apsan. JlBa BuAa >IEKTPUUYECKHX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  mosis.  [lorenmuan.  PasHocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apspKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
[TocnenoBarensHOE, NapAILIEIBLHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss ~ NPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKoOB. CBolicTBa p—n-niepexoja. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

W3MepeHure cuibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOT0 2JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OnHOCTOPOHHSASI TPOBOAMMOCTD THOAA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3JeKTPOABMXKYIIEH CUIIBI UICTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTHUBIICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrMH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMbl YypaBHEHUH, JHHEWHAas (QyHKIuS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU M



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMIIWITHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHajoB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznummnoe noie. InNeKmpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MaruutHoe 1ONI€ TMPOBOAHMKA C TOKOM. KapThHa JIMHMM WHIYKUWAH
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaencTeBue nNpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOAyJib U HallpaBlIeHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JEKTpUYECKOE TMOJIE. ODNEKTPOABMKYIIAs CHJIA WHIYKUHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIUU MarHUTHOTO IOJIS.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHME cCaMOMHIYKIIUY.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbLE KOJ1€OAHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaienre sHeprun Mpy rapMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJICATTHHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIE€OaHMUS.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JEWUCTBYIOLIEEC 3HAYECHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesonanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3JEKTPOnepe1adu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CxopocTh 3ByKa. [ pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYI0H H
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroja mNOJIHOTO
BHYTPEHHET'O OTPAKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronuXx JuH3aXx. DopMyna TOHKOW JIMH3BL. Y BETHYCHHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB MpU TNaJCHUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doroanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

IIpsMONMHENHOE PACHPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  NpUMEHMMOCTHM  KJIacCM4YecKou — mexaHuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C HEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YACTULIbL. DHEPIrus
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OtkpeiTue u uccieaopanue gorordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTurK, colHeuHas O6arapes, CBETOIHO/I.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. Iloctynarel bopa. M3nyduenue u mnorsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CpoiictBa anbda-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKThI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peaktop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTHA aCTPOHOMMHU. [IprKIIaqHOE M1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBINA KJacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenume m nBuxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be31usi CEBEPHOro MOJYIIAPUS U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOU HAYYHOUW KapTUHE MUpPA, POJIb (PU3NUECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3yaenune kypca ¢uszuku 6a3oBoro ypoBHs B 11 kjacce OCymiecTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HAaydHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M HMX IMPOCKIHUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaIu3.



leocpaghus: MarHuTHBIC TIONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuyebHoro mpeamera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIETo
oOpa3oBanus (6a30BbI YPOBEHb) TOKHO O0ECIEUUTh JOCTIKEHUE CIEAYIOIIHNX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIIbHOW JAEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJIOHTEPCKOM IESATEIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K Pa3IU4HbIM cdepaM HpoPecCHOHATbHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

paclIUpEeHue OIbITa JEATEIbHOCTH HKOJIOIMYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IPOIIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Kon [TpoBepsiemble TpeboBaHus K (MeTanpeaMeTHBIE pe3ybTaThl (B COOTBETCTBUU C
MeTalpeAMETHBIM PIT)

[IPOBEPSIEMOT O
pe3ybTaTaM OCBOCHUS

TpeOOBaHUS . .

OCHOBHO# 00pa3oBaTeIbHON
MIPOrpaMMbl CpEeIHEro 001IEero
o0pa3oBaHMs

1 Ilo3naBarensHbIe Y Y]]

1.1 bazoBrlIe toruueckue
EUCTBUS

1.1.1 YcTaHaBIMBaTH
CYILIECTBCHHBIN TPU3HAK WJIN
OCHOBAHMS JIJIs CPAaBHEHUS,

KJaccu pukanuy u 0000ImeHus

1.1.2 BBISIBIATE 3aKOHOMEPHOCTH U [BBIABIISITH 3aKOHOMEPHOCTHU U ITIPOTUBOPEY NS B
MPOTHUBOPEUHS B paccMaTpUBaeMbIX (PU3UUECKUX SBICHUSIX
paccMaTpUBAEMBIX SIBJICHUSX

1.1.3... CamocTosTenbHO CaMOCTOSITENILHO (POPMYIMPOBATh U AKTyaIM3UPOBATH
dopmynupoBaTh u po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;




aKTyaJIM3UpOBaTh IPodIIEMY,
paccMaTpuBaTh

€€ BCECTOPOHHE; OIPEIEIATD
LeJIU IEATEIbHOCTH, 3a1aBaTh
rmapaMmeTpsl U

KPUTEPHUH UX JOCTHIKEHHUS. ...

OIpENENATH LIEJIU 1eATEIbHOCTH, 3a1aBaTh
apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
pa3palaThiBaTh IJIaH PELIEHUS HPOOJIEMBbl C
y4€TOM aHalIM3a MMEINIMXCSd MaTepHAbHBIX U
HeMaTepUaIbHbBIX PECYPCOB;
BHOCUTH
OLIEHUBATh

KOPPEKTUBBI B JIEATEIILHOCTD,

COOTBETCTBHE  pE3YyJbTaTOB  LEJAM,

OLICHUBATh PUCKU IIOCIECICTBUN 1EATEIbHOCTH;
KOOpPIMHUPOBATh U BBINOJHATH paboTy B

YCIOBUSAX peanbHOro, BUPTYAJILHOT O 151
KOMOMHHUPOBAHHOTO B3aUMOJICH CTBUS,
pa3BuBaTh  KPEATUBHOE  MBIIUJIEHHE  IpU

PCIICHUUN JKU3HCHHBIX np06neM.

1.2 Ba3oBble nccinenoBaTensCKIE
ENCTBUS
1.2.1 Biiagets HaBbIKaMK y4eOHO-  [BJIaJIETh HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIbCKON U
HCCIIEI0BATEILCKON U MPOCKTHOMW JEATEILHOCTH B 00J1aCTH (DU3HKH,
POCKTHOM JCSITEIbHOCTH, CIIOCOOHOCTBIO ¥l TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY
MMOWCKY METOJOB PEIICHUS 3a/1a4 (PU3UIECKOro
HaBBIKAMH pa3peiieHus
COZICPIKAHUS, IPUMEHEHHIO PA3IMIHBIX METOIOB
npoosemM
[MO3HaHUSA
BBISIBIISITh TTPUYMHHO-CJICACTBEHHBIEC CBS3H H
aKTyallU3upOBaTh 3a/lady, BBIABUTAThH THUMNOTE3y €&
peIlIeHus, HAXOUTh apryMEHTHI JUISl I0Ka3aTelbCTBa
CBOMX VTBEPKJICHUW, 3a/laBaTh MapaMerpsl U
KPUTEPUU PCIICHHS,
BJIAIETH BHAAMH AEATEIHLHOCTH 110 HOIYYEHUIO
1.2.2 OBnazeHue BUgaMU A A A ya
JIEATEBHOCTH 110 TOTydeHmio |[1OBOTO 3HAHUS, €ero UHTEPIPETALHH,
HOBOI'O 3HAHMS. €r0 MpeoOpa3oBaHUI0 H MPUMEHEHHWIO B Pa3UYHBIX]
b
VUeOHBIX CHUTYallMsIX, B TOM YHCIE IMPH CO3TAHHUH
WHTEPIPETALIUH,
y4eOHBIX TPOEKTOB B 00J1aCTH (DU3UKY;
peoOpa3oBaHUIO U
HpI/IgIeHeHI/IIO B Pa3JIMIHBIX BJIAJICTh Hay4YHOU TEPMHUHOJIOTHEH,
€0HBIX CUTYalUsIX, B TOM .
¥ yatuix, KIIFOYCBBIMU TIOHATUSMHA W METOJAaMH  (PU3UICCKOU
YHCIIe IPU CO3/IaHUU y4eOHBIX
HAYKH;
Y COLIMAIILHBIX MTPo0IIeM YKH,
aHAIM3UPOBATH ITOJYYEHHBIE B XOIE pEIICHUS
1.23.... DopMHUPOBAHHUE HAYYHOTO p ya e b

THUIIA MBILUICHUS, BIaJcHUE
Hay4HOH

TCpMHHOJ’IOI‘HCﬁ , KIIOYCBBIMU

3aga4nl  pPe3yJbTaTbl, KPUTHUYCCKH OICHUBATH UX
JI0CTOBCPHOCTD, IMPOTrHO3HUPOBATH NU3MCHCHUC B
HOBBIX YCJIOBUAX,




IIOHATUAMHU U MECTOAAMU. ..

CTaBUTh U  (POPMYIHUPOBATH COOCTBEHHBIE
3ajayil B OOpa30OBaTENbHOW JAESITENbHOCTH, B TOM
qICIIC IPU U3yYEeHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, OICHUBATh
MPUOOPETEHHBIN OIBIT;

yMETh TMEpPEeHOCUTh 3HAaHHS 1O (U3NKEe B
MPAKTUYECKYIO 00JaCTh KHU3HEASITEIILHOCTH;

yMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIacTei;

BBIIBUTaTh ~ HOBBIC  WJACH,  IpeiaraTh
OpPUTHHAJIBHBIC TTOIXOBI U PEIICHHSI,

CTaBUTh MpPOOJIEMBI M 3a/ayH, JIOMYCKAIOIIUE

AJIbTCPHATUBHBIC PCUICHUA

1.3 PaGoTa ¢ nundopmarnueit

131 BliafeTh HABBIKAMIL BJAJCTh HABBIKAMU MOJXYYEHHUS HH(POPMAIUH
ronyuenHs HHbOPMALHH U3 (bU3NYecKoro coaepikaHus U3 UCTOYHHKOB Pa3HBIX
MCTOYHHKOB Pa3HbIX TUIIOB, ~ |[TAIOB,  CAMOCTOATEIbHO — OCYMICCTBIATE — MOMCK,
CAMOCTOATIEHO aHalM3, CHCTEMATH3allUI0 U  UHTEPIPETAIUIO
OCYILIECTBIISTS OHCK, AHANHS, nHpopMalMu  pasIUYHBIX  BUAOB U (opm
CHCTEMaTHU3aLUI0 U [IPCACTABIICHHA,
UHTEpIpeTanuio nHhopMauu
Pa3NUYHBIX BUIOB U GOpPM
PEACTABICHUS

132 Co3/1aBaTh TEKCTEL B CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEepKAHUS B
pasmIaHBIX hopMATAX C pa3muHbIX  (opmarax ¢  y4€TOM  Ha3HAYCHUS
VIETOM Ha3HAYCHUS uHQOpMAaMM M LENEBOM ayIUuTOpUH, BHIOMpas
I/IH(bOPMaHI/II/I u OIITUMAJIBHYIO (pOpMy npeaAcCTaBJICHUSA H

. BH3YaJTH3AIIHH.

LEJIeBOM ayAUTOpUHU, BEIOMpast
ONTUMANBbHYIO (hopMy
IPEACTABICHUS U
BH3YaJTH3AIAH

133 OLCHHBATE JOCTOBEPHOCTS, OLIEHUBATh JOCTOBEPHOCTh MH(OpMAIUY;
JETUTUMHOCTH MH(OPMAIIHH,
e€ COOTBETCTBUE
IPAaBOBBIM U MOPAJIbHO-
THYECKUM HOpMaM

134 PICIIOMb308ATE CPENICTBa UCIIOJIb30BaTh CPEACTBA HWH(OPMAIMOHHBIX H

UH(POPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUI

B peleHnn
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX 1

OpraHU3alMOHHBIX 33/1a4 C

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH B  pEIIEHUU
KOTHUTUBHBIX, KOMM YHHUKATHBHBIX u
OpraHu3aIMOHHBIX 3a/ma4 c co0uroieHneM
TpeOOBaHMIT JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypcocOepeeHHsi,  IMPaBOBBIX H
ATHYECKUX HODPM, HOpM nH(OpPMAITMOHHON
0e30IMacHOCTH;




coburoieHneM TpeOoBaHUM
SPrOHOMHKH, TEXHHUKH
0€e301aCHOCTH, TUT'HEHEI,

pecypcocOepexeHus,
IPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(OPMAIIHOHH O

0€30IacHOCTH ...
2 KommynukatuHeie YV /|
2.1 OO6enne
2.1.1 OcyniecTBIATh
KOMMYHUKAIIMH BO BCEX OCYIIECTBJIATh OOIIEHHE HAa ypoKax (U3MKU U
chepax )Ku3HHM; BIANETh BO BHEYPOUHOMH JI€SITEIIbHOCTH;
pasJIMIHBIMU pacrmo3HaBaTh MPEAMOCHIIKNA KOHMDINKTHBIX
cnocodaMu OOLIEHUS U CUTYyallui U CMSITYaTh KOH(i)J'II/IKTBI
B3aUMO/IEN CTBUS
212 PasBEPHYTO ¥ JIOTHUHO Pa3BEPHYTO M JIOTMUYHO M3Jaratb CBOK TOYKY
W3J1aTaTh CBOIO TOUKY 3perus c[SPEHHA € HCIONb30BAHUEM A3LIKOBLIX CPE/ICTB;
HCIOE30BAHNEM S3EIKOBEIX NOHMMaTh U HCIOJb30BAaTh MPEUMYIIECTBA
KOMaHTHOW W WHUBHIYyaTbHOW paOOTHI;
CcpeAcTB BBIOMpAaTh TEMAaTUKy U METOIbl COBMECTHBIX
neiictBUil ¢ yuyéToM  OOIIMX  HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ10r0 YJICHAa KOJJIEKTUBA;
NPUHUMATh IETH COBMECTHOW IesATeIhbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JCUCTBUS MO €€
TOCTHUXKEHHUIO: COCTaBJIATh IJ1aH JIEVCTBUH,
pacrpenensaTh poiad C YYETOM MHEHHH YYaCTHUKOB,
00CYX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OLICHUBATh KA4ECTBO CBOETO BKJIAAa U KaXIOr0
Y9aCTHMKAa KOMaHIbl B OOIIMNA pe3ynbTaTr Iio
pa3pabOoTaHHBIM KPUTEPUSIM;
npeJiaraTb HOBbIE MMPOEKTHI, OLEHUBATH UJICH C
MO3UIIMA HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HAYMMOCTH;
OCYILIECTBJISATh MO3UTUBHOE CTPATETHUYECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSBIISATH
TBOPUYECTBO U BOOOpakeHue, ObITh HMHUIIMATUBHBIM
2.1.3 ApPryMeHTHPOBAaHHO BECTH
JI1aJIor
3 Perynstusasie VY]
3.1 Camoopranuzanus




3.11

CamocTosTeNnbHO
OCYLLECTBJIATh
IIO3HABATEIbHYIO
NeSITENIbHOCTD, BBISIBIISTD

poOJIEeMBbI, CTABUTDH U
dbopMynHpoBaTh COOCTBEHHBIE
3a/1a4M B 00pa3oBaTeNIbHON
NEeSITeNbHOCTH M )KU3HEHHBIX
CHTYaIUsIX; TaBaTh OI[EHKY
HOBBIM CHTYAIUsIM. ...

CaMOCTOATENILHO OCYILECTBIIATh
[O3HABATEJIbHYIO JI€ATEIbHOCTh B 001acT (PU3HUKH U
aCTPOHOMHH, BBISBISTH MPOOJIEMBbI, CTaBUTh U
dbopMyIHpoOBaTh COOCTBEHHBIE 3314 H;

CaMOCTOSITENIbHO COCTaBJSATh IJIaH PELICHUS
pacuyéTHBIX M KA4yeCTBEHHBIX  3ajay, IJaH
BBITIOJIHEHUS TPAKTHUYECKOH paboThl ¢ ydé€ToMm
UMEIOINXCS PECYPCOB, COOCTBEHHBIX BO3MO)KHOCTEH
U IIPEAIIOYTCHMUI;

J1aBaTh OL[EHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH y4yeOHOro IpeaMera Ha
OCHOBE JINYHBIX MPEANOUYTEHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBAThH
ero, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIIEHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBATH (bopMHUPOBaHUIO u
MPOSIBJICHUIO  SPYIUIUMU B objmactTu  (UBHKH,
[NOCTOSIHHO IMOBBIIATH CBOW 00pa3oBaTENIbHBIN U
KYJIbTYPHBII YPOBEHb.

3.2 CaMOKOHTpPOJIb
aBaTh OILIEHKY HOBBIM CHTYaIUsIM, BHOCHUTH
3.2.1 JlaBaThb OLIECHKY HOBBIM A HCHKY Tyan ’
CHTYAIIHSM, BHOCHTD KOPPEKTHUBBI B EITEILHOCTD, OLIEHUBATH
KOPPEKTHBBI B ICATEIBHOCTD, |[COOTBETCTBHE PE3YIILTATOB LEIM;
OLIEHUBATH COOTBETCTBHUE
pE3YIbTATOB IEJISIM
BJIAJIETh HaBBLIKAMU [IO3HABATEILHON
3.2.2 BirageTs HaBBIKAMA

IO3HABATEJIbHON peduiekcuu
KaK OCO3HAHMsI COBEpPILIAEMBIX

NENCTBUU U MBICIIUTEIBHBIX
MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAaHUM;

UCMOJIBb30BATh MPUEMBI
pedaexcuu 111 OIEHKH
CUTYaIllH, BHIOOpa BEPHOTO

PCHICHUSA, YMETH OLICHUBATH
PUCKH U CBOCBPEMECHHO
MMPUHUMATDh PCUHICHUS 110 UX
CHHMKXCHHUIO

pedeKkcuy Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
W MBICIIUTEJbHBIX MPOLECCOB, HUX PE3YJbTaTOB H
OCHOBaHUIA;

HCII0JIb30BaTh MPUEMBI pedIICKCHH TSI OIICHKH
CUTYaIlMH, BBIOOpa BEPHOTO PEIICHHMS;

yMETh OLICHUBAaTh PUCKAU M CBOEBPEMEHHO
[MPUHUMATh PEIIECHUS 110 UX CHUKECHHUIO;




3.3 OMOIMOHAILHBIA HHTEIIIEKT,
Hpe/TOTAr Ao aHaJIM3€e Pe3yJIbTaTOB JACITEIbHOCTH;
c()OPMUPOBAHHOCT: IPUHUMATE Ce0sl, IOHUMAasi CBOM HEIOCTATKH M
TOCTOMHCTBA;
caMOperyJIMpOBaHHs,

BKJTIFOYAOMICT O CAMOKOHTPOJIb,

YMEHHE IPUHAMATE AHaJIM3¢C PE3YyJIbTATOB ACATCIBHOCTH,

OTBETCTBEHHOCTh 32 CBOE
MIOBEJEHNE, CIIOCOOHOCTE
a}IaHTI/IpOBaTBCH K

OLLIOKH.

IMOIMOHAIBLHBIM U3MEHEHUAM
Y TIPOSIBIISATh THOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBAIIHH,
BKJIIOYAIOUIEH CTpeMIIEHHE K
JOCTH)KEHHIO LIETH U YCIeXy,
ONTUMU3M, UHUITUATHBHOCTH,
YMEHUE JIeiCTBOBATh, HCXOMS
U3 CBOUX

BO3MOKHOCTEH

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IPOTPAMMBI
no ¢u3uKe IS YPOBHS CpeaHero oOmero o0pa3oBaHUs Yy OOydaronIuxcs
COBEPIIEHCTBYETCS HMOLIMOHAJIHBIN WHTEJUICKT, MIpeNoIaramumf
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIFOUAIOIIETr0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HANpPaBJICHUS Pa3BUTUSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ceO€;

CaMOpETyJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThCAd K
AMOIIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKIIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIENU U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH HCXOJ U3 CBOMX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKIIIOUYAIOIINUX CIIOCOOHOCTh BHICTPAaBATh OTHOIIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

IPUHUMAaTh MOTHBBI U apryMEHTBI IPYTUX MpU

IIPUHUMATh MOTUBBI U apryYMEHTBI IPYTUX MpPU

IIPU3HAaBaTh CBOE IMPAaBO W IPaBO APYrMX Ha




K konmy ob0yuyenuss B 10 kjacce mnpeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHON TEXHHUKU U
TEXHOJIOTHH, B MPAKTUYECKON JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEPIIMAIbHAS CHCTeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEIO,
UJICAUIbHBIA T'a3, MOAECIA CTPOCHUS T'a30B, KUIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AIEKTPUUECKUH 3apsijl MPY perieHnn (PU3NIecKux 3ajad;

pacrno3HaBaTh (pu3nMyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJSPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIlECTBA U
AJEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBUKEHUE, CBOOOJHOE TAaJeHUE TeJ, ABUKEHUE 10 OKPYXKHOCTH, HWHEpPIUS,
B3anMoJieicTBre Tei, nuddy3us, OpOYHOBCKOE MBMKEHUE, CTPOCHHUE KU JIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl IPU HArPEeBaHUU (OXJIAXKIEHUH), TEIIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCAIWS, IUIABJICHUE, KPUCTAJUIM3AIUs, KUIICHUE,
BJIQ)KHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPU €r0 HArpeBaHUU B 3aKPHITOM
COoCyle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHUS Tra3a B  H30IMPOLECCaX,
AJIEKTpU3AIUS TEJ, B3AUMOICHCTBUE 3aPsI0B,;

ONKCHIBATh MEXAHWYECKOE IABUKEHUE, UCIOJIb3YsS (U3MUECKHE BETUYHHBI:
KOOpJIMHATa, MYyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, cuia,
UMITYJIbC TE€Jla, KUHETUYECKasl YHEPrusi, MOTEHIMAIbHAasl SHEPIrusi, MEXaHU4eCcKas
paboTa, MexaHW4YecKas MOIIHOCTh; TPHU ONUCAHWU TIPABWIBHO TPAKTOBATh
(GU3MYECKUI CMBICT HCMHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] M EIUHUILBI,
HaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMMU;

OMUCHIBATh H3YyYEHHbIC TEIUIOBbIE CBOWMCTBA TEJI W TEIUIOBBIC SIBJICHMUS,
UCTIONIb3ys  (M3MYECKUE BEIMYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHss
KMHETUYECKAsi YHEPTUsl XaOTUUYECKOrO JABUKEHHSI MOJIEKYJI, CpEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((UIIMEHT TMOJIE3HOr0 JEHCTBUS TEMJIOBOrO JBUTATENS; MpPU OMMCAHUU
MPaBUJILHO TPAaKTOBAaTh (DUBMYECKUM CMBICI HCMOJIB3YEMBIX BEIUYUH, HUX
0003HAUECHUSI U €IWHUIIBI, HaXOAUTh (QOPMYJIbI, CBS3bIBAIOLIME JTAHHYIO
(bu3MYECKyI0 BEIMYUHY C IPYTUMU BETUYMHAM;

ONMUCHIBATh U3YUYCHHBIC DJICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
sBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3UUYECKHE BEIMUYMHBL: AJICKTPUUECKHUMN 3aps/l,
AJICKTPUYECKOE T0JIe, HAMPSHKEHHOCTH TOJISI, TTOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB;
IpyU ONHCAHWM TPABUIBLHO TPAKTOBaTh (PU3UYECKUM CMBICT UCIOJIb3YEMBbIX



BEJIMYMH, MX OOO3HAYEHHS M EJIMHHUIIBI; YKa3bIBaTb (POPMYIIbI, CBS3BIBAIOIIME
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHATM3UPOBATH (PU3WYECKUE TPOIECCHl W SBICHUS, WUCIIONB3Yysd (PU3NUCCKHE
3aKOHBI M MPUHITUIILL 3aKOoH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DSHEPIrWH, 3aKOH COXPAaHEHUS WMITYyJIbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIIUI PABHOIPABUS HHEPIUATIBHBIX CHUCTEM
0oTCcuéTa, MOJEKYJISPHO-KMHETHUYECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KWHETUYCCKON SHEPTHHU TEIUIOBOTO JABUKCHUS MOJCKYII C
a0COIOTHOW TeMIlepaTypoil, MEePBIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHHUS
AJIEKTPUUYECKOTO 3apsga, 3akoH KylloHa, TpH 3TOM pa3inyaTh CIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHUS (TPAHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHILMIBI JEHCTBUS MalllMH, MNPUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3InyaTh YCIOBUS MX OE30MaCHOTO MCIOJIL30BAHHS B
MOBCETHEBHOM >KU3HMU;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICIOBAHUI0 (U3UYECKUX SIBICHUH W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHHUH, TPH STOM
dbopMmynupoBaTh mpoOiieMy/3ajadyy W THUIOTE3y Y4EeOHOro OSKCIEpPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIIOKCHHOTO O00OpYJIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMynHpoOBaTH BHIBOBL;

OCYIIECTBIIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PH3NUCCKUX BEIWYWH, TIPH
ATOM BBIOMpATh ONTHUMAIBHBIN CIOCOO WM3MEPEHHS W HUCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHUI;

HCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (PH3WYSCKUMHM  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcUpoBaTh PE3yJIbTATHI TOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIIMYUH B
BUJIE TAOIUIT ¥ TpadUKOB, JIeTaTh BBIBOJBI IO PE3YJIHTATAM MCCIICIOBAHMS;

co0mrofaTh mpaBuiia 0€30MAaCHOTO TPyAa MPH MPOBEICHUM WCCICIOBAHUNA B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON W MPOECKTHOU
JESTENHPHOCTH C WCIOJIB30BAaHUEM H3MEPHUTEIIbHBIX YCTPOUCTB U J1aOOPAaTOPHOTO
000py10BaHMUS;

pelatb pacy€THbIE 3aladyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
MCITONIb3Yys (PM3MUYECKHE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aa9H
BbIOMpATh (DU3MYECKYIO MOJIENb, BBIICIATh (PU3NUYECKHUE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE I €€ pelIeHUs, TMPOBOIAUTL PAcUYEThl M OIICHUBATh PEaIbHOCTH
MOJIYYEHHOTO 3HAUYCHUS (PU3UUECKON BEITMUNHBI

pelraTh Ka4eCTBEHHBIC 3a]]a4M: BRICTPANBATh JOTHYECKH HEMPOTHBOPEUNBYIO
LETIOYKY PACCYXKIAECHUN C OMOPOM HA HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYECKHEe SIBICHUS,



UCIOJb30BaTh ~ MPU  PEIIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIH
Y MPEACTABICHUS YYE€OHON U HAYYHO-TIOMYJISIpHOM MH(POPMALUM, TOTYYEHHOU M3
pa3INYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh MOIYydaeMyl0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOUIEro MHpa, B pa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHusi 6€30MacHOCTH Npu 0OpalleHuu ¢ MpuOopaMHu U TEXHUUYECKUMHU
YCTPOMCTBAMU, JIJIsi COXpAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYXKAIOLIEH CPEJIE;

paboTath B TpyNNE C BBHIMOJIHEHUEM pPA3IUYHBIX COIHAIBHBIX POJIEH,
IUIAaHUPOBaTh PAa0OTy TpYIIbl, PAUUOHAIBHO pACIpEeAessiTh OO0SI3aHHOCTH MU
IJITAHUPOBATh AECATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYIIbI B PEUIEHHE pacCMaTpuBaeMoil MpoOIeMBbl.

K xonmy obydenuss B 11 kiacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH W
TEXHOJIOTMM, B INPAKTUYECKON ACATEIBHOCTU JIIOJIEH, LIEJIOCTHOCTh U EIUHCTBO
(u3nUecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIBl MPUMEHEHHMS] HM3YYEHHBIX (U3MUECKUX MOJEJICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsil, J1yd CBETA, TOUEYHBIM UCTOYHUK CBETA, sICpHAs
MOJIENIb aTOMa, HYKJIOHHAas MOJEJb aTOMHOTO siipa MpU pelieHud (U3HUYECKUX
3aJay;

pacrio3HaBaTh (hU3MUECKUE SABJICHUS (MPOLIECCHI) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKN U KBAHTOBOW (PU3UKHU: AJIEKTPHUUECKAs] MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHWTHas MHAYKLIMS, JACHMCTBUE MAarHUTHOIO TIIOJSA Ha
MPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsii, 3JIEKTPOMarHUTHbIE KOJECOaHUA |
BOJIHBI, INPSMOJMHEHHOE pAacCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHuns, audpakuus W MOOJsIpHU3alus CBETa, [JUCIEPCUSl CBETA,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE NaBlieHUE, BOSHUKHOBEHUE
JUHENYATOro CIEKTpa aroMa BOAOpPOAA, €CTECTBEHHas W HMCKYCCTBEHHAas

PaIuOaKTUBHOCTE;
OIMCHIBaTh HM3YYEHHbIE CBOMCTBAa BellecTBa (JIEKTPUUECKHUE, MarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOAMMOCTh  pa3JIMYHBIX  CpeA) H

OJICKTPOMArHUTHBIC SIBJICHUA (npoueccm), HCIIOJIb3YyA (bHBI/I‘ICCKI/IC BCIIMYHHBI:
BHGKTpI/I‘—ICCKI/Iﬁ 3apsad, CHJIa TOKA, JJICKTPHYCCKOC HAIIPAXKCHHUC, JJICKTPUYCCKOC



COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMKYINAA CHiia, padoTa TOKa,
WHIYKIWAST MAarHUTHOTO TMoJyisl, cuia Ammnepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIlKW, SHEPrus HJICKTPUYECKOrO M MArHUTHOrO TOJIeH, Mepuoa M dYacToTa
Kose0aHui B KoOJIeOATEJIbHOM KOHTYpe, 3apsll M CHia TOKa B IIpoIecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHHE W
ONTHYECKass CWJa JIMH3bI, TIPU OMHCAHWUU MPABUIHLHO TPAKTOBATh (U3MUECKHUI
CMBICIT HCIIOJIb3YeMbIX BEIUYMH, MX OOO3HAUCHHUS W EIWHHIIBI, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIME JaHHYKO (U3WYECKYI0 BEIMYMHY C JIpYyTUMHU
BEJIMYMHAMU;

ONMKUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3Ys
dusnueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
94acToTa CBETA, YHEPTHs U UMITYJILC (POTOHA, MEPUO MOy pacaga, YHEPTHUs CBA3H
aTOMHBIX SIZIEp, MPU OMNHCAHWU TPABUIBHO TPAKTOBaTh (DU3NYECKUM CMBICIT
WCITOJIb3YeMBIX BEIIMYWH, WX OOO3HAYEHUS W CIWHHUIIBI, YKa3bhIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUMHY C JIPYTUMH BEITUYMHAMHU,
BBIUHCIISATh 3HAYCHUE (PU3NIECKON BEITMUNHEI;

aHAIM3UPOBATH (PU3NYECKUE MPOLIECCHl U SIBJICHUS, MCHOIb3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHUHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MAPaUICIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOM
WHIYKIWH, 3aKOH NPSIMOJMHENHOIO paclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITeHHa s (doTtorddekTa,
3aKOH COXPAHEHUSI SPHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOr0 3apsifia, 3aKOH COXPAaHEHHS MAacCOBOIO 4HCia, MOCTylarsl bopa,
3aKOH PaJIMOaKTUBHOI'O PACIajia, MPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbI, O0JIACTH)
IPUMEHUMOCTH;

OTpeENATh HAIPaBJICHUE BEKTOpAa MHAYKIIMA MAarHUTHOIO MOJIsl TPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopeniia;

CTPOUTh M OIUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh JKCIEPUMEHTHI 10 UCCIENOBAHUIO (DU3MUYECKUX SIBIICHUU W
MPOILIECCOB C HCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX HU3MEPEHUMN: MpPU STOM
dbopMmynupoBaTh MOpoOJEMy/3alady W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
co0upaTh YCTaHOBKY W3 TMPEIJIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OIBIT U
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIUYWH, TIPH
ATOM BBIOMpATh ONTUMAJILHBIA CIOCOO HM3MEPEHUs] M MCIOJIb30BaThb H3BECTHBIC
METOJIbI OLIEHKH IOTPEIHOCTEN U3MEPEHNU;



UCCIICZIOBATh 3aBUCUMOCTH (PU3UYECKMX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHUH: MPU ITOM KOHCTPYHMPOBAaTh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoOB, 1eJaTh BbIBO/BI 110 PE3yJIbTaTaM MCCIIEI0BaHUS;

coOJII0/1aTh MpaBuiia OE30MaCHOr0 TPy/a MPU MPOBEICHUHN HCCIIECIOBAHUM B
paMKax ydeOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIEN0BATEIbCKOW W IPOSKTHOU
JESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWMCTB U JJAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3alauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJENbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJlauu
BBIOMpATh (PU3MUECKYI0 MOJENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOoANMBIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHWBATH PEAbHOCTD
HOJyYEHHOI'O 3HaYeHUs (PU3UYECKON BETUUMHBI;

pelaTh KaueCTBEHHBIC 3a/1a4H: BHICTpAauBaTh JJOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PACCYXKJIEHUN C ONOpOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
buznuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIH
Y MPEACTABICHUS YYE€OHOW M HAYYHO-TIOMYJISIpHOM MH(POPMaLUH, TOTYYEHHOU M3
pa3IUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh MOIYydaeMyI0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIMMBI JIEHCTBUS MAaIWH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX 0€30MacCHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOANTH TPUMEPHI BKIIaZa POCCHMCKIX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PHU3UKE B MOBCEIHEBHOMN XU3HU
i obecriedeHusi 0€30MacCHOCTH MpU OOpaIleHnH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTpPOWCTBAaMU, JUIsl COXPAHEHUsS 3[I0POBbSI U COOJIIOJEHUSI HOPM JKOJIOIMUECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

pa0oTath B TIpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TpyNIbl, PAUOHAIBLHO paclpefeisITh O00SI3aHHOCTU U
MJIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJCKBATHO OICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Aumamtka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos MeTanpeamMeTHbI
) € pe3yJbTarhbl
Ne Kontp Tpakr Jara JICKTPOHHbBIE pe3y
OJIbHBI uuppoBbIe OCBOEHUS
n/ Tema YpoOKa Bceer HYecCKUu H3y4YEeHH
- o e e a oOpa3oBare/ibHbIE pa3nena
padoTt pecypchbl
padoThbI
bl
®u3nka — HayKa 0 IPUPOJIE. bubmorexa [JOK 1.3.1
Hay4Hble MeTObI TO3HAHUSI 1 https://m.edsoo.ru/ff0c32e
OKPYXAaIOIIero MUpa 2
Pospb u MecTo (pusuku B 1.2.1,1.2.2,1.3.1,
(hopMHUPOBAHUH COBPEMEHHOM bubmorexa [IOK 3.2.2
HAy4YHOW KapTHHBI MU A, B 1 https://m.edsoo.ru/ff0c33e
MPAKTUYECKON JIeATEIIHbHOCTH 6
110 (S92
MexaHnndyeckoe TBUIKEHHE. BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
OTHOCUTENBHOCTh MEXaHUYECKOTO 1 hitps://m.edsoo.ru/f0c350 3.2.2
npuxkenus. [lepemenenue, g L ) 1.1.2,1.21.1.2.2,
CKOPOCTb, YCKOPEHHE - 1.2.3
PABHOMEDHOG o THHeHtOe bubmioreka [IOK 1.2.1,1.2.2,1.3.1,
BHOMEPHOE MPSMOJIMHEHH
proc TP 1 https://m.edsoo.ru/ff0c362 | 3.2.2
JIBUKCHHE
0
PABHOVCKODEHHOE oTMHeHHOe bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
BHOYCKOPCHHOE MPSIMOJIMHEHH
YEROP P 1 https://m.edsoo.ru/ff0c372 | 3.2.2
JIBUKCHHC
€
CBoOonHOE TajZicHHE. Y CKOpEHHUE 1 bubmoreka IJOK 121,122,131,



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
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

CBOOOJIHOT'O MaICHHUSI https://m.edsoo.ru/ff0c39c | 3.2.2
c
KpuBonuneitHoe 1BH>XEHUE. bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
7 JIBMKEHHE MaTepHaIbHON TOUKH https://m.edsoo.ru/ff0c3ad | 3.2.2
10 OKPYKHOCTH a
[IpuHIUTT OTHOCUTETHLHOCTH bubmioreka [IOK 1.2.1,1.2.2,1.3.1,
8 lamtes. IHepiinanbHbIe CHCTEMBI https://m.edsoo.ru/ffO0c3be 3.2.2
orcuerta. [lepBriii 3akoH HetoToHa 8
Macca tena. Cwna. [TpuHiun bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
9 Cyleprosuiuu cui. Bropou 3akox https://m.edsoo.ru/ff0c3be | 3.2.2
HeroToHa 1711 MaTepralibHOW TOYKU 8
1.2.1,1.2.2,1.31,
. bu6immoreka IIOK
Tperun 3axkoH HproToHa 1uist 3.2.2
10 https://m.edsoo.ru/ff0c3be
MAaTEepUAJIBHBIX TOUYEK 1.1.2,1.2.1.1.2.2,
3
1.2.3
3aKOH BCEMUPHOT'O TATOTCHHUS. bubmoteka IJOK
11 Cuna tsoxectu. [lepBas https://m.edsoo.ru/ff0c3d0
KOCMHYECKAsT CKOPOCTh 0
Crna octi. 3axon Cvia. Bec bubmioreka [IOK 1.2.1,1.2.2,1.3.1,
niaa yn TH. H .
12 YHPYT yE https://m.edsoo.ru/ff0c3el | 3.2.2
Tena
8
T
13 P ' P P https://m.edsoo.ru/ff0c3f7 o
JBUKEHUHU TeJa B )KUIKOCTH WU 5
rase -
[TocrynarenbHO€E U BpalaTeIbHOE bubmorexa [JOK 121,122,131,
14 JIBMKEHHE a0COIIOTHO TBEPIOTO https://m.edsoo.ru/ff0c4la | 3.2.2

tena. MomeHT cuiibl. [11e4o cuiiel.

6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

VYcnoBus paBHOBECHS TBEPAOTO

Teaa
Nmnynsc maTepuanbHON TOYKH, BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
15 CHCTEMBI MaTepHAIbHBIX TOYEK. https://m.edsoo.ru/ff0c43d 3.2.2
NMmnynbc cuitbl. 3aKOH COXpaHEHHUs 5 112,121.122,
uMnyibca. PeakTuBHOE JBM)KEHUE - 1.2.3
PaboTa ¥ MOIITHOCTE CHIJIBL. 1.2.1,1.2.2,1.3.1,
KI/IHeTI/IquK::I SHEprus butamorexa LIOK 3.2.2
16 o https://m.edsoo.ru/ff0c450
MarepuanbHoi Touku. Teopema 00 ”
W3MEHEHUY KHHETHYECKOW YHEPTHH -
[ToTeHManbpHas YHEPT UL 1.2.1,1.2.2,1.3.1,
[ToTeHManbHAsA SHEPTUS YIPYTO bubmoreka [JOK 3.2.2
17 neGOpPMUPOBAHHOM MIPYIKUHBI. https://m.edsoo.ru/ff0c461
[ToTeHIMaNBbHAS SHEPTUS TENA a
BOJIM3M MTOBEPXHOCTH 3eMJIN
IlorennuansHEBIE U 1.2.1,1.2.2,1.3.1,
HEIOTEeHIINAJIbHEBIE CUIIBL. CBS3b 3.2.2
paboThl HEMOTEHIIUAIBHBIX CUJI C bubmioreka [IOK 1.1.2,1.2.1.1.2.2,
18 W3MEHEHUEM MEXaHNYECKON https://m.edsoo.ru/ff0c478 | 1.2.3
SHEPrUH CHCTEMBI TeJI. 3aKOH c
COXpPaHEHUSI MEXaHUYECKOU
SHEPrUuu
JlabopaTopHas pabora 1.1.3,1.2.1,1.2.2,
«HMccnenoBanue cBsi3u pabOTHI 1.2.3,3.1.1,3.2.1
19 CHJIBI C U3MEHCHUEM MEXaHUYCCKOU
SHEPrUHM Teja Ha IpUMepe
pacTsHKEHUST PE3UMHOBOTO JKI'yTa»
20 KonTtponphas pabora o reme bu6mmotexa [{OK 121,122

«Knunematuka. JlnHaMuka. 3aKOHbI

https://m.edsoo.ru/ffOc4b7



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

COXpaHCHHA B MCXaHUKE)

4

OCHOBHBIE M OJIOKEHUS 1.2.1,1.2.2,1.3.1,
MOJIEKYISIPHO-KWHETHI eCK O bubmorexa [OK 3.2.2
21 P https://m.edsoo.ru/ff0c4dc o
TeopuH. BpoyHOBCKOE IBHIKEHUE. 5
Hudbdyzus -
XapakTtep ABUKCHHS U 1.2.1,1.2.2,1.3.1,
99 B3aMOJIEHCTBHUS YaCTHI] BEILIECTBA. 3.2.2
Monenu cTpoeHus rasos,
KUIKOCTEH U TBEPABIX TET
Macca monekyit. KonrndecTBo 1.2.1,1.2.2,1.3.1,
23
BeniecTBa. [locTossHHas ABoraapo 3.2.2
1.2.1,1.2.2,1.3.1,
TennoBoe paBHOBECHE. 399
24 Temneparypa u e€ usmepenue. 112 1.21.1.2.2,
[Ikana temnepatyp Llenbcus
1.2.3
bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
n I MKT.
25 JICQTIDHDIH Ta3 B Ocrosroe https://m.edsoo.ru/ffOc4fd 3.2.2
ypaBHeHne MKT o
AOcCoII0THas TeMIIEpaTypa Kak 1.2.1,1.2.2,1.3.1,
Mepa cpeaHeld KUHeTUYeCKOn bubmuorexa [JOK 3.2.2
26 SHEPTrUH JIBIKSHHS MOJICKYJL. https://m.edsoo.ru/ff0c511
YpaBHenue MeHnneneeBa- e
Kunaneitpona
1.2.1,1.2.2,1.3.1,
27 3akoH JlaabToHa. ['a30BbIE 3aKOHBI 399
JlabopaTopnas pabora 113,121,122,
28 «HMcecmenoBanue 3aBUCUMOCTH 1.2.3,3.1.1,3.21

MEXTy TTapaMeTpamMu COCTOSHUS



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

Pa3peKEHHOT O Ta3a»

HM30mporecchl B U1€aIbHOM rase u bubmmorexa TIOK 121,122,131,
29 https://m.edsoo.ru/ff0c570 | 3.2.2

uX rpaduyueckoe mpeacTaBicHe o

BuyTpennsisi sneprus 1.2.1,1.2.2,1.3.1,

TepMOI[I/IHa%\./H/I‘-ICCKOI/I CHCTEMEI U BuGmorexa LIOK 3.2.2
30 CTIOCOOBI ©¢ H3MCHCHH. https://m.edsoo.ru/ff0c595

KonmuecTtBo TemnoTsl u padora. 5

BuyTtpennsis sHeprus -

OJIHOATOMHOI'O MI€aIbHOI0 ras3a

bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
31 Busl Teronepeaaun https://m.edsoo.ru/ff0c5c3 3.2.2
6

VenpHas TeNI0EMKOCTh BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
39 BemecTBa. KoauuecTBO TEII0ThI https://m.edsoo.ru/ff0c5c3 3.2.2

MIpH Tertonepenaye. AnrnadbaTHbIi 5 1.1.2,1.2.1.1.2.2,

porece - 1.2.3

TTepBbiii 3AKOH TEPMOAHHAMMUKH 1 bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
33 https://m.edsoo.ru/ffocsef | 3.2.2

ero MPUMEHEHHE K M30IpoIleccaM c

HeobpatumocTs mporiieccoB B bubmioreka [IOK 1.2.1,1.2.2,1.3.1,
34 npupose. Bropoii 3akoH https://m.edsoo.ru/ff0c623 | 3.2.2

TePMOJMHAMUKHA 0

Mpusitn aeiicrsus 1 KI1JL bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
35 N https://m.edsoo.ru/ff0c600 | 3.2.2

TEIJIOBOM MaIIIMHbI .
36 Lk Kapiio 1 ero KIIJI 1.2.1,1.2.2,1.3.1,

3.2.2



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

37 DKoJoruyecKkue mpoodieMbl 1.2.1,1.2.2,1.3.1,
TEMJI0PHEPT ETUKU 3.2.2
O6o06mmaromuit ypok bubmorexa [JOK 112,121.12.2,

38 «Mounekysipras ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c693 | 1.2.3
TEPMOJIUHAMUKI 8
KonTponpshas pabora o teme bubmuotexa [JOK 1.21,1.2.2

39 «MonexymsipHas ¢pusrka. OCHOBBI https://m.edsoo.ru/ff0c6a5
TEPMOANHAMUKID) 0
[TapooGpa3oBaHue U KOHIEHC ALK, bubmorexa HOK 121,122,131,

40 https://m.edsoo.ru/ff0c63b | 3.2.2
Hcnapenue v KUIICHHE 5
AOCOIIOTHAS M OTHOCUTENIbHAS bubmorexa [JOK

41 BJIXXHOCTh BO31yXa. HachlleHHbIH https://m.edsoo.ru/ff0c64d
nap 8
TBepnoe Teno. Kpucrannmaeckue u 1.2.1,1.2.2,1.3.1,
amop(dHbIe Tena. AHH30TPOIHUS bubmoteka IJOK 3.2.2

42 CBOMCTB KpHCTaJUIOB. JXKukue https://m.edsoo.ru/ffOc65f
KkpucTaIbl. COBpeMEHHBIC 0
MaTepuabl
[InaBneHue u KpucCTaIIU3AIIMS. bubmioreka [IOK 1.2.1,1.2.2,1.3.1,

43 VY aenpHas TEIIOTA IUIABJICHUSL. https://m.edsoo.ru/ff0c670 | 3.2.2
Cyb6nmumanus 8

bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
44 YpaBHEHHE TEIIOBOro OanaHca https://m.edsoo.ru/ff0c682 | 3.2.2
0
DJIeKTpU3aLus Ted. bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
45 DnekTpuuecKuu 3apsa. J[Ba Buaa https://m.edsoo.ru/ff0cébc | 3.2.2

QJICKTPUUCCKHUX 3apsaa0B

c



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

[IpoBOAHUKY, TUITEKTPUKH U BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
46 HOYNPOBOAHMUKH. 3aKOH https://m.edsoo.ru/ff0c6bc 3.2.2
COXpaHEHUS IEKTPHIECKOTrO c
3apsiia 4
B3anmoneuncTBue 3apsa0B. 3aKOH bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
47 Kymona. To4eqHbIH 2IeKTPHY €CKUH https://m.edsoo.ru/ff0c6ce | 3.2.2
3apsin 4
Hanpspk€HHOCTD 31eKTpUYECKOro BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
48 nonst. Hpntuim CyHeIiHO3HHHH https://m.edsoo.ru/ff0c6df 3:2.2
ANEKTPUYECKUX ToJieH. JInHumn )
HaIpPsDKEHHOCTH =
PaGoTa cuit 3IeKTpOCTaTHYECKOTO bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
49 noss. [Torenuuman. Pasnocts https://m.edsoo.ru/ff0c6f0 | 3.2.2
MTOTEHITNAJIOB 0
[IpoBOgHUKYN U AUDTEKTPUKH B bubmorexa [JOK 121,122,131,
50 AIIEKTPOCTATHYECKOM ITOJIE. https://m.edsoo.ru/ff0c701 | 3.2.2
JusnekTpudeckas mpoOHUIIaeMOCTh 8
bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
51 DnekTpoémkocTh. Konaencarop https://m.edsoo.ru/ff0c712 | 3.2.2
6
DNEKTPOEMKOCTD TIIIOCKOTO bubmioreka [IOK 1.2.1,1.2.2,1.3.1,
52 KOHJICHCaTopa. DHEeprus https://m.edsoo.ru/ff0c72c | 3.2.2
3apsHKCHHOTO KOHJICH caTopa 0
1.21,1.2.2,1.31,
JlabopaTopnas padora "M3mepenue 3.2.2
53 .
ANEKTPOEMKOCTH KOHJIeHcaTopa" 1.1.3,1.2.1,1.2.2,
1.2.3,31.1,321
54 [IpuHIMT AECTBUS U TPUMEHEHHE 1.2.1,1.2.2,1.3.1,



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
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

KOH/ICHCATOPOB, KOMMMPOBAIBHOIO
ammapara, CTPyMHOIO pUHTEpA.
DeKTpocTaTHYecKas 3aluTa.
3a3eMIiICHHE JIEKTPONPHOOPOB

3.2.2

DJIEKTPUYECKUMN TOK, YCIOBUS €r0 1.2.1,1.2.2,1.3.1,
cyuiectBoBaHus. [10CTOSHHBIN TOK. 3.2.2
55 Cuna Toka. Hanpspkenue. 1.1.2,1.2.1.1.2.2,
Conporusiienue. 3akon Oma st 1.2.3
ydacTKa Iemnu
[TocnenoBarenbHOE, TapaIeNbHOE, 1.2.1,1.2.2,1.3.1,
CMEIIaHHOE COCTUHCHHE bu6mmoreka [JOK 3.2.2
56 poBOHUKOB. JIabopaTopHas 0.5 https://m.edsoo.ru/ff0c74f | 1.1.3,1.2.1,1.2.2,
pabora «/3ydueHne cMEeanHHoro 0 123,311,321
COCIMHCHHMSI PE3UCTOPOBY
Pabora 1 MomHOCTH bu6moreka [JOK 1.2.1,1.2.2,1.3.1,
57 ANEKTPUYECKOr 0 TOKA. 3aKOH https://m.edsoo.ru/ff0c783 | 3.2.2
Hxoyns-Jlenmna 8
3akon OMa I MOJHOH 1.1.3,1.2.1,1.2.2,
3aMKHYTOMW) JIEKTPHUY ECKOH TIEITH. 123,311,321
§<OpOTKyOG 32)1MLIKaLpI/Ie. o Bubmoreia LIOK | |
58 0.5 https://m.edsoo.ru/ff0c7ae
JlaGopaTtopHas pabora «M3mepenue
0
OJIC BCTOYHUKA TOKA U €ro
BHYTPEHHETO COIPOTUBIICHHSD)
PesepBHbIii ypok. KoHTpobHas 121,122
pabora 1o Teme bubmotexa [IOK
59 "DnexTpoauHamuka' / https://m.edsoo.ru/ff0c8c5
Bceepoccuiickas npoBepoyHast 6
pabora
60 O6o006maromuii ypok bubmorexa [JOK 112,121.12.2,



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

«INEeKTpOIMHAMUKAY / https://m.edsoo.ru/ff0c88b | 1.2.3
Bceepoccuiickas npoBepodHast e
pabora
DJIEKTPOHHAs TPOBOJAUMOCTh 1.2.1,1.2.2,1.3.1,
TBEPJIBIX METAJIJIOB. 3aBUCUMOCTh 3.2.2
61 COIIPOTHUBJICHUS] METAJJIOB OT
TEMITEPATYyPHI.
CBepXIpoBOIUMOCTD
62 DNEKTPUUECKUU TOK B BAKyyMe. 1.2.1,1.2.2,1.3.1,
CBoHCTBA 3JIEKTPOHHBIX IIYYKOB 3.2.2
[TonmynpoBoIHUKY, UX COOCTBEHHAs BuGmorexa [IOK 1.2.1,1.2.2,1.3.1,
63 1 HprMeCHaﬂ HPOBOHMOCTE. https://m.edsoo.ru/ff0c84a 3.2.2
CaowucTBa p—N-miepexoa. o
[TomynpoBOIHUKOBBIE TPHOOPHI -
DJIEKTPUYECKUH TOK B pacTBOpPax u BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
64 pacriapax CKIpOIUTOB. https://m.edsoo.ru/ff0c82b 3.2.2
DNCKTPOIUTHYESCKAS TN CCOIMAIIHSL. N
OnexTponus B
OJEeKTPUUECKHU TOK B Ta3ax. 1.2.1,1.2.2,1.3.1,
CaMocI;OﬂTenLHLIH“H bubmmorexa LIOK 3.2.2
65 3 https://m.edsoo.ru/ff0c84a
HECaMOCTOATEIbHBIW pa3psil. o
Mousnus. [Tnazma -
BHeKTPquCKHe pUOOPHI U Bumiorexa [IOK 121,122,131,
66 YCTPOTICTRA H X TIpaKTietkos https://m.edsoo.ru/ff0c86f 322
npuMeHenue. [IpaBuiia TeXHUKH c
0e30macHOCTH =
KonTponpHas padbora 1o Teme bubmoreka IJOK 121,122
67 «Onekrpocratuka. [TocToSHHBII https://m.edsoo.ru/ff0c8a8

3IEKTpUYeCKUil TOK. TOKH B

a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
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pa3IU4HBIX Cpelax»

p . 0606 . Bbu6moreka [JOK 1.1.2,1.2.1.1.2.2,
68 C3CPBHDI YPOK. LOODIIAIOLIIH 1 https://m.edsoo.ru/ff0c8f6 1.2.3
ypok o Temam 10 kiacca c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

N KoaudecTBO 9acoB 1 DJIeKTPOHHBIE MeTtanpeaMeTHbI
° ara
Kontpo IpakTnue muppoBbIe € pe3yJbTaThl
n/ Tema ypoka HU3y4YeHH
- Bcero | JbHbIe CKHe a o0pa3zoBaTejibHbIE 0CBOECHHUSA
padoThbI padoThbI pecypcsl pa3neiaa
ITocTossHHBIE MATHUTEI U UX 1.2.1,1.2.2,1.3.1,
B3anMojielicTBe. MarHuTHOE bubmmoreka [JOK 3.2.2
1 nose. Bekrop MarHuTHOM 1 https://m.edsoo.ru/ff0c977
WHAYKIUY. JInHum 8
MarHUTHON WHYKIIHH
M 121,122,131,
irHOHTHOKeaHCOH:KO 0 bub6imoreka [JOK 399
MPOBOIHU TOKOM. OnbIT 2.
2 poBOA . 1 https://m.edsoo.ru/ff0c98f
Opcrena. Bzaumoneictue o
MIPOBOJTHUKOB C TOKOM -
JlabopaTopHas pabora bubmoreka [JOK
3 «M3ydeHne MarHUTHOT'O TIOJISI 1 1 https://m.edsoo.ru/ff0c98f 113121122,
KATYIIKH C TOKOM e 123,311,321
JlelicTBME MarHUTHOI'O M OJIS 1.1.3,1.2.1,1.2.2,
.C 123,311,321
Avinepa, TaGopuropran Babimmonera LIOK
4 b patop 1 1 https://m.edsoo.ru/ff0c9ac
pabora «VccnenoBanue 0
JIEHCTBUS ITOCTOSTHHOT O -
MarHuTa Ha paMKy ¢ TOKOM)
ﬁaeﬁif;e MB.FI:;THOFO TTOJIS BuGmorexa L[OK ég;, 1.2.2,1.3.1,
5 AABIDEYIIYIO 1 https://m.edsoo.ru/ff0c9df o

3apspKeHHYIo yactuny. Cuna
Jlopenmnia. Pabota cuiie

4



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

Jlopenna

DnexkTpoMarHuTHas
nHaykus. [Totok BekTopa
MarHuTHOW uHAykuu. JJ1C
MHIYKIUU. 3aKOH
3JIEKTPOMarHUTHON
nHaykuuu Papanes

121,122,131,
3.2.2

JlaGopaTtopHas pabora
«HccinenoBanue ABIeHUS
JJIEKTPOMAarHUTHON
UHIYKIMW»

bubmmoreka [JOK
https://m.edsoo.ru/ff0cal5

0

113,121,122,
123,311,321

NunykTuBHOCTE. fSBIICHUE
camouHaykiuu. 3J1C
CaMOMHYKITUU. DHEPrust
MAarHUTHOTO MOJI KaTYIIKHA C
TOKOM. DJIEKTPOMarHuTHOE
moJje

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca60

0

121,122,131,
3.2.2

TexHnueckue ycTporcTBa u
UX IPUMEHEHHUE: IIOCTOSTHHBIC
MarHUThl, YJIEKTPOMATrHUTHI,
JJIEKTPOJBUraTE b,
YCKOPHTEIIN 3JIEMEHTAPHBIX
YaCTHLl, UHAYKIIHOHHAs I1€Yb

121,122,131,
3.2.2

10

O06o0maromui ypok
«MarauTtHoe 1oiJe.
DnexkTpoMarHuTHas
WHITYKIUSDY

bub6imoreka [JOK
https://m.edsoo.ru/ff0cab8

2

11

KonTtponphas pabora o reme
«MarnutHOe noJe.

bub6moreka IIOK
https://m.edsoo.ru/ff0cad5

121,122



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

DJIEKTpOMarHuTHas
WHIYKIHSDY

|co

12

CBobOoaHbIE MEXaHUYECKHE
konebanus. ['apMoHnUeckue
KosiebaHus. Y paBHEHHE
rapMOHHYECKUX KOJICOaHUH.
IIpeBpamienue sHeprun

bub6moreka IIOK
https://m.edsoo.ru/ffOcaf0
6

121,122,131,
3.2.2

13

JlaGopaTtopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajabIX KoiaeOaHuit
rpy3a Ha HUTH OT JJIMHBI
HUTH U Macchl Irpy3a»

113,121,122,
123,311,321

14

KonebaTenbHbIM KOHTYD.
CB0OOIHEBIE
AIIEKTPOMAarHUTHBIE
KoJIeOaHUS B U€ATHHOM
Kone0aTeIbHOM KOHTYPE.
Amnanorus Mexay
MEXaHUYECKUMU U
3JIEKTPOMATrHUTHBIMHU
KOJICOaHUSIMHU

Bbu6nunorexa [JOK
https://m.edsoo.ru/ffOcb82

0

121,122,131,
3.2.2

15

®opmyna Tomcona. 3akoH
COXPaHEHUS YHEPTHH B
HJIcaIbHOM KO0JIe0aTCIIEHOM
KOHTYpE

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb9c
4

121,122,131,
3.2.2

16

IIpencraBienue o
3aTyXarolXx KoJIeOaHusX.
BeIHyX1€HHBIE
MeXaHnYeCKHe KojieOanus.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbh8

6

121,122,131,
3.2.2



https://m.edsoo.ru/ff0cad58
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
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

Pe3onanc. BriHyX1€HHBIE
3JIEKTPOMArHUTHBIE
KonebaHus

17

[lepemeHHBIN TOK.
CunycouanbHbIN
IEpEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOT 0 TOKA.
AMIUIMTYTHOE U
JIEHCTBYIOIIIEE 3HAUEHUE
CHJIBI TOKA Y HATIPSIKECHUS

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd3

4

121,122,131,
3.2.2

18

Tpancdopmatop.
[IpouzBoxacTBo, nepenayva u
noTpedeHne dJIEKTPUIECKOM
SHEPTrUu

121,122,131,
3.2.2

19

YCTpoiicTBO U MIPAKTUYECKOE
IIPUMEHEHUE DIIEKTPUUECKOTO
3BOHKA, FeHepaTopa
MEPEMEHHOr 0 TOKa, TUHUM
3NeKTporepeaayd

bubmoteka [JOK
https://m.edsoo.ru/ff0cc32

4

121,122,131,
3.2.2

20

DKOJIOrMuecKrue pucKu npu
MIPOU3BOACTBE
anekTposHeprun. Kynbsrypa
HCIIOJIb30BaHUs
JJIEKTPOIHEPIUHU B
ITOBCEAHEBHOU )KU3HU

121,122,131,
3.2.2

21

MexaHudyecKre BOJTHBI,
YCJIOBHS paclpoOCTpaHEHHUS.
[Tepuona. CxopocTh
pacnpoCcTpaHEHHUS U JIUTMHA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab
4

121,122,131,
3.2.2



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

BOJHBL. [Tonepeunsie u
IIPO/IOJIbHBIE BOJIHBI

3ByK. CKOpPOCTB 3BYKA. bubmoreka [{OK 121,122,131,
22 I'pomkoCTh 3ByKa. Bricora https://m.edsoo.ru/ff0cccO0 | 3.2.2

ToHa. TeMOp 3ByKa [+

3HeKTp?MarHHTHHe BOJIHEI, Bumiorexa LIOK 1.2.1,1.2.2,1.3.1,
23 1 CROMCTRA | GROPOCTE. https://m.edsoo.ru/ff0ccfe 3:2.2

[Ikana 3MeKTPOMarHAUTHBIX 0

BOJIH

[TpuHIUIIBI pagOCBSI3H U 1.2.1,1.2.2,1.3.1,
24 teneBuaeHus. Passutue 3.2.2

CPEICTB CBS3H.

Panuonokanus

KomrponsHas paGora bub6mmoreka [JOK 121,122
25 https://m.edsoo.ru/ff0cc6f

«Konebanus 1 BOIHBI» 3

[IpsimonuHeitHOE 1.2.1,1.2.2,1.3.1,

pacnpocTpaHEeHHE CBETa B bubmmoreka [JOK 3.2.2
26 OJIHOPOIHO# cpejie. https://m.edsoo.ru/ff0cd35

Touednblli HCTOYHHUK CBETA. 0

JIy4d cBera

OtpaxxeHue cBeTa. 3aKOHBI BuGmiorexa LIOK 121,122,131,
27 OTPANCEInIE CRET. . https://m.edsoo.ru/ff0cd4e 322

ITocTpoenue n3o00pakeHnH B 0

IUIOCKOM 3€epKajie N

[Ipenomnenue crera. [TosHoe BuGmorexa [JOK 1.2.1,1.2.2,1.3.1,
28 SHYTPOHHES OIPACHES. https://m.edsoo.ru/ff0cd7f 3:2.2

[IpenenbHbIM yrOJ NOJHOTO
BHYTPEHHETO OTPAKEHUS

6



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

JlabopaTopnas pabora

bubmuoreka [IOK

1.131.21,1.2.2,

29 «M3mepeHue mokazaress https://m.edsoo.ru/ff0cd67 123,311,321

MPEIIOMIICHUS CTEKJIa» a

JIMH3EIL Hom;poeHHe BuGmiorexa LIOK 1.2.1,1.2.2,1.3.1,
30 H300paieHHi B Jvage' https://m.edsoo.ru/ff0cddl 3.2.2

dopmyia TOHKOM JTMH3BI. .

YBenM4YeHUE JTMH3bI =

JlabopaTopnas pabora 1.131.21,1.2.2,
31 «HcenenoBanue CBOMCTB 1.2.3,3.1.1,3.21

M300paKEHUM B IMH3AX)

Hucnepcus ceeta. CloKHBII 1.1.3,1.2.1,1.2.2,

cocTaB Oejoro cBerta. LIBer. 1.2.3,3.1.1,3.2.1
32 JlabopaTopHas pabora

«Habmoaenue qucnepcuu

CBETa»

WnTepdepenuus ceera. bu6motexa [IOK 121,122,131,
33 Judpaxiust cBeTa. https://m.edsoo.ru/ff0ced2 | 3.2.2

JudpakunoHHas peméTka 2

L — but6mmoreka [JOK 1.2.1,1.2.2,1.3.1,
34 https://m.edsoo.ru/ff0cf02 3.2.2

BouH. [lossipusanus cBeta o

Ontuyeckue npuOOpsI U 1.2.1,1.2.2,1.3.1,
35 YCTPOWCTBA U YCIIOBHSI KX 3.2.2

0€e3011aCHOr0 TPUMEHEHUS

I'panunbr HpI/IVMeHI/IMOCTI/I BuGmorexa [JOK 1.2.1,1.2.2,1.3.1,
36 KJIACCUYECKOU MEXAHUKH. https://m.edsoo.ru/ffocfes 3.2.2

ITocTynaTel cnenuanbHON
TEOPUU OTHOCUTEJHLHOCTH

2



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
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OTHOCHTEIIFHOCTD BuGmorexa L[OK 121,122,131,
37 OAHOBPEMCHHOCTH. https://m.edsoo.ru/ffOcfa4 3.2.2

3amenieHue BpEMEHHU U )

COKpAIIICHHUE JJTHHBI =

DHeprus u I/IMH}iJ'II)C BuGmorexa LIOK 1.2.1,1.2.2,1.3.1,
38 PEVITHBHETCRON qacmmfl' https://m.edsoo.ru/ff0cfc6 3.2.2

CBsI3b MaCCHI C SHEPTrUCH U 3

UMITYJIbCOM. DHEPrus MOKOSI -

KonTtponbHas pabora BuGmiorexa LIOK 121,122
g9 | «Ommaxa. Ocioss https://m.edsoo.ru/ffOct6f

CIeUaILHOW TEOPUU 0

OTHOCHUTEIBLHOCTH

Do, Dopvyra [natka, bubmorexa [IOK 1.2.1,1.2.2,1.3.1,
40 https://m.edsoo.ru/ffOcfel 3.2.2

DHeprusi 1 UMIyJibCc GpoToHa 5

OTKpEITHE U HCCIIEAOBAHNE 1.2.1,1.2.2,1.3.1,
41 (1)0T(I:3(1)(1)eKTa. OHI)?TI)I A.T. bubmorexa [OK 3.2.2

https://m.edsoo.ru/ff0cffc4

CroneroBa

3akoHbI hoTordekTa. 1.2.1,1.2.2,1.3.1,

YpaBHeH%)Ie SHiilTeH“Ha TUTS bubmorexa HOK 3.2.2
42 https://m.edsoo.ru/ff0d015

doTorhdekra. «KpacHas o

rpanuiay Gorodddexra -

Jasnenune ceera. OnprTel I1. bubmoreka [IOK 1.2.1,1.2.2,1.3.1,
43 H. JlebeneBa. Xumuaeckoe https://m.edsoo.ru/ff0d04a | 3.2.2

JICHCTBHE CBETA 6

TexHuueckne yCTpoucTBa U 1.2.1,1.2.2,1.3.1,
44 MPAKTUYECKOE ITPUMCHEHH E: 3.2.2

(dhoTodeMEHT, GOTONATYIHK,
conHeuHas Oarapes,



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
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

CBETOIHOT

Pemenune 3agay no teMe

bub6mmoreka [JOK

45 «DNeMEeHThI KBAHTOBOM https://m.edsoo.ru/ff0d030
OTITUKH 2
Mopgens atoma ToMcoHa. 1.2.1,1.2.2,1.3.1,
OI'(I)S:“BI Pe:ep(po;n: Eo brbmiorexa LIOK 3.2.2
46 https://m.edsoo.ru/ff0d091
PACCESTHUIO (.-4aCTHII. 3
[InanerapHas moxenb aToma -
but6imoreka [JOK 1.2.1,1.2.2,1.3.1,
47 ITocrynater Bopa https://m.edsoo.ru/ff0d0af | 3.2.2
a
W3nydenne u nornomieHne 1.2.1,1.2.2,1.3.1,
(hOTOHOB TIpU TIEpexoae bubmotexa [JOK 3.2.2
48 aToMa C OJHOTO YPOBHS https://m.edsoo.ru/ff0d0af
SHEPruu Ha Apyrou. Buasl a
CIICKTPOB
BonHoBEIE CBOMCTBA YaCTHII. 1.2.1,1.2.2,1.3.1,
Bousnbl ge bpouTs. bubmmoreka [JOK 3.2.2
49 KoprmyckyisipHO-BOIHOBOKH https://m.edsoo.ru/ff0d0ca
nyanu3Mm. ClIOHTaHHOE U 8
BBIHYKJIEHHOE U3ITy4eHUe
OTKpBITHE PAIUOAKTHUBHOCTH. 1.2.1,1.2.2,1.3.1,
OHLII)TBI Pespepl([bopz[a o bubmiorexa LIOK 3.2.2
50 https://m.edsoo.ru/ff0dOfd
OIIPENIEIICHUIO COCTaBa )
PaIMOAKTHBHOTO MU3JTydCHUS =
CeowuctBa anbda-, 6era-, 121,122,131,
51 raMMma-usnydeHus. Biusaue 3.2.2

PaaMOaKTUBHOCTH HA KUBBIE
OpraHU3Mbl



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
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

52

OTKpeITHE IPOTOHA U
HeuTpoHa. M3oronsl. Anbda-
pacnaj. DIeKTPOHHBIN U
TO3UTPOHHBIN OeTa-pacria.
I'amma-usnyyenue

bu6mmoreka [JOK
https://m.edso0.ru/ff0d116

2

121,122,131,
3.2.2

53

DHeprus CBs3M HYKJIOHOB B
anpe. SnepHble peakiuu.

S nepHbId peakTop.
[IpobieMsbl, mepCIIeKTUBBHI,
9KOJIOrMYECKUE aCIEKThI
SIIEPHOU SHEPIreTUKHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d135

6

121,122,131,
3.2.2

54

DJIeMEHTapHbIE YACTUILIBI.
OTKpBITHE ITO3UTPOHA.
MeTtonasl HAOIOACHUS U
perucTpauru 3J1eMeHTapHbIX
yactull. Kpyrisiid cTomn
«DyH1amMeHTaJIbHbIE
B3aMMOJCHCTBUA. EquHCTBO
(bu3MUecKOr KapTUHBI MUPa»

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e3
8

1.2.1,1.2.2,1.3.1,
3.2.2

55

Ortarnsl pa3BUTUSA
actponomuu. [Ipuknannoe u
MHPOBO33PEHUYECKOE
3HaYeHue acTpoHOMUU. Buj
3Be3aHoro Heba. Co3Be3nus,
SIPKWE 3BE3/1bI, IIAHETHI, UX
BUJHUMOC JIBIDKCHUE.,
ConHeuHas cucrema

121,122,131,
3.2.2

56

Comune. Conmaeuynast
aKTUBHOCTH. MICTOYHUK

121,123,132,
134,21.231.1,



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

sHeprun CoJiHIA U 3BE3]

3.3.3

3BE3bI, X OCHOBHBIC 1.2.1,1.2.2,1.3.1,
XapaKTePUCTUKHU. 3BE3IbI 3.2.2
TJIAaBHOU
MOCJIEA0BATEIILHOCTH.
57 BryTpeHnHee cTpoeHue 3BE3 .
CoBpemeHHbIe
MPECTABIICHUS O
MIPOU CXOXKICHUH U IBOJIIOIIUU
CoJiHna u 3BE31
Mneunsin [1yTs — Hamma 1.2.1,1.2.2,1.3.1,
lanaktuka. [TonoxxeHnue u 3.2.2
nemkenne CoHIla B
58
lanakTuke. ['agakTukwy.
UYepHble abIpHI B spax
rajakTHK
Bcenennas. Pasoeranue 1.2.1.,1.2.3,1.3.2,
59 ranaktuk. Teopus bosbiioro 1.34,2.1.2,3.1.1.,
B3pbIBa. PenmukTOBOC 3.3.3
n3nydyeHrne. MerarainakTuka
60 Hepemennsie mpobaembl 1.2.1,1.2.2,1.3.1,
aCTPOHOMHUU 3.2.2
KonTponbsHas padbora 121,122
61 «DJIEMEHTBI aCTPOHOMUH U
acTpoU3UKN»
O606maromuii ypok. Pons 1.2.1.,1.2.3,1.3.2,
(bU3HUKK ¥ aCTPOHOMUU B 1.34,2.1.2,3.1.1.,
62 .
DKOHOMHUYECKOM, 3.3.3

TEXHOJOTUYECCKOM,




COIMAIbHON M 3TUYECKOMN

chepax aeaTeIbHOCTH

YeloBeka

O6o6maromuit ypok. Pomns u 1.2.1.,1.2.3,1.3.2,
63 MecTO (PU3HKHU U aCTPOHOMHUH 1 1.34,2.1.2,3.1.1.,

B COBPEMEHHOW Hay4YHOM 3.3.3

KapTHHE MUpa

O6o006maromuit ypok. Pois 121,123,132,

(u3HUecKoil TeOpuu B 1.34,2.1.2,3.1.1.,
64 (dbopMupoBaHUU 1 3.3.3

MPEACTABICHUH O

¢bu3nyecKoil KapTUHE MUpa

O6o6maromuii ypok. Mecro 1.2.1.,1.2.3,1.3.2,

(hu3HYeCcKOoi KapTHHBI MUpa B 1.34,21.2,3.1.1,,
65 00IIIeM PSITy COBPEMEHHBIX 1 3.3.3

€CTECTBEHHO-HAYYHBIX

MPEACTABICHUHN O MPUPOE

Pe3epBHbIii ypok. MaruutHoe bubmiorexa [IOK 1.2.1.,1.2.3,1.3.2,
66 noJe. DJIeKTPOMarHuTHas 1 https://m.edsoo.ru/ff0c98f 1.34,2.1.23.1.1.,

WHTYKIHSI e 3.3.3

PesepBHbIii ypok. OnTHKa. but6imoreka [JOK 1.2.1.,1.2.3,1.3.2,
67 OCHOBBI clienraIbHOM 1 https://m.edsoo.ru/ff0cddl 1.34,2.1.2,3.1.1.,

TEOPUU OTHOCUTEIILHOCTH e 3.3.3

Pesepurriit ypok. KBanToBas bubmotexa [JOK 121,123,132,
68 ¢dusnka. DIEeMEHTHI 1 https://m.edsoo.ru/ff0d178 | 1.3.4,2.1.2,3.1.1.,

ACTPOHOMHH M aCTPODUZUKHU 4 3.3.3

OBIIEE KOJIMYECTBO YACOB 68

I1O ITPOTPAMME



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0cdd1e
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpupOBaTh Ha MNpUMeEpax pojib U MecTo (U3HKU B
(bopMHpPOBAaHUU COBPEMEHHOW HAayYHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUUECKOW JE€ATEIbHOCTH

JIroaen

10.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
MaTepuanbHas TOYKa, MHEpIHaJbHAs cHUCTeMa OTCY4€Ta, aOCOJIOTHO
TBEPAOE TEJO, UACAIBHBIN I'a3; MOJIEIIN CTPOCHUS I'a30B, JKUIKOCTEH U
TBEPIBIX Te€J, TOYEUHBIH AJIEKTPUUYECKUM 3apsii — MpH PpELICHUU

du3nyeckux 3agau

10.3

Pacrio3naBath Qu3nyeckue siBIeHUs (ITPOLIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKU, MOJEKYJISIPHO-KHHETUYECKOU TEOpHUHU
CTPOCHHSI BEIIECTBA H  JJICKTPOJMHAMHUKH: PpPAaBHOMEPHOE W
pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHHE, CBOOOJHOE MaJieHue
TeJN, IBMIXKCHHE MO OKPYXHOCTH, HWHEPIHS, B3aUMOJICHCTBUE TEI;
muddys3us, OpPOYHOBCKOE [BI)KEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX TeJN, MH3MEHeHue o0béMa Tel 1pU  HarpeBaHHUH
(oxMakIeHUM), TEIJIOBOE pPABHOBECHE, HCIAPEHHE, KOHJICHCaIus,
IJIaBJIEHUWE, KPUCTAUIM3allUsl, KUIEHHE, BJIAKHOCTh BO31yXa,
MOBBIIIIEHUE JIABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJIYy TMapaMeTpaMH COCTOSHHSI Tra3a B H30Ipoleccax;

QJICKTpU3alus TCII, B3aNMOJICHCTBHE 3apgaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBUKEHHE, HCIONb3ys (PU3NUECKHUE
BEJIMYMHBI: KOOPAMHATA, MYTh, MEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CUJIa, HWMIIYJIbC TeJla, KHHETHYeCKas DJHeprus,
NMOTCHIIMAIbHAST JHEPrus, MeXaHuueckas pabora, MeXxaHW4YecKas
MOIIHOCTh; MPY ONMHCAHUU MTPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICTT
UCTONB3YEMbIX BEJIMYWH, WX OOO3HAUYCHUS W CIAMHHIIBI, HAXOJHUTH
(bopMyIBI, CBS3BIBAIOIINE NaHHYIO (DU3MUECKYIO BEIMYUHY C APYTHMH

BCIIMYMHaAMH

10.5

OnuceIBaTh H3YUYCHHBIC TCIIJIOBBLIC CBOHCTBA TE€JI M TEMNJOBHIC




SBJICHUS, WCIONB3Yysl (uU3NUECKHe BEIMYMHBL: JaBJCHHE Tas3a,
TeMIeparypa, CpeAdHsisi KUHETHYECKass DJHEPrusi XaoTHU4eCKOro
JBW)KEHHS MOJIEKYJl, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsIsi OHeprus, pabora rasa,
KOd((PUIIMEHT TMOJE3HOro MeHCTBUSI TEIUIOBOTO JIBUTATEINs; IIpU
ONMUCaHUU MPaBUIIBHO TPaKTOBATh ¢busnueckuit CMBICII
UCIOIB3YEMBIX BEJIUYUH, WX OOO3HAYECHHUS M EIUHUIIBI, HAXOJIUThH
(GbOopMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMU

BCJIIMYNHAM

10.6

OnuchiBaTh M3YYEHHBIE DJIEKTPUYECKHME CBOMCTBAa BELIECTBA U
ANIEKTPUUYECKHE  sIBJEHUS  (MpPOIECChl), HUCHONB3ys (U3HUECKHE
BEJIMYUHBIL AJEKTPUYECKUN  3apsll,  DJIEKTPUUECKOe  MOJe,
HANpsHKEHHOCTh TMOJIs, TOTEHLHUAal, Pa3HOCTh IOTEHIHAJIOB; IPH
OINKCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOIb3YEMbBIX
BEIUYUH, HX OOO3HAUEHUS U EOUHUIIBI; YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYyTUMHU

BCJIIMYMHaAMH

10.7

AQHAMM3UPOBATh (PU3UYECKHE TIPOIECCHl U  SBIICHHS, HCIOIb3Ys
(dbu3HUecKre 3aKOHBI M MPUHIIMIIBLI: 3aKOH BCeMHUpHOTO TsroreHus, I, 11
u Il 3akonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW >HEpruu,
3aKOH COXPAaHEHMS] UMIYJIbCA, TPUHIHUII CYNEPIIO3UIINN CUJI, TTPUHIUI
paBHOMNpPABUS HMHEPLUUAIBHBIX CHCTEM  OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMs BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpemHel KHHETHYECKOW SHEPrHH TEIJIOBOTO JBHKCHHS MOJIEKYJ C
abCOIOTHON TeMIlepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXpaHEHHUS JJEKTPUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToMm
pa3iauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpaKeHUE U yCI0BUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBIACHITE OCHOBHEIE IIPUHIIUIIBI JIeUCTBUS MallluH, HpI/I60pOB nu
TCXHUYCCKUX YCTpOﬁCTB; pas3jmdyaTrtb YCJIOBUA HUX 0e30macHoro

HCIIOJIb30BaHHA B HOBCCHHGBHOﬁ KHU3HHU

10.9

BremomHATE SKCIICPUMCHTHI IO UCCIICAOBAHHNIO (1)H3quc1<1/1x SIBIICHUM U
IIPOLIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUM; IIPU
3ToM (opMmyiaupoBaTh NpodiaemMy (3anady) W THUIOTE3y Yy4yeOHOro
JKCIIEpUMEHTa,  coOupaTh  YCTAaHOBKY W3  MPeIJIOKEHHOIrO

000pyIOBaHUS, MPOBOJUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OC}’HICCTBJ'IFITI) npAMbIC KW KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘ICCKI/IX

BCJIMYUH, IIPpU ITOM BBI6I/IpaTI) OITUMAJIBLHBIA CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOABI OIICHKH HOFpeH_IHOCTeI‘/’I I/I3MepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3MUECKMMHM BEIUYMHAMU C
WCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH; MPH STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3YJbTAThl TOJYYCHHOW 3aBUCUMOCTH
bu3nUecKnX BETMYHH B BUAE TaOIUI] U TPadUKOB, JEIaTh BEIBOABI O

pe3yJibTaTaM HCCIe10BaHuUs

10.12

CobOmonaTh mpaBujia O€30MACHOTO  TpyAa TMpU  HPOBEIECHUU
UCCIIEZIOBAaHUNH B  paMKax y4yeOHOro SKCIepuMeHTa, y4yeOHO-
UCCIIeIOBATEIbCKONM U IPOEKTHOM IESITEIbHOCTH C HCHOJIb30BAHUEM

U3MEPHUTEIBHBIX YCTPOICTB U JJaOOpaTOPHOro 000PyAOBaHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SBHO 3aJaHHON (U3MYECKONH MOJEIbIO,
UCTIONIB3Ysl (PU3MYEecKHe 3aKOHbl M HPUHIMIBI, HA OCHOBE aHalM3a
yCIOBUS  3aJaud  BbIOMpaTh  (DU3HYECKYI0 MOJENb, BBLIEIATH
¢dusnueckue BeIUYMHBI U (HOPMYJIbl, HEOOXOAUMBIE Ul €€ pelleHHs,
IIPOBOJUTH PACUETHI U OLIEHUBATH PEAJbHOCTD MOJIYYEHHOIO 3HAYCHHUS

(bu3HYECKOl BEININHBI

10.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIECHUHM C ONOPOW HA U3Yy4YECHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SIBJICHU A

10.15

Hcnonp3oBaTh MHpH  pEUIEHMM Y4YeOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Ui TOUCKA, CTPYKTYpPHPOBaHUS,
UHTEepIpeTallud U TpencTaBleHUs] y4eOHOW W Hay4yHO-TIOMYJISpHON
UHPOPMAIIUH, MONYYCHHOH M3 Pa3IMYHbIX HCTOYHHKOB; KPHUTHUYECKH

aHAJM3UPOBATH TOJTyYaeMyro HH(OpMAIUIO

10.16

[TpuBoAMTH mpUMEpH BKJIAJa POCCUUCKUX U 3apyOexHBIX Y4EHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHC TCXHUKH U TEXHOJIOT Ui

10.17

Hcnonp3oBaTh TeOpeTUYECKUE 3HAHUS MO (DU3KMKE B IOBCEIHEBHOM
JKU3HM JIJIs1 o0ecredeHus1 0€30IMacHOCTH MpU 00pallleHuH ¢ IprudopamMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 370pPOBbS U

COOJTIOICHUSI HOPM 3KOJIOTHYECKOT0 ITOBEJICHUS B OKPYXKAIOIel cpere

10.18

PaGoTaTe B rpynme ¢ BBINOJHEHUEM PA3IMYHBIX COLHATIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYIIBL, palMOHAJIBLHO  PaCHpeaessiTh
00S3aHHOCTH ® TIJIAHUPOBATH JICSATENBHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBATh BKJAJ KaXIOTO0 M3 yYACTHHUKOB

TPYNIBI B pelIeHNe pacCMaTpUBaeMOi MpoOIIeMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha IpUMeEpax pojib M MeCcTo (U3UKU B
(GopMHpPOBAaHUU COBPEMEHHON Hay4YHOH KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOU JEATEIbHOCTH

Jr0/IeH, IIEJIOCTHOCTh U €AMHCTBO (PU3HUECKO KapTUHBI MUpa

11.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
TOYEYHBIN JIEKTPUUYECKUN 3apsf, SAEpHAs MOJAENb aTOMa, HYKJIOHHAs

MO/JI€/Ib aTOMHOI'O SiApa IPU PEIIeHNH GU3NYECKUX 33124

11.3

PacnioznaBate (usmueckue sBJiCHHs (IIPOIECChI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMHKH W  KBAaHTOBOH  (DU3HKH:
DIIEKTPUYECKasi TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBHUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
DIIGKTPOMArHUTHAsl HMHIYKIMS, JEHCTBUEC MArHUTHOTO IO Ha
OPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsl, DJIEeKTPOMArHUTHBIE
KoleOaHWs ¥ BOJHBL, NPSIMOJMHEHHOE pacIpOCTPaHEHHE CBETa,
OTpaXeHHEe,  TpelioMIIeHHue, HHTepdepeHius, AUPpaKkIus |
MOJSIpU3aNys CBETa, JUCIHEpcUsi cBeTa, (hoTornekTpudeckuit rddext
(poToaddexT), cBeTOoBOE naBICHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPONA, €CTeCTBEHHas ¥  WCKYCCTBCHHAs

PAAUOAKTUBHOCTD

11.4

OnucelBaTh U3YYCHHBIE CBOWCTBA BemeCTBA  (DJICKTPHUYECKHE,
MarHUTHBIC, ONTUYECKUE, IEKTPUISCKYIO MPOBOAMMOCTh Pa3IMYHBIX
Cpen) W DJIEKTPOMAarHUTHBIE SIBIEHUS (IIPOLIECCHI), HCIOJIb3YS
¢u3ndecKkre BENWYMHBI:  DIIEKTPUYCCKHA  3apsil, CUJla  TOKa,
JNEKTPUYECKOE  HANpsDKEHHe,  DJIEKTPHUECKOe  COMpPOTHUBIICHUE,
paszHocth moteHuuanoB, J/IC, pabora Toka, WHAYKIHS MarHUTHOTO
nonsi, cwina Awmmepa, cuina JlopeHma, HWHIYKTUBHOCTh KATYIIKH,
SHEPrusl JJIEKTPUYECKOr0 W MAarHUTHOTO MOJIeH, MEpPUOJ U YacToTa
KoleOaHuii B KOJIeOaTeTbHOM KOHTYPE, 3apsil U cujla TOKa B IpoIiecce
rapMOHUYECKUX AEKTPOMArHUTHBIX KoJlieOaHuH, boxycHoe
paccTosHUE W ONTHYECKas CUjia JIMH3BI; TIPU ONMUCAHHH TPABHIBHO
TPAaKTOBaTh (PU3UYECKHIA CMBICT HCIOJB3yeMBIX BEJIMYMH, WX
0003HAUCHUS W CIMHHMIIBI; YKa3bIBaTh (OPMYJIBI, CBSA3BIBAIOLIHE

JaHHYIO (l)I/ISI/ILICCKyIO BCIIMUMHY C JPYI'UMHU BCIIMYNHAMU




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJICHUS U MPOLECCHI, UCIOJb3YS
¢u3nyeckue BETMYUHBI: CKOPOCTH JJEKTPOMArHUTHBIX BOJH, IJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrus W HUMIYIbC (POTOHA, MEPUOA
[ojypacnaja, OSHEPrus CBSI3M AaTOMHBIX SJA€p; IPH ONUCAHUHU
MPaBIJIBHO TPAKTOBATH (PHM3NYECKUH CMBICI MCIOJIb3yEeMbIX BEJINYHH,
uX 00O3HAYeHHWs W EIWHUIIBI; YKa3bIBaTh (DOPMYJIIBI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYI0 BEIMYUHY C APYTUMU BEIUYMHAMU, BBIYUCIISATH

3HauYCHHE (PU3NIECKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOIECCHl U SBJICHUS, HCIOIb3YS
¢u3ndyeckre 3aKOHBI W NpHHOMNGBL:  3akoH OMa, 3aKOHBI
MOCJIENOBATENBHOIO M MMAPAJUICIBHONO COEIMHEHUS MPOBOAHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 3JEKTPOMAarHMTHON MHIYKIMHU, 3aKOH
MPSIMOJIMHEUHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPa)KEHUsI CBETa,
3aKOHBI ~ TIPEJIOMJICHMSI  CBE€Ta, YpaBHEHUE  OWHIUTEeHHA  JJIs
dotorddekTa, 3aKOH COXpaHEHHUsI DHEPrHHM, 3aKOH COXPaHCHUS
MMIyJIbCa, 3aKOH COXpPaHEHUs »JJICKTPUUECKOro 3apsija, 3aKoH
COXpaHEHHUS  MaccoBOr0  4YHCJIa, TMoCTydaThl  bopa, 3akoH
paaMoOaKTHBHOIO paclajaa; NOpd OATOM  Pa3jiMyaTh CIOBECHYIO
GbOpMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE U YCIIOBUS

(rpaHuIBl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITB HampaBJICHUC BCKTOpa HWHAYKIIMKM MArHUTHOI'O II0JIL

IIPOBOJHUKA C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHna

11.8

CtpouTs ¥ ONHUCBIBAaTh H300pa)KE€HHE, CO3/1aBa€MOE€  IJIOCKUM

3€pKajIoOM, TOHKON JTMH301

11.9

BBIMOJHATH SKCIIEPHUMEHTHI 10 UCCIISTOBAHUIO (DU3NUECKHUX SBICHUHN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHIA; TPH
3ToM GOpPMYJIUPOBaTh MpoOieMy (3adady) W THUIIOTE3y Y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOrO

000opy10BaHus, IPOBOJUTH OIBIT U (OPMYJINPOBATH BHIBOJIBI

11.10

OcymiecTBiATh TpsIMbIE M KOCBEHHBIE H3MEpeHUsi (HU3UYECKUX
BEIMYUH; MPU ITOM BHIOMPATh ONTUMAIBHBIA CIOCOO0 H3MEPEHUS U

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OI1 CHKIM HOFpeH_IHOCTCI\/'I I/ISMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C UCIOJIb30BAHUEM
OpsIMBIX U3MEPEHHMI; TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHPOBATh pPE3yNbTAThl TONYYEHHOW 3aBUCUMOCTH (PUIUIECKUX
BEJIMYUH B BUJE TaOIMUIl U rpaduKoB, 1eIaTh BHIBOJBI IO pe3ybTaTaM

HUCCIICOOBaHUA

11.12

Cobmonate mpaBuia Oe30macHOTO Tpylda MpH MPOBEACHHUH




UCCIIEIOBAaHUI B paMKax Yy4eOHOro OSKCHepuMeHTa, ydeOHO-
UCCIIEIOBATENBCKON U MPOEKTHON NEITENIbHOCTH C UCHOJIb30BAHUEM

WU3MEPHUTEIBHBIX YCTPOMCTB M JJaOOPAaTOPHOr0 000PYyA0BaAHUS

11.13

Pemate pacuérHble 3aJauM ¢ SBHO 33JaHHON (QU3MUECKONH MOJEbIO,
UCTIONB3Ysl (pU3MYecKHe 3aKOHBI W TPUHIUIB, HAa OCHOBE aHalmM3a
yCIOBUS ~ 3aJaud  BBIOMpAaTh  (PU3HYECKYI0 MOJENb, BBLICIATH
¢u3ndeckre BeIMUUHBI U (HOPMYIIBI, HEOOXOAUMEBIE Ui €€ pelleHus,
IPOBOJMUTH PACUETHl U OLIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUECHUS

(bU3NIECKON BETHUNHBI

11.14

PemaTtes ~ kauyecTBEHHBIE  3aJayu: BBICTPaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXJIECHUN C OMOPOH HAa M3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘I€CKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEepIpEeTallid U TpeNcTaBlIeHUs y4eOHOW W Hay4YHO-TIOMYJSpHON
uH(bOpMAIUH, TMOTYYSCHHOW W3 PAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAM3HPOBATH MOTYIaeMYI0 HHPOPMAIUIO

11.16

OOBSICHATh MPUHIUIBI JACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HX O€30MacHOr0 HMCIOJIb30BAaHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH mpUMeEpH BKJAJa POCCUUCKUX U 3apyOeXHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE TMPOIIECCOB OKPY>KAIOLIETr0

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp3oBaTh TEOpETHUECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOM
YKU3HM JIJIs1 o0ecriedeHusl 0€30MacHOCTH IIPU 00paIleHuH ¢ IpudopaMu
U TEXHWYECKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 3I0pPOBbS U

COGJ’IIOI[CHI/IH HOPM 3KOJIOI'MYCCKOI'O ITOBCICHUA B OKPY)KaIOIHCﬁ cpeac

11.19

PaGortath B rpymme ¢ BBIMOJHEHHWEM PA3WYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy  Tpymmbl,  paldOHAJbHO  paCIpeleNsiTh
0053aHHOCTM ¥  IUIAHUPOBAaTh JEATEIbHOCTh B  HECTaHJIAPTHBIX
CUTyallUsX, aJICKBaTHO OLIEHHWBAaTh BKJAJ KaXIOr0 W3 YYaCTHUKOB

TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

11

®duszuka — Hayka o npupoxe. HayuHbie
METOZBI IO3HAHMSI OKpYXkKarouero Mupa. Poib
JKCIEPUMEHTa U TEOPUH B  IIpoLecce

MO3HAHUS MIPUPOIBI. DKCIEPUMEHT B (prsuke

1.2

MogenupoBanue (GUINYECKHX SABJICHUNH U
npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHBl M TeOpUH. ['paHUIBl TPUMEHUMOCTU
buznIecKux 3aKOHOB. [Tpuniun
cootBeTcTBHs. Pomp u Mecto ¢usuku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MPaKTHYECKON

NEeATEIbHOCTH IO CH

MEXAHHUKA

#H#Part##KUHEMATHUKA

211

MexaHn4ecKkoe JABUKCHHUC. OTHOCUTEIHLHOCTh
MCXaHUYCCKOI'O ABMKCHMA. Cucrema orcuéra.

Tpaekropus

2.1

212

[lepemenienne, ckopocTh (CpemHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHE
MaTepHAIILHONW TOUYKH, WX INPOCKIMHU Ha OCH
CUCTEMBI KOOpAMHAT. Cnoxenune

NIEPEMELICHUN U CIIOKEHHE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOpPEHHOE
MPSAMOJIMHEUHOE JIBUKECHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, MyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU




214

CBoOomHOe najzicHre. Y CKOpEHHE CBOOOTHOTO

najgeHus

2.15

KpuBomuneitnoe naBukenue. PaBHOMepHOe
JBU)KEHUE MaTepualbHOU TOYKHU no
OKPY>XHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAas
CKOPOCTB. IIepuon 51 4acToTa.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

Texnunueckue YCTPOMCTBA: CIIUOMETD,
JBWJKCHUE CHApsAI0B, LIEMHBIE U PEMEHHBIE

nepeaadyun

2.1.7

IIpakTnyeckue paboTHI. N3mepenue
MIHOBEHHOMU CKOPOCTH. Hccnenoanue
COOTHOILIEHMSI MEXKIY MYTAMHU, IIPONICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTEIbHBIE  paBHBIC
IIPOMEXYTKH BPEMEHHU NP PaBHOYCKOPEHHOM
JBWKEHUH C HAa4daJlbHOW CKOPOCTBIO, pPaBHOMN
Hyr0. M3yuenue IBMKEHMS IIApUKa B BA3KOU
KUAKOCTH. M3ydueHume  [BMXKEHHMs — Tena,

OpOILIEHHOI0 TOPU30HTAIBHO

2.2

#H#Par#### IMUHAMUKA

221

ITpuHIMn OTHOCHUTEJIbHOCTH laymes.
Ilepsbiii 3axkoH HeroTona. HMuepuuanbHbie

CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMI cyneprno3unuu

CHJI

2.2.3

Bropoii 3akoH HprooToHa myig martepualibHOU
TOYKM B MHEPLUHUAIBHOM CHUCTEME OTcuéra
(UCO). Tperuit 3akon Hprortona g

MaTCPUAJIbHBIX TOUCK

224

3akoH BceMHUpHOro TsAroTeHus. Cuia TsHKecTH.

[TepBast kocMu4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs

CKOJIbXXCHU A u CHJjia TpCHUA ITIOKOsI.

Koapdunment tpenus. Cuna compoTUBICHUS




IIpH JIBUXXCHHUU TECJIA B )KUAKOCTHU HUJIM Ira3c

2.2.7

HOCTynaTeJ'IBHOC M BpallaTCIbHOC ABHKCHUC

a0COIOTHO TBEPIIOTO TEIa

2.2.8

MoOMEHT CHIBI OTHOCHTENIHEHO OCH BpalllCHUA.
IIneyo cuinbl. Yca0BUs paBHOBECHS TBEPAOrO
tena B ICO

2.2.9

Texanueckue yCTpOﬁCTBaZ IIOAIIMUITHHUKMH,

JABHXKXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktiueckue paboThl. M3yueHne NBHKEHUS
Opycka 110 HaKJOHHOW IIIOCKOCTH  MOJ
JelicTBueM Heckonbkux cuil. MccrnenoBanue
3aBMCHUMOCTH CHJI YNPYIOCTH, BO3HMKAIOLIUX
B nedopMupyeMOl MpyXUHE U PE3MHOBOM
oOpasiie, OT BEIWYUHBI UX JedOopMalUU.
UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO

Tella, UMEIOILETO OCh BpallleHUSs

2.3

###Par##H#3AKOHBI COXPAHEHIN 1 B MEXAHUKE

NMnynbc MaTepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4deK. MMmynabc cuiel u
M3MEHEHHUE UMITYJIbCca Tena
3akoH coxpaHeHuss wumnyiasca B HCO.
2.3.2
PeakTBHOE NBMKEHHE
2.3.3 Pa6ora cuiel
2.34 MouHoCTh CHITbI
235 Kunernueckas sHeprusi MaTepuabHOW TOUKH.
- Teopema 0 KHHETHYECKON PHEPTUH
[TorenunanbHass sHeprus. lloreHuuanbHas
D5 SHEprus yIpyro nepopMUpPOBAHHON
o npykuHbl. [loTeHIManbHas SHEprus Tena
BOJIM3H MTOBEPXHOCTU 3eMJIU
[ToTreHnnanbHble W HEMOTEHIIMAIBHBIE CHJIBL.
937 CBsi3p  pabOTHl HEMOTEHIHAIBHBIX CHII C

N3MCEHCHHUEM MEXaHUIECKOM SHEPruu

CHUCTCMBI TCI. 3akoH COXpaHCHUA




MEXaHHYEeCKOMH OQHCPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuuecknue ycTpOMCTBA: ABUKEHUE PAKET,
- BOZOMET, KOIIEep, IPY>KMHHBINA MACTOJIET
[Ipaktuueckue paborsl. M3ydeHue cBs3M
2310 CKOpPOCTE€H Tel TMpU HEynpyroMm yjaape.

HccnenoBanue cBA3M  pabOTBl  CHUJIBI €

U3MEHECHHUEM MEXaHUYECKOM OHCPIruu TCjia

MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJANHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEK VJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUY ECKOM TEOpUH. BpoyHnoBckoe
nerxenue. Judoysus. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHﬂ qacTull B€IICCTBA

3.1.2

Mopenun CTpoeHHs Ta3o0B, JKHAKOCTEH U
TBEPABIX TeI W  OOBSICHEHHE  CBOMCTB

BEII[ECTBA HA OCHOBE DTUX MOJICIICH

3.1.3

Macca wmonekyn. KomnuectBo BeliecTsa.

[TocrositnHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mogens  upeansHoro rasa.  OcHOBHOeE
ypaBHEHHUE MOJIEKYJISIPHO -KUHE€THY €CKOI

TCOPUHU NJCAJIBHOI'O I'a3a

3.16

AbcomroTHas TemIepaTypa Kak Mepa cpeiHein
KWHETUYECKON SHEPruu TEMJOBOr0 JBHKECHUS

yactul rasza. lllkana temnepatyp KenpBuna

3.1.7

VYpaBuenne Kuanelipona — Menaeneesa.

3akoH [lanbToHa

3.1.8

I"azo0BbI€ 3aKoHBI. M30mponeccsl B U1 IbHOM
ra3e¢ C IOCTOSIHHBIM KOJIHMYECTBOM BCIICCTBA.

u30TepMa, U30X0pa, n3obdapa

3.19

Texnuueckue YCTpOUCTBA: TEPMOMETD,

O6apomertp




3.1.10

[Tpaktnueckue paborel. M3mepeHwe Macchl
BO3/lyXa B KJIacCHOW KomHare. MccnenoBanue
3aBUCHUMOCTH MEXY NapaMeTpaMH COCTOSHUS

pa3peKEHHOr 0 Tasa

3.2

OCHOBbI TEPMOJIMHAMMUWKU

321

TepmoauHamuueckass cucreMa. BHyTpeHHss
DHEPrus TEPMOJUHAMUYECKOW CHCTEMBI U

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomnuectBo Temnorsl u pabota. BHyTpeHHss

SHEPrugd OAHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Bunpl Teronepenadn: TEMJIONPOBOIHOCTD,
KOHBEKIIUS, H3TydeHue. TermmoéMKoCTh Tela.
ViaenpHas TEMJIOEMKOCTh BellecTBa. Pacyér

KOJIMYECTBA TCIJIOTHI ITPU TCILIONCPpEaaUuC

3.24

IlepBblIii 3aKk0H TepMOaMHAMUKU. [IpuMmenenue
IIEPBOrO 3aKOHa TEPMOJINHAMUKHU K
u3onporneccaM. ['paduyeckas uHTEpHIperanus

paboThI raza

3.25

TemnoBbie MamwuHbl. [lpuHUMOBL  AeicTBUS
TenjaoBeIXx MamwuH. [IpeoOpa3oBaHus sHEpruu
B TewIoBeIXx MammHax. Koaddumuenr
noniesHoro  geiictBust  (manmee —  KILJ)

terioBor MammuHbl. [{ukn Kapuo u ero KITJI

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeobpatuMocTs mpolieccoB B MPHUPOJIE.
TennoBeie JIBHUTATCIIN. OKOJOTrHICeCKHUE

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

Texnuueckue YCTPOMCTBA: JBUraTesb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOJIMJIbHUK, KOHAULIMOHED

3.2.8

[TpakTnueckue pabotel. M3Mepenue yaeiabHOM

TEMJIOEMKOCTH

3.3

###Par## AI'PET ATHBIE COCTOSHU A BEIIIECBA. ®A30BBIE

[NEPEXO/1bI




331

[TapooOpazoBanue u KoHAeHcanus. Vcnapenue
u KUTICHHE. VY nenbHast TEmIoTa
napooOpazoBaHusl. 3aBHCUMOCTh TEMITEPATYPbI

KHUIICHHUSA OT JaBJICHUA

3.3.2

AOcomoTHaE W OTHOCHUTENBHAS BIAXKHOCTD

BO3ayxa. HacellleHHbIN Tap

3.3.3

Teépmoe  Teno. Kpucrammmueckue  u
amopdubeie Tema. AHH30TPONHS  CBOHCTB
KpPHUCTAJIOB. Kunkue KPHCTAJLIIBL.

COBpeMeHHbIG MaTCpHaJbl

3.34

[InaBienne W KpucTajuM3auus. Y JIeJbHAs

tenyora riaasieHus. Cyoaumanus

3.35

VYpaBHeHME TEIIOBOro Oananca

3.3.6

TexHudeckre YCTpOHCTBA: TUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJIYYCHHsI COBPEMEHHBIX MaTE€pUajoB, B TOM

YU CJIC HAHOMATECPHUAJI0B, U HAHOTCXHOJIOT N

3.3.7

IIpakTnueckue paboTHI. N3mepenue

BJIAXKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###Par###OJIEKTPOCTATUKA

41.1

OnexTpu3aiys Ten. DIeKTpudeckuit 3apsi. [[sa

BUIA DJICKTPUYCCKUX 3apsaa10B

4.1.2

HpOB OJHHUKH, JAUDJICKTPUKH u

MMOJIYIIPOBOOAHUKH

413

3aKkoH COXpaHCHHA JICKTPUICCKOI'O 3apAaga

414

B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5

DneKTpruiecKoe TOJIE. Hanpspok€HHOCTh
JJIEKTPUYECKOT O I1OJIAL. [TpuHnmn
Cylneprno3uuuu.  JIMHMM  HanpsyKEHHOCTH

SJICKTPUYCCKOI' O IOJIA

4.1.6

PaGota cCHJ  93JEKTPOCTATHYECKOTO  MOJIS.

ITorenuuan. Pa3HocTh NOTEHIIMATIOB

4.1.7

HpOBO)IHI/IKI/I U JUDBJICKTPUKKU B ITOCTOSAHHOM




QJICKTPUUICCKOM I10JIC. I[I/IBJ'IGKTpI/I"IeCKaH

MIPOHULIAEMOCTh
DIJIEKTPOEMKOCTb. Konpaencarop.
418 DNeKTpOEMKOCTh IJIOCKOTO  KOHJEHcAaTopa.
OHeprus 3apspKeHHOT0 KOHJEHCaTopa
TexHuueckre  yCTpOMCTBa:  3JIEKTPOCKOII,
419 JIEKTPOMETP, DBJIEKTPOCTAaTHUECKAsl 3alluTa,
o 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHACHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTEP
4110 IIpakTnyeckue paboTHI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcaoBus CyII€CTBOBAHUA IIOCTOAHHOI'O

421 eKTprYecKoro Toka. Mcrounnku toka. Cuna
ToKa. [ToCcTOSIHHBII TOK
4.2.2 Hanpspxkenue. 3akon Oma 11 ydacTka 1emnu
123 DNEKTPUUYECKOE COMPOTUBICHHUE. YEIbHOE
o COIPOTHUBJICHUE BEUIECTBA
424 [TocnenoBarenpHOE, napasienbHoe,
o CMEIIaHHOE COEANHEHNE TPOBOJHUKOB
PaGoTa snmexkTpudeckoro toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOIIIHOCTB AJIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuwia (mamee — DAC) u
427 BHYTpPEHHEE CONMPOTUBIICHHE MCTOUHHKA TOKA.
o 3akoH Owma [ TOMHOHM  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DJeKTpOHHAs POBOIUMOCTb TBEPIBIX
128 METAJIJIOB.  3aBUCHMOCTh  COMPOTUBIICHUS
o METaJJIOB oT TEMIEPaTyphbI.
CBepXnpoBOIUMOCTh
429 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa

IEKTPOHHBIX ITy4YKOB




4.2.10

[TonynpoBoguuku. CoOCTBEHHas U MpUMeEcHast
MIPOBOJMMOCTh MOJYHNpOBOAHUKOB. CBoiicTBa

p-n nepexoja. [TonynpoBogHUKOBBIE TPUOOPHI

4211

DJEKTpUYECKHI  TOK B DJIEKTPOJHTAX.
DNEeKTPOIUTHYECKAs JI CCOLTAIIHS.

DNeKTpou3

4212

DNEeKTPUIECKU TOK B rasax.
CaMOCTOATENBHBIIET W HECAMOCTOSTEIIBLHBIN
paspsia. PasnuuHble TUIIBI CaMOCTOSITEIBHOIO

pazpsana. Monnus. [Inazma

4.2.13

Texnuueckue YCTpPOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTaT, HCTOYHUKHA  TOKa,
AJIEKTPOHArpeBaTeIbHbIC pudopsI,
3IIEKTPOOCBETUTEIbHBIC TPHOOPBI, TEPMOMETP
COIIPOTUBJIEHMUS, BaKyyMHBbII IUON,
TEPMHCTOPBI u b oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HPIKOBLIﬁ A0, raJIbBaHHUKa

4.2.14

IIpakTnueckue paboTHI. N3yuenue
CMEIIAHHOT O COETUHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpotusieHus. HaOmonenue

QJICKTPOJIN3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 31eMEHTHI COAEP KAHUS

4

SJIEKTPOAMHAMUKA

4.3

###Par#HH#MATHUTHOE ITOJIE. QJIEKTPOMAT'HUTHAS MHAYKIN A

43.1

IlocrossHuble MaruuThel. B3ammopaencTsBue

IIOCTOAHHBIX MarHuTOB

43.2

MaruutHoe mone. BekTop MarHuUTHOM
uaAykuuu.  [IpuHOUND — cyneprno3ulum.
Jluann MarmuTHOM wuWHAyKuMH. KapTtuna

JMHAM  MAarHUTHOM  MHIAYKLIUU  TIOJS




IIOCTOAHHBIX MarHuTOB

MaruutHoe MoJie NPOBOJAHUKA C TOKOM.
Kapruna nuHuid mosst JUIMHHOTO MPSMOro

INpOBOJHHMKA MW 3aMKHYTOI'O KOJbLEBOI'O

433 MPOBOAHUKA, KATYIIKH C TOKOM. OTBIT
Opctena. B3aumonaelicrBre NpoBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HalpaBJICHHE.
JIBuKeHue  3apsKEeHHOM — 4acTULBl B
435 OHOPOAHOM MarHuTHOM Tmoje. Pabora
cuisl JlopeHua
4.3.6 SIBneHmne 3J1€KTPOMAarHUTHOM UHTYKITHH
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKITUU
OJ1C unayKuuu. 3aK0H 3JIEKTPOMAarHUTHON
4.3.8 uaaykuuu Papajnes
BuxpeBoe oanexkrpuueckoe mnone. IJC
WHIYKIUA B TPOBOJHMKE, IBUKYIIEMCS
439 MOCTYIATEIbHO B OJJHOPOJHOM MAarHUTHOM
oje
4.3.10 [IpaBuno Jlenma
NHayKTHBHOCTD. SIBIICHHE CaMOWHIYKITUH.
43.11
OJ1C caMOuHIyKIIMHU
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIeKTPOMarHUTHOE 1OJIe
Texnuueckue  yCTpPONCTBA: TMOCTOSIHHBIC
MAarHuThI, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTaTEIb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS I1€Yb
[IpakTnueckue paboTHI. N3yuenue
4315 MarHMTHOTO TIOJSI KAaTYIIKH C TOKOM.

HccnenoBanne nelcTBUS  MOCTOSHHOIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHU A SHCKTPOMaFHI/ITHOﬁ HHAYKIWHU

KOJIEBAHMA 1 BOJIHBI

5.1

#H#PartH#H#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KomebarenmbHass  cucrema. CBOOOIHBIE
KoneOanus. [apMoHWYECKHEe KOleOaHws.
[lepuon, wacrora, ammuTyga u ¢asza

KoJIeOaHuit

5.1.2

IIpyxuHHBII MasTHUK. MartemaTudeckui

MasiTHUK

5.13

VYpaBHEHHE TapMOHUYECKHX KoJeOaHUI.
Kunematnueckoe u JUHAMHAYECKOE

OIMCcaHue KouedaTeIbHOr0 JABUXXCHUA

5.1.4

IIpeBpamenne SHEPrun pu
FapMOHHUYECKUX  KOJIEOaHMSIX. Cas13p
AMIUIUTY 1L KOJIeOaHUi HCXOIHOU
BEJIMYHMHBI C aMIUIUTyAaMHu KojeOaHui eé

CKOpPOCTHU U YCKOPEHHUSI

5.15

KonebatenpHpiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMArHUTHBIC KoJeOaHus B
UJeabHOM  KOJIEOATEIbHOM  KOHTYE.
AHayioruss MEXIy MEXaHUYeCKUMH U
3JIEKTPOMArHUTHBIMHU KOJIeOaHUAMMU.

®opmyna ToMmcona

5.16

3aKkoH COXpaHCHUA SHEPTUHU B HUICAIIBHOM

Ko0JIe0aTEILHOM KOHTYpEC

5.1.7

Brinyx/1eHHBIE MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. Pe3onanchHas KpUBasi.
BriHyx)1eHHbIC 3JIEKTPOMArHUTHbHIE

KoJIeOaHus.

5.1.8

[Tepemennsiii  Tok.  CuHyCOMIAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MouHocTh IIEPEMEHHOT O TOKA.
AMIUIMTYIHOE U ACHCTBYIOLIEE 3HAaYEHUE

CHUJIbI TOKAa U HAIIPAKCHU A




5.1.10

Tpancdopmarop. [IpousBoacrso, nepenaua
U TOTpebJIeHHE 3JIEKTPUYECKON HSHEPIHH.
OKOJIOTMUECKUE PUCKU IIPU NPOU3BOJCTBE
NIEKTPHUY ECKOU JHEPIUu. Kynbprypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUH B

MOBCEIHEBHOI KU3HU

5.1.11

Texnuyeckne ycrTpoiicTBa: ceiicmorpad,
ANEKTPUY ECKUI 3BOHOK, JVMHUU

QJICKTpOIICpcaaqd

5.1.12

[Ipaktuueckue pabotel. MccnenoBaHue
3aBHUCUMOCTH TEPHUO/Ia MallbIX KOoJeOaHHi
rpy3a Ha HUTU OT JJIMHBI HUTH M MAaccChl
rpy3a. MccnenoBanue mepeMeHHOT0 TOKa B
e U3 TOCIIENOBATEIbHO COCTMHEHHBIX

KOH/IEHCATOpa, KaTyLIKU U Pe3UCTOpa

5.2

#H#PartH##MEX AHUUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

521

MexaHn4eckue BOJIHBI, yCl0oBus
pacnpoctpanenus. Ilepumon. CxopocThb
pacupocTpaHeHuss W JJWHA  BOJIHBL

HonepeqHHe U MPOAOJIbHBIE BOJIHBI

5.2.2

###Par##H# Unrepdepenuns u audpakuus

MECXaHHUYCCKUX BOJIH

5.2.3

3ByK. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTPOMArHUTHBIE  BOJHBI. Y CJIOBUS
W3IIy4eHHUs]  DJIEKTPOMATHUTHBIX  BOJIH.
Bsaumnas opuenrtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

5.25

CBolicTBa  DJIEKTPOMATrHUTHBIX  BOJIH:
OTpa)K€HHE, IMpeIOMIIEHHE, IOJIpU3aIus,
mubpakaus, wuHTepdepeHius. CKOPOCTH

QJICKTPOMArHuTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IppuMeHeHuEe 3IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyuHUMOBI PAAUOCBSI3U W TEIECBUICHUS.
Pagunonokanus. DJIEKTPOMarHuTHOE

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5.2.8

TexHuyeckue yCTpONCTBA: MY3bIKaIIbHBIE
WHCTPYMEHTBI, yIABTPa3ByKOBast
JIMATHOCTUKA B TEXHHUKE W MENMIMHE,
panap, paavoNpUEMHIUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

###Par##OII TUKA

531

[IpssMonuHEHHOE PacnpoOCTpaHEHUE CBETa

B OJlHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKCHUS
cBeta. [loctpoeHre M300paXeHNH B TIIOCKOM

3epKaie

5.3.3

IIpenomnenue cBera. 3akOHbBI MPETOMIICHUS
CcBeTa. AGCOMIOTHBIN MoKa3aTelb

MIpETOMIICHUS

5.34

[Tonmxoe BHYTPEHHEE OTpaXKeHHeE.
[IpenenpHbIl yros MOJHOIO BHYTPEHHETO

OTpaKEeHUS

5.35

Hucnepcuss  cBera. CIlOXHBIH  cOCTaB

Oemoro ceera. [{Ber

5.3.6

CoOuparone ¥ pacCcerBalOUIUE JUH3HI.
Tonkass nuH3a. DOKYyCHOE pACCTOSHHE U
ONTHYECKAass  CHJIa  TOHKOW  JIMH3BI.
[TocTpoenne n3o0pakeHui B COOMPAIOIIMX
W paccemBarommx JmH3aX. Dopmyna
TOHKOM NHWH3BI. YBEIWUEHHE, IaBacMoe

JIMH30H

5.3.7

IIpenensl IPUMEHNMOCTH TE€OMETPUYECKOM

OIITUKH

5.3.8

WNutepdepenmuss  ceera.  KorepeHtHbie
HMCTOYHHUKH. YcnoBus HaOI0IeHUS
MaKCHMYMOB u MUHHUMYMOB B

UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX




CI/IH(i)aSHLIX KOI'€pCHTHBIX HCTOUYHUKOB

Huopakuust  ceera.  [J{udpakuuonHas
pemérka. YcinoBue HaOMIOJACHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu naJcHUuU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(GPAKIHOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceera

TexHuueckue yCTpPOMCTBA: OUYKH, JIyIa,

doroanmapaT, NPOEKIMOHHBIA ammapar,

53.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAasI
OIITHKA, T (ppaKOHHAS pemérka,
TIOJISIPOUT
IIpakTnyeckue paboThI. N3mepenue

nokasarens npenomieHus. McciaenoBanue
5.3.12

CBOMCTB  HM300pakeHWH B  JIMH3aX.

HaGnronenue nucriepcun cBera

DJIEMEHTHI CHEITUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

I'paHuibl NPUMEHUMOCTH  KJIACCHYECKON
MEXaHHUKH. IToctynatet Teopuun
6.1 OTHOCUTEIBHOCTHU: MHBapHUaHTHOCTh
MOJIyJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTUH DUHIITEHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpEMEHH H  COKpaIleHue

JIAHBI

6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTUIIBI

CBsi3b Macchl C SHEPruel U HMITYJIbCOM
6.4 CBOOOAHOW 4YacTUlbl. OHEpPrusi MOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

###Par### I JIEMEHTBI KBAHTOBOM OITTUKH

®otonbl. Dopmyna [Inanka cBsI3u SHEPTUU
7.1.1 doToHa C ero YacTtoTod. OHeprus u

UMIyJbC GOTOHA




7.12

OTtkpeiTHE U HccnenoBanne Gorodddexra.

OIIBITEI AT. CroneroBa. 3aKOHEI

doTorhdexra

7.13

YpaBHeHue DHUHIITEHA IS
doTorddekra. «Kpacnas IPaHUIA

doTorhdekra

7.1.4

JlaBnenue ceera. OnbiTel [1.H. JIeGeneBa

7.15

XUMHYECKOE JICHCTBHE CBETa

7.1.6

TexHuueckne ycTpoWcTBa: (OTOBJIEMEHT,
dboTonaATUHK, COJTHEYHAs Oatapes,

CBETOIHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbIThI
Pesepdopaa mo nccnegoBaHUIO CTPOCHUS

aToMa. HnaHeTapHa;I MOICIb aTOMa

7.2.2

[TocTynaTsl Bbopa. N3nyuenne u
NorjiomnieHne (QOTOHOB MpH  Iepexoje
aToMa C OJHOIO0 YPOBHS DHEPruud Ha
npyroil. Bunsl cnexktpoB. Cnektp ypoBHEH

SHEPrUu aTomMa BOA0pOJIa

7.2.3

Bonnosrie cBolictBa yactuil. BomHbl Oe
bpoiins. KopnyckynspHo-BOIHOBOI
nyamusMm.  Jludpakimus 3NeKTPOHOB  Ha

KpucTajajiax

724

CrioHTaHHOE U BBIHYXXJICHHOC H3JTYy4YCHHUC.

YcTpoiicTBO M IpUHIUI paboThI Ja3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTpaIbHBII
aHaiu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  paborel.  Habmonenue

JIMHEWYAaToro CreKkTpa

7.3

ATOMHOE A1PO

731

MeTtoasl HaOMOAEHUS U perucTpanuu

SJICMCHTAPHBIX YaCTHUIL]




7.3.2

OTKpbITHE  PAagUOAKTHBHOCTH.  OIBITHI
Pesepdopma mo ompeaeneHHI0  cocTaBa
paavoakTUBHOrO  u3iaydeHus. CBoiicTBa
anb(da-, 6era-, ramma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HA JXUBBIC OPTraHU3MbI

7.3.3

OTkpeITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass monmens sinpa I'eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe yucio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DJEKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. I'amma-
U3JIy4yeHHE. 3akoH pPaaroOaKTUBHOIO

pacnazia

7.3.5

DHeprusi CBA3M  HYKJIOHOB B  sIpe.

SAnepubie cuibl. JledhekT maccer supa

7.3.6

Snepubie peakiuu. JleneHne u cUHTE3

snep

7.3.7

AnepHslii peaxTop. TepMosiiepHbIil
cuate3. [IpobieMbl ¥ TEPCIEKTHUBHI
SJIEPHOM  SHEPreTUKH. DKOJOTUYECKHE

ACIICKThI ﬂ}lepHOﬁ OHCPIrCTUKU

7.3.8

OnemeHTapHble  4yacTulpl.  OTKpeITHE
MIO3UTPOHA. dyHIaMEHTalIbHbIE

B3aMMOJICH CTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, saepHBI  peakTop,

aromMHas bomOa

7.3.10

[Ipaktnueckue paborel. MccnenoBanue
TPEKOB YaCTHI] (o TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bémnoro ueba. Cos3Be3musi, sipkue

3Bé3JII)I, IIJIaHETHhI, UX BUAUMOC IBHKCHHEC

8.2

Conueynas cucrema. l[lmaHersl 3eMHOM




I'pyHaIibl. IImaHeThI-TUraHThI n Hux
CIIYTHUKH, KAaPJIHUKOBLIC IIJIAHCTEI. Maisie

Tesra COJTHEYHOU CUCTEMBI

8.3

Comnue, ¢Qorocdepa u  armocdepa.

ConHeyHass akTHUBHOCTBD

8.4

Ncrounuk sHeprun ConHua u 3BE371

8.5

3BE&bI, WX OCHOBHBIE XapaKTCPUCTUKH:
Macca, CBETUMOCTh, PAJHyC, TeMIepaTypa,
17 B3aMMOCBSI3b. Jmarpamma
«CTIEKTPaJIbHBI ~ KJacC — CBETUMOCTBY.
3B&3AbI  TJIABHOM  IOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIA

3BE3]] TJIaBHOM IOCIIEI0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpOeHHE  3BE3N.
CoBpeMeHHbIE pEaCTaBICHUSA o]
npoucxoxaeHnu W sBomoru ConHia u

3B€E3/1. DTaIbl )KU3HU 3BE3N

8.7

Mneunsiii  Ilyte — Hama I'amakTuka.
CnupansHast ~ cTpykTypa  ['anmaktuky,
pacmpeneneHue 3BE34, Trasa M IBUIA.
[lonoxenne wu nBwxkeHue ConHoa B
lanaktuke. Ilnockas u  chepuueckas

noacucTeMsl I'agakTuku

8.8

Tumner TaJIaKTHK. Panuoranaktuku n

KBa3apbl. UEpHBIE ABIPHI B SAPAX rajgakTUK

8.9

Bcenennasa.  Pacmmpenne  BceeneHnoil.
3akon XaOOna. Pa3Oeranue ramakTuK.
Bo3pact u pamuyc BcenenHoi, Teopus
Bonbmoro B3peiBa. Mojens «ropsuei

Bcenennony. PennkroBoe usiryuenue

8.10

Macmrabnas  cTpykTypa  BcenenHoid.
Mertaranaktuka. HepeméHnHbie mpoOiemMsbl

aCTPOHOMHUH




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Msxkumes I'. {. ®usuka. 10 knacc : yued. ayist 061meodpa3oBaT. OpraHu3anuii : 6a30BbIA U
yray6un. yposau / I'. SI. Msikumes, b. b. byxosues, H. H. Corckuit ; mox pen. H. A.
[TapdentbeBoii. — M. : IIpocsermienue, 2022.

2. Msxumes I'.5. ®usuka. 11 xnacc: yued. nist o0meodpa3oBar.opranu3alinii:0a3oBbid 1
yray6nennsiii ypouu/I'.S1.Msixumes, b.b.byxosues, B.M.Uapyrun; nox pen.
H.A.IlapdentreBoii.-M.: IIpocsemenne, 2022

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1.3a60TuH B. A. ®u3nka: KOHTPOJIb 3HAHWI, YMEHHI U HAaBBIKOB ydammuxcs 10—11 k.
TI0CO0KE [TBEI00111€ 00 pa30BaT. yUpeKAeHUH : 6a30BbId U PO UII. YPOBHU: KH. JUISL YUUTEIA
/ B. A. 3a6otuH, B. H. Komuccapos. — M. : IIpocBemnienune, 2022

2. Eprotkun E.C. ®usnka. CamocTosATeIbHBIC U KOHTPOIbHBIC pa0doTh. 10-11 Ki1: nocodre it
0011e00pa3oBaT. yupexxJaeHuii: 0a30BbIil U NPOGUIl. YPOBHU: KH. AJs yUUTes /

C.I".Eprorkuna, E.C.Eptotkunn. — M. : [IpocBemenue, 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/7f41bf72, https://m.edsoo.ru/7f41c97c
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