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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPeOOBaHM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHOI nporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe ¢ yuérom (enepanabHOil paboyeil mporpaMmbl BOCHUTAHUS U
KOHLEMUMU IpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — Penepanuy,  peaIM3YIOIIMX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpamMMbl HO (U3MKE HAIpaBlIeHO Ha (OPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyuaroniuxcs 10-11 kjmaccoB mpu
oOydenun ux (Qusuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3KMKE  COOTBETCTBYET
tpeboBanusaM PI'OC COO Kk miIaHUPyeMbIM JHMYHOCTHBIM, NPEIMETHBIM H
METanpeIMETHBIM pe3yNbTaTaM OOYyUEHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanuzanuu  MEXIPEIMETHBIX CBs3ell (U3MKM C €eCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIC 1€ M3y4YeHUs
¢u3MKU Ha YpOBHE CpelHero ooiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThHI
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMEeTHble, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca ¢GuU3MKM Ha 0a30BOM

yYpOBHE, B TOM UYHMCJIE MPEeIMETHbIE pe3yIbTaThI 110 TojaM 00y4eHuUs;

e cojiepkaHue yueOHoro npeameta «PU3nka» Mo rogaM o0yyeHHUs..

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHAaX IPUPOJbI, BBHICTYIAs B
KayecTBe Y4YyeOHOro IpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIaJ B
cucteMy 3HaHuUM 00 okpyxatomeMm wupe. [lkonbHbI Kypc ¢(u3ukn —
CUCTEMOOOpPA3yIOIUi JUIsl  €CTECTBEHHO-HAy4HbIX Y4YEOHBIX IPEIMETOB,
IOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB M SIBICHHIH,
U3y4aeMbIX XUMHEH, Owojorued, u3nueckor reorpadueil U acTpOHOMHUCH.
Hcnonp30BaHuE M aKTUBHOE NPUMEHEHHE (PU3MUECKMX 3HAHMM OIpeaesnseT
XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cepe SHEpPreTHKH,
TPAHCIIOPTAa, OCBOEHUSI KOCMOCA, MOJYyYEHHsI HOBBIX MAaT€PUAJIOB C 3aJaHHBIMU
cBolicTBaMHU ® JApyrux. HM3ydeHwme (QU3MKKM BHOCHUT OCHOBHOM BKIQJ B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0y4arommxcsi, B
(GopMupoBaHue yMEHUH MPUMEHITh HAy4YHBIH METOJ IIO3HAHUS IpH
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca pu3mku IJi1 YPOBHS CpPEIHETO OOIIEero oOpa3oBaHHS
IIOJIOXKEH Ps HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX Pas3fesioB (PU3MKHU, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepual Kypca (U3HKU
o0beIMHEH BOKPYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(GopmMupoBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanusanus NpearosiaraeT MCIOJIb30BaHUE
IYMaHUTapHOr0 MOTEHUHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
bu3uKn C pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU MpodIeMamu.



Hoess npuknaownoii uanpasenrennocmu. Kypc ¢Gusuku mpeamnoaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
IIPUIIOKEHU M U3YyUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEICTBOM BBEIEHUS 3JIEMEHTOB
COJICp>KaHMsI, TOCBSIIEHHBIX JKOJOTUYECKUM TMpoOiIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTUEM TEXHHKHA M TEXHOJIOTHH, a TaKkKe 00CYKICHHS
npo0jeM  pauuMoOHATILHOIO  MPUPOJAOMNOJIB30BAHUS M HKOJIOTMYECKOU
0€30MacHOCTH.

Crep:KHEBBIMH 3JI€MEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHEr0 OOIIETro
o0Opa3oBaHus SIBISIIOTCA PU3NYECKUe TeOpUH ((POpMUPOBAHUE MTPEACTABICHUN O
CTPYKType NOoCTpoeHus pu3znueckoil Teopuu, posid GyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, I OINHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHUCTEMHO-/ICTEILHOCTHBIN TMOAX0 B Kypce (U3UKU peamusyercs
OpekJae BCEro 3a CU€T OpraHU3alMHM SKCHEPUMEHTAJIBHON JesTeNIbHOCTU
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (U3MKH — ATO HMCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KOTOphle B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIHMCOK
YUYCHUYECKUX TMPAKTUYCCKUX paboT. BeimeneHue B yKa3aHHOM TIEpPEYHE
J1a00paTOPHBIX PabOT, MPOBOJAUMBIX ISl KOHTPOJIS U OIIEHKH, OCYIIECTBISCTCS
y4aCTHUKaMu  00pa3oBaTEJIBHOTO MpOIEcCa HUCXOJs U3  OCOOEHHOCTEM
IUIAHUPOBAHUS W OCHaleHus kabuHeta ¢usuku. [Ipu sToM obecrneunBaeTcs
OBJIaJIcHNE OOYYaIOIIUMUCSI YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAaHUS 3aBUCUMOCTEN (DU3UUYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB 1O
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHHC yACTSACTCS PCIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3aJ]a4H C SIBHO
3aJlaHHON  (M3MYECKOW MOJEINbI0, TIO3BOJISIONINE MPUMEHSATh HW3Y4YEHHbIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETpUpys
3HaHMS W3 pas3HbBIX pasfenoB. JIIs KavyecTBEHHBIX 3a7ad4 MPUOPUTETOM
ABIIAIOTCS 3aJaHusi HA OOBICHEHHE TMPOTEKaHWS (DUINYECKUX SBICHUU W
IIPOIIECCOB B OKPYKAIOIICH KU3HHU, TPeOyrolue BbiOOpa GU3MIECKONH MOJeIn
JUTSL CUTyaIlu TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootrBerctBuu ¢ tpedoBanmsimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOCCIeYeHHI0 Y4eOHOTo Impoliecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEr0o OOIero oO0pa3oBaHUS JIOJDKEH H3ydaThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TpPEeIMETOB €CTeCTBEHHO-HAYYHOTO IHKIA. B kabuHeTe ¢u3HKU
JOJKHO OBITh HEOOXOaUMOE JabopaTopHOE OO0OpYIOBAaHWE MJIS BHITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT |
JEMOHCTPALlMOHHOE 000PYI0BaHHUE.

JlemoncTpanmonHoe obopynoBaHue (GopMupyercs B COOTBETCTBUHU C
MPUHIIMTIOM MHWHHMAJIBHON JIOCTAaTOYHOCTH M O00ECTEeYrMBAaeT TOCTAHOBKY
MEPEUNCIICHHBIX B TpOrpaMMe MO (HU3UKE KIIOUEBBIX JIEMOHCTPALMA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHMA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHOe O0OpymOBaHHWE [JIsi YUYEHWYECKUX TMPAKTUIECKUX padoT
dbopMupyeTcst B BHJIe TEMATHIECKUX KOMIUICKTOB U 00€CIIeYnBaeTCs B pacuére
OTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMIMXCSA. TeMaTH4ecKhe KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JIOJKHBI OBITH MOCTPOEHBI Ha KOMILICKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPHUI.
OCHOBHBIMHM LIEJISIMH U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE MX HWHTEIJICKTYaJIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJe TIO3HAHUS |
(bopMHpOBaHUE UCCIIECNOBATEILCKOTO OTHONIICHHS K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHMPOBO33PCHHS KaK pe3yJbTaTa WU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu 1 (PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(U3HYECKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(bopMHUpOBaHUE TIPEICTABICHUNA O POJIU (GU3UKU IS PA3BUTHS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJOTHH.

JlocTrkeHue 3TUX 1efiel oOecrieunBaeTcsl pelIeHUeM CIEIYIONINX 3a/1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOOpeTeHne  CUCTeMbl  3HaHUM 00  o0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXaHHUKY,
MOJICKYJSIDHYIO (DU3HUKY, DJICKTPOJIMHAMHUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTHI acTPODU3UKH;

dbopMupoBaHUe YMEHHH TIPUMEHSTh TEOPETUUYCCKHE 3HAHUS IS
0o0bsICHEHU (PU3MYECKUX SBJICHHUH B TMPUPOAEC U IS TPUHATHUSA
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHHs] PA3IMYHBIX 3a/Jad C SBHO 3a/IaHHOMN
¢uznueckor MoJeNbIo, 3a7ad, MOAPa3yMEBAIOLIUX CAMOCTOATEIbHOE
co3/laHue (PU3MYECKON MOJCIH, aJICKBATHOU YCIIOBUSIM 3a]1a4H;
NOHUMaHHe (PU3NYECKUX OCHOB W MPUHIIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOWCTB M  TEXHOJOTMYECKHUX IPOLIECCOB, HUX BIMSHUA HaA
OKPYKaIOUIYIO CPENY;

OBJIQICHUE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHHUS U MIPOBEACHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHpopmaiuu,
OMpEIeNICHNs] JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHE YCIIOBUH JUTA pa3BUTHS YMEHUI MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKOU JAEATEITLHOCTH.

Ha m3ydenne ¢usukum (6a30BbIIi ypOBEHB) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKe MepeveHb Ja0OpAaTOPHBIX WU
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JENaeT BBIOOD
MpOBENICHUs JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0coOeHHOCTEH 00y4JaroIImXcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. Hayunble METOABI MO3HAHUSA OKPYKAOIIETO
Mupa. Ponp skcnmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS NPUPOIBI.
DKCHepUMEHT B (PU3HUKE.

MopenupoBanue pU3NUECKUX SIBICHUHN U nipolieccoB. Hay4yHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUM. ['paHUIBI TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIMI COOTBETCTBUA.

Ponb u mecto Gpusnku B GOpMUPOBAHUHM COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN JAEATEIbHOCTHU JIFOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ IUGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienre, CKOpOCTh (CpeaHsisl CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKHM, UX MPOEKIIMU HA OCH CUCTEMbI KOOpJMUHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHENHHOe NBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TEpEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBosmHeitHoe paBwkeHue. JIBM)KEHHE MaTepHaIbHOW TOYKU IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
nuHelHas ckopocTh. Ilepumon m vactora oOpamieHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHE: CIUIOMETP,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC NEpeaayn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAIUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HabGmronenne aBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpapnenne ckopocTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONpEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICAOBATEIbHBIE PABHBIE TMPOMEXKYTKH BPEMEHHM IPH PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yueHne nBUKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus tena, OpOIIeHHOTO TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipynuun  otHOcutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunuun cynepnosuiuu cuil. BTopol 3akoH
Herotona g MarepuanpHOM TOYKH. Tperuii 3akoH Herootona i
MaTepHUaIbHbIX TOUCK.

3akoH BceMupHOro TtsaroteHus. Cumia Tsbkectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buawsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHwUs.
Cyxoe Tpenue. Cusna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU IBUKEHHUU Teja B )KUIKOCTH WIIH rase.

[TocTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCHU BpauleHus. Ilneyo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: MOJUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHUE MHEPLIVH.

CpaBHEHUE MacC B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CroxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJCHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3rHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbc MaTepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprust matepuanbHO Touku. TeopemMa 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[TorennumanbHas JHEprus. [loreHmanbHas SHEPIrUs yOpyro
neopMHUpPOBAHHON mTpyXuHBL. [loTeHNHWanbHas DdHEprus Tejaa BOIU3H
MOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAJIBHBIX CWJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenue aOCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C HM3MEHEHHEM MEXaHMYeCKOU
JHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyasipHasi pM3HMKa ¥ TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBuxkeHue. [uddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICHMCTBUSI 4acTHUI] BeliecTBa. Mojaenu CTpOCHUSI Ta30B,
KUJKOCTEH M TBEPJIBIX TEI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
mozeneil. Macca u pa3mepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ wu3Mepenue. Illkana
temnepatryp Llenbcus.

Mopens wupeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HICAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak mepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiecchl B uaeaibHOM Ira3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMPEeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnbrTel M0 1 Gy3Un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita lTepHa.

OnbITHL, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HJEabHOIO Tasa,
M30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATE HA OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTH  MEXAY  [apamMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmoanHamuueckas cucTema. BryTpeHnnsis JHEPIUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJI€AIbHOrO Tra3a.
Bupapl Temonepenaun: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyYeHUE. Y IebHAs
TEIUIOEMKOCTh BellecTBAa. KOIMYeCcTBO TEMIIOTHI IPU TEILIONEPEIaye.



[lonsitue o0 agmabatHOoM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TemmoBble  MamuHbL.  [IpUHIUIBI  JEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevictBus TerioBod mamuHbl. [lukn KapHo u ero xosd@puiiueHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETHUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHHWE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

N3meHneHne BHYTpEHHEW IHEPTHM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKu U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAIIHS).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHI0 BO3ayxa (OMBIT C BO3TYIIHBIM
OTHHUBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuwjecmea. Pazoevie nepexoonvl

[Tapoobpa3zoBanue u koHneHcanus. Mcnapenne u kunenue. AOComtoTHas
U OTHOCHUTENbHAs BIAXXHOCTh BO3AyxXa. HackleHHbI nap. YaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHM30TPONUS
CBOMCTB KpucTtaimioB. JKuakuwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u kpucTanau3anus. Y aeiapHas TeruioTa riasnenus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DnekTpuzauus Ten. JNeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUYECKUX
3apsiioB. [IpOBOAHUKM, MUAIEKTPUKUA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOT0 3apsiaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »neKTpuyecKuit
3apsaa. Dnekrpudeckoe nosie. Hanpssk€HHOCTD anekTpudeckoro moist. [Ipuanun
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIpsHKEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



PaGora cun oanekrpocratnueckoro moissg. I[lorenuman.  PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NPOHUIAEMOCTbD.

DIIEKTPOEMKOCTb. Konpaencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJAEHCATOpA.

TexHuyeckue yCTpOMCTBAa U NPAKTUYECKOE IPUMEHEHME: DBJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJICHCATOP, KOIMMPOBAJIbHBIN aniapar, CTpPYWHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

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

DHeprus 3apsiKEHHOT0 KOHJIeHCATOopa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 pazniuunwix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYHIECTBOBAHMS JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DIEKTPUUECKOE COMPOTUBJIEHUE. YEIbHOE CONPOTHUBICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora »anextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHNE HUCTOYHUKA TOKA.
3akoH Owma i moJHOW (3aMKHYTOM) »djekTpudeckod uenu. KopoTkoe
3aMbIKaHUE.

DONEeKTpOHHAsE  MPOBOJUMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpUMECHasT  IPOBOAMMOCTD
noJynpoBOAHUKOB. CBolicTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKMd TOK B pacTBOpax M  paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIN3.

DJNIeKTpUUYECKUM TOK B razax. CamMOCTOSTENbHBINM W HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, MCTOUYHHMKUA TOKA, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
IUON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  TMOIYMPOBOJHUKOBBIA  JTUOI,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS ITUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIAY MTONEPEYHOr0 CEYEHHS U MaTepHrala.

CmenanHoe COeJMHEHUE MTPOBOIHUKOB.



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

3aBUCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHne cMEeanHoro COeIMHEHNs PE3UCTOPOB.

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

HaGmonenue anexktposnusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce OCymecTBISIETCS C
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpadru U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIA (akT, TUroTe3a, pu3nyeckas BeITUYHHA, 3aKOH,
TEopusl, HaOMIOAECHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

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

buonoeua: MexaHuueckoe JABIKEHUE B JKHUBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHW3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE
paBHOBECHE), JIEKTPUUYECKUE SBJICHUS B )KMBOU IIPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEll,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TAJIbBAHUKA.

l'eoepagpua: BIaXXHOCTb BO3]lyXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonocus: peoOpa3oBaHKUE IBUKEHHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs B TEXHUKE, NOALIMITHUKH, MUCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYrue), IBHUraTellb BHYTPEHHETO
CropaHus, ImapoBas TypOHHA, OBITOBOW XOJOJWIBHHUK, KOHJIUIMOHED,
TEXHOJIOTMM  IIOJy4EHMS COBPEMEHHBIX MAaTepuajoB, B TOM  YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTPOHAIPEBATENbHBIE  NPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  HPHUOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHUKA

Tema 3. Maznummnoe none. IneKmpomacHuUmMHaAA UHOYKUUA

Iloctosguusle MarauTel. B3amMonelcTBHE NOCTOSHHBIX  MAarHUTOB.
MarautHoe nosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOMII Cyneprno3uuuu
MarHuTHBIX NoJyied. JIMHMKM MarHuTHOM MHAYKIWU. KapTuHa TUHUNA MarHUTHON
WHAYKIMH MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJIHMKA ¢ TOKOM. KapThHa JIWHUN HHIYKIUA
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O



MPOBOJHUKA, KaTymlku ¢ TokoMm. OmnbeiT Opcrena. BsaumoneiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHuna, €€ MOaynb W HampaBiieHuE. JIBH)KEHUE 3apsHKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMe DIIEKTPOMAarHUTHOW HHAYKUMU. [IoTOK BekTOpa MarHuTHOM
MHAYKUUHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIIAS CUJIa MHAYKIUU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEHME CAMOMHAYKIUU. OJEKTPOABHKYILAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHMUThl, JJICKTPOMArHUTHI, DJIEKTPOJABUTATEb, YCKOPUTEIHM 3JIEMEHTAPHBIX
YaCTUILl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE IEKTPOMArHuTHOM MHIAYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH
U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHre CaMOMHIYKIIHUH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Pa3gea 5. Kose0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KoJ1e0anus

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
["apmonunyeckue konebanus. I[lepuon, yactora, ammuTyna u dasza KoreOaHUH.
[IpyxuHHBIMI MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMOHMYECKUX KosieOaHui. IIpeBpalieHne sSHEpruM NpU TaAPMOHUYECKUX
KOJIeOaHUSX.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
UJCaTbHOM KOJe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTPOMArHUTHbIMU KoJjieOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUSs
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxalmMX  KojeOaHUsIX.  BbIHYXIeHHbIE
MexaHuueckue KojeOaHusa. Pe3oHaHc. BbIHYXAEHHBIE 3JIEKTPOMATrHUTHbBIC
KoJieOaHus.



Ilepemennslii TOk. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPsHKEHMS.

TpancdopmaTtop. [IpousBoacTBo, neperaya U norpebieHue
ANEKTPUYECKOW  DHEPIrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHepruu. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MAsSTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmonenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa WM HANPSKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyHIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIEKTpOoTepeadH.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCMMOCTH MEPHOJA MalblX KOJeOaHHWM rpy3a Ha HUTU
OT JIJIMHBI HUTU U MACCHI Ipy3a.

HccnenoBanne mNEepeMEHHOTO TOKAa B LENM W3 TMOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE 80TIHbL

MexaHnueckue BOJHBI, yciaoBusa pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepedHble W TPOAOJIBHBIE BOJHBI.
Nurtepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3JIYYEHHUS BJIECKTPOMArHUTHBIX
BOJH. B3anmuasa opuentranus BektopoB E, B, V B 3ineKTpoOMarsuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLUs,
mudpakuus, uareppepenius. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

ITpyuHIMIBI pagUOCBA3H U TeAeBUACHUS. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M INPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEOUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpakeHus ¥ MPEIOMICHUS MEXaHUYECKHX BOJIH.

Hab6mronenne natepdepeniiny u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOU KoJieOaHUI.



HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE,
IpesioMJIeHUEe, NOoaspu3anus, Judpakuus, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHeHOE pacnpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHUs1 cBeTa. [locTpoeHne n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCONIOTHBIN
rokasaress npesoMiieHus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yrou
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

Hucniepcus cBeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue W paccewBarolive JUH3bl. ToHKas auH3a. DOKycHOE
pacCTOsSIHUE U ONTHYECKasl Cujia TOHKOW JUH3BL. [locTpoeHune n3o0pakeHuil B
COOMpArONIMX W  pacCceuBalOMIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. WMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB M MHHHUMYMOB B HHTEphEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

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

[Tomsapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHE: OYKH, JyMa,
¢doToanmapar, TPOEKIIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMONMHEWHOE paclpoCTpaHEHUE, OTPAKEHUE U TMPETOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOona.

Ha6monenne naTepdepeHinm cBeTa.

HaGmonenune nudpakunu cBera.

Ha6monenune nucnepcuu ceera.

[TonyueHnue cekTpa ¢ MOMOUIBIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenne moisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Ha6mronenne nucrnepcuu cBera.

Pazgen 6. OcHOBBI ClIeNMAJBHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl OPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEIUICHHE  BPEMEHU U
COKpAIllCHUE JIJIMHBL.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3p Maccbl C DHEPrU€d W HMILYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKosl.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u SHepruv (POTOHA C €ro 4YacTOTOM.
DHeprust 1 UMIYJIbC POTOHA.

OtkpeiTe U uccienoanue Gorodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl portorpdexra. YpaBHenue DiiHmTerHa ans pororpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

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

Llemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHelIHEro (hoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Inanerapnas moxaenb aroma. [loctymatel bopa. M3nyueHune u morionieHue
(OTOHOB TIpH TIEPEX0Jie aTOMa C OJIHOI'O YPOBHS DHEPruu Ha JApyrou. Bujbr
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBorcTBa wactuu. Bomnbel ae bpownns. KopryckymsipHo-
BOJIHOBOM Jyaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne nuHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HaGmonenne nmuHeM4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JI0OKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sifipa. OTKphITHE
paanoakTuBHOCTH. OmbiTel  Pe3epdopma 1o ompepeneHrui0  cOCTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusiHue paanoakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsg siapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacman. DIEeKTpOHHBIM W TO3UTPOHHBIA OeTa-pacman. ['amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.

DHeprus CBsI3M HYKJIOHOB B siipe. SnepHblie cuibl. [edext maccsl sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 sI€Ep.

Anepnsnii peakrop. TepmosiaepHsiid cunTe3. [IpobOieMbl W TEPCHIEKTUBEI
SIEPHON IHEPrETUKU. DKOTOTUUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.



@OyHaaMeHTaJdbHblEe B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOW KapTHHBI
MHpa.

TexHudyeckne yCTpPOMCTBA M MPAKTHYECKOE IPHUMEHEHUE: JI03UMETD,
Kamepa BunbcoHa, siiepHbli peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

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

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

CosnHeuHas cucTema.

Comnnue. ConHeuHast akTUBHOCTh. VcTouHuK sHeprur CoyHIIA U 3BE3N.
3BE3/bI, MX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacC —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JIJISl 3BE3]] TJIABHOW MOCJEA0BATEIbHOCTH. BHYTpeHHEE CTpoeHuUE
3BE3. COBpEMEHHBIE MPEICTABICHUSI O MIPOUCXOXKACHUU U 3BOTOoIMK CoHIa
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunsiii [IyTe — Hama [Manaktuka. [Tonoxxenue u auxkenue CoJiHIA B
lNanaktuke. Tunbl ranakTuk. PaavoranakTukd v KBazapbl. UEpHBIE ABIPHI B
AIpax raJlakKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O06ma. PazOeranue
ranaktuk. Teopus bousbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmraOHas cTpyktrypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmonenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX ~ MPUIOKEHUW JUIsl  OMPEACNICHUS TOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOro MOoNyIapus u
SIPKUE 3BE3/BL.

Hab6monenus B Teneckon JIyasl, miianet, Miteanoro IlyTu.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukum W acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COIMAJILHOM M O3TUYECKON cdepax AesTEIHHOCTH YENIOBEKa, POJIb M MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAydYHOW KapTHHE MHUpPa, pOJIb
¢dusznueckoit Teopun B GOPMUPOBAHUU TPECTABICHUN O (GU3HUECKON KapTHUHE
MHpa, MecTO (U3MUECKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kilacce ocyliecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
OWonoruu, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoswxcnpeomemmuvle nonwsimusl, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAYUYHOIO
MO3HAHWSA: SIBJICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKasi BEINYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pEMWIEHUE CUCTEMBI YPABHEHUW, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIUHU HA OCU KOOPAWHAT,



CIIOKE€HUE BEKTOPOB, NPOM3BOJHBIE D3JIEMEHTAPHBIX (DYHKIMI, HpU3HAKU
Mo00Usl TPEYroJIbHUKOB, ONPENEICHUE IUIOMAAN IUIOCKUX (QUryp u oObéma
TeJ.

Buonoecus: snexTpuyeckue SIBICHHUS B JKUBOM INPUPOAE, KoJieOaTeIbHBIE
IBWKEHHS B JKUBOW NPUPOJE, ONTUYECKUE SBJIEHUA B KUBOM IPUPOJE,
NEUCTBHE PAIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTPOCHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHUs KPUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eoepaghus: MarHuTHbIE TMONIOCA 3€MJIM, 3aQJ€KU MAarHUTHBIX DY/,
(poTrochEMKa 3eMHON IOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSACEHUIN.

Texnonoeua: JMHAMA DIEKTPOIEpENad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOJIBUTATENb, UHAYKIMOHHASA I1€Yb, pajgap, PaauONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenepon, CBY-neub, NpoeKIMOHHBIN annapar, BOJOKOHHAs OINTHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «Dusuka» Ha ypoBHE CpeaHEro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIICYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yIbTaThl OCBOCHMS Y4eOHOTro mpenmeTra «Du3znkay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOEKIICHH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOrOo  OOIIEeCTBa,
pacuIMpeHrue JKU3HEHHOTO0 ONbITa W OINbITAa JICSITEJIBHOCTH B Mpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBHON NESATEIBLHOCTH, B TOM
YuCJie B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIJAHCKOM  TO3UIMHM  OOYyYalomerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOTO YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYECKUX T'YMAHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHu3allly;

YMEHUE  B3aUMOJACHCTBOBaTH C  COIMAJIbHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4dHOTO
TBOPUYECTBA, MPUCYIIETO (HU3NIECKOI HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3iuyHbIM cdepam mpodhecCHOHATHHON NEeITeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DM3UKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccu W peamn30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TIJIaHBI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U €camMOOOpa3OBaHUIO B
o0sacTu PU3MKU HA MPOTSIKEHUU BCEH KUZHMU;

6) ’K0J10rM4eCKOro BOCIIMTAHUS



c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHME TJ100AIBHOIO
XapakTepa SKOJIOTMYECKUX MPoOIIieM;

IUIAHUPOBAHUE M OCYLIECTBIIEHUE IECUCTBUNM B OKPYXKAKOLIECH Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OIMbITa JESITEIBHOCTH 3KOJIOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUSL:

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

OCO3HAaHHE IIEHHOCTU HAYYHOW [ESITENIbHOCTH, FOTOBHOCTH B IIPOLIECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOCKTHYIO UM HCCIEI0BaTEIbCKYIO
NEATENbHOCTh MHANBUAYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE eHCTBHS
ba3oBble Jornueckue aemcTBus:

caMoCTOsITeIbHO  (OPMYJTUPOBATh W aKTyallU3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IIEJIU JICITSIILHOCTH, 3aJ1aBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTYIKEHMUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(U3UYIECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh, OIIEHUBATh COOTBETCTBHUE
PE3YIBTATOB IIEJISIM, OIICHUBATh PUCKH TOCJIECACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJIbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTe/bCKHue JeliCTBUA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBHIMU TOHATHUAMH U METOJaMHU
bu3IecKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBLCKON u MPOCKTHOMN
NEATeIbHOCTH B 00JlacT  ()U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJIOB  pelieHus  3amad  (U3UIECKOIo
CoJIepKaHMsl, IPUMEHESHUIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIQJICTh BUJAMHU JEATCIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
HHTEPIpETAllid, NPeoOpa30BaHUI0 M IPHUMEHCHUIO B PA3IMYHBIX YYCOHBIX
CUTYaIlUsiX, B TOM YKCJIE TIPU CO3/IaHNN YI€OHBIX TPOCKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh NPUUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaIM3WpPOBATh 3aJady,
BBIJIBUTATh THUIIOTE3Yy €€ PEIICHHS, HAXOJIUTh apryMEHTHI JIJIs JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHH, 3a/1aBaTh apaMETPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYYEHHBIE B XOJE€ pEHIeHUS 3aJa4d pPe3yJbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUThb U (POpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOU
NEATECIILHOCTH, B TOM YHUCJIC TIPH U3YYCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OIICHHUBATh MMPUOOPETEHHBIN OIIBIT;,



yMETh TEPEHOCUTHh 3HAHUA MO (U3MKE B MPAKTUYECKYIO 001acTh
KU3BHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE OIXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIONUE AIbTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3alUI0 U MHTEPIpEeTalnio HHOOpMalMK pa3IMuHbIX BUAOB U (hopMm
MpeCTaBICHNUS,

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUY;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COONIIOJIeHUEM TPeOOBaHUN IPrOHOMHUKH, TEXHUKHU
0€30MacCHOCTH, TUTHUEHBI, PeCypcocOepeKeHUsI, TTPABOBBIX M ITHUYECKUX HOPM,
HOpM MHGOPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJCP)KaHHUS B Pa3IMUHBIX (opmaTax C
yu€TOM Ha3HaueHuss WHPOpPMAIMU U  1EJIeBOW  ayJuTOpHWH, BBIOHMpas
ONTUMAIBHYIO0 (OPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3MKM W BO BHEYPOUYHOU
JIEATSIILHOCTH

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

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIIOJIL30BaTh PEUMYIIECTBA KOMaHTHOH U
WHIUBUTYaJIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIHUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JIESTEIbHOCTH, OpraHW30BbIBaTH W
KOOPJIMHUPOBATh JCUCTBUS IO €€ JNOCTHMIKCHHUIO: COCTABIAThH IUIAH HCHUCTBHM,
pacrpenensaTh pPojau ¢ Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaTh
COBMECTHOM padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO y4YacTHHKAa KOMAaHIbI B
oOIIMiA pe3yIbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE TPOEKTHI, OIEHUBATh HMACH C IIO3UIMH HOBHU3HBI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMUYHBIX
CUTYAITUAX, IIPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

PeryjJsiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYLIECTBJISITh MO3HABATEIIBHYK) JIESITEIBHOCTh B
obnmacth (U3MKM W ACTPOHOMHUH, BBISBISTH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIBHO COCTABJIATH IJIAH PEIIEHUs] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAaH BBIMIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM;



pacliMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
[IPEANIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIHULMU B OOJACTH
(u3MKH, TMOCTOSHHO TIOBBIIATH CBOW OOpa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM II03HABATENIbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAHU;

UCIOJIb30BaTh NpUEMBI pedeKkcud I OLIGHKM CHUTyalluu, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS MO0 MX
CHI)KEHHUIO;

NPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E Pe3yJbTaTOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHUBBI W APTYMEHTHI JPYTrUX MpU aHaJu3e pPe3yJbTaTOB
NEeSITEebHOCTH;

IPU3HABATH CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1ocTKEHNUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢Qusuke I8 YPOBHS CpeaHero oOmiero oOpa3oBaHUs y OOyJaroluxcs

COBEPIIEHCTBYETCS HIMOIIMOHATBHbIT UHTEIJIEKT, Ipernoiaraomui
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

OYMOIIMOHAILHOE COCTOSIHWE, BHUJICTH HANPABICHHS PAa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIMPOBAHMUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHAMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh QJaNTUPOBAaTHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKITIOYAIOIICH CTPEMIICHHUE K TOCTHKCHHIO LIEITH
U yCTeXy, ONTUMU3M, MHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  SMOLMOHAIHHOE
COCTOSIHUE JPYTHX, YUYUTHIBaTh €ro TMpPH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOMICHUS C APYTUMH JIFOJABMH, 3a00TUTHCS, TPOSBIISATH HHTEPEC U Pa3peliaTh
KOH(MITUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenuss B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEPAX POJjb U MECTO (PU3HKU B (POPMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAaHULbI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, WHEpIHUaIbHAs cUcTeMa OTCYE€Ta, aOCOMIOTHO TBEPIOE
TEJIO, MJCAIbHBIM Ia3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JEKTPUUECKUH 3aps]] IPU pelIeHUH GU3NUECKHUX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUH CTPOECHUS
BEIIECTBA U  DJIEKTPOAWHAMHMKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE
OpSIMOJIMHEHHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojencTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell Mpu
HarpeBaHuu (OXJaXJIEHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALHs,
IUIaBJIEHUE, KpUCTAJIM3Aalus, KHUIIEHWE, BIAXXHOCTh BO3AYyXa, ITOBBILICHUE
JABJICHUsI Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, »dJIEKTpU3alus Tel,
B3aUMOJICVICTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NUECKUE BEIUUMHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITyJIbC ~ TENa, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  DJHEprus,
MexaHuueckas pabora, MexaHMYecKas MOIIHOCTh; MPU OMUCAHUHU MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUN CMBICI HUCIONB3YEMBIX BETUYMH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOJIUTH (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEJTUUHHY
C ApYTrUMU BEJIMYNHAMM;

ONMUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHUS,
UCTIONB3YA (PU3NYECKHE BEJMYMHBI: JaBJICHUE Tas3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEIHEKBAAPATHYHASI CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora rasza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENd;, TpPU ONUCAHWUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT
UCTIOJIb3YEMbIX BEJIWYHMH, UX O0O3HAYEHUS M €IUHUIIBI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
AIEKTPUYECKHE SIBICHHUS (TMPOIECCHI), HCIOJB3Ys (PU3NUYECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsl, FJEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJISL, MOTEHIUA,
pa3HOCTh MOTEHUHUAJIOB; NPU OMHMCAHUU MPABUIBHO TPAKTOBATH (HU3MUYECKUHN
CMBICI HCHOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS U EJAMHMIIbI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME JAHHYIO (U3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMMU;

aHAJIM3UpPOBAaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCIHOJB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBL: 3aKOH BcemupHoro Tsarorenws, [, 1T u III
3aKkOHbl HpBIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruH, 3aKOH
COXpPAaHEHHUSI UMITYJIbCA, TPUHLMI CYNEPIIO3ULHUHA CUJI, TPUHLHI PABHOIPABUSA
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMs BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPTUU
TEIUIOBOTO JIBMDKEHUS MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypoi, MEepBhI 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHMS IJIEKTPUUYECKOro 3apsaa, 3axkoH KyroHa,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE
BbIpaK€HUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE TMPUHLMUIBI JEUCTBUS MAIIUH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3ianuvaTh YCJIOBHUS UX 0€30MACHOT0 MCIOIb30BaHUS
B IIOBCEIHCBHOM >KH3HHU;

BBITIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUI0 (U3UYECKUX SIBICHUU U
MIPOIIECCOB € MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHH, MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy W THUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3NYECKUX BEJIMYMH,
IpU 3TOM BHIOMpATh ONTUMAJIbHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BATh
U3BECTHBIE METO/IbI OIIEHKHU MOTPEIIHOCTEH U3MEPEHMUI;

UCCIIEOBAaTh 3aBUCUMOCTH MEXIAY (PU3MUECKUMU BEIUYUHAMH C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

co0Jiro1aTh MpaBuia OE30MacHOr0 Tpyda IMPU MPOBEACHUU UCCIEOBAHUIMA
B paMKax Y4eOHOTO JKCIIEpUMEHTa, Y4COHO-UCCIIeA0BATEIILCKOW U MPOSKTHOM
NEATeTbHOCTH € HUCIIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMUS;

pemaTh pacu€THblE 3a7a4d C SIBHO 3aJlaHHOW (DU3WYECKOM MOJECIbIO,
UCTIONB3Ysl (PU3MUeCKue 3aKOHBl W TMPUHIIMIBI, Ha OCHOBE aHaIu3a YCJIOBUS
3a/1a4d BBIOMPATh (YU3UUYECKYIO MOJIEb, BBIACIATh (PU3MUYECKUE BEIUYWHBI U
dbopmynbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PacuéThl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYeHHS (PU3HUECKOM BEIMYUHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIEMIOUKY PACCYKACHUN C ONOPON HAa M3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE ~ TEXHOJOTHUU  JUIA MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAlMd M TPEJACTaBICHUS y4yeOHOM W HAyYHO-MOMYJSPHOM
uHGOpMAIIMK, TIONYYCHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAM3UPOBATH MOTYyYaEeMyI0 HH(DOPMAIHUIO;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B TTOBCETHEBHON KU3HU
st obecrieueHuss 0€30MACHOCTH MpU  oOpameHud ¢  mpudbopamMu U
TEXHUYECKUMU YCTPOICTBAMMU, JJIsl COXPAHEHUS 3/I0POBbSl U COOJIFOAEHUS HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KaloLEn cpelie;

paboTaTh B TpYIIE C BBIIOJHCHHEM PA3IMYHBIX COIMANIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYINBI, PAMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JESATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJEKBaTHO
OLICHMBAaTh  BKJAaJ  KaXJOro0 M3 YYaCTHUKOB TpyNIbl B  peEUICHUE
paccMaTpruBaeMoOM MPOOIEMBL.

K xonny o0yuenuss B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TPUMEPAX POJb U MeCTO (U3HKU B (POPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTHHBI MHPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIbHOCTH JIFOAEH, LETOCTHOCTh U €UHCTBO
(bu3nYeCcCKON KapTHUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJCNCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBETa, TOYEUYHBIM MCTOYHUK CBETA,
sIepHasl MOJeJb aToMa, HYKJIOHHAs MOJ€b aTOMHOIO siJpa MPU PEIICHUU
dbu3nYecKux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3HMKHU: DIIEKTpUYECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHUTHas  WHAYKIUSA, JICHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI W BOJHBI, MPSIMOJIMHEMHOE pacmpoCTpaHEHHE
CBETa, OTpaXKECHUE, TIpeIoMIIeHHEe, HHTepdepeHIns, TupaKkiys U NoasIpru3aIus
CBeTa, nucnepcus cBeta, hotodnekTpuueckuit 3pdext (hotorddekxr), cBeToBOE
JaBJeHUe, BO3HUKHOBEHHWE JIMHEWYaTOro CIEeKTpa aroma BOJOpOAa,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTH;

OMHCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (AJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SBJICHHS (TMPOLIECCHI), UCMOIb3Ysd (PU3MYECKHE BEIIMYUHBI:
ANEKTPUUECKHH 3apsifl, CUJIa TOKA, AIEKTPUUECKOe HAMPSKEHUE, JIEKTPUUECKOE
CONPOTHUBIICHHE, PAa3HOCTh IOTEHIMAIOB, DSJIEKTPOJABIKYIIAs cuia, paborta
TOKa, WHAYKIUS MAarHUTHOTO Tons, cwia Awmmepa, cuina JlopeHa,
WHJYKTUBHOCTh KATYIIIKH, JHEPrusl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsij U CHJia TOKa B
nmpoilecce TapMOHUYECKUX  DJIEKTPOMAarHMTHBIX  KojeOaHuid, (OKyCHOe
pPAcCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABUIBHO TPAKTOBAThH
(u3MUECKUI CMBICT HUCIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEIUYUHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3Y4YCHHBbIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, MCIOIb3YS
¢u3nUecKkre BEJIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Moiypacnaga, dHEPrus
CBS3M aTOMHBIX sIIep, MpPH OINKUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUM
CMBICIT HCTIONB3YEMBIX BEIWYUH, UX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAIOIINE JaHHYI) (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCISTH 3HAUCHUE (PU3NUECKON BETUYNHBL

aHANMM3UPOBAaTh  (U3MYECKUE TPOIECChl M SBJICHUS, HUCIOJb3YS
¢u3nueckre 3aKOHbI U MPUHIUIBL: 3aK0oH OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIMHEHUS TPOBOJHHUKOB, 3akoH Jlxoymns—JleHua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHK, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMsI CBETA, 3aKOHbI MNPEJIOMJICHHS CBETa, ypaBHEHUE
OuHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHSHUS YHEPTUH, 3aKOH COXPAaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHHs AJIEKTPUUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MacCcOBOT'0 YHCIa, NOCTYyIaThl bopa, 3aK0OH paguoakTUBHOTO paclajia, Mpu 3TOM
paznuyaTh CJIOBECHYI (OpPMYIHpPOBKY 3aKOHA, €ro MaTeMaTHU4ecKOe
BbIpaK€HUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpENeNATh HAMNpaBICHUE BEKTOpa HWHAYKIMM MArHUTHOTO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CHiIbl JIopeHna;

CTPOUTH U ONHUCHIBATH M300pa’KEHHE, CO3JaBAEMOE IJIOCKUM 3E€PKajioM,
TOHKOM JTUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUI0 (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUU: MPU 3TOM
dbopMmynupoBaTh MpoOJaeMy/3amady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHHMS, MPOBOIUTH OMNBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYLIECTBIISITh NPSIMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3MUYECKUX BEIIUYUH,
IpU STOM BHIOMPATh ONTHUMAJIBbHBIA CHOCOO H3MEPEHHS U HCIHOJb30BAThH
M3BECTHBIE METO/IbI OLIEHKH IIOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYUH C MCIOJIb30BAHUEM
NpSMBIX H3MEPEHMI: NpHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (MKCHPOBATH
pPE3yNIbTAThl MOJYYEHHOM 3aBUCUMOCTU (PU3HUECKUX BEJIUYHMH B BHUJIE TaOIUL U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBuia OE30MacHOro TpyAa IMpU IMPOBEJACHUU UCCIICIOBAaHUN
B paMKax y4eOHOIro 3KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESATENbHOCTH  C  HCIOJIB30BAHUEM  U3MEPUTEIbHBIX  YCTPOUMCTB U
1abopaTOpHOro 00O0PYAOBAHUS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONIBb3Y (PU3MYECKHE 3aKOHBI M TMPUHLMUIIBI, HA OCHOBE aHajau3a yCIIOBUS
3a/layd BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACNATh (PU3NUECKHE BEIMUYUHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ pEelIeHUs, TPOBOAUTH PACUEThl U OLEHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUUNHBI;

pemiarhb KayeCTBEHHbIE 3a/lavyu: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HA U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  pEHIeHMH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE ~ TEXHOJOTMWM  JUIsl  TIOWCKAa, CTPYKTYpUpPOBaAHUS,
UHTEpIpPETAllMd M TMPEJACTaBiIeHUs yduyeOHOM M Hay4YHO-NOMYJSPHOM
uHpOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIHIO;

OOBSCHATh TPHUHIIMIIBI JEUCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCJIOBUA WX O€30MacHOr0 MCIOJB30BaHHS B
IMOBCEIHEBHOM YKU3HU,

NPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKHX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MUpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TTOBCETHEBHON KU3HU
Uil obecrieueHus 0€30MAcCHOCTH MpPH  OOpalleHuHd C  [pubopamMu |
TEXHUYECKUMU YCTPONUCTBAMH, JJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpelie;

paboTaTh B TpyINIE C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX pPOJeH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pACHpENeNsATh OOSI3aHHOCTH U
IUIAHUPOBATh  JI€ATEJIBHOCTh B  HECTaHAAPTHBIX CHUTyalWsAX, aJEeKBaTHO
OLICHMBAaTh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIpPYIIBl B  PELICHHE
paccMaTpuBaeMoi MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3ie/ioB U TEM Konrpoabneie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoTbI padoThI
Pazagen 1. PUSUKA U METOAbI HAYUYHOI'O ITO3HAHUSA
11 dusnka 1 METOIBI ) bu6mmoreka [IOK
' HAy4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21| Kunewarika > https://m.edsoo.ru/7€41bf72
29 Jimavika 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
3aKOHBI
bu6mmoreka [IOK
2.3 COXpaHEHUS B 6 1 1
https://m.edsoo.ru/7f41bf72
MEXaHHUKE
IlTOFOIK)paSAeHy 18
Paznean 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 5 ! bubnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH




39 OCHOBBI 10 bu6mmoreka [{OK
' TEPMOAMHAMUKHU https://m.edsoo.ru/7f41bf72
ArperarHble
13 COCTOSIHUS s bubnuoteka [JOK
' BenectBa. MasoBble https://m.edsoo.ru/7f41bf72
MEepPEeX0abl
Hroro no pazneny 24

Paznea 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1 DJIEKTpOCTaTHUKA 10
https://m.edsoo.ru/7f41bf72
ITocTossHHBII
40 AIEKTPUYECKUN TOK. 1 bubnuoreka [JOK
' Toxu B pa3uuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KVIACC

HauMeHoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ieioB U TEM Konrpoabneie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHOE 110JI€E.
bu6moteka [IOK
1.1 DneKTpoMarHuTHas 11 1 3
https://m.edsoo.ru/7f41c97c¢
WHTYKITUS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
bu6moreka [IOK
2.1 3JIEKTPOMarHUTHBIE 9 1
https://m.edsoo.ru/7f41c97c¢
KoJie0anus
MexaHndeckue u
bu6mmoreka [IOK
2.2 AJIEKTPOMAarHUTHBIE 5 1
https://m.edsoo.ru/7f41c97c¢
BOJIHEI
23 OnTiKa 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢
Wroro no pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1 TEOpUU
OTHOCHUTEJIBHOCTH

OCHOBBI CIIEIHATBHOMN

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




Hroro no pazneny 4

Pa3znesn 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBAaHTOBOM bubnuotexa [JOK

' OITHUKH 6 https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK

4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorteka [IOK

4.3 ATOMHOE A1pO 5 https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 DJIEeMEHTHI aCTPOHOMUU ; 1 bubnuoreka [IOK
' U acTpopU3HKH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o6maromee Bbubnuoreka ITOK
’ [IOBTOPEHUE 4 https://m.edsoo.ru/7f41c97¢
Hroro mo pasaeiny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Koau4yecTBo yacoB
DJIeKTPOHHbIE
[ara uudposbie
n | Tema ypoka Konrtpoabnbie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypchl
n
®du3nKa — Hayka O MPUPOJIE. bubnuorexa [JOK
1 Hayunblie MeTo1bI MO3HAHUS 1 05.09.2023 https://m.edsoo.ru/ff0c32e
OKPY)KalOIIEro Mupa 2
Ponb u mecto usuku B
OPMHUPOBAHUH
g)o;) eMI;HHofI HAay4YHOU bubmorexa [IOK
2 P v 1 07.09.2023 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUpPa, B p
MPAKTUYECKOU JIeATeTLHOCTH B
Jronei
MexaHu4eckoe ABUKEHUE.
OTHOCHUTENBHOCTh bubnuorexa [JOK
3 MEXaHUYECKOTO JBUKCHUS. 1 12.09.2023 https://m.edsoo.ru/ff0c350
[Tepemernienue, CKOPOCTb, 8
yCKOpEHUE
PABHOMEDIHOE bubmuoreka [JOK
4 p 3 1 14.09.2023 https://m.edsoo.ru/ff0c362
MPSIMOJMHENHOE ABM)KEHUE 0
PaBHOyCKOpEHHOE bubmuoreka [JOK
5 YEEOP® 1 19.09.2023 1
MPSIMOJIMHEUHOE IBUKECHUE https://m.edsoo.ru/ff0c372




€

CBoOOAHOE ITaJIcHHUE. bubmuoreka [JOK
6 VYckopenue cBOOOTHOTO 21.09.2023 https://m.edsoo.ru/ff0c39¢
MaJICHUS €
KpuBonunelinoe 1BUKeHUE. bubnuoreka [JOK
7 JIBuKeHre MaTepuaIbHOU 26.09.2023 https://m.edsoo.ru/ff0c3ad
TOYKHM II0 OKPYKHOCTH a
[IpyuHIHAIT OTHOCUTENBHOCTH
lNanmnes. UnepumanbsHble bromorexa OK
8 ' . 28.09.2023 https://m.edsoo.ru/ff0c3be
cucteMsbl orcueta. [lepBslii o
3akoH HproToHa B
Macca Tena. Cuna. [IpuHnmn
cynepno3uiuu cuil. Bropow bubmorexa OK
9 ) 03.10.2023 https://m.edsoo.ru/ffOc3be
3axoH HerotoHa mis g
MaTepuaabHOW TOYKU B
Tperuu 3akoH HeroToHa 115t bubmorexa [IOK
10 05.10.2023 https://m.edsoo.ru/ffO0c3be
MaTepUaIbHbIX TOUYEK g
3aKOH BCEMHPHOTO
TaroteHus. Cuia TsSKecTH Bubmmorera [IOK
11 ’ ’ 10.10.2023 https://m.edsoo.ru/ff0c3d0
[lepBas kocmuueckas 0
CKOpPOCTbH B
Cuna ynpyroctu. 3akoH bubmmorexa [TOK
12 ’ 12.10.2023 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
b K
13 | Cuna tpenus. Koapduunent 17.10.2023 nommorexa [10

https://m.edsoo.ru/ff0c3{7




Tpenus. Cuiia
COTIPOTHUBIICHUS TIPH
JBYKEHUH TEJA B )KUIKOCTH
WJIN Ta3e

I\

[ToctynarensHO€E U
BpalIaTeIbHOe JBIKCHHE
a0COJIFOTHO TBEPJIOTO TEa.

bu6mmoreka [IOK

14 20.10.2023 https://m.edsoo.ru/ff0c41a
MowmeHT cunbl. [1medo cuibl. 6
YcnoBus paBHOBECUS -
TBEPJIOTO TENA
NmMnynsc maTeprabHON
TOYKH, CHCTEMBI
MaTepuaIbHbIX TOYCK. bubmmorexa TOK
15 24.10.2023 https://m.edsoo.ru/ff0c43d
Nmnynec cunbl. 3akoH p
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBIKECHUE
PaboTa 1 MOIIHOCTH CHITBI.
Kunernueckas sneprust bubnuorexa [JOK
16 | maTepuaJbHOW TOYKH. 26.10.2023 https://m.edsoo.ru/ff0c450
Teopema 06 n3MeHEHUH 2
KHHETHYECKOI SHEPTrUuun
[ToreHumanpHas SHEPTHSL.
[ToreHumanpHas SHEPTUS
. bubmuoreka [JOK
17 YNpYro AeOpMHPOBAHHOH 07.11.2023 https://m.edsoo.ru/ff0c461

IPpYXUHBI. ITorennuanpHas
OHEpPTrUsd TClia BOJIM3U
MOBCPXHOCTU 3emin

a




18

IToTeHnManpHbIE U
HEINOTEHINAJIbHBIE CHUJIBI.
CBs13b paboTHI
HEIMOTEHIUAJIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEpPruu

09.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478

C

19

JlabopaTtopHnast pabota
«MccnenoBanue cBs3u
paboOTHI CHIIBI C U3BMEHEHUEM
MEXaHWYECKOM SHEPTUH Telia
Ha IpUMepe pacTsHKEHHS
PE3UHOBOTO KI'YTa»

14.11.2023

20

KonTtponsHas padota no
teme «KnHemaruka.
JnnaMmuka. 3aKOHbI
COXpaHEHUsS B MEXaHUKE)

16.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b7

4

21

OCHOBHBIE TIOJIOKCHHUS
MOJICKYJISIPHO-KHHETUYECKO I
Teopuu. bpoyHoBCKOE
nsuxenue. Auddysus

17.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc
2

22

XapakTep JBUKCHUS U
B3aUMOJICHCTBUS YaCTHUL]
BelecTsa. Moaenu
CTPOEHMS I'a30B, )KUJIKOCTEH
U TBEPBIX TEII

21.11.2023




23

Macca monexyn.
KonnuecTBo BemiecTna.
[Tocrositnnas ABoraapo

23.11.2023

24

TermoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temmneparyp Llenbcus

28.11.2023

25

WUneanpuernii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

30.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4fd
e

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KUHETUYECKOW SHEPrUn
JIBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

05.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c511
€

27

3axoH JlanpToHa. ['a30BbIE
3aKOHBI

07.12.2023

28

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCUMOCTH MEXTY
napamMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

07.12.2023

29

N3ormporieccel B naeanbHOM
rase 1 ux rpaguueckoe
IpeJCTaBICHNE

12.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570
€




Buyrpenussa sHeprus
TEPMOJIMHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€’

u3MeHeHus. Koauuectro bubmorexa HOK
30 ' 14.12.2023 https://m.edso0o.ru/ff0c595
TEIUIOTHI U padoTa. )
Buyrpennssa sHeprus B
0JITHOATOMHOTO HI€AJIbHOTO
rasa
bu6moreka [IOK
31 Buae Tenonepenaun 19.12.2023 https://m.edsoo.ru/ff0c5¢3
6
VY enpHas TEIIOEMKOCTh
BeniecTBa. KoaumdectBo bubnuorexa [JOK
32 | TemIoTHI pU 21.12.2023 https://m.edsoo.ru/ff0c5¢3
TerIonepeaaye. 6
AnabaTHBIN MPOIECC
[TepBrlii 3ak0H
1 TEPMOJMHAMUKH U €r0 09.01.2024 bubnuoreka [IOK
IIPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
H30IIpoIeccam
Heob6parumocTth mporieccor bubnuoreka [JOK
34 | B mpupone. Bropoii 3akon 11.01.2024 https://m.edsoo.ru/ff0c623
TEPMOTUHAMUKH 0
N bubmuoreka [JOK
[Tpunmun nevicreus u KI1
35 pHHH . a A 16.01.2024 https://m.edsoo.ru/ff0c600
TETTIOBOY MaIIHHBI .
36 | Uukn Kapno u ero KII/] 18.01.2024




DKosornyeckue mpooIeMbl

37 23.01.2024
TETIOIHEPTETHKU
O06o0marmuii ypok bubmuoreka [JOK
38 | «MonekynspHas pusuka. 25.01.2024 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAUHAMHUKI 8
KontponsHas padota no
Teme «MouekyisipHas bubmorera [IOK
39 30.01.2024 https://m.edsoo.ru/ff0c6a5
¢uzuka. OCHOBBI 0
TEPMOTHHAMHUKI
[TapoobpazoBanue u bubnuoreka [JOK
40 | xouneHncanus. Ucnapenue u 01.02.2024 https://m.edsoo.ru/ff0c63b
KUTIEHHE 6
AOcoroTHas U bubnuorexa [JOK
41 | oTHOcUTeNbHAs BIAXHOCTh 06.02.2024 https://m.edsoo.ru/ff0c64d
BO31yxa. HaceleHHbIii map 8
TBepnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea. bubnuoreka [IOK
42 | AHU3OTpONHS CBOWCTB 08.02.2024 https://m.edsoo.ru/ff0c65f
KpucTauioB. JXXKuakue 0
kpuctayyibl. CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KpUCTAIIM3aIus. Y IenbHast bubmmorexa [TOK
43 13.02.2024 https://m.edsoo.ru/ff0c670

TEIUIOTA TUTABJICHUS.
Cybnumarus

8




YpaBHEHHE TETIOBOTO

bubnuoreka [IOK

44 15.02.2024 https://m.edsoo.ru/ff0c682
Oananca
0
DnekTpu3aIus Tel.
DnekTpuyeckuu 3apsi. JIBa bubmorera [OK
45 p PALL. 20.02.2024 https://m.edsoo.ru/ff0c6bc
BHJIA DJICKTPHYECKUAX .
3aps 0B -
[TpoBOTHUKH, TUIICKTPUKH
31 ion OBOJIHUKH 3;)KOH bubmorexa HOK
46 YHPOBOA ) 22.02.2024 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS IEKTPUIECKOTO .
3apsaa -
B3anmoneuncTBue 3apsiios. bubnuorexa [JOK
47 | 3axon Kymona. Toueunbin 27.02.2024 https://m.edsoo.ru/ff0c6ce
AIEKTPUICCKUH 3aPsiJT 4
Hanpsiox€nnocthb
ANEKTPUYECKOTO IOJISL. bubnuoreka [IOK
48 | IlpuHIUI CyNEepIO3UIINH 29.02.2024 https://m.edsoo.ru/ffOc6df
AIIEKTPUYECKHUX MOJICH. 2
JIuHuM HANIPSYKEHHOCTH
Pabota cun
AIIEKTPOCTATUYECKOTO MO bubmorera [JOK
49 P ’ 05.03.2024 https://m.edsoo.ru/ff0c6f0
[ToTenmman. Pa3nocth 0
IMOTEHIMAJIOB -
[TpoBOTHUKY U TUAIIEKTPUKU
B lajneKTH OCTaTI/IﬂeCKOM gone bubmorexa OK
50 p ’ 07.03.2024 https://m.edsoo.ru/ff0c701

Z[I/IBJICKTPI/ILICCKEUI
MMPOHUIACMOCTDb

8




51

DNEeKTPOEMKOCTb.
Konpnencarop

12.03.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c712
6

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

14.03.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlabopaTtopHnast pabota
"Usmepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa'

19.03.2024

54

[TpunIun neicTBus u
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIHMPOBAJIHLHOTO afapara,
CTPYWHOTO MPUHTEPA.
DJIeKTpOCTaTUYECKas
3amuTa. 3a3eMieHue
ANIEKTPOTIPUOOPOB

21.03.2024

55

DIIEKTPUYECKUI TOK,
YCIIOBUS €r0
CYILLECTBOBAHUSI.
[Tocrosinuei TOk. Cuna
Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma
JUISl y4acTKa LEMH

02.04.2024

56

HOCHCHOB&TCHLHOC,
napaJjiyieJIbHOC, CMCIIAHHOC

04.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f




COEJIMHEHUE MTPOBOIHUKOB.
JIaboparopHas pabota
«3y4eHne CMEIaHHoro
COCIIMHEHUS PE3UCTOPOB)

IS

57

Paborta u MontHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

09.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c783
8

58

3akon OMa Jyisi MOJTHOM
(3aMKHYTOM) 3JIEKTpHUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHnast pabota
«3mepenune D/1C
MCTOYHHUKA TOKA U €r0
BHYTPEHHETO
COTPOTHUBIICHUS

11.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae
0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT
TeMIIepaTyphl.
CBepXnpoBOAUMOCTh

16.04.2024

60

DNEKTPUUYECKUU TOK B
Bakyyme. CBoucTBa
AIIEKTPOHHBIX ITYYKOB

18.04.2024

61

[TosynpoBOAHUKH, HX
COOCTBEHHAs M ITpUMecHasI
npoBoaumMocTs. CBOUCTBA

23.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84a
€




p—n-niepexoa.
[TosrynmpoBOAHUKOBBIE
puOOpHI

DNEeKTPUUYECKUH TOK B
pacTBOpax M pacIuraBax

bu6mmoreka [{OK

62 | DJIEKTPOJIUTOB. 25.04.2024 https://m.edsoo.ru/ff0c82b
DNEeKTPOTUTHIECKAS a
JUCCOITHAITUSA. DIIEKTPOJIH3
DJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITeNIbHBIN U bubmorexa HOK

63 . 30.04.2024 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIIBHBIN pa3psi/l. .
Mouwust. [Tnazma N
DneKTpuYecKue Mpuoopsl U
YCTPOWCTBA U UX bubnuoreka [JOK

64 | mnpakTHYECKOE MPUMECHCHHE. 02.05.2024 https://m.edsoo.ru/ffOc86f
[IpaBuna TexXHUKHN c
0€301acCHOCTH

. bu6mmoreka [IOK

O6o0maromuii ypok

65 PO YP 07.05.2024 | https://m.edsoo.ru/ff0c88h
«DNEKTPOIMHAMUKA» .
KounTponsnas pabora o
TeMe «DIIeKTPOCTATHKA. bubnuoreka [JOK

66 | IloCTOSIHHBIN AJIEKTPUYECKUIA 14.05.2024 https://m.edsoo.ru/ffOc8a8
TOK. TOKH B pa3inuHbIX a
cpenax»

67 PesepBHbIi ypoK. 16.05.2024 bubnuorexa [IOK

KonTtposnpHas pabota no

https://m.edsoo.ru/ffOc8c5




TeMe "DnexkTpoauHaMuka"

6

PesepBHBIl ypOK.

bu6mmoreka [IOK

68 | OOoOmaromuii ypox 1o 1 21.05.2024 https://m.edsoo.ru/ff0c8f6
temam 10 kimacca c
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne KoanuecTBO 4acoB
DJIeKTPOHHbIE
[ara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bceero HU3yUYeHus: o0pa3oBaTtejibHbIE
/ paGoThI padoThI
pecypchl
1
ITocTOSsHHBIE MAarHUTELI U KX
B3anMMOJICHCTBHE.
MarnutHoe nosie. Bekrop bubmorexa HOK
o ' 1 05.09.2023 https://m.edsoo.ru/ff0c977
MarHUTHOUW WHTYKITHH. 2
JIMHUM MarHUTHOM -
WHITYKITUW
MarsauTHOE 1oJie
MPOBOJHUKA C TOKOM. OMEBIT bubmanoreka IJOK
pOBOZ ! 1 07.09.2023 nomotexa [
Opcrena. Bzaumoaelicteue https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
JlaGopaTtopHas pabota BuG 10K
nOJIHoTEKA
1 12.09.2023
(VISYHCHHE MArHATHOTO 1 1 https://m.edsoo.ru/ff0c98fe
TTOJIS1 KATYIIKH C TOKOM
JleiicTBME MarHUTHOTO MOJIS
Ha MMPOBOJIHHUK C TOKOM.
Cua Amrepa. bubmuoreka [JOK
JlaGopaTopHas pabota 1 1 14.09.2023 https://m.edsoo.ru/ff0c9ac

«HccnenoBanue nencTBUS
IOCTOSIHHOI'O MarHuTa Ha
PaMKy C TOKOM»

0




JleiicTBME MarHUTHOTO TOJIS
Ha JBIKYIYIOCS
3apsoKeHHYH0 yactuiy. Cuma
Jlopenia. PaboTa cuibl
Jlopenua

19.09.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df
4

DOneKTpoMarHuTHas
nHayknus. [lotok BekTopa
MarHuTHOM uHAyKuu. IC
MHIYKIWU. 3aKOH
3IEKTPOMArHUTHO M
nHaykuuu Papanes

21.09.2023

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
3IEKTPOMArHUTHOM
WUHIYKIIAN»

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal5s
0

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. J1C
CaMOUWHIYKIIMH. DHEPTHS
MAarHUTHOTO TIOJISI KaTyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE ToJjIe

28.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca60
0

TexHuyeckue yCTpoucTsa u
UX IPUMEHEHUE:
MMOCTOSTHHBIC MarHHUTEI,
AJEKTPOMArHUTHI,
3JIEKTPOABUTATEIb,
YCKOPHUTEIIN JIEMEHTAPHBIX

03.10.2023




YaCTHULl, THAYKIIMOHHAs
I1€4Yb

Oo6o06maromuit ypok
«MaruuTHOE€ 10JIe.

bu6mmoreka [{OK

10 05.10.2023 https://m.edsoo.ru/ff0cab8
DneKTpOMarHuTHas 5
WHTYKITHS Bl
KonTpossHas padbora no
TeMme «MarauTHoe 1oJie Bubmaorexa [IOK
11 ’ 10.10.2023 https://m.edsoo.ru/ffOcads
DJIEKTpOMarHuTHas g
VHTYKIHS» -
CB00OOIHBIE MEXAHUYECKHUE
KoJiebanus1. ['apMoHnUecKue Eub 10K
HOIMoTEKA
12 o Y% 12.10.2023
KOJICDAHITL. ¥ PABHCHHE . https://m.edsoo.ru/ff0caf06
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHepruu
JlaGopaTtopHnas pabota
«ccnenosanue
e
13 3aBHCHMOCTH II pflOI[& 17.10.2023
MaJIbIX KoJieOaHu# rpy3a Ha
HUTHU OT JJIMHBI HUTH U
Macchl Ipy3a»
KonebaTenbHbIW KOHTYP.
CBobOoHbIe
2JIEKTPOMArHUTHBIE Eubmorexa OK
14 P 19.10.2023 https://m.edsoo.ru/ffOcb82

K0JIeOaHUS B UI€ATLHOM
KoJiebaTeTbHOM KOHTYpE.
AHaorus Mexy

0




MCXAaHUYCCKUMHU U
3JIGKTpOMaFHI/ITHI)IMI/I
KOJIEOAHUSAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HJIeaILHOM K0JIe0aTeILHOM
KOHTYypE

24.10.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c
4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHusIX.
BriHyX1eHHBIE
MEXaHUYEeCKUe KoJeOaHusl.
Pe3onanc. BemyxaeHHbIE
3JIEKTPOMAarHUTHbBIE
KojeOaHus

26.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb8
6

17

[TepemMeHHBIN TOK.
CunycongabHbIN
MepEMEHHBIN TOK.
MOITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOC U
JICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HaIPSHKCHUS

07.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[TpousBocTBO, Iepeaaya u
notpebaeHue
AIEKTPUUECKON SHEPTUU

09.11.2023

19

YeTpoiceTBo U
MIPAaKTUYECKOE MPUMEHEHUE

14.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc32




3IEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUH
3JEKTpoIepenay

IS

20

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BO/JICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAHUS
JJIEKTPOIHEPTUH B
ITOBCETHEBHOH KU3HU

16.11.2023

21

MexaHndecKue BOJIHBI,
YCIIOBHS PACTIPOCTPAHCHHUSI.
[Tepuoa. CxopocThb
pacpoCTpaHEeHHUs U ITTUHA
BoJIHBL. [lonepeyunbie u
MIPOJI0JIbHBIE BOJIHBI

21.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccas
4

22

3ByKk. CKOpOCThH 3BYKa.
I'pomkocThb 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

23.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccO
c

23

9JI€KTpOMaFHI/ITHI)Ie BOJIHEBI,
UX CBOMCTBA U CKOPOCTb.
IIxana QJICKTPOMArduTHBIX
BOJIH

28.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI paAUOCBA3U U
TeleBuicHus. Pa3Butue
CPEICTB CBS3HU.
Pagnomoxanus

30.11.2023




)5 KonTponsHas padora 05.12.2023 bubnmoreka [JOK
«KoiiebaHus ¥ BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonHeEnHOE
pacrnpocTpaHeHuE CBETa B bubnuotexa [JOK

26 | oaHOpOAHOM cpene. 07.12.2023 https://m.edsoo.ru/ff0cd35
ToueuHbIif KCTOYHHK CBETA. 0
JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI
OTpaXCHHSI CBETA. bromorexa OK

27 . 12.12.2023 https://m.edsoo.ru/ff0cd4e
[TocTpoenne n3o0pakeHUN 0
B IUIOCKOM 3€pKaJie
[Ipenomiienue cpera.

[TonHOE BHYTpEHHEE bubnuoreka [IOK

28 | otpaxenue. [IpenenbHbIN 14.12.2023 https://m.edsoo.ru/ff0cd7f
YIOJI TIOJIHOTO BHYTPEHHETO 6
OTpaXeHUS
JlaGopaTopHas pabota bubnuoreka [JOK

29 | «M3mepeHue nokazarens 19.12.2023 https://m.edsoo.ru/ff0cd67
MIPEIOMIICHHUS CTEKIIa» a
JIun3zel. [loctpoenue
M300paxxeHHil B TMH3E. bubmorexa HOK

30 N 21.12.2023 https://m.edsoo.ru/ff0cdd1
dopmyna TOHKOH JIMH3HI. .

YBenuueHue JTMH3bI -
JIaGoparopHas paboTa
31 «HccnenoBanue CBOKUCTB 09.01.2024

M300paKeHUI B INH3AX)




Hucnepcus ceera.
Ci10>xHBIN cocTaB 0eIoro

32 | cBera. L[Ber. JlaboparopHast 11.01.2024
pabora «Habmonenue
JMCIIEPCUU CBETa»
WNuTtepdepennus crera. bubnuoreka [IOK

33 | Hudpaxuus ceTta. 16.01.2024 https://m.edsoo.ru/ffOced2
JnbpakunoHHas peméTka 2

34 [TorrepeyHOCTH CBETOBBIX 18.01.2024 bubnuoreka [JOK
BoJH. [lonsipusanus cBera https://m.edsoo.ru/ff0cf02e
OnTryeckue mpuodOpsI U

35 | ycTpo#cTBa M YCIOBHS HX 23.01.2024
0€301acHOTO TPUMEHEHUS
['panuIel MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH bubmorexa HOK

36 B 25.01.2024 https://m.edsoo.ru/ff0cf86
[Toctynatel cnenuanabHOU 5
TEOPUH OTHOCUTEIILHOCTH B
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. 30.01.2024 bubnuoreka [JOK
3aMeieHe BPEMEHU 1 https://m.edsoo.ru/ffOcfa42
COKpAII[EHUE JITTHHBI
DHeprus u UMIYibC

3g | PE/ATHBHCTCKOH ‘IaCTI/H_II:I. 01.02.2024 bubnuoreka [JOK
CBs13p Macchl C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPIHsl TOKOS

39 | KonrtponbsHas paboTa 06.02.2024 bubnmoreka [JOK




«Ontuka. OCHOBBI
CIELUAJIbHON TEOpUH
OTHOCUTEIILHOCTH»

https://m.edsoo.ru/ffOct610

®otonsl. ®opmyna I[lnanka.

bu6mmoreka [{OK

40 08.02.2024
DHeprusi ¥ UMIyasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHNE
bu6mmoreka [IOK
41 .0 A.T. 13.02.2024
poroddexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrPhekTa.
VpaBHeH(b;Ie BH?;iTeH“Ha JUTS bubmorexa HOK
42 15.02.2024 https://m.edsoo.ru/ff0d015
dbotorddexra. «KpacHas .
rparuiay Gororddexra -
JaBnenue ceeta. OnbITh 1. bubnuorexa [JOK
43 H. JleOeneBa. Xummueckoe 20.02.2024 https://m.edsoo.ru/ff0d04a
JIEWCTBUE CBETA 6
TexHuyeckue ycTpoicTBa u
MPAKTUYECKOE MPUMEHCHHUE:
44 | dorosrnement, poToaaTUHK, 22.02.2024
coJIHeuHas Oartapes,
CBETOIHOT
Pemenue 3agau no reme bubmuoreka [JOK
45 | «DOneMeHTbl KBAaHTOBOM 27.02.2024 https://m.edsoo.ru/ff0d030
OTITUKKY 2
Mogens atoma ToMcoHa. bu6mmoreka [JOK
46 | OmnsiTel Pe3epdopaa no 29.02.2024 https://m.edsoo.ru/ff0d09 1

pacCeIHUIO O-YaCTHLI.

a




[InanerapHas Mozaeb aroMa

bu6mmoreka [IOK
47 | 10 b 05.03.2024
OCTYHaTEL Hopa https://m.edsoo.ru/ff0dOafa
N3nydenne u norionieHue
(hOTOHOB TpH TIepexoie
b K
48 | aroma c OJTHOTO YPOBHs 07.03.2024 nommorexa O
. https://m.edsoo.ru/ff0dOafa
SHEPTrUH Ha Apyrou. Buasl
CIIEKTPOB
BonHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoumns. bu6moreka [IOK
49 | KopryckysisipHO-BOTHOBOW 12.03.2024 https://m.edsoo.ru/ff0d0ca
nyanu3M. CIIOHTaHHOE 1 8
BBIHYXJICHHOE U3JTy4eHHE
OTkpbITHE
pagroakTUBHOCTU. OMBITHI bu6moreka [IOK
50 | Pesepdopna no 14.03.2024 https://m.edsoo.ru/ff0d0fd
OTIPEJIeNICHUIO COCTaBa 2
PaOaKTUBHOTO U3ITY4YCHHUS
CaowcTtBa anbda-, 6era-,
- enus. B e
51 | TaMMa-H3IydeHus. BuusHn 19.03.2024
PaMOaKTUBHOCTH HA
KUBBIE OPTaHU3MBI
OTkpbITHE TPOTOHA U
HeuTpoHa. M30Tonsl. bubnuorexa [IOK
52 | Anbda-pacnan. 21.03.2024 https://m.edsoo.ru/ff0d116

ONEKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacra.

2




l'amma-uzinyuenue

53

OHeprus B34 HYKJIOHOB B
sanpe. SInepHsle peakuuu.

S nepHbId peakTop.
[Tpo6nembl, TEPCTIIEKTUBEI,
9KOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

02.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d135

6

54

DneMeHTapHbIE YaCTUIIHI.
OTKphITHE TTO3UTPOHA.
MeToasl HAOMIOAEHUST U
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnsrit cton
«DyH1amMeHTabHbIE
B3auMoOaeuCcTBUI. EquHCTBO
(hbM3UYECKOU KapTHHBI
MHUpa»

04.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3B€31H0r0 Heba.
Co3sBes3nus, sipKue 3BE37bl,
IUTAHETHI, X BUAUMOC
nBmkeHue. CoJlHeUHas
cHcTeMa

09.04.2024

56

Coinne. CoHeuHast
aKTUBHOCTb. VICTOUHUK
sHepruu CoJiHLA U 3BE3]

11.04.2024

57

3BE3/IbI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI

16.04.2024




TJIaBHOW
IOCJICAOBATEILHOCTH.
Bnyrpennee ctpoenue
3B€31. CoBpeMEHHbIE
MIPEJICTaBJICHHUS O
MIPOUCXOXKICHUN U
spomrorun CoIHIIa U 3BE3]T

58

Mneunsin [1yre — Hama
I'amaktuka. [Tomoxxenne u
nemkenne CoiHIa B
I'amaktuke. ["'anakTuku.
UYepHble OpIphl B AApaAx
raJlakTUK

18.04.2024

59

Bcenennas. Pas0Oeranue
rajaktuk. Teopus
Bosbiioro B3pbiBa.
PenukToBOC M3MyUYCHHE.
MeraranakTuka

23.04.2024

60

Hepemennsie npo0iembl
aCTPOHOMHUU

25.04.2024

61

KonTtposnbsHas pabora
«NeMeHThl aCTPOHOMHUH U
acTpoPU3UKN»

30.04.2024

62

O6o06maromuit ypok. Posb
(U3HUKHU ¥ aCTPOHOMUH B
AKOHOMMYECKOH,
TEXHOJOTUYECKOH,

02.05.2024




COLIMAJILHOM U 3THYECKOU
cdepax aesaTenbHOCTH
YeJI0BEKa

63

O6o06maromuit ypok. Posb
1 MecTO (PU3HUKH U
aCTPOHOMHH B
COBPEMEHHOMN HAyYHOU
KapTUHE MUpa

07.05.2024

64

O6o06maromuit ypok. Ponb
¢buznueckoil Teopuu B
(dhopMHUpOBaHUH
MpPEJICTaBICHUN O
(hM3UYEeCKOl KapTUHE MUpa

14.05.2024

65

O6o06matomuii ypok. Mecto
(bM3UYECKO KapTUHBI MHUpa
B 001IEM psTy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUN O

pUpoJie

16.05.2024

66

Pe3epBHbIil ypoK.
MarsuTHoOe 1noJe.
DJIeKTpOMarHuTHas

HWHIAYKIHA

21.05.2024

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CHIEIMATIBHOM
TEOPUU OTHOCUTEIBHOCTH

23.05.2024




Pesepunslii ypok. KBanrosas
68 | Qusuka. DeMeHTHI
aCTPOHOMHUHU U aCTPOPHU3UKU

24.05.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsemenue»

Msikuwes I'.4., byxosues b.b., Uypyrun B.M. ®usuka. 11 knacc: yueOHUK
1U1s1 0011100 pa30BaTENIbHBIX OpraHu3aluii (0a30BbIid ypoBeHb); moj ped. H.A.

[TapdpenTtreBoit. — M.: [Ipocsemenue, 2018.

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

[TpumepHbIe TporpaMmsl 1Mo yueOHbIM npeameram. @usuka 10 — 11 kaccsl. —
M.: «IIpocBenieHue».

[unos B.®. IToypounoe mnanupoBanue no ¢usuke. 10-11 kmaccol. [Tocodue
JUIs yuuTenen obmeo0paszoBat. opranuzamuii. - M.: [Ipocsemienue.

Mapon E.A. ®uzuka. 10 k1. OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBbIEC

3aganus.- CI16.: OO0 «Bukropus mitocy,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Yuurenbckuit nopran www.uchportal.ru
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