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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢u3mke 6a30BOr0 ypOBHS Ha YPOBHE CpeIHEro O0Iero oopa3oBaHus pazpaboTaHa Ha
OCHOBE MOJIOKEHUH M TpeOOBaHMN K pe3ylbTaTaM OCBOEHMS OCHOBHOH 00pa3oBaTeiIbHOH NpOrpamMMmbl,
npencrasiaeHHbix B PI'OC COO, a taxke ¢ yuérom (QenepanbHoil pabouell mporpaMMbl BOCIUTAHUS U
KOHIIETIINH TpernogaBaHus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
®denepalyu, peaanu3yonX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

ConeprkaHue mporpamMmsl 1o (PU3KMKe HApaBIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa oOyyaromuxcs 10-11 kmaccoB npu o0yyeHun ux ¢usnke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO Tmonxoxa. llporpamma mo ¢usuke cootBerctByeT TpeboBanmsim PI'OC COO k
IUTAHUPYEMbIM JIMYHOCTHBIM, NPEIMETHBIM U METallpeIMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKxKe
YUUTBIBA€T HEOOXOAMMOCTh peaTH3alMd MEXIPEAMETHBIX CBsi3e (U3MKM C €CTECTBEHHO-HAyYHBIMU
yueOHbIMU IIpeaMeTaMu. B Hell ompenensiorcs OCHOBHbIE LETM M3Y4YeHUs (U3UKU Ha YPOBHE CPEIHEro
o01iero o0pazoBaHusl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METapeMETHbIC,
npeaMeTHBIC (Ha 6a30BOM YpOBHE).

ITporpamma 1o (pu3KKe BKIIOYAET:

7/ NJaHMpYeMBbIe pe3yJbTaThl OCBOEHHMs Kypca (u3uku Ha 0a30BOM YypOBHE, B TOM YHUCIE

MpeMETHBIEC PE3YIbTAThI IO TO1aM O0YUYCHHUS;

71 copaepkaHue yueOHOTo npenMeTa «Dusnuka» 1mo rogam o0y4eHusl.

du3nka Kak Hayka 0 HauOoJee OOIIMX 3aKOHAX MPUPOJBI, BEICTYNAs B Ka4eCTBE y4eOHOro Mmpeamera
B ILIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEeMY 3HaHMH 00 okpyxarouieM mupe. IIkonbHBIH Kypc
¢u3uKn — cucTeMoo0Opa3youil I eCTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB, MIOCKOIBKY (prsnyeckue
3aKOHBI JIS)KAaT B OCHOBE TPOIIECCOB U SIBJICHUHN, N3yYaeMbIX XUMUEH, Onosoruet, Gpusnueckoit reorpadueit
u actpoHoMueil. Mcrnonb3oBaHue U akTMBHOE NMPUMEHEHHE (PU3MYECKMX 3HAHMU OIpenesseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOIy4YEHUs
HOBBIX MaTEepHaJiOB C 33JaHHBIMU CBOWCTBAMM U JApYyrux. M3ydeHue (U3MKH BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa 00y4aroImuxcs, B OPMUPOBAHNE YMEHHIA TPUMEHSTh
Hay4HbII METO]I IO3HAHUS [IPH BBIIIOJHEHUU UMHU YYEOHBIX MCCIIEJOBAHUM.

B ocHoBy kypca ¢u3uku st ypoBHS cpeAHero o0mero oOpa3oBaHus MOJ0XKEH psii UAEH, KOTOpbIe
MO>KHO pacCMaTpUBaTh KAK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC ABJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3iesioB GU3MKH, BKIIIOUAET KaK BOMPOCH KJIIACCUYECKON, TAK M COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (QU3UKH OOBEIMHEH BOKPYT
¢dusnueckux Teopuil. Benymum B kypce siBisiercss GOpMUpPOBaHHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX
MaTEepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuszaiys npeanoaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO TOTEHIMANa
(Gu3n4ecKkoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKUM C pa3BUTHEM OOLIECTBa, a Takke C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U SKOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaomoti nanpasnennocmu. Kypc GU3MKU mpeanoiaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peannsyercs MOCPEACTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUs, MOCBALIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C PAa3BUTHUEM TEXHHUKHM U TEXHOJOTHH, a
TaKxke 00CyKIeHUs TPOOJIeM PallMOHATIBLHOTO MPUPOIOTIONB30BAHUS M HKOJIOTHIECKOH 0€301MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKU Ha ypOBHE CpelHero olmiero oOpa3zoBaHUS SBIISIOTCS
¢duznueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpe HOCTPOCHUS (PU3NUECKON TEOpUHU, POIIH
(yHIaMEHTAIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX MPEJICTABICHHUSIX O TMpPHPOJE, TI'paHHIAX
MIPUMEHUMOCTH TEOPUM, AJIs1 ONIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).



CuCTeMHO-JeATEIBbHOCTHBIM MOAX0J B Kypce (U3MKM peanu3yercs Mpexae BCero 3a CYér
OpraHu3aIM SKCIEPUMEHTAIBHON JAeATeIbHOCTH oOydatonuxcs. s 6a30Boro ypoBHs Kypca (pU3MKH —
3TO HCIIOJIb30BAHUE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M J1aOOpAaTOPHBIX PadoT,
KOTOpbIE B Iporpamme mno ¢usnke oObeAMHEHbI B OOLIMN CIMHCOK YYEHMYECKHX MPAaKTHUYECKUX padoT.
Bbinenenne B yka3aHHOM IepeyHe JIabOpaTOpHBIX paboT, MPOBOIUMBIX JUIsI KOHTPOJII W OLEHKH,
OCYILECTBIISICTCSI YYaCTHUKAMH 00pa30oBaTEIbHOIO Mpolecca MCXOMs U3 OCOOCHHOCTEH IUIAHMPOBAHUS U
ocHamieHusi kabOmHera ¢usuku. I[Ipm 3TOM oOecneumBaeTcs OBJaJeHHE OOYYAOIIUMUCS YMEHUSIMH
MPOBOJIUTh KOCBEHHBIE HM3MEPEHUs, WCCIICAOBAHUS 3aBUCHMOCTEH (M3WYECKHX BEIUYMH U TIOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bosbiioe BHUMaHME YJENSETCSl PEIICHUI0 PAcCYETHBIX M KaueCTBEHHBIX 3afad. llpum sTom Juis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJa4d C SBHO 33JJaHHOM (PM3NYECKON MOJEIBIO, TTO3BOJISIOIINE
NPUMEHATh W3yYEHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK W HHTETpUpys
3HAHUS U3 Pa3HbIX pa3zfenoB. i1 KaueCTBEHHBIX 3aJay IPUOPUTETOM SIBJIAIOTCS 3aJaHHUs Ha OOBSICHEHUE
NpoTeKaHus (GU3NYECKUX SBJICHUNA M MPOLECCOB B OKPYXKAIOLICH KHU3HH, TpeOyromue BbIOopa (pu3ndeckoi
MOJIEININ JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIEUEHUIO
y4eOHOro mporiecca 0a30BbI YPOBEHb Kypca (PM3HKH HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUs TOJDKEH
U3y4aThCsl B YCJIOBUSAX NPEAMETHOro KabMHeTa ()M3MKM WIM B YCIOBHMAX HMHTETPUPOBAHHOIO KaOHWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKIA. B kabuHeTe (GU3UKHU JOKHO OBITH HEOOXO0IUMOE JTab0paTOPHOE
000pyIOBaHUE /ISl BHIITOJIHEHHS YKa3aHHBIX B ITPOrpamMMe 1Mo (GU3NKe YIEHUYECKUX MPAKTHUECKUX paboT u
J€MOHCTPALlMOHHOE 000Py10BaHMUE.

JleMOoHCTpallMoOHHOe 000py0oBaHuEe (HOpMUpPYETCS B COOTBETCTBUU C NPUHLIMIIOM MHHHUMAJbHOM
JOCTAaTOYHOCTH M OOECIeYMBAET IOCTAHOBKY MEPEUYHMCICHHBIX B IporpaMme MO (HU3UKE KIIOUYEBBIX
JIEeMOHCTPAIN JUIS UCCIIEOBAHUS U3yUaeMbIX SIBICHUH M MPOLIECCOB, SMIMUPUIECKUX M (PYHIAMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHECHHH.

JlaGopaTopHoe oOOpyJOBaHUE M YYEHHUYECKUX MpaKTHUECKuX paboT ¢opmupyercs B BHJE
TEMaTUYECKHX KOMIUICKTOB W OOECIeyMBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX OOYYaroIIUXCH.
TemaTnueckne KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYIOBAaHUS TOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
HCIOJIb30BAaHUHU AHAJIOTOBBIX M IU(PPOBBIX NPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BHJIC TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4€HUS! (PU3UKHU B 00111EM 00pa30BaHUU SIBIISIOTCS:

*)  ¢opMupoBaHHE HWHTEpeca W CTPEMJICHHS OOYYAIOIIMXCS K HAyYHOMY HW3YYEHHUIO IPHPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

"] pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJe MO3HAHUSA M (POPMHUPOBAHHME HCCIIENI0BATEIBCKOIO
OTHOIIEHUS K OKPY>KaIOLIUM SIBJICHUSM;

) ¢opMupoBaHHE HAYYHOT'O MHPOBO33pPEHHS KaK pe3yibTaTa W3y4eHUS OCHOB CTPOEHUS] MaTepuH U
(GbyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKHU;

1 ¢opmupoBaHUE YMEHUN OOBACHATH SBJICHHS C MCIIOJIb30BaHHEM (U3NYECKUX 3HAHUN M Hay4YHBIX
JI0Ka3aTeNbCTB;

7 ¢opMupoBaHUE TPEICTABICHUNA O pOIM (U3UKUA JUISL PAa3BUTUS JIPYTMX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHH.

JlocTrKeHue 3THX Liesiel o0ecreunBaeTcsl pelieHueM CIIEAYIOUINX 3aad B IIPoLiecce 3yueHus Kypca

¢bu3uKK Ha ypOBHE CpeHero o0uiero o0pa3oBaHus:

*)  TpHOOpeTeHHEe CUCTEMBbI 3HAHUN 00 OOIMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SJICKTPOIMHAMHKY, KBAHTOBYIO (DPM3UKY M HJIIEMEHTHI
acTpou3uKuy;

*)  ¢opMmHpoBaHHE YMEHHUIl NPUMEHSTh TEOPETHUECKUE 3HAHUS I OOBSCHEHHS (PU3MUECKUX
SBJICHUI B IPUPOJAE U JUIS IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;



"] OCBOEHHE CIIOCOOOB PELIEHUs PA3IMYHBIX 33734 C SBHO 3a/laHHON (U3MYECKOIl Mojesblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/laHhe (U3NYECKOH MOJEIH, aJleKBaTHOW YCIOBHUSM
3aJauu;

") ToHWMaHWE (UBWYECKHMX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS HAa OKPY’KAIOIIYIO Cpeay;

7/ OBJaJeHHE METOJaMHM CaMOCTOATENbHOTO IUIAHUPOBAHUS M  TPOBEIEHHS  (PU3HUECKUX
SKCHEPUMEHTOB, aHajh3a M WHTEpIpeTauud HWHPOPMALUU, ONpeIeNeHHs] JTOCTOBEPHOCTH
MOJTyYSHHOTO Pe3yJIbTaTa;

7] cOo3JaHME YCIOBUH I DPAa3BUTUA YMEHUH HPOEKTHO-MCCIENOBATENbCKOM, TBOPUYECKOH
NeSITebHOCTH.

Ha uzydenue ¢u3uku (6a30BbIil ypOBEHB) HA YPOBHE CPEAHEro o0miero oopasoBanust orBoautcs 136

yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 wacoB (2 4aca B HEZIETIO).

IIpearaemslii B iporpaMMe 1o Gpu3Mke nepeyeHb Ja00paTOPHBIX M MPAKTUYECKUX PaOOT SBISAETCS

PEKOMEHJIOBAaHHBIM, YYUTENb JAejaeT BbIOOp MpoBeleHHs Ja0OpaTOPHBIX PAOOT M ONBITOB C YYETOM
WH/IMBUYaTbHBIX 0COOEHHOCTEH 00yUYarOMIMUXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®dusuka U MeTOIbI HAYYHOI'0 MIO3HAHUS
®dusnka — Hayka o npupoze. Hayunbsie MeTOIbI MO3HAHUSA OKPYIKaroIero mupa. Pois skcriepuMenTa n
TEOPHH B IIPOIECCe O3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (uznyeckux siBlIeHu U nporeccoB. Hayunble runores3bl. Pusnueckue 3aKOHBI U
Teopur. [ paHUIIBI TPUMEHUMOCTH (pU3MUYECKUX 3aKOHOB. [ [pUHIIMIT COOTBETCTBUSI.

Porms 1 MecTo ¢u3nku B (OPMHPOBAHWU COBPEMEHHOW HAYYHOH KApTHHBI MHpPA, B MPAKTHYECKOM
NEITEILHOCTH JTIOIEN.

Llemoncmpayuu

AHanoroBsie 1 HU(POBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUHUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nBHkKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBMkeHusa. Cucrema orcuéra.
Tpaexropus.

Ilepemenienue, cKopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOpPEHHE MaTepHalbHOMN
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopauHaT. CliojkeHre epeMEelIeHUH U CI0KEeHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsAMOJMHENWHOE ABWXKeHHe. ['paduku 3aBUCHUMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MaTEPUAIbHON TOUKHA OT BPEMEHH.

CBobOogHOE TIazieHre. Y CKOpeHrne CBOOOHOTO Ta/ICHUS.

KpuBonuneiinoe nBuxeHue. [[BrkKeHWe MaTepHalbHOM TOYKHA IO OKPYKHOCTH C IMOCTOSHHOW MO
MOJYJIIO CKOpPOCTbIO. YTIJIOBask CKOPOCTb, JHMHEHHass cKopocTh. Ilepmon u wacrora oOpauieHus.
[leHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

TexHuueckue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUOMETD, IBUKEHHUE CHAPSAIOB, LICTIHbIE U
pEMEHHBIC NIepeaavHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MIUTFOCTPALUs KUHEMAaTHYECKUX XapAaKTEPUCTUK IBUKEHUS.

[TpeoOpa3oBanue NBUKEHUHN C UCTIOIH30BAHNEM MPOCTHIX MEXAHU3MOB.

[TageHne Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenune nBuxkeHus Tena, OpOIEHHOr0 MO YIII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOIHOTO MaJeHuUs.

HamnpaBiieHne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4eHre HepaBHOMEPHOTO JBUKCHHUS C LEIbIO ONPEAEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSAMH, MIPONUJCHHBIMU TEJIOM 3a IIOCJIENOBATEIbHBIE PAaBHbBIE
IIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUH C HA4aJIbHOI CKOPOCTBIO, PAaBHOU HYIIIO.

N3yueHne nBHKEHUs ApUKaA B BI3KOW KUJIKOCTH.

W3yuenune qBU>XeHUs TeIa, OPOLICHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIpunuun otHOocutensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHepLManpHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunmun cynepnosunuu cuit. Bropoit 3akon HetoToHa a1 MaTepuanbHON TOUKH.
Tpetuit 3akoH HproTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsoxectu. [lepast kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunsl Tpenus (mokosi, ckonbxeHus, kadenusi). Cuna tpenusa. Cyxoe tperue. Cuna TpeHUs
CKOJIbXKEHUSI U cuia TpeHus mokos. Koadgdumuent tpenus. Cuna COMpOTUBICHUS MPH ABMKCHUU Tella B
KHUJIKOCTHU WU Tase.

[ToctynaTenbHOe U BpamaTeabHOE ABUKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOoOMEHT Cuiibl OTHOCUTENBHO OCH BpaieHus. [1nedo cumbl. Y caoBus paBHOBeCUs TBEPAOTO Tea.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHUE: MOAIIUIHUKY, JIBH)KEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuu.

CpaBHeHHE Macc B3aMMOJEHCTBYOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHiL.

3aBHCHUMOCTb CHJIBI YIIPYTOCTH OT Je(OopMaLnu.

HesecomocTs. Bec Tena rpu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYeHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus: TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3ydenue qBmxeHus: Opycka 1o HAKIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmariiu.

WccnenoBanue ycinoBuidi paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonbl COXpanHeHusn 6 MexanuKe

Nmmynbe MaTepraibHOM TOUKH (Tesa), CUCTEMbl MaTEPUATIBHBIX TOUeK. VIMITybCc CUIIBI M U3MEHEHUE
HMITyJIbCa TeJla. 3aKOH COXPaHEHUsI UMITyJIbCa. PeakTHBHOE IBUIKEHHE.

Pabora cuibl. MOIIHOCTD CHJIBI.

Kunernueckas sneprusi MaTepuanbHOi Touku. Teopema 00 U3MEHEHUH KHHETUYECKON SHEPTUH.

[MorennmansHast oSHeprusi. lloTeHnmanbHAas SHEprus ynpyro JaedOPMHPOBAHHOW TPY>KUHBI.
[ToTenuuanbHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuuanbHble M HEMOTEHLIUATIbHBIE CHIIbI. CBsi3b pabOThl HEMOTEHIUATIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUN CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM HEPIUu.

VYupyrue v Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue ycTpoicTBa U NMPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMNEpP, MPY>KUHHBIA MHUCTOJIET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTtnBHOE ABIKEHIE.

[lepexon moTeHLIMATBHON YHEPTHUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenne abCoOIOTHO HEYNPYTOTo yaapa ¢ IOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CHJIBI C M3MEHEHHUEM MEXaHWYECKOW SHEpruu Tejla Ha IpuMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pasnen 3. Monekynsipaasi pu3nka 1 TepMOIHHAMHKA
Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE  ITOJIOKEHHUS MOJ'ICKy.]'IprHO-KHHGTH‘-IGCKOfI TCOpUHU MW HUX OIIBITHOC 000CHOBaHHE.
bpoynoBckoe aBmxenue. Juddysus. Xapaktep IBKCHHUS] M B3aMMOJICHCTBHSI YaCTHIl BelecTBa. Mojienun
CTPOCHHSI Ta30B, KUIKOCTEH M TBEPHABIX T U OOBACHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJEJCH.
Macca u pazmepsl Moaekyi. KonnuectBo Bemectsa. [loctosnnas ABorapo.



TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KUHETUYECKON TEOpUHU HACAIBHOIrO
raza. AOCONIOTHAsI TeMIlepaTypa Kak Mepa CpeHeld KMHETHYECKOW YHEPTUU TEIJIOBOTO JBWKEHHS YacTHUI]
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanerona. M3omporecchl B HOEalbHOM Tra3e C IOCTOSHHBIM KOJHYECTBOM BemecTBa. [ 'paduyeckoe
NpeJCTaBICHUE U30TPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuueckue yCcTpoicTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKYJl OpPraHUYECKUX
COCIMHECHU.

OmnpITel 10 UM Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Monens, WUIIOCTpUpYIOLIas NPUPOLy JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACAJIBHOTO ra3a, M30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MepeHuH oO0BbEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/y MTapaMeTpaMy COCTOSTHUS pa3peKEeHHOIo rasa.

Tema 2. Ocno6vt mepmoounamuku

Tepmonunamuyeckasi cucremMa. BHYTpeHHSsI SHEprusi TEPMOJMHAMHUECKONH CHUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KomndyecTBo TemnoTel U pabota. BHYTpeHHsIS SHEPrUs 0JJHOATOMHOTO MI€aTbHOrOo Tra3a. Bus
TEIUIONEepelayl: TEIUIONPOBOJAHOCTb, KOHBEKLMS, MW3JIy4eHHE. YJelbHasg TEMIOEMKOCTh BEIECTBA.
KonuyecTBo TemI0THI py TEIIONEpeaaye.

[Tonstue 06 anuabatHom mporecce. [lepBolil 3akoH TepMoanHaMukh. [I[pumMeHeHe MepBOro 3akoHa
TEPMOJIUHAMUKH K u3onporeccam. [ paduyeckas naTeprperanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

Temnnossie MamwHbL. [IpuHIMNBL 1eHCTBHS TEMIOBBIX MamvH. [Ipeobpa3oBaHust SHEPTUH B TETIOBBIX
MamuHax. Kosdduuuent nonesnoro aerictBus TeruioBoil MamuuHbl. [ukn KapHo u ero xoadduinueHt
MOJIE3HOTO ACUCTBUS. DKOJOTHUYECKUE MTPOOIEMBbI TETJIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHWE: [BUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH SHEPTUM Teia MPH COBEPUICHUH PabOTHI: BBUIET MPOOKHU U3 OYTBHUIKU TOJ
JEeWCTBUEM CKATOTO BO3yXa, HAarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUACOACMOHCTPAIINSA).

N3meHneHne BHyTpeHHEN 3HEpTruu (TemMrepaTyphl) Tella IpU TeIuionepeiaye.

OmnpIT 0 agabaTHOMY PACIIUPEHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoi TypOHHBI, IBUTATElNsl BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuuecxuu sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHOM TeITOEMKOCTH.

Tema 3. Acpezcamnwie cocmosanusn eeujecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u kKoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHasE M OTHOCHTEIbHAsS
BJI&KHOCTB BO3AyXxa. HacrelmenHslil map. Y ienbHas TEIoTa napooopa3oBaHusi. 3aBUCUMOCTb TeMIIEpaTypbl
KHUIICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckne n amopdHbie Tena. AHU30TPONHUS CBOMCTB KpUCTALIOB. JKuakue
kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBneHune u kpucTaimuzanus. YeiabHas TEIUIoTa IUIABJICHMS.
Cybnumarus.

YpaBHeHuUE TEIIOBOTO OasaHca.



TexHuyeckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TCHUXPOMETP, KaJTOPHUMETP,
TEXHOJIOTUH MOTYYCHHsI COBPEMEHHBIX MaTEPHAJIOB, B TOM UKCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kumnenve npu moHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MEpEHUS BIAKHOCTH.

HaGroienne HarpeBaHus ¥ IJIABJICHUS KPUCTAUTHIECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTAJUIOB.

Yuenuueckuil sxcnepumenm, rabopamopmvie pabomol

H3mepenue OTHOCUTEIHHON BIAKHOCTH BO3yXa.

Pa3pnen 4. DiiekTpoanHAMUKA

Tema 1. Inekmpocmamuka

DJeKTpu3alusl Tell. OJJNEKTpUuYecKuid 3apsa. JIBa Buaa siekTpudeckux 3apsgaoB. [IpoBogHUKH,
JTURJIEKTPUKU U TIOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaoB. 3akod Kynona. ToueuHbli 37eKTpUUYECKUi 3apsi. DIEKTPUUYECKOE TOJI€.
HanpsokéHHOCTE  3ekTpudeckoro mons. IIpuHOum cynepno3suuuy  3JeKTpUdYecKuX mnojied. JIuHum
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJS.

PaGora cun snekrpocratuueckoro mons. I[lorenmuman. PasHocte morennumanos. IIpoBonHuku u
JURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJje. JusnekTpuyeckas NpOHUIAeMOCTb.

OnexTpoéMkocTh. Konaencarop. DneKTpoEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus 3apsuKeHHOTOo
KOH/JIEHCATOopA.

TexHuueckue  yCTpoWCTBa W MPAKTUYECKOE  MPUMEHEHHUE:  DJIEKTPOCKOI,  3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE JJICKTPONpHOOpPOB, KOHACHCATOp, KOMHPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoicTBO M MPUHITUIT JEUCTBUA SJIEKTPOMETpA.

B3anMopeiicTBre Ha’IEeKTPU30BAHHBIX TEJL.

DIEKTPUUYECKOE M0JIE 3apsSyKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allnTa.

JIMBIIEKTPUKHU B 3IEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IIOLAAM IUIACTHUH, PACCTOSHUS MEXIY
HUMH U JUAJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTPUUECKOro Toka. Mctounuku Toka. Cuina Toka.
[TocTOosAHHBIN TOK.

Hanpspokenne. 3akon Oma 117151 ygacTka LIETH.

DNeKTpUUYeCcKOe COINpPOTUBIEHHE. YJEIbHOE COIpOTUBJIEHHE BemlecTBa. llocienoBartenbHoe,
MapajieJIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB.

PaGora anektpudeckoro Toka. 3akoH J[xoymns—JleHa. MomHOCTh 37€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIAs CUJla U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHMKA TOKA. 3akoH Oma i MOJHOU
(3aMKHYTOM) A5ekTprueckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas MNPOBOAUMOCTh TBEPIABIX METANIOB. 3aBHUCHUMOCTb CONPOTUBIEHUS METAUIOB OT
Temmneparypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBoanuku. CoOCTBeHHAss M MpPUMECHAas MPOBOJUMOCTb MOJIYNPOBOJHUKOB. CBOMCTBAa p—n-
nepexoja. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B pacTBOpax M paciulaBaxX dSJEKTPOJIUTOB. DIIEKTPOIUTHYECKAS TUCCOIUAIIUS.
DNeKTpoIH3.

DJIEeKTpUYECKUI TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [Ina3ma.

TexHuueckue yCTpOHWCTBA M MPaKTUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJIBTMETP, PEOCTar,
HMCTOYHHKM TOKAa, JJIEKTPOHArpeBaTeNbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTUBJICHUS, BAKyyMHBIM MAHOM, TEPMHUCTOPBI U (OTOPE3UCTOPHI, TOTYIMPOBOIHUKOBBIN O,
rajbBaHHUKa.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTh COTPOTUBIICHUS NUIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAJAHM IOMEPEYHOTO
CEUYCHHS M MaTepHaa.

CMmenianHOe COeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYIIEH cuiibl. KopoTkoe 3amMbIkaHWE TajJbBAHMYECKOTO 3JIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMITEPaTyPHI.

[IpoBOAUMOCTB 31EKTPOJIUTOB.

HckpoBoli pa3psa 1 IPOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHne cMEIaHHOTO COeTUHEHUS Pe3UCTOPOB.

N3mepenue 3meKTpoABMKYILEH CUITbl UICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HabGmronenue snexrpomnusa.

MesknpeamMeTHble CBSI3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHsa B 10 kiacce ocymiecTBIsETCs ¢ YIETOM COAEPKATEIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nonsamusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO ITO3HAHUS: SIBJICHUE,
Hay4yHbId (akT, rTHmoTe3a, (QunyUeckas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT,
MOJICIIMPOBAHUE, MOJICIb, U3MEPCHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHHWH, nuHeWHas ¢yHKuus, napabona, rumnepOoina, HX
rpaguKkd ¥ CBOWMCTBA, TPUTOHOMETPHUUECKUE (PYHKIMU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI U UX MPOESKIIMHA HA OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonoeus: Mexanndyeckoe ABWKEHUE B XKUBOW Tpupojae, Auddy3us, 0CMOC, TEIIOOOMEH >XHUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DIEKTPUIECKHE SIBICHUS B )KHUBOU MIPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TeJ, JXUIKOCTEH M Ta3oB, JJIEKTPUUYECKHE CBOMCTBA METAJLJIOB,
AIEKTPOJUTHYECKAS TUCCOIMAIINS, TaThbBaHUKA.

T'eocpaghus: BNaXXHOCTH BO3AyXa, BETPHI, 6apoMeTp, TEPMOMETP.

Texnonoeus: mpeodOpazoBaHue TBHUKCHHUA C UCTIOJIH30BAHUEM MEXAHHM3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIUITHAKHN, WCIOJIb30BAaHUE 3aKOHA COXPAHCHHS HMMITYJIbca B TEXHUKE (pakeTra, BOJOMET W JIpyTrue),
JIBUTATENIh BHYTPEHHETO CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJIOIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHI
MOJIyYEHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE€ HAHOMAaTE€pUalOB, W HAHOTEXHOJIOTHUH,
AJIEKTPOCTaTUYECKAasT  3allluTa, 3a3€MJICHHE  AJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIH  TMPHUHTED,
AJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, DJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaJbBAHHUKA.

11 KIIACC

Paznen 4. DuekTpoanHnamMuka



Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

IlocTosiHHBIE MarHuThl. B3auMozeiicTBHe IOCTOSHHBIX MarHuToB. MarnutHoe mnone. Bekrtop
MarHuTHOM WHAyKIUM. [IpMHOMN Cynepno3uuuy MarHUTHBIX IMOJEH. JIMHMM MAarHUTHOM WHAYKIUH.
KapTtuna nuHuil MarHuTHOW MHAYKIMHU IOJIS MOCTOSIHHBIX MarHuTOB.

MarautHoe 1ojie NMpoBOJHMKA ¢ TOKOM. KapTuHa nMHMM MHAYKIMHM MAarHUTHOTO TOJS JUIMHHOTO
IIPSIMOTO TPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHMKA, KATyIIKHM ¢ TOKoM. OnelT Opcrena.
B3anMopencTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHna, €€ MoAyinbp W HampasiieHUE. JIBM)KEHHE 3apsDKEHHOM 4YacTULBl B OJHOPOJHOM
MarHuTHoM nose. PaGora cuinel Jlopenna.

SIBneHue aneKTpoMarHuTHOM MHAYKIUH. [I0TOK BEKTOpa MarHUTHOM MHIAYKIUH. DJIEKTPOJIBUKYILAsS
CWJIa MUHAYKIHUU. 3aKOH AJIEKTpOMarHuTHOM nHAaykiuu dapanes.

BuxpeBoe aneKkTpudeckoe moisie. JIEKTPOABIKYIIAs CHIAa MHIAYKLIUU B IPOBOJHHUKE, JBUKYILIEMCS
IIOCTYIIAaTEJIBHO B OJJHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHuna.

NuaykTuBHOCTD. SIBIEHNE CaMOMHAYKINU. DIEKTPOABIKYIIAS CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHndyeckue ycTpoHCTBAa M NMPAKTUYECKOE NMPUMEHEHME: MOCTOSHHBIE MarHUTHI, 3JEKTPOMAarHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKI[MOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJI0HEHHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIuHUM UHYKIUU MarHuTHOTO TIOJIS.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue MEeKTPOMarHuTHOM MHIYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTBD JIEKTPOJIBUKYILEH CHIIBI MHIYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TIOTOKA.

SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOTO TOJISt KaTYIIKU C TOKOM.

HccnenoBanue NeHCTBUSA IOCTOSTHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 2IEKTPOMarHUTHOM NHIYKIMH.

Pasnea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumMHble KOJ1e0AHUA

KonebatenpHas cucrema. CBoOOAHBIE MEXaHMYECKHE KoyieOaHUsA. | apMoHMYEecKHe KoeOaHuUs.
Ilepuon, vactora, ammiautyna u ¢asza kosnebaHuid. IlpykuHHBI MasTHUK. MareMaTHUeCKUil MasTHUK.
VYpaBHeHHE rapMOHUYECKUX KojeOanuii. [IpeBpalienre sHepruu npu rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii KOHTYp. CBOOO/IHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUs B UACATLHOM KOJIEOATEIIbHOM
KOHTYpe. AHAJIOTHsI MEXAYy MEXaHWMYECKUMH M JIEKTPOMarHuTHbIMHU KojeOaHusimu. Popmyna TomcoHa.
3aKOH COXpaHEeHHUs PHEPTUHU B UJCAIbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouux KojeOaHHUsIX. BbIHyXIeHHbIE MexaHudyeckue kojeOaHus. PezonaHc.
BbIHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennbiii  TOk. CHHYCOMIANbHBIA TEPEMEHHBIM TOK. MOIIMHOCT MEPEMEHHOIO  TOKA.
AMIITUTYJHOE U AEUCTBYIOLIEE 3HAUEHNE CUIIBI TOKA U HAIPSYKEHUS.



Tpanchopmarop. [IpousBoacTBo, nepenaya u NOTpeOICHUE INEKTPUUECKON SHEPTUU. DKOJIOTHIECKHE
PUCKU IIPU MPOU3BOJICTBE 3JIEKTpOdHepruu. KylbTypa MCHOIB30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOMN
KHU3HHU.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JJIEKTPUYECKUN 3BOHOK, TE€HEpPaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeIay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeTbHONH CHCTEMBI (MIPYKHUHHBIA WIM MAaTEeMaTHUYECKUI MasTHUK).

HaGmonenue 3aryxaronmx Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB00OOIHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHMS.

OciiorpaMMbl (3aBUCUMOCTH CHJIbI TOKa M HANPSsDKEHUS OT BPEMEHH) Ui 3JIEKTPOMAarHUTHBIX
Kose0aHui.

Pe3oHanc 1mpu 1ocCnenoOBaTENbHOM — COEIMHEHUU  PE3UCTOpA, KATyIIKM HWHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Monenb TUHUY 3JEKTpOoIepe1adHn.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MabIX KoJeOaHM Tpy3a Ha HUTH OT JJIWHBI HUTH U MacChl
rpysa.

HccnenoBanne NEepeMEHHOIO TOKAa B ILENMM U3 TOCIENI0BAaTENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyLIKHU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 6OTIHbL

MexaHnueckue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUS U AJIMHA
BouiHbI. [lonepeunsie U npoaoibHbIE BOJIHBL. MHTEpdepenus u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUSL M3JIYyUYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, V B snexrpomarHuTHOi BosiHE. CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npeJoMIICHHUE, Tospu3anys, tudpakius, nareppepeHnus. CKOpocTh AIEKTPOMArHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIIBI painOCBA3U U TeNEeBUACHUS. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE NPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl JMAarHOCTUKA B TEXHUKE M MEIUIMHE, pajap, paguoNpUEMHHK, TEIEBU30p, AHTEHHA,
tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TIONIEPEYHBIX U MPOIOTBHBIX BOJH.

KoneObmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HaGmonenue oTpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu u Aupakiinn MEXaHHIECKUX BOJH.

3BYKOBOI PE30HAHC.

HaGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYI0M U 9aCTOTOM KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, NPEIOMIICHHE, MOJISpU3aLus,
nudpaxius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsamosinHEeTHOE pacIpoCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cera.
ToueuyHblil ICTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue n300pakxeHui B MIOCKOM 3epKaje.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOMIOTHBIN MMOKazarenb npenomiieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeenbHbIi yroi nojHoro BHyTPEHHET0 OTPaKEHUSI.



Hucnepcus cBeta. CroxkHbIi cocTaB 6enoro certa. L[ser.

Cobuparonie U paccewBaroiiye JUH3bl. ToHKas nuH3a. DOKYyCHOE PacCTOSHUE U ONTHYECKas cuia
TOHKOM nuH3bI. [locTpoeHne m300paxeHuil B cOOMPAIOUINX U pacCEeUBAIOLIMX JHH3aX. PopMmysia TOHKON
JIMH3BI. YBeIUUeHne, JaBaeMoe JIMH301.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepenius cera. KorepeHTHblE HCTOYHHMKH. YCIOBUS HAOMIOICHUS
MakCHMyMOB W MHHHMYMOB B WHTEP(EPCHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakus ceera. [Judpakinuonnas pemérka. YciaoBue HaOMIOIEHHUS TIaBHBIX MaKCUMYyMOB IpHU
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHU4eCcKre yCTPONUCTBA U MPAKTUUECKOE MMPUMEHEHHUE: OYKH, JIyla, (hoToanmapar, MpoeKIIMOHHBIHA
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISPOUI.

Jlemoncmpayuu

[TpsiMonmHEHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesioMIIeHHe cBeTa. OnTudeckre npuoopsl.

[TonHOE BHyTpeHHEe oTpakeHHe. MoJienb CBeToBOa.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mopenu MUKpOCKOIIA, TEIECKOIA.

HaGmonenue natepdepeHym cBera.

Habmronenue nudpakuuu cera.

Hab6mronenue qucnepcuu cBeta.

[Tonyuenue crekTpa ¢ TOMOILIBIO MPU3MBI.

[TomydeHue cekTpa ¢ TOMOMIbIO TU(PPAKIIMOHHON PEIIETKH.

Haburoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenune nokazaresns NpeoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB U300paKECHUIA B JIMH3AX.

HaGmronenue aqucnepcun ceeta.

Paznen 6. OcHOBBI cielAJIbHOM TEOPUHM OTHOCUTEJIbHOCTH
'panunl  OpUMEHMMOCTH — KJIACCMYECKOW  MexaHukd. [locTynmaTel  cHelManbHOM — TEOpUU
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTH MOAYJSl CKOPOCTH CBE€Ta B BaKyyme, MNPUHLMI OTHOCUTEIbHOCTH
DOWHIIITEeHHA.
OTHOCHUTENBHOCTHh OJHOBPEMEHHOCTH. 3aMEJICHIE BPEMEHH M COKPAIIEHUE JUTHHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKOM YaCTHIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIUs OKOSI.

Pasnen 7. KBantoBas puszuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®dotonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS M UMITYJIbC (DOTOHA.

OtkpeiTe u ucciaenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (oTor(dexTa.
VYpaBuenue DiinmreiiHa g poroaddexra. «Kpacnas rpanuna» Gotorddexra.

Hasnenue ceera. Onbitel I1. H. JIeOenena.

XUMHYECKOE NEUCTBUE CBETA.

Texnuyeckue ycTpolcTBa M MPaKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT, (OTOAATYMK, CONHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

dotorhPexT Ha YyCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.



CBeTOoauOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas mMopenb
atoMa. [loctynatel bopa. W3nyuenue u mornomenue (OTOHOB IMPHU MEPEXoJe aromMa € OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEW SHEPTUHU aTOMa BOJOPOA.

BouniHoBbIe cBOMcTBa yacTul. BonHb! ae bpoinsa. KoprycKyJsipHO-BOJHOBOU JTyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyUEHUE.

Texnuyeckue ycTpoiicTBa M NPAaKTHMUECKOE MPUMEHEHHE: CIEKTPAIbHBbIM aHanu3 (CIEeKTPOCKOII),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens oneita Pesepdopra.

OmnpenenieHne JUIMHBI BOJIHBI Ja3epa.

HabmtoneHue nuHeyaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuie pabomol

Hab6mronenne nuHe9aToro crexkTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTHI, JOKa3bIBAIOLINE CIOXKHOCTh CTPOEHUs sipa. OTKpbITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopma mo ompeneneHuro cocTtaBa pagroaKTHBHOTO m3nmydeHus. CBoiictBa anmbga-, Oera-, ramma-
n3ly4eHus. BausiHue paaioakKTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA W HeWTpoHa. HykionHas mopnens siapa [eitzenOepra—MBanenko. 3apsin siapa.
Maccosoe uuciio sapa. M3otonsl.

Anbda-pacnan. DONEKTpOHHBIH W  TO3WUTPOHHBIM  Oera-pacman. ['amMma-m3mydeHuwe. 3akoH
PaauOAaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cumbl. JlegekT maccol sapa.

SAnepHble peakuuu. JleJieHUe U CUHTE3 SAEP.

Anepubiii peakrop. Tepmosnepusiii cunTe3. [IpoOiaembl M NEPCHEKTHUBBI AJEPHOM SHEPreTHKU.
DKOJIOTUYECKHUE aCTIEKTHI AJIEPHON SHEPTETUKHU.

DOneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOACHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHUI.

@dyHIaMeHTalbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHWE: JA03UMETp, Kamepa BuibcoHa, saepHBIN
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK HOHM3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuie pabomol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3NKH

Oransl pa3BUTUS acTpoHOMHUU. [IpuKiiagHOE M MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, spKkue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH)KEHUE.

Conneunas cucreMa.

Connue. ConHeuHast akTMUBHOCTh. Mcrounuk sHeprum ConHua u 3BE371. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTHKU.  JlmarpamMma  «CHEKTpalbHBIM  KJacC  —  CBETUMOCTb».  3BE3ABI  TJIaBHOU
MOCJIEZI0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTBH» MAJis 3BE3] TJIaBHOM IOCIEI0BAaTEIbHOCTH.
BuytpeHnnee ctpoenue 3BE31. COBpPEMEHHBIC NPEACTABICHUS O NMPOUCXOXKIACHUM M dBomonuu CoiHoa u
3BE3/1. DTambl )KU3HU 3BE3]I.



Mnuneunsiii [1yts — Hama ["anaktuka. [lonoxenue u auxenue Connua B ['anmaktuke. Tunsl ragakTuk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3akon XaO6ma. PasOeranme ramaktuk. Teopus Bombimoro
B3pbIBA. PEIMKTOBOE H3ITyYeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnooenusn

HaGmtonenuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHJIOXKEHUN IS
OTIpe/IeTICHUs] TOJOXKEHHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus (CeBepHOro
MOJTyLIApHS U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, uianet, Mneunoro IlyTu.

Oo0o01maruiee NoBTOPEHKE

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMHUYECKOI, TEXHOJIOTUYECKOM, COIMANIbHOM U 3THYECKO# cdepax
JeSITeIbHOCTH YeNIOBEKa, POJib M MECTO ()M3MKH U aCTPOHOMHUHU B COBPEMEHHON HAay4YHON KapTHHE MHpAa,
ponb (u3ndyeckor Teopuu B (OPMHUPOBAHUHM NPEACTABICHUH O (PU3MUECKOW KapTUHE MHpA, MECTO
¢u3nyeckoil KapTUHBI MHUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUM O
MIPUPOJIE.

MesxknpeamMeTHbie CBS3H

Nzyuenne xypca ¢usuku 6a30Boro ypoBHs B 11 kjacce ocymiecTBIsSETCS ¢ YIETOM COAEPKATETBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle noHamus, CBA3aHHBIE C H3yUYEHHEM METOJOB HAYYHOI'O IO3HAHUS: SIBJICHHE,
HayuHbli (akT, rTHMOTe3a, QuU3NYecKas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHUe, DSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUE CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIMH: CUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX MPOEKLUHWH Ha OCHU
KOOpJMHAT, CJOXXEHUE BEKTOPOB, NPOU3BOAHBIC JJIEMEHTAapHbIX (DYHKIMHA, MPHU3HAKKA MOA00US
TPEYTOJbHUKOB, OMPEIEICHHE IIOMIaAN TIOCKUX GUryp u o0bnéma Tel.

buonocus: anexrpuueckue sBJIEHUS B )KUBOU MIPUPOJIE, KojeOaTenbHbIE BUKEHUS B KUBOU MPUPOJIE,
ONTHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NIEUCTBUE PAIUALN HA KUBBIE OPraHU3MBbI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTa/NIMYECKash CTPYKTypa TBEPABIX TeEJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TTONIOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOM MMOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHU M.

Texnonocusi: JNUHUM  DIIEKTpOINEpEAad, TIEHEpPATOop MEPEMEHHOTO TOKa, AJIEKTPOJBUraTENb,
WHAYKIIMOHHAS TIeYb, pajgap, paaAuoNpHEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, MpOEeKIIMOHHBIHI
anmnapart, BOJJOKOHHas ONTHKA, COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue yuebHoro mpeamera «®duszmka» Ha ypoBHE cpeaHero oOmiero ooOpasoBaHusi (0a30BBIN
YPOBEHB) JOJDKHO OOECIICYUTh JAOCTIDKEHHE CIEAYIONINX JIMYHOCTHBIX, METAIPEAMETHBIX W MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pe3ysibTaThl OCBOEHUS yueOHOro npeamera « Pu3nka» JOJKHBI OTpaXaTh TOTOBHOCTh U
CHOCOOHOCTh O00Yy4aroIIUXCsl PYKOBOJACTBOBAaThCSA C(HOPMHUPOBAHHONW BHYTPEHHEW MO3ULIMENH JUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMil, MO3UTUBHBIX BHYTPEHHUX YOEXJEHUI, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSM POCCHHMCKOIO OOILIECTBA, PpAaCUIMPEHUE >KU3HEHHOTO OIbITa U  OIbITa
JeSITeIbHOCTH B IPOLIECCE pealn3alli OCHOBHBIX HAIIpaBJICHUN BOCIUTATENIbHON JESTENbHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpamIaHCKOr0 BOCIIUTAHMS

Cc(OPMHPOBAHHOCTD I'PAXKAAHCKON MO3UIIMN 00yUaIOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O YJICHA
POCCHICKOT0O 00I11eCTBA;

MPUHSITHE TPAIULUOHHBIX 00I[EYEeIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENLHOCTh B HHTEpPECAX TPakJaHCKOTO OOIeCTBa, y4acTBOBATh B
caMOyITIpaBJIeHUH B 00pa30BaTEeIbHOW OpraHU3aINH;

YMEHHE B3aUMOJICHCTBOBATH C COIMAJIHHBIMH HWHCTHTYTaMH B COOTBETCTBHH C WX (DYHKIMSIMH U
Ha3Ha4YCHHEM;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PakIaHCKOW UICHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHMSIM POCCUHCKHX YYEHBIX B
o0nactu (GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYalMI0O W NPUHHMATh OCO3HAHHbBIE pPEIICHUs, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IESITEIIBHOCTU YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOEHHE YCTOHUUBOTO OYIyIIEro;

4) 3¢TeTN4YeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETHKY HAy4YHOTO TBOpPYECTBA, MPHUCYLIETO
¢buznueckoil HayKke;

5) TPy10BOT0 BOCIIMTAHUSA:

MHTEpEC K PasIuuHbIM cdepam MpopecCHOHATBHON NEATETbHOCTH, B TOM YHCJE CBS3aHHBIM C
(¢u3MKOW M TEXHUKOH, YMEHHME COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynyiied mpodeccuu U peaan30BbIBATH
COOCTBEHHbBIE KU3HEHHbBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (U3UKU HA MPOTSHKEHUH
BCEM KU3HHU,

6) 3x0/10rMYecKOro BOCIMTAHHUS:

c(OPMHUPOBAHHOCTH IKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TJI00aIbHOrO XapaKTepa 3KOJIOTUYECKUX
npobiem;

IJIAHUPOBAHUE M OCYLIECTBICHUE JECUCTBHM B OKpPYXKAIOUIEH Cpele HAa OCHOBE 3HAHUS LEJeH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHHe OIbITa JEATEIbHOCTH 3KOJIOIMYECKON HAMPABICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUN
o Qusuke;

7) IEHHOCTH HAYYHOI 0 MO3HAHUS:



chopMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢bu3nueckoil HayKu;

OCO3HaHHE IICHHOCTH HAYYHOW JEATeNbHOCTH, TOTOBHOCTh B TMPOIECCE HW3Y4YCHUS (PHU3HKH
OCYIIECTBIISAThH MPOCKTHYIO U MCCIIEA0BATENBCKYO JeITEIbHOCTh MHINBUIYaTbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUSA
Ba3zoBble JJoruyeckue aelicTBus:

CaMOCTOSITENILHO (POPMYITUPOBATH M AKTYaJIHU3UPOBATh MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICTIATH 1eNIU ACSITEeNFHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYUS B pACCMaTPUBAEMBIX (PU3HMUECKUX SBICHUSAX;

paszpabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl C Y4YETOM aHajiu3a HUMEIOLUIUXCS MaTepHalbHbIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHHBATH COOTBETCTBUE PE3yJbTATOB LIEJISM, OLIEHUBAThH
PHCKH MTOCIIEICTBUH IS TEbHOCTH;

KOOPJWHUPOBATH U BHIMOIHATH pab0Ty B YCIOBUSAX PEATbHOTO, BUPTYAJILHOTO B KOMOMHHUPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH )KU3HEHHBIX TPOOIIEeM.

ba3oBble uccienoBare/bCKue NeHCTBHA:

BJIJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHITHAMHU M METOJJaMH (PU3NIECKON HAYKH;

BJIaIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHOW NEeATENBHOCTH B 00nacTu (hU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY IIOMCKY METOJNOB pelIeHHs 3anad (PU3u4ecKoro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHMUS;

BJAJNETh BUIAMH JIEATEIPHOCTH MO0 TIOJNYYEHHUIO HOBOTO 3HAHHS, €ro HHTEPIpETaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalUsAX, B TOM YHCIIE NPU CO3TaHUH YUEOHBIX
MIPOEKTOB B 00J1aCTH (HDU3UKH;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyalIM3UpPOBaTh 3a7ady, BBIIBUTATh TUIOTE3Yy €€
peleHus, HaXOMUTh apryMEHTHl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHH, 3alaBaTh MapaMeTpbl U
KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh IONTYYCHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU OILICHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBHUTH M (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BATEIBHON JESITEILHOCTH, B TOM YHCIIE IPU
U3Y4YeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTh 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIEC UJCH, TIPEJIaraTh OPUTHHAIBHBIC ITOIX0bI M PEIICHIS,

CTaBUTH MPOOJIEMBI U 337a4H, T0MYCKAIOIINEe aTbTepHATUBHBIC PEILICHUSI.

Padora ¢ undopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHHUs HH(pOpMAIuy (PHU3HMUECKOTo COIEp)KaHHUs M3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYLIECTBIISITh MOUCK, aHAJIN3, CUCTEMAaTH3alUI0 U WHTEpIpeTalio HHHOpMauu
pa3IMYHBIX BUJOB U (DOPM MpeICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMALINH;

UCTOJB30BAaTh CPEACTBA HMH()OPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHW3AaLMOHHBIX 3a7ad ¢ COOJIIOJICHHEM TPeOOBaHUI IPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBI, PecypcocOepeKeHUs, MPAaBOBbIX M ATHUYECKUX HOPM, HOPM
MHPOPMALMOHHOH 0€30MMacHOCTH;



co3/1aBaTh TEKCThl (PU3MUECKOrO COAEpKaHUS B PA3IMYHBIX (Qopmarax C ydu€TOM Ha3Ha4YeHUs
MHGOPMAIIMU U LIEJIeBOI ayAUTOPHH, BEIOUpasi ONTUMANBbHYIO (hOpMY MPEICTABICHUS U BU3YyaIH3alUH.

KoMMyHHUKAaTHBHBbIE YHHBepPCAJIbHbIE YUeOHbIe el CTBUA:

OCYIIECTBIISATH OOIIEHNE Ha YPOKax (PU3NKU U BO BHE-YPOUHOH J€ATEIEHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIB30BAHNUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHIUBUAYaIbHONU paOOTHI;

BBIOMpATh TEMATHUKY W METOABI COBMECTHBIX JEHCTBHI C yU4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)XJIOT'0 WiIeHa KOJJICKTHBA;

NPUHUMATDH 1IETTH COBMECTHON NIESTENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS IO €€
TOCTIDKEHHIO: COCTABJIATh IUIAH JICHCTBUHN, paclpeleNaTh pojiu ¢ Y46TOM MHEHHI YYaCTHUKOB, OOCYX/IaTh
pe3yNbTaThl COBMECTHOW paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJaJa M KaXKJOTO Y4YaCTHHKA KOMaHIbI B OOLIMH pe3yabTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiarath HOBBIE MPOEKTHI, OIICHUBAThH UICH C TIO3UIUN HOBHU3HBI, OPUTUHAIEHOCTH, TPAKTUIECKOM
3HAYHMOCTH;

OCYLIECTBJIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEJCHUE B pPAa3JIMYHBIX CHTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe yUeOHblIe AelicTBUS
Camoopranmszaums:

CaMOCTOSITENIFHO OCYILIECTBIATh MO3HABATENIbHYIO AEATENbHOCTh B 00JIaCTH (U3MKU U aCTPOHOMUH,
BBISIBJISATH MPOOJIEMBI, CTAaBUTh M (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHMs] PacUETHBIX M KaYECTBEHHBIX 3ajay, IJIaH BBIMOJIHEHUS
IPAaKTUYECKON pabOThI C yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsM;

pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (OPMHUPOBAHUIO M TMPOSBICHUIO SPYAULUU B 00jJacTU (U3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH MHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsiIM, BHOCUTb KOPPEKTHBHI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yJIBTATOB LIEIISIM;

BJaJIeTh HABBIKAMM TIO3HABATEIbHOM pe(IEKCMH KaK OCO3HAHHUsS COBEpIIAEMBIX JCHCTBUH H
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3yIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 X CHU)KECHHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTHI IPYIHX IIPHU aHAIM3€E PE3yJIbTaTOB ACSITEIbHOCTH;

NPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB ACSTEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKH.

B mpouecce HOCTHXEHUs TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMbl 10 (DU3HKE AT YPOBHS
cpeaHero ooOmiero oOpa3zoBaHMs Yy OOYy4YalOMIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA HWHTEIUIEKT,
Iperoararouii ¢copMUpPOBAaHHOCTE!

CaMOCO3HaHUs, BKIJIIOYAIOIIEr0 CIHOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE, BUIEThH
HaIpaBJICHUs Pa3BUTUS COOCTBEHHON AMOLIMOHAIbHON Cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOpETyJIMPOBaHUs, BKJIKYAKOUIEIO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM M3MEHEHHUSM M MPOSBIATH TMOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAKONIEH CTPEMIICHHE K JOCTHIKEHUIO LM W yCHEXY, ONTHMU3M,
MHULMATUBHOCTb, YMEHUE JEUCTBOBATh UCXOAS U3 CBOUX BO3MOYKHOCTEN;

HMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATh €ro
IIPU OCYILECTBIIEHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTH BBICTpauBaTh OTHOILIEHUS C JIPYTUMH JIIOJbMHU,
3a00TUTHCS, IPOSIBIATE UHTEPEC U pa3peliaTb KOHQIHUKTHI.

MHNPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUI:

J€MOHCTPHPOBATh Ha MpPUMEPaX Posib U MecTo (u3uku B (OPMHUPOBAHUU COBPEMEHHOH Hay4HOI
KapTHUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOJICH;

YUUTHIBATh TPAaHULbl NPUMEHEHUS M3YyUYEHHBIX (U3MUYECKUX MOJeNel: MaTepuaibHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPLOE TENIO, MACATbHBIM a3, MOJENIM CTPOCHHUS Ta30B,
KHUJIKOCTEN M TBEPIBIX T€J, TOUCUHBINA NIEKTPUUYECKHN 3apsi/i IPU PELICHUH (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3NUECKUE SBICHHS (TPOLECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETUUECKOW TEOPUM CTPOEHHUs BEIIECTBA M DJIEKTPOAVMHAMHUKH: PpPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE ABMKEHHE, CBOOOJHOE MaJCHUE TeJ, JIBHKEHHE IO OKPYXHOCTH,
MHepLys, B3aumojeiicteue tei, 1uddysus, 6poyHOBCKOE IBHKEHUE, CTPOECHUE )KUJKOCTEH U TBEPIBIX Tell,
M3MEeHeHHe 00bEMa Tel MpU HarpeBaHuM (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE, HCHIApEeHHe, KOHIeH AL,
IJIABJICHUE, KPHUCTAJUIM3ALMs, KWIIEHHE, BIJIAXHOCTh BO3JyXa, IIOBBIIICHHE JaBJICHUS Tas3a IIpU €ro
HarpeBaHWU B 3aKPbITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMu COCTOSIHMS Ta3a B HM30NPOIECCax,
NEKTPU3ALUA TEN, B3aUMOIECICTBHE 3aps10B;

OINUCHIBATh MEXAaHUYECKOE JBWKECHHE, HCIONb3ys (U3UYECKHE BEIUYMHBL: KOOpIHMHATA, ITyTh,
IIEPEMEIIEHUE, CKOpPOCTh, YCKOPEHHE, Macca Tela, CHJIA, HUMIYJIbC Tella, KHUHETUYECKas JHEPrus,
NOTEHIMAJIbHAsL YHEPIrus, MeXaHHuyeckas paboTa, MEXaHMYECKas MOIIHOCTb; IPHU ONUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OO0O03HAUEHUS M EIUHMIbI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIUUHHY C IPYTUMH BEIUMYUHAMU;

OINMCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS, WCHOJIB3YS (U3NYECKHE
BEJIMYUHBI: JIaBJICHHE Tra3a, TeMIepaTypa, CpedHss KUHETHYECKas HHEPrus XaOTHYECKOTO JIBHXKECHMS
MOJIEKYJI, CPEJIHEKBAPAaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, pabora
rasa, Ko3(QUIMEHT MOJE3HOro JIEHCTBUSA TEIUIOBOTO JIBUTATENS; MPU ONHUCAHUM NPABHIBHO TPAKTOBATh
¢u3nUecKUi CMBICT HCIOJB3YyEMBIX BEJIMYMH, MX OOO3HAUYEHUS W EIUHHIBI, HAaXOIUTh (OPMYJIHI,
CBSI3BIBAIOIIME TAHHYIO (U3UYECKYIO BEIMUUHY C APYTUMU BETUUYUHAM;

OIUCHIBATh M3YyYEHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA M JIEKTPUUYECKHE SIBIECHUS (IPOLECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYHMHBL: AJIEKTPUUECKUM 3apsjl, AJIEKTPUUYECKOEe I0Jie, HANpsHKEHHOCTh MO,
MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB, NPU ONUCAHWW TPABWIBHO TPAKTOBATh (UIUUYECKUNH CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAYEHUS W EIWHUIBI, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(GU3NYECKyI0 BEIMYUHY C APYTUMH BETUYUHAMU;

aHAJM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCHONB3Ys (DPU3UYECKHE 3aKOHBI M MPUHLUIIBL:
3aKk0H BcemupHoro tsarorenus, I, II u III 3akonel HproToHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuu,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULUU CUJI, IPUHIIUII PABHOIIPABHS MHEPLMAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BBIE 3aKOHBI, CBS3b CpEOHEU
KUHETHYECKOW SHEpruM TEIUIOBOIO JIBUKEHUS MOJIEKYJ € aOCOJIIOTHOW TeMmmepaTypoil, NMepBbId 3aKOH
TEpPMOJAVHAMUKH, 3aKOH COXPAaHEHUs OJIJIEKTPUYECKOro 3apsaa, 3akoH Kyinona, npu »ToM pasinyarh



CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YEeCKOE BBIPAKEHHE M YCIOBHS (TpaHMIIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAIIUH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB; pa3IndaTh
YCIIOBHSI UX 0€301MaCHOTO UCTIOIB30BaHUS B IOBCETHEBHON JKU3HU;

BBITOJIHATH YKCTICPUMEHTHI 110 UCCIICIOBAaHUIO (PH3MUECKUX SBICHHH U MPOIECCOB C UCTIOIB30BaHUEM
NPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPU I3TOM (OpMYyIUPOBaTh MpoOIeMy/3aady U THIOTE3y y4eOHOTro
SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUS, NPOBOJUTH OMNBIT U
(hopMyIHUpOBaTh BBIBOJBL;

OCYIIECTBIISATh MpPSIMbIE M KOCBCHHBIC H3MEpeHHUs (U3NYCCKHX BEJIMYUH, TPU ITOM BBIOMpATH
ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OILICHKH MOTPELIHOCTENH N3MEPEHUi];

UCCIICZIOBAaTh 3aBHCHUMOCTH MEXAY (U3NYECKUMU BEJIMYMHAMH C HCHOJB30BAHUEM TPSMBIX
M3MEPEHUH, P STOM KOHCTPYHPOBATH YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTAThl MOJIyYCHHON 3aBHCHMOCTH
(bU3NYECKUX BEITMYMH B BHJIE TaOJIUI] U TPadUKOB, JIeNIaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

coOiogaTth mpaBuia O€30MacHOro TpyAa IpHU MPOBEACHUM HCCIEIOBAaHUH B pPaMKax ydeOHOro
HKCHEPUMEHTa,  Y4eOHO-HCCIEOBATENbCKOM M TPOEKTHOM  JESATEIBbHOCTH C  HCIHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PY10BaHUS;

pemaTh pacyEéTHBIC 3a/1a49M C SBHO 33JJaHHOW (U3NYECKON MOJIENBIO, HCIIONB3Ys (PU3UYECKHIE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAlIM3a yCIIOBUS 3aJaud BBIOMPATH (PU3MUECKYIO MOJIENb, BBIICIATh (PU3UUECKHe
BEITMYUHBI U (HOPMYJIBI, HEOOXOAMMBIE I €€ pEeIICHHs], MPOBOIUTH PACUEThl U OIEHUBATH PEATLHOCTH
MOJTYYSHHOTO 3HaYeHHSI (PU3NIECKON BEIINIHHEI,

pelaTh Ka4eCTBEHHBIE 3a/Ia4l: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO LIEMIOYKY PACCYKACHUH
C OIIOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUCCKHUE SIBIICHUS;

UCIIONIb30BaTh TMPHU PENICHUH YYeOHBIX 3a7ad COBpPEMEHHBbIE HMH()DOPMAIMOHHBIC TEXHOJOTHUU IS
MOWCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAIIMM ¥ TPEACTABICHUA YYEOHOW W HAYYHO-TIOMYJISAPHON
WHPOpPMALIMY, TIONYYCHHOW U3 pa3IMYHBIX HCTOYHHKOB, KPUTUYCCKH aHAIM3HPOBATH MOJIy4aeMyIO
nHpopmaruto;

MPUBOJUTH MPUMEPHI BKJIAJa POCCHMCKHX M 3apyOexHBIX YYEHBIX-(DU3HKOB B DPA3BUTHE HAYKH,
00BSICHEHHUE MTPOIIECCOB OKPYIKAIOIIECTO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHHWA N0 (U3MKE B TIOBCEAHEBHOM JKM3HH Ui OOeCTieUeHHUs
0€30MaCHOCTH IPH OOpaIleHUH ¢ TPHOOpPAMH U TEXHUYECKUMHU yCTPONUCTBAMH, ISl COXPAHCHHUS 3I0POBbBS U
COOJIFOICHHUS HOPM KOJIOTHYECKOT0 TIOBEICHHUS B OKpY KaroIlel cpese;

paboTaThe B TpyIIie C BBITOJHEHHEM PA3JIMYHBIX COLMANBHBIX POJICH, TIIAaHUPOBATh PabOTy TPYIIIH,
paIMoHaIBFHO pacIpeAesaTh O0S3aHHOCTH WM IUIAHUPOBATh ACATEIBHOCTh B HECTAaHIAPTHBIX CUTYaIUsX,
aJICKBaTHO OIICHWBATh BKJIA]] KQKJOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PacCMaTPUBAEMON TPOOIEMBI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

JEeMOHCTPHPOBATh Ha MPHUMEPax PoJib U MecTO (u3uku B (OPMHUPOBAHWU COBPEMEHHOH HAYWHOM
KapTHHBI MUPA, B Pa3BUTHUA COBPEMEHHOW TEXHHWKH W TEXHOJOTHH, B IPAKTUYCCKON NIEATEIHLHOCTH JIFO/ICH,
[[EIOCTHOCTh U €IMHCTBO (PU3UYECKON KApTUHBI MUPA;

VYHUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (DU3MUECKHX MOJENEH: TOYCUHBIA SJICKTPHUSCKUN
3apsi, JIyd CBETa, TOUYCYHBI UCTOYHUK CBETA, siIEPHAsT MOJEIh aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa
NIPU PEUICHUU (PU3UYECKUX 33]1a4;

pacrio3HaBaTh (U3UYECKUE SABICHMA (IIPOLECChl) M OOBACHATh HUX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY M KBAaHTOBOW (DM3UKHU: AIIEKTPHUYECKAs IPOBOAUMOCTD, TEIIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE JICHCTBHSI TOKAa, B3aMMOJEHCTBHE MArHUTOB, OJJIEKTPOMArHUTHAs WHIYKIUS, JeHCTBUE
MarHUTHOTO TOJIsS Ha TIPOBOJHUK C TOKOM M JIBIKYIIHICS 3apsijl, JJIEKTPOMArHUTHBIC KOJICOAHUS M BOJIHBI,
MPSIMOJIMHEHOE pacHpOCTpaHEHUE CBeTa, OTpa)xKeHHe, MperoMieHHe, HHTephepeHuus, audpakuus u
MOJIIpU3alusl CBETa, MUcCHepcus cBera, gorodnekrpudeckuii d3¢dekt (hoTorddekr), cBeToBOE aaBleHUE,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHASI U ICKYCCTBEHHAS PaJNOAKTUBHOCTB;



ONUCBHIBaTh  M3Y4YCHHbIE CBOICTBa  BellecTBAa  (QJIEKTPUUECKUE, MarHUTHbIE, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAUMOCTD PA3IMUHBIX CPE) M JIEKTPOMATrHUTHBIC SIBICHUS (TPOLIECCH), HCIIONB3YS
¢u3nvecKkre BEIMYMHBL: JIEKTPUUYECKUNA 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HANpsHKEHUE, DJIEKTPUUECKOe
COIIPOTHBIICHHUE, PA3HOCTh TOTEHIIMAJIOB, AJIEKTPOABIDKYIIAS CHJA, padoTa TOKA, WHIYKIHS MarHUTHOTO
nojs, cuina Amnepa, cuia JlopeHna, MHAYKTUBHOCTb KaTYLIKH, SHEPIHs JEKTPUUYECKOr0 U MarHUTHOTO
MoJiel, mepuoJl M yacToTa KojeOaHMil B KosebaTelbHOM KOHTYpe, 3apsii W CHjla TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHMid, (POKYCHOE PacCTOSHHE W ONTHYECKas CHJa JIUH3BI, TPU
ONMMCAaHWH TIPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIIONB3YEMBIX BEIHYWH, MX OOO3HAueHHS W
€IMHUIIbI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HMUECKYIO BETMUUHY C IPYTMMHU BEJINYMHAMU;

OINUCHIBaTh M3YYCHHBIE KBAHTOBbIE SBJCHHUS M MPOLECCHI, HUCIONb3Ys (PU3NUECKUE BEITUUMHBL:
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTHS U UMIYJIbC (POTOHA, MEPHOA
MoJIypacriaja, SHEprusl CBS3H aTOMHBIX S/Iep, TPU ONHMCAHUH NPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHMs M €IUHHIIbI, YKa3blBaThb ()OPMYJIbl, CBSA3BIBAIOIIME JaHHYIO
(bu3NUECKyI0 BEJIMUMHY C APYTUMH BEIMYUHAMHU, BBIYUCIATH 3HaYCHUE (PU3NUECKOI BETUUNHBL;

aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl W SBJICHUS, UCTONb3Ys (DU3UYECKHE 3aKOHBI M MPHHLUIIBL:
3akoH Oma, 3aKOHBI TIOCJIEOBATEIBHOTO M TMApAIICIFHOTO COSIWHEHHS TPOBOJHUKOB, 3aKOH JlKOyis—
JleHna, 3aKOH 3JIEKTPOMAarHUTHON MHIYKIMH, 3aKOH IMPSIMOJIMHEHHOIO paclpOCTpaHEHHs CBETa, 3aKOHbI
OTpPaKEHMsI CBETa, 3aKOHBl MPEJIOMJICHUS CBETa, ypaBHeHHMe OHHIUTeHHa i ¢orodddexra, 3aKoH
COXpaHEHMs SHEPTHH, 3aKOH COXPAHEHUsS UMITYJIbCa, 3aKOH COXPAHEHMs SJEKTPUYECKOTO 3apsjia, 3aKOH
COXpaHEHHsT MAacCOBOTO YHCIIA, MOCTyJaThl bopa, 3aKOH paauoaKTUBHOTO paclaja, Ipu ATOM pa3indyaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHHE W YCIOBUSA (TpaHUIIBI, OOJIACTH)
PUMEHUMOCTH;

OIIpEIeNIATh HAIPABJICHNUE BEKTOpA MHAYKIIMH MarHUTHOTO TI0JI POBOJHUKA C TOKOM, CHIIBI AMIIepa
u cwibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pake€HHE, CO3/1aBaeMOE INIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIEI0BAaHUIO (PU3MUECKUX SBJICHUH U MMPOLECCOB C UCIOIb30BaHUEM
OPSAMBIX U KOCBEHHBIX M3MEpPEHMii: MpH 3TOM (OPMYJIHPOBATH MpoOiieMy/3a/lauy U THIIOTE3Y Yy4eOHOTo
OKCHEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUS, NPOBOJUTH ONBIT U
(GbopMyIMpOBATH BBIBOBI;

OCYILLECTBIIATh MpPSIMble M KOCBEHHbIE H3MEpeHHs (U3NYECKMX BEJIMYUH, NPU ITOM BHIOMPATH
ONITUMAJIbHBIN CIIOCOO MU3MEPEHUS U MCIIONB30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPELIHOCTENH NU3MEPEHUil;

MCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYHMH C UCTIOIB30BAHUEM IMPSIMBIX U3MEPEHHI: IPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJILTATHI MOTyUYECHHON 3aBHCUMOCTH (PH3MUECKUX BEIMYHH B
BUie TaOJIUI U Tpa(UKOB, A€TIaTh BEIBOBI 10 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOmogaTh mMpaBuia O€30MacHOro TpyAa IMpH MPOBEACHUM HCCIEIOBAaHUA B pPaMKax y4eOHOro
OKCIEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOM M TPOEKTHOM  JESITEIBbHOCTH C  HCIHOJIB30BAHHUEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTbh pacyE€THbIE 3a/1a4M C SBHO 3aJJaHHOM (U3NYECKON MOJIENbIO, UCIOJB3Ys (PU3NYECKHE 3aKOHbI
U TIPUHLKIIBL, HA OCHOBE aHAJIM3a YCIIOBH 33Jauu BBIOMpATh (PU3NYECKYIO0 MOJAEIb, BBIIEIATh (PU3NUECKUE
BEJIMYUHBI U (OPMYJIBI, HEOOXOMUMBIE sl €€ peIIeHUs, MPOBOAUTH PAcuéThl M OLEHUBATH PEabHOCTh
MOJTYYSHHOTO 3HaYCHHSI (PU3MIECKON BEIINIHHEI,

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIEIOUYKY PACCYKACHUMN
C OIOPOH HA M3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTOJIB30BaTh IPH PEHICHWH Y4YeOHBIX 3aJad COBpPEMEHHbIC WH(POPMAIMOHHBIE TEXHOJOTHH JUIS
MOWCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAIMHM ¥ TPEACTABICHHUS YYEOHOW W HAYYHO-TIOMYJISIPHON
MHpOpPMAaLMY, TOJNY4YEHHOW U3 pa3IMYHbIX HCTOYHMKOB, KPUTUYECKH aHAIM3MPOBATH MOJIY4YaeMYHO
UH(pOPMaLINIO;

OOBSICHATH NPUHIUIBI ASHCTBHUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS
uX 0€3011aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HHU;



NPUBONUTE MPUMEPHI BKIIAJa POCCUICKUX U 3apyOeXHbIX Yy4EHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

UCTIOJB30BAaTh TEOPETHUECKHWE 3HAHMA N0 (U3MKE B TIOBCEAHEBHOM JKU3HU JUIS OOecreueHHs
0e30MacHOCTH MpHU 00pallleHnu ¢ MprUOOpaMy U TEXHUUYECKUMHU YCTPOICTBaMHU, JIJIsl COXPAHEHHUS 3/10POBbS U
COOJIFOICHHS HOPM KOJIOTHYECKOT 0 TIOBEACHNUS B OKpY Karollel cpee;

paboTaTh B IpyIiie ¢ BBITOJHEHUEM PA3JIMYHBIX COLMANBHBIX POJIeH, MIIaHUPOBAaTh paboTy TPYIIHI,
palMOHANBHO pacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATh AEATEIBHOCTh B HECTAaHNAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ KaXJ0r0 U3 yUaCTHUKOB TPYIIIHI B PELIEHUE pacCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uupoBbIie
Ne i/m P KonTtpoubnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3nKa U METOJIbl HAYYHOT'O TIO3HAHUSA 2 Bubnmorexa [IOK
' A y https://m.eds00.ru/7f41bf72
Utoro no pazaeny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuia 7 https://m.edsoo.ru/7f41bf72
bubmmorexa [JOK
2. 1 1
3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TepMOHHAMHKI1 10 ! https://m.edsoo.ru/7{f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuotexa [JOK

®da3oBrIe Nepexoabl

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




Hroro no pazneny

24

Pa3nea 4. JIEKTPOJJUHAMUKA

but6mmoreka [IOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 3neKTpUYecKuid TOK. TOKHM B 12 bubnmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3/iesioB U TeM (undposbie)
Ne /i Kontpoabnsie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubmmorexa [JOK
' WHITYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eCKUE U AIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢c
5 MexaHudeckre 1 2IeKTPOMATrHUTHBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubmoreka [JOK
23 Onrika 10 3 https://m.edso0.ru/7f41¢97¢
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJLHOCTH

31 OCHOBHI CIEITUATIBHON TEOPUHU 4 | bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [{OK
4.1 DJIeMEHTEI KBAHTOBOU OIITHUKH 6 hitps://m.cdsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE PO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Nroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEHTHI aCTPOHOMUU U aCTPOPU3UKU 7 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 Ob6o06u1aroriee MOBTOPEHNE 4 E;fg;ﬁf;;gﬁ% £41c97c
Uroro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







ITOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KonunuecTBo vacos
No DIIeKTpOHHBIE UG POBBIC
T
/T eMa ypora Konrp. | IIpaxr. Alara na Hara o0pa3oBaTelibHbIE PECYPCHI
Beero | Pa0OTEL | pabOTHI (axr.
1 ®duzrka — Hayka o npupoje. HayuHnbie MeTo bl 1 04— 08.09.2023 bubmuoreka [JOK
MIO3HAHUS OKPY>KAIOIIEro MUpa o https://m.edsoo.ru/ff0c32e2
P 4 —08.09.202
.| (())nben 2/[80(1)“(3 (1):3HK:UBK(EOPMI/IpOBaHI:I/I 1 04 - 08.09.2023 BuGmiorexa LIOK
BPEMEHHOW HAYYHOU KapTUHBI MUPA, B
P Y P 1P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN eATENLHOCTH JIIOJIeH
M .
N ?ITeHZc;IeT wome, 1 11— 15.09.2023 butGmaorexa LIOK
A - epeNelt ’ o https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 | PaBHOMepHOE MPSMOJIMHEHHOE TBUKCHHE 1 11 =15.09.2023 bubmnorexa LIOK
P p A https://m.edsoo.ru/ff0c3620
bub. OK
5 | PaBHOYCKOpEHHOE NPSAMOJIMHENHOE TBUKECHHE 1 18 —22.09.2023 h:tlpsjil;l/;r.egcdas(]i.ru 0326
6 PaBHOyCKOpEHHOE MPAMOJIIMHENHOE JBUKECHUE. 1 18 —22.09.2023
bu6 OK
7 JIBr>keHue B T0JI€ TSTOTEHUS 3eMIIH. 1 25-29.09.2023 h:tlp::jl/(;:.eelii.ru I80e39ce
2 KpuBonnneiinoe nuxenue. [{BuxeHue | 25-29.09.2023 Bbu6muoreka [JOK

MaTEpUaIbHOU TOUKH 110 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada




Pemenue 3amau no reme: «KpuBosmHeitHOE

Bbubnunorexa [IOK

PaboTa u momHoCTh critbl. Kunetnueckas aHeprus

9 02 - 06.10.2023
JIBIDKCHHE. https://m.edsoo.ru/ff0c3ada
0 EPI;IHHI/I: OTHOeCI;ITEH:HOC”(l;HCFzHI;IHIe_[He. . 02 -06.10.2023 Butmorexa LIOK
HEPHHATILHEIE CHETEMBL OTCHCTA. LICPBHIT 3aKOH https://m.edsoo.ru/ff0c3bed
Hprotona
Macca tena. Cuina. [IpuHnun cynepno3uuuy cuil. bubnuoreka [IOK
11 . . 09 - 13.10.2023
Bropoii 3akon HetoToHa 1711 MaTepraabHON TOUKH https://m.edsoo.ru/ff0c3be8
12 | Tperuii 3akon HproTOHA 171 MaTepHaIbHBIX TOUEK 09 -13.10.2023 Brbmmorexa LIOK
P s P https://m.edsoo.ru/ff0c3d00
13 3aKOH BCEMHUPHOTO TATOTeHUs. Cuiia TAKECTH. 16— 20.10.2023 bubnuorexa [JOK
[TepBas kocMHYeCKas CKOPOCTh https://m.edsoo.ru/ff0c3el18
14 | Cuna ynpyroctu. 3akon I'yka. Bec Tena 16-20.10.2023 bubmmorexa LIOK
yipy ' yia. https://m.edsoo.ru/ff0c3f76
Cuna tpenus. Koapduuuent tpenuns. Cuna 23 -27.10.2023
15 | conmpoTUBIICHHUS MPH JBWKCHUH Tella B )KHIKOCTH
WM Ta3e
[ToctynarenbHOE M BpaliaTeabHOE JBHKEHUE 06-10.11.2023 but6mmoreka [IOK
16 "
aOCOJIIOTHO TBEPOTO TEa. https://m.edsoo.ru/ff0c41a6
17 MowmeHnT cuinsl. [1nedo cunsl. YcnoBus paBHOBECUS 06 -10.11.2023
TBEPIOTO TeNa
o | o
P ’ Y ' https://m.edsoo.ru/ff0c43d6
COXPaHCHUS UMITYJIbca. PeakTHBHOE JIBHKEHUE
19 13 -17.11.2023

bu6mmoreka [JOK




MaTepuaabHOW Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOU SHEPIUU

https://m.edsoo.ru/ff0c4502

[TorenumanbHas sHeprus. [loTeHnnanpHas sHEprUs
ynpyro 1e(popMHUpPOBaHHON NPY>KUHBI.

20-24.11.2023

but6mmorekxa [JOK

20
[ToTeHmanpHas YHEPTUS TeIa BOIHM3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3eMITN
71 IToreHnnuanbHble U HEMIOTEHIIHAIBHBIE CUIIBI. 3aKOH 20-24.11.2023 bubnunoreka LIOK
COXpaHEHUSI MEXaHUYECKOW SHEPrun https://m.edsoo.ru/ff0c478c
Jlabopamopuasa paooma Nel «Coxpanenue 27-30.11.2023
22 | mexanuuecKoul IHepeuU npu 0BUNHCECHUN Mela oo
oelicmeuem Cuibl MmAMNCeCmuU U ynpy2ocniuy
23 KIZZ::)JZZZ:{‘ZPZI?H”;;MNii n;aroe:t‘:f COXpaHeHu PR bubmmorexa LIOK
« 3 L a2
P https://m.edsoo.ru/ff0c4b74
6 MexXaHUuKe)
e
PHH. bpoy A ' https://m.edsoo.ru/ff0c4dc2
Hudbdysus
XapakTtep IBHXKCHUS U B3aUMOJICHCTBUS YaCTHIL 11 -15.12.2023
25 | BemectBa. Mojenu CTpOCHUS Ta30B, )KUIKOCTCH U
TBEPABIX TEN
%6 Macca monexyin. KonndecTBo BeniecTsa. 11-15.12.2023
[TocTostHHast ABoraapo
7 Wneanphubiii raz3 B MKT. OcHOBHOE ypaBHEHHE 18 —22.12.2023 bu6nuoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
28 18 -22.12.2023

TemnoBoe paBHOBecue. TemnepaTypa u eé

bu6mmoreka [IOK




u3MepeHue. AGCOIOTHAs TeMIepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTUU JABUKECHUS

https://m.edsoo.ru/ff0c511e

MOJICKYJI.
29 | YpaBuenue MeHnneneeBa-Knaneiipona 25-29.12.2023
30 | 3akon JlanbToHA. ['a30BbIE 3aKOHBI 25-29.12.2023
H3onporecchl B 1eaIbHOM rase u ux 09 -12.01.2024 bubnmnoreka [JOK
31
rpaduuecKoe mpeCcTaBIeHue https://m.edsoo.ru/ff0c570e
Jlabopamopuasa paboma N2 09 -12.01.2024
32 | «Ixcnepumenmanvhnan nposepka zaxon I'eit-
Jwoccakan.
33 | BHyTpeHHss SHEPTHs U CIIOCOOBI €€ U3MCHEHUS 15-19.01.2024 bubmmorexa OK
YIP P ' https://m.edsoo.ru/ff0c5952
34 PaGora u Temonepenaya, Kak CiocoObl N3MEHEHUS 15-19.01.2024 bubnunoreka LIOK
BHYTpEeHHEH 3Hepruu. Buasl Temnonepenaun https://m.edsoo.ru/ff0c5¢36
35 | TlenBLiii 3aKOH TebMOLIHA 22 -26.01.2024 bu6mmoreka [JOK
BBII 3aKOH TEPMOJHUHAMUKH.
P pMmoa https://m.edsoo.ru/ff0cSefc
16 [IpuMeHeHue epBoro 3aKkoHa TEPMOJUHAMUKH K
u3ornporeccam. AauabaTHbIN TIpoiece. 22 -26.01.2024
HeoOpatumocTs niporieccoB B mpupojae. Bropoit 30.01.2024 bubnuoreka [JOK
37
3aKOH TEPMOJIUHAMUKHI https://m.edsoo0.ru/ff0c6230
38 [punuun nevictBus u KIIT/l TenyioBoi ManmHsI. 01.02.2024 bubnunorexa LIOK

[uxn Kapuo u ero KII/]

https://m.edsoo.ru/ff0c600a




39 | Dkonoruyeckue MpoOIEMbI TEIIIOIHEPTETUKN 05— 08.02.2024
O6o0mmaromuii ypok «MosekynspHas Qu3uka. 05— 08.02.2024 bubnuotexa [JOK
40
OCHOBBI TEPMOITUHAMUKI» https://m.edsoo.ru/ff0c6938
p K]‘o;tmpOﬂbnaﬂ pafboma ./VEIZO no meme 12 - 16.02.2024 BuGmorexa LIOK
(CHIORCIYRpHAR Quittna. LCROGH https://m.edsoo.ru/ff0c6a50
mMepMOoOUHAMUKUY
47 [Tapoo6pazoBanue u konaeHcamus. Vicnapenue u 12 -16.02.2024 Bu6muoreka [JOK
KHUIIEHHE https://m.edsoo.ru/ff0c63b6
AOconroTHas 1 OTHOCHUTEIIbHAS BIAKHOCTh 19 —23.02.2024 bubnuotexa [JOK
43 .
Bo3ayxa. HacwlmeHHsIil map https://m.edsoo.ru/ff0c64d8
" TBépzlze TEJO. KpI/ICTaJ'IJEI/I‘IeCKI/IC u aMop(b;I{(bIe 19 —23.02.2024 BuGmorexa LIOK
Tesa. AHU30TPOMNHUS CBOWCTB KpUcTailIoB. JKuakue hitps:/m.edsoo.rw/ 0650
KkpucTaisl. CoBpeMeHHbIE MaTepHalIbl
45 [InaBneHue u kpuctamun3anus. ¥ aeapHas TEIIoTa 26 -29.02.2024 bu6mmoreka [IOK
riassieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
46 | VoasHeHme TeLIoBOro Gatamca 26 -29.02.2024 but6mmoreka [IOK
papHetye Teiosor t https://m.edsoo.ru/ff0c6820
47 OnexTpu3anus Tei. JIEKTPUIECKUi 3apsia. 3aKOH 04 - 07.03.2024 bubnuoreka [JOK
COXPAaHEHHUS 3apsAJ0B. https://m.edsoo.ru/ff0c6bee
48 | BzaumoseiictBue 3apsiaoB. 3akon Kynona 04 -07.03.2024 Bubmmorexa HOK
A PAAOB- 4 ' https://m.edsoo.ru/ff0c6ced
49 Hanpsoxk€HHocTb anexTpuyeckoro noss. [punmun 11-18.03.2024 bubmuoreka [JOK
CYNEPIIO3HUILINH 3JIEKTPUYECKHUX MTOJIEH. https://m.edsoo.ru/ff0c6df2




HpOBOI[HI/IKI/I W JUDJICKTPUKU B

11-18.03.2024

50 | snexTpocraruueckoM mose. Jusnexrpudeckas
MIPOHUIIAEMOCTh
51 PaboTa cwit ajeKTpocTaTHuecKoro moJis. 18 —25.03.2024 bubnuorexa [JOK
[Torennuan. Pa3HocTs mOTEHIIMATIOB https://m.edso0.ru/ff0c6100
59 CBsi3b MEX]ly HAIPSHKEHHOCTBIO 3JIEKTPUUYECKOTO 18 —25.03.2024 bubnmnoreka [JOK
TOJISI C HATIPSKEHUEM. https://m.edsoo.ru/ff0c7018
53 | DnekrpoémkocTh. KonmeHncaro 01 -05.04.2024 bubmmorexa LOK
P ' A P https://m.edsoo.ru/ff0c7126
54 | DHeprus 3apsHKEHHOr0 KOHAEHCcATOPa 01 —05.04.2024 Bubnmorexa LOK
P P A P https://m.edsoo.ru/ff0c72c0
55 Jlabopamopuasa paooma Ne3 ""Uzmepenue 08 —12.04.2024
91eKmpoémKkocmu Konoencamopa'
[TpuHIMI NEHCTBUS U IPUMEHEHHE 08 —12.04.2024
5 | KOHACHCATOPOB, KONMPOBATBHOrO aMmapara,
CTPYHHOTO IPHHTEPA. DIIEKTPOCTATHICCKAS
3amuTa. 3a3eMIIeHHE AIEKTPOIpuOopoB
57 [TocTOAHHBIN 2JIEKTPUYECKUIN TOK U €70 15—-19.04.2024
XapakTepucTHKU. 3akoH OMa Il yJacTKa LeTu.
g | s e e
s - Y https://m.edsoo.ru/ff0c74f0
CMEULAHHO20 COCOUHEHUS NPOBOOHUKOB).
59 PaboTta 1 MOLTHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 22 -26.04.2024 bu6muoreka [JOK

Jxoyns-Jlenna

https://m.edsoo.ru/ff0c7838




DneKTpoABMKYIast cuiia. 3akoH Oma i MOTHOU
uern. Jlabopamopuasa paooma Ne 5 «H3mepenue

22 —-26.04.2024

bubnuorexa [{OK

60 1
I/ C ucmounuxka moka u e2o 6HympeHHezo https://m.edsoo.ru/ff0c7ae0
COnPOMuBIeHUA»
DJIEKTPUYECKUI TOK B MeTaslIax. 30.04.2024 bubnuorexa [JOK
61 1
CBepxnpoBOoIUMOCTb https://m.edsoo.ru/ff0c84ae
62 | e ecKHi TOK B 1O OBONHIKA | 07.05.2024 bubnunoreka LIOK
TMEKTPUYECKUN TOK B TIOTYIIPOBOTHUKAX.
P YHPOBOA https://m.edsoo.ru/ff0c82ba
63 DIIEKTPUUECKHUI TOK B )KHAKOCTSIX, Ta3ax U | 13 -17.05.2024 bu6mmoreka [JOK
BaKyyMe. https://m.edsoo.ru/ff0c84ae
o DNeKTpUYECKHe MPUOOPHI U }/r(IJTpOfICTBa U UX 1 13 -17.05.2024 BuGmorexa LIOK
MpakTH4ecKkoe npuMeHenue. [IpaBuna TexHuKH hitps-//m.edsoo.ru/f0C86fc
0e3omacHoOCTH
65 | OBOBILAIOMLIIT VPOK < INEKTPOLIHAMIKY 1 20 —24.05.2024 bubnmorexa [JOK
15071 TPOIUHAMU
HHaronutt yp e https://m.edsoo.ru/ff0c88be
Koumponvnasa paooma Ne3 no mer 20 —24.05.2024 Butmorexa LIOK
66 | «Inekmpocmamuxa. Illocmosannvii 1
. https://m.edsoo.ru/ff0c8ala
Inekmpuueckuil mok. Toku é paznuunvix cpeoax»
PesepBHbIit ypok. O600maromuii ypok no tremam 10 27-31.05.2024 bubnmnoreka [JOK
67 1
KJacca https://m.edsoo.ru/ff0c8c56
68 PezepHblil ypok. O6o0maronuii ypok mo remam 10 i 27-31.05.2024 Bubmuoreka [JOK

KJj1acca

https://m.edsoo.ru/ff0c8f6¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Koutpoasnbie | IlpakTuyeckue II/I[:;:GHI/IH :)lgl?al;?)l;z;eenbnme
padoTbI padoThI pecypenr
[TocTostHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBUE. MarHuTHOE TOJIE. | bubmuorexa [JOK
Bekrop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKIIUU
MarsuTHO€ 1noJje NpOBOJHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubanorexa [HOK
B3aumoaencTeue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «/3yuyenue | | bubnuoreka [JOK
MAarHUTHOTO HOJIS KaTyIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlaGopartophnast pabota | | bubnuorexa [JOK
«Hccnenosanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TTOJIS Ha

5 JBIOKYIYIOCS 3apSDKEHHYIO YaCTHILY. | bubnuorexa [JOK
Cuna Jlopenna. PaGota cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMarauTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

HUHAYKIHUU. 3akoH SHGKTpOMaFHHTHOfI




nHaykuuu Gapanes

JlaGopatopHnas pabota
«Hccnenosanue ABiIeHUs
AJIEKTPOMArHUTHON MHTYKIIHW

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBICHUE
camonHaykiuu. I1C caMOMHIyKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTBI, YJIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIAYKIUOHHASA [1€Yb

10

O6o0maromuii ypok « MarHuTHOE
noJie. DICKTPOMAarHUTHAS HHYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padota no teme
«MaruurtHoe 1nose.
SHGKT'pOMaFHHTHaﬂ HHIOYKIOUA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHUUYECKUE
Kosiebanus. ['apMoHHUYECKHe
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUH.
[IpeBpatienue sHepruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopnast pabora
«HccnenoBanue 3aBUCMOCTH
MepHOIa MAJIBIX KOJICOaHM rpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChI Tpy3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE

bub6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




3JIEKTPOMArHUTHBIE KOeOaHusl B
ueabHOM K0JieOaTeIbHOM KOHTYpE.
AHanorus MexxJy MeXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJIeOaHUSAMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIUH B UACATIbHOM
KOJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarumx
KoJeOaHusX. BeIHYyXIeHHBIE
MexXaHu4YecKue Kojieoanus. Pesonamnc.
BeIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJAIBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICACTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBozacrtso,
nepenaya v noTpediieHne
JIEKTPUYECKON SJHEPTUU

19

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro TOKa,
JIMHUH JJIeKTpoIepesayd

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKoJIOrn4YecKue pUCKU IIpU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
AJIEKTPO3HEPIUH B ITOBCEAHEBHOM
KU3HU




MexaHn4decKne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CkopocTb

bu6mmorexa [IOK

21
pacnpocTpaHeHus U JJIWHA BOJHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U TPOJOJIbHBIE BOIHBI
2 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DneKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubmorexa HOK
p ' https://m.edsoo.ru/ff0ccfe
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paTuoOCBA3U U
24 TeneBusieHus. Pa3Butue cpeacts
cBa3u. Pagnonokanus
)5 KonTponbhas padora «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonMHENHOE pacIpoOCTpaHEHUE
26 CBETa B OJHOPOJIHOM Cpejie. bubnmoreka [JOK
ToyeuHslil ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoenue brbmmorexa [TOK
P . P https://m.edsoo.ru/ff0cd4e0
1300paK€HU B IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
73 BHyTpeHHee oTpaxeHue. lIpenenbHblil bubnunoreka [IOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKEHUS
29 Jlaboparopnas pabota «M3mepenue bubmuorexa [JOK
[OKa3aTelisl IPEJOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoeHne n300paxxeHMit B bubmuorexa [JOK




nrH3e. Popmylia TOHKOM JIMH3HI.
VBenn4eHue JINH3EI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHnas pabora

31 «HMccnenoBanue cBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cseta. ClI0KHBII cOCTaB
37 6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wnrepdepenmus creta. dudpaxius bubmmoreka [JOK
cBeta. [ludpakuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02¢
35 OnTuueckue mpruOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['panu1Bl TPUMEHUMOCTH
16 KJ1Iaccuueckor MexaHukH. [loctynarsl bubanorexka HOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIBbHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
bu6mmorexa [IOK
37 3aMeJIeHre BPEMEHH U COKpaIlCHUE
https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOM
. bubnuorexa [JOK
38 qacTHUIlbl. CBsI3b MAcCChI C SHEPTHEH U
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl TOKOS
Konrponsnas padora «OnTHka.
. bubmuoreka [JOK
39 OcHOBBI CIELIMATIBHOM Teopun

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ff0cf610




®otonsl. opmyna [1nanka. Dueprus

bub6mmoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIIETOBAHUE Eu6 [IOK
HOINOTEKA
41 oros(dexra. OnbiTe A. T
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl poToddhdekra. YpaBHEeHUE
42 3ﬁHmTeIgI)Ha quﬁ)lq)(pOToa(b(geKTa bubnmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosddexra
Hasnenne ceera. Onbitol I1. H.
43 JlebeneBa. XuMu4UecKoe IeiCTBIE bubmmorexa HOK
AIeBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agaq mo reme « 3JE€MEHTBI bubmuoreka [JOK
KBAHTOBOM OITTHUKH https://m.edso0.ru/ff0d0302
Mogens aroma Tomcona. OnbITHI
46 Pesepdopaa o paccesHuro o-4actu bubmmorexa [TOK
PLOPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas monens aroma
bu6mmoreka [IOK
47 I1 b
OCTYATHL bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenue u nornouieHue GoToOHOB
48 IIpH IIEPEX0JIc aTOMa C OJJHOI'O0 YPOBHS bubmorera [TOK
p pexol . g yp https://m.edsoo.ru/ff0d0Oafa
SHEpruu Ha apyroil. Buasl criekTpoB
BomnHoBEIE cBOMCTBA YacTHUIl. BOJIHEI
. bubnuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM AyaJIu3M. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0cal




BBIHYKACHHOC M3JIYUYCHUC

50

OTKpLITI/IC PaauOaKTUBHOCTH. OnbIThI

Pesepdopaa mo onpenenenuto cocrapa

PAAOAKTUBHOI'O U3TTYUYCHUSA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. BnusHue
PaMOaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMma-u3znyyeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B s/Ipe.
Snepubie peakuuu. SaepHbIi
peakrtop. [Ipo6iempl, IEPCIEKTHUBHI,
9KOJIOTMYECKUE aCTIeKThI SIEPHOI
SHEPTeTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTUlbl. OTKpbITHE
MO3UTpOoHa. MeTo bl HAOTIOICHUS U
pEerucTpalum 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHaaMmeHTanbHble
B3auMoAercTBug. ENMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neba. Co3pe3nus,
SIpKHE 3BE3bI, TUIAHETHI, UX BUIUMOE
nBkenre. CollHEYHAS cCUCTEMA

56

Counnne. ConHeuHass aKTHBHOCTD.
Ncrounuk sHeprun CosiHIA U 3BE3]T




57

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MOCJIeI0BaTeILHOCTH. BHYyTpeHHEE
ctpoenue 38€31. COBpeMEHHBIC
MIPEACTABICHUS O MPOUCXOKICHUU U
spomonuu CoHIA U 3BE3]

58

Muneunsiit [1yTe — Hama ["aakTuka.
ITonoxxenue u nBuxenne ConHIla B
l'anaktuke. I'amaktuku. YEpHbie
JBIPBI B SIAPAX TAJIAKTHK

59

Bcenennas. Pa3z0oeranue rajakTuUK.
Teopust bosnbiioro B3peIiBa.
PenukroBoe uznydeHue.
MertaranakTuka

60

Hepemennsie npobieMbl aCTpOHOMUHN

61

KonrtpomnbHas pabota «1eMEeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o0maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON B
ATUYECKOH cdepax NesaTeTbHOCTH
YyelloBeKa

63

O6o0matromuii ypok. Pons u mecto
(hU3UKH U aCTPOHOMHUH B
COBPEMEHHOW HAYYHOH KapTHHE MUpa

64

O6o06maromuii ypok. Pons
¢uznueckoil Teopur B GOpMUPOBAHUU
MIpeJICTaBICHUH 0 PU3NYECKO
KapTHHE MHUpa




65

O6o0maromuii ypok. Mecto
(hU3UIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHHUIA O IPUPOIC

66

PesepBHbIil ypok. MaruutHoe noie.
DneKTpOMarHuTHas HHAYKIHS

67

PesepBhbiitl ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOpUU
OTHOCHUTEJILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IPOLIECCA.

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA.

1. ®usuka, 10 kimace/ Msxumes I'.4., Byxosues b.b., Corckuit H.H. mox penakmueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenscTBo «IIpocBemieHuey

2. ®uzuka. 3agaunuk 9-11. A.Il. PermkeBuy, "poda" 2000 r.

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJISA.

1. ®wuzuka. [loypounoe manuposanue 10 - 11 knacc, B.®. [llunos, Mocksa
"[Ipoceemenune"” 2013.

5. Pobuknab. ®usuka. Metoaudeckrue peKOMEHIaInH.

6. A.A ITokpoBckuii «IIpakTukym o ¢uzuxe»

7. Cnpasounslii uentp Pobukna6. https://robiclab.ru/help-topic/
8. GetAClass | ®usuka B onbiTax | J3eH https://dzen.ru/getaclass

9. TocynapcTBenHas 00pasoBaTenbHas miarhpopma «POCCHIiCKas SMEKTPOHHAS IITKOMa»
(https://resh.edu.ru/subject/28/7/)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
1. bu6mmoteka IIOK https://m.edsoo.ru/

Oob6opynoBanne no nporpamme «Touka pocray.

1. MamHa BeIYMCIIUTENbHAs 3JEKTPOHHAs nepcoHanbHas nopratuBHast RAYbook SI1512
ICL (HOYyTOYK)
2. Pacmmpennsiii pobototexuuueckuit Habop KJIMK.
3. Pacmmpennsiit pobotoTexHuueckuii Habop OO6pa3oBaTEIbHBIN POOOTEXHUIECKUN
koMmiuiekT « CTEM Mactepckas»
4. PacimmpeHHbBIH POOOTOTEXHUYECKUNM HAOOp
5. KoHCTpyKTOp MpOrpaMMHUpyEeMbIX MOJYJIeH HHKEHEPHBIX CUCTEM
6. Po6oT-manumymnsatop yueonsiit SD1-4-350
7. HaGop mo 3akperieHnto nuzydaemMbix TeM Nel 1o mpegmMeTHbIM 001acTsIM OCHOBHOTO
o01ero 00pa3oBaHus MO TEME «DIIEKTPHUUECKUI TOKY.
(undposas maboparopust Pobuk n1ab.)
1. B tom uucnie undpoBble JATYUKU TEMIEPATYyphl, JaBICHUS, HUHAYKIIUA MarHUTHOTO

noJtst, g poBoi ocruuiorpad.



