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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeHEro 001ero oopa-
30BaHMs pa3zpaboTaHa HA OCHOBE MOJIOKEHHUI U TpeOOBaHUMN K pe3yJibTaTaM OCBOE-
HUSI OCHOBHOW 00pa3zoBaresbHOM nporpaMmsbl, npeacraBieHHbix B @PI'OC COO, a
Takke ¢ yud€tom deaeparbHON pabodeil mporpaMMbl BOCTIMTAHHS W KOHIICTIIIAN
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit deneparuu, peanu3yronrx OCHOBHbIE O0Opa3oBaTelIbHbIE MPOTpaM-
MBI.

Conep:xanue mporpaMmsbl 1o (UM3HMKE HaIpaBiIeHO Ha (GOPMUPOBAHUE €CTe-
CTBEHHO-HAY4YHOU KapTUHBI MUpa oOydaronuxcs 10—11 kiaccoB nmpu oOydeHHH UX
¢u3zuke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JECSTEIBHOCTHOIO IMOAXO0/A.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusiM OPI'OC COO k mnmanupye-
MBIM JTUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHUs, a
TaK)K€ YUUTHIBAET HEOOXOUMOCTh pPeaTM3ali MEXKIIPEAMETHBIX CBsI3ed (DU3UKHU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOCHMS Kypca (DPU3MKHU: JIMYHOCTHBIC, METANpeIMETHBIC, MIPEAMET-
HbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIC PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

dusnka KaK Hayka o HauOosiee 00X 3aKOHAX MPUPOIbI, BHICTYIAs B Kaue-
CTBE YUEOHOro MpeamMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3Ha-
HUM 00 okpyxkatorieM Mupe. IKombHBIN Kypc (U3HKKH — CHCTEMOOOpa3yromuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKre 3aKOHBI
JIeKaT B OCHOBE IMPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH, Onosioruei, gpusznde-
ckoi reorpadueit u actpoHomueid. Mcnoib30BaHUe U aKTUBHOE MPUMEHEHUE (u-
3MYECKUX 3HAHUU OMpEIENsIeT XapakTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHI
B c(pepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, IIOJYyYEHHUS! HOBBIX MaTepH-
aJloB C 3aJlaHHBIMU CBOMCTBaMU U JIpyrux. M3yueHue Qpu3Mkd BHOCUT OCHOBHOM
BKJIaJl B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa O0y4aroluxcs, B
dbopMupoBaHUE YMEHUIN TMPUMEHSTh HAYYHBIM METOJ MO3HAHUS TPU BHITIOJHECHUHU
UMU y4eOHBIX UCCIIEOBaHUM.

B ocHoBy kypca pu3uku njisi ypoBHSI CpeHEro o01mero o0pa3oBaHus MOJIO-
YKEH PsAI UAeH, KOTOPbIE MOKHO PACCMaTpPUBAaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISICTCSl JIOTUYECKH 3a-
BEpUIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3AesioB (DU3MKU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes eenepanuzayuu. B cooTBETCTBUU C HEl marepual Kypca GpuU3uku 00b-
enuHEH BOKpYT ¢u3nyeckux Teopuil. Benymum B kypce siBnsieTcs: popMupoBaHUe
IPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaT€pPUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peannzanus mpenoiaraeT UCIoJIb30BaHHUE Ty-
MaHUTApHOTO MOTEHIMANa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U pa3BUTHS (U-
3UKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusnku mpenanojaracT 3HAKOM-
CTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKUX MPHUIIOKEHUIN N3yUYeH-
HBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi OCPEICTBOM BBEACHUS JIEMEHTOB COZIEP-
KaHUS, TOCBAIMEHHBIX YKOJIOTUIECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI-
3aHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTUH, a TaKke 00CyK/IeHUs MPoOJIeM paluo-
HAJIBHOTO IPUPOIONOIb30BAHUS U SKOJIOTMUECKOH 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PU3UKHU Ha YPOBHE CPEAHEro O0IIero 00-
pa3oBaHUs SBIAIOTCS (uU3HUeckue Teopud ((PopMUpOBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOEHUST PU3NIECKON TEOpUH, poiii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O MPUPOAE, IPAHULIAX PUMEHUMO-
CTH TE€OPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TMOJAX0A B Kypce (PH3UKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPTraHM3alMU SKCIEPUMEHTAIBHON JESTENIbHOCTH O0Yy4YarOUTUXCH.
Jlnst 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO MCIOJIb30BAaHUE CHUCTEMbI (DpOHTAIIB-
HBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpaTOPHBIX paboOT, KOTOPHIE B MPO-
rpaMMme 1o (pusuke OOBEAMHEHBI B OOIIMM CHHCOK YYEHWYECKUX MPAKTUYECKUX
pabot. Beigenenue B yka3aHHOM MepeyHe J1a00paTOpHbIX padoT, MPOBOJAUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuHeta ¢usuku. [Ipu
TOM OOECIEeUrBAETCS OBJAJCHUE OOYUYaAIOLUMUCS YMEHUSIMU NPOBOJIUTH KOCBEH-
HBIE U3MEPEHUS, UCCIIETOBAHUS 3aBUCUMOCTEN (PU3NIECKUX BEIUYUH U MMOCTAHOB-
Ky OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHHME yAENSETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a-
nad. [Ipu sToM Ju1s pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4u C SIBHO 3a-
JaHHOU (PU3UYECKOW MOJIENbIO, O3BOJIAIONINE MPUMEHSITh W3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jielia Kypca, Tak ¥ HHTETPpUPYS 3HAHUS U3 pas-
HBIX pasfenoB. (s KadecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM W TMPOIECCOB B OKpY’KarolIeH
KU3HH, TpeOyronue BhIOOpa (HU3UYECKOW MOJAECNU IS CUTyallMd MPaKTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY 00ECTICUeHHIO Y4eOHOTo mporiecca 0a30BbIii ypOBEHb Kypca (pu3u-
KA Ha YpOBHE CpeIHero ooOmero oOpa3oBaHUs AOHKEH H3ydaThCs B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOr0 LuKJa. B kaOuHeTe pu3nKku 10JKHO OBITH He-
o0xonuMoe J1abopatopHoe 00OPYIOBAaHWE IS BBITIOJIHCHUS YKa3aHHBIX B IPO-
rpaMMe 1o pU3MKe YYCHHUECKUX MPAKTHUECKUX PadOT U IEMOHCTPAIMOHHOE 000-
pyJlOBaHHE.

JleMoHcTpanMoHHOEe 000pynoBaHUuE (POPMUPYETCS] B COOTBETCTBUU C IMPHUH-
UIIOM MHHMMAJIbHOM JIOCTATOYHOCTU M 0OECIIEYMBAET MOCTAHOBKY IE€PEUUCIICH-
HBIX B IIporpamme no (pu3uke KIIOYEeBBIX AEMOHCTPALUN IJI1 UCCIEOBAHUS U3Y-
YaeMbIX SBIICHUN U MPOIECCOB, IMIUPUIECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, MX
TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00opyOBaHUE AJII YUEHUYECKUX MPAKTHUYECKUX paboT ¢op-
MUPYETCS B BUJE TEMAaTUYECKUX KOMILUIEKTOB U 00€CIeUnBaeTCs B pacyéTe 0JHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKre KOMIUIEKTH JabopaTopHOro
000py1I0BaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHa-
JOTOBBIX U IU(POBBIX NPUOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CHU-
CTEM B BHJI€ IUPPOBBIX Ja00paTOpUHl.

OCHOBHBIMHM LEJIAMH U3y4Y€HUs PU3UKHU B 001IEM 00pa30BaHUU ABIIAIOTCS:

o (opMupoBaHHE WHTEPECA M CTPEMIICHUS 00yUaIOUUXCA K HAYyYHOMY H3Y-
YEHUIO IPUPO/Ibl, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CHOCO0-
HOCTEH;

e pa3BUTHUE IMPEACTABICHUI 0O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa U3ydeHHUs OcC-
HOB CTPOEHHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHHNE YMECHHI OOBSICHATH SBICHHUS C HUCMOJb30BaHUEM (U3UYC-
CKUX 3HAHUH U HAYYHBIX JOKA3aTeNIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B

nporuecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CUCTeMbl 3HaHU 00 OOmUX (PU3UUECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAaX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opMupoBaHHE YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUS 1JIs1 OOBSICHE-
HUSl PU3NYECKUX SBJICHUI B MPHUPOJAE U JUIS MPUHATHS MPAKTUUECKUX pe-
IICHUN B TOBCEAHECBHOM JKWU3HMU,



e OCBOCHHE CIIOCOOOB pELICHUs PA3NUYHBIX 33a]a4 C SBHO 3aaHHON (pu3u-
YECKOM MOJIEJIbIO, 33/1a4, OIPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3JaHUE
buznyecKoit Moaenu, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha uzyudenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIET0 00pa-
30BaHus oTBouUTCS 136 vacos: B 10 kimacce — 68 vacoB (2 yaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipensaraemelii B mporpamMme o (pU3MKe NepedeHb JadOpaTOPHBIX U MpPaK-
TUYECKUX palOT SBIIAECTCS PEKOMEHJOBAaHHBIM, YUWUTENb JI€TAET BHIOOp IpOBeEe-
HUs J1a0OpATOPHBIX padOT U OMBITOB C YYETOM MHAMBUIAYAIBHBIX OCOOECHHOCTEMN
oOydJarommxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

dusuka — Hayka o npupojie. Hayunbie MeTOAbI O3HAHUS OKPYKAIOIIEr0 MU-
pa. PoJib 3KcriepyMeHTa M TEOPUHU B MPOLIECCE MO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUA M MporieccoB. HayuHble THUIIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBble U IU(POBBIE W3MEPUTEILHBIE MPUOOPHI, KOMIBIOTEPHBIE JaT-
YHKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKeHHE. ['paduku 3a-
BUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUSI, TyTH U MEPEMEILCHHUSI MaTepUalib-
HOM TOYKHU OT BPEMEHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe nBrkeHue. J[BUKEHUE MaTepUAIBHOM TOYKH IO OKPYKHO-
CTU C IOCTOSIHHOM MO MOJIYJI CKOPOCTBIO. YTJIOBas CKOPOCTb, JIUHEWHas CKO-
pocTs. Ilepuoa u yactora obpatieHus. [[eHTpocTpeMUTEIBHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETp, JBU-
YKEHHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cucTtembl O0TCU€Ta, WLIKOCTPALUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OPOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPHU-
30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IYTSIMH, MPOWICHHBIMUA TEJIOM 3a MO-
CJIEOBATEJILHBIE PABHBIE MPOMEKYTKA BPEMEHU MPHU PABHOYCKOPEHHOM JIBUXKE-
HUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanmn otHocurenbHOCTH ['anmunes. Ilepseii 3axkon Herotona. Muepuu-
aJbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BceMHupHOTro TsAroreHus. Cuia Tsxkectu. llepBas kocMmuyeckas CKo-
pPOCTB.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpalleHus. [lneuo cumnbl. YciioBus paBHo-
BECHS TBEPAOTO TENA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccenenoBanne ycaoBUKM PaBHOBECHUS TBEPIAOTO Teja, UMEIOLIETO OCh Bpallie-
HUSL.

Tema 3. 3akonvl coxpaneHus é mexanuxe

HNMmiynbc MatepruanbHON TOUKHU (Tesa), CHCTEMbl MaT€pUAIbHBIX TOYEK. M-
NyJIbC CUJIbl U U3MEHEHHE HMMITYJIbCa TeJla. 3aKOH COXPaHEHHs HMITyjbca. Peak-
TUBHOE JIBUKECHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MatepuanbHOil Touku. Teopema 00 MU3MEHEHUU KHU-
HETUYECKOU YHEPTUU.

[ToTennmanbHas sHeprus. [loTeHuumanbHas sHEprus ynpyro aepopMHUpPOBaH-
HOM npyxuHbl. [loTeHInanbHas sHEprus Tenaa BOJINU3H MOBEPXHOCTU 3EMIIH.

[ToreHunanbHbIE U HEMOTEHLIMAJIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIUAIb-
HBIX CHJI C U3MEHEHNEM MEXaHWYECKOM SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHHYECKON JHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCcTpoOMCTBA M NPAKTUYECKOE INPUMEHEHUE: BOILOMET, KOIED,
IIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHue abCoOMOTHO HEYIIPYroro yjiapa ¢ MoMOIIbIO JBYX OJUHAKOBBIX HU-
TSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. Juddysusa. Xapakrep IBHKEHHUS U B3au-
MOJICMCTBUS 4YaCTHI] BelecTsa. Moaenn CTpoeHus ra3oB, KUJIKOCTEH U TBEPABIX
TeJ 1 0OBICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieieil. Macca u pa3mepsl
monekyi. KonnuectBo BemiectBa. [locTtostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Lenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa



CpeoHEW KHMHETUYECKOM SHEPryMU TEIUIOBOTO JIBMXKEHMS yactull raza. lllkana tem-
nepatyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3a-
KOH JlanpToHa. M30mponeccsl B HaealbHOM ra3e ¢ MMOCTOSIHHBIM KOJIMYECTBOM Be-
niectBa. ['paduueckoe nmpeacraBieHre U30MPOIIECCOB: U30TEPMa, U30X0pa, u3o0a-
pa.

TexHudeckue yCTpOHWCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETp, Oapo-
METP.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, ¢hoTorpapuu Mo-
JIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKAa3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aWMOJEH-
CTBHSI.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEI, WUTIOCTPUPYIOIIAE YPAaBHEHUE COCTOSIHUS MICAJIBHOIO rasa, HU30-
IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Maccsl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSHUSL Pa3peKEHHOIO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoauHaMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEPIrusl OJAHOATOMHOI'O MACAJIBHOIO ra3a. Buapl Temionepenayu: TEIIONpOBO-
HOCTb, KOHBEKLIHs, U3JIy4YEHHE. Y IebHas TEINIOEMKOCTh BeuiecTsa. KommuecTsBo
TEIUTIOTHI MPH TEIUIONEpEaaye.

[Tonsitue 06 aguabatHoM mpouecce. llepBrlil 3akoH TepmoauHaMuku. [Ipu-
MEHEHHE MEePBOro 3aKOHa TEPMOJAMHAMUKH K u3onpoueccaM. ['papuueckas uHTep-
npeTarus padoThl rasa.

Bropoii 3akon TepmognHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHnunel AeiicTBUs TeioBbIX MamuH. [IpeoOpasoBa-
HUS DHEPrUM B TEIUIOBbIX MamnHax. KoaduuueHT nojae3Horo nedcTBus TEIIo-
Boi MamuHbl. [ukn KapHo u ero kosduieHT nose3Horo AelcTBus. JKOJIOTH-
YyecKue MpoOIeMbl TEIIOIHEPTETHKH.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: JBUIaTellb BHYT-
PEHHEro CropaHus, OBITOBON XOJOIUIBbHUK, KOHIULIUOHED.



Llemoncmpayuu

M3MeHeHne BHYTpPEHHEH »HEpruy Tejda MPU COBEPIICHWH paOOTHI: BBUIET
npoOKu n3 OyTBHUIKK TMOJ JIEHCTBUEM CKATOTO BO3JyXa, HarpeBaHue s¢upa B Ja-
TYHHOH TpyOKe myTEM TpeHUs (BUICOISMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEPTrUM (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OneIT M0 aanabaTHOMY PACUIMPEHHIO BO3QyXa (OMBIT C BO3AYLIHBIM OTHU-
BOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHAs U
OTHOCHUTEJbHAS BJIAXKHOCTh BO3/lyXa. HachleHHbIN nap. Y 1eiapHas TEIIoTa napo-
oOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHbIE MaTepuaiibl. [1naBnenne u xpu-
cTaJuIM3anus. Y JenbHas TemioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICH-
XPOMETP, KATOPUMETP, TEXHOJIOTMH MOITYYEHUSI COBPEMEHHBIX MAaT€pUaioB, B TOM
YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHrie OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMMKa

Tema 1. Inexkmpocmamuxa

DneKkTpu3anus Tela. DNEKTPUUECKUi 3apsana. J[Ba Buaa 3JIEKTPUUECKUX 3apsi-
10B. [IpOBOJHUKY, TUAIEKTPUKUA U TMOIYNMPOBOJHUKHU. 3aKOH COXPAHEHHS BJIEK-
TPUYECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUil 3apsi.
Dnektpudeckoe noiie. Hanpssk€HHOCTH 3iiekTpudeckoro noist. [Ipunnun cynep-
ITO3ULIAH IEKTPUUECKUX IOJIEH. JINHMN HANPSYKEHHOCTHU JIEKTPUYECKOTO ITOJIS.



PaGota cun anmextpocratudeckoro mois. [lorenmuan. PazHocTs moTeHIna-
70B. [IpOBOAHUKH U IUIEKTPUKH B IIEKTPOCTATUYECKOM ToJIE. J(MasIeKTprudecKas
IIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpoucTBa U NPAKTUYECKOE TPUMEHEHHE: IIEKTPOCKOIL, DIICK-
TPOMETP, 3IEKTPOCTATUYECKAS 3AINTA, 3a3€MJICHUE JIEKTPONPUOOpPOB, KOHIEHCA-
TOp, KOITUPOBAJIBHBIN amIapar, CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpA OT IUIOWIANH ILjIa-
CTHH, PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

DNEeKTpUYECKU TOK. YCIIOBHSI CYHIECTBOBAHUS 3JIEKTpUYECKOro Toka. Mc-
TOYHUKH TOKa. Cuiia Toka. [locTOAHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUUECKOE COMPOTUBJIEHUE. Y IEIbHOE CONMPOTUBIICHUE BemiecTBa. [lo-
CJIEI0BATENBHOE, MAPAILIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH J[xoymns—JIenmna. MouHoOCTh 3JIeKTpH-
YECKOI'0 TOKa.

DJIEKTPOABUKYIIAasl CUJa U BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

DJIEKTPOHHAsI MPOBOJAWMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COIPOTHB-
JICHUSI METAJJIOB OT TeMIiepatypbl. CBEpXIPOBOAUMOCTD.

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHass U IPUMECHAs! TPOBOJUMOCTh MOJIYIIPOBO/I-
HukoB. CBoiicTBa p—N-nepexoxa. [lonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaX M paciuiaBax JIEKTPOIUTOB. DIEKTPOIUTH-
yecKasi JUCCOoLMalnsl. JJIEKTPOIIU3.

DneKkTpudecKuil TOK B razax. CaMOCTOSITEIbHBIM U HECAMOCTOSITEILHBIN pa3-
pan. Mouaus. [lnazma.



TexHHUYEeCKUe yCTPOKWCTBA U MPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbT-
METp, PeocTar, UCTOYHUKUA TOKa, AJIEKTPOHArpeBaTelIbHbIE MNPUOOPHI, 3IEKTPO-
OCBETHUTENIbHbIE IPUOOPBI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN THOJ, TEPMHU-
CTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TAIbBAaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKAa U HATIPSYKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe u3MepeHue 3MeKTpOABMKYIIEH cuiibl. KopoTkoe 3aMbIkaHUE raibBa-
HUYECKOT'O AJIEMEHTA U OLEHKA BHYTPEHHErO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS €
y4€TOM COZepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OHO-
JIOTUH, XUMHUH, reorpauu v TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAYYHbIN (haKT, runoTes3a, (puzndeckas BEIUUMHA, 3aKOH, T€O-
pusi, HaOJIIOIEHNE, SKCTIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TuHeHas QyHKUMA, mapado-
Ja, runepoosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEK-
TOPBI U UX MPOEKIIUU HA OCH KOOPIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIpHAs Macca, TEIUIOBbIe CBOWMCTBA TBEPABIX Tell, )KUJIKOCTEH U Tra-
30B, 3JIEKTPUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAS JUCCOLIMALIMS, Tallb-
BaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOALIUITHUKYU, UCIIOIb30BAHUE 3aKOHA COXPAHEHUS WM-
nyJibca B TEXHHUKE (pakeTa, BOAOMET W JAPYTHE), ABUTATEb BHYTPEHHETO Cropa-
HUs, TapoBasi TypOUHA, OBITOBOW XOJOJUIbHUK, KOHIUIIUOHED, TEXHOJIOTHH TOJTY-
YEHUSI COBPEMEHHBIX MaTEpPUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIO-
TUHU, DJJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN MPHUHTEP, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIEKTPOOCBETUTEIBHEIC
puOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUSA

ITocTosiHHBIE MarHuTHl. B3anmoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuT-
Hoe mosie. BekTop mMarHuTHON WMHAYKUMH. [IpuHIMN Cyneprno3uiiuu MarHUTHBIX
nojei. JIunuu MarHuTHOW MHAYKUMM. KapTrHa NMHUA MarHUTHOM MHIYKIIUU I1O-
JIs1 IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJjie MPOBOJHKKA ¢ TOKOM. KapTuHa NUHUN MHIYKIIUU MarHUT-
HOTO TOJIS1 JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IMTPOBOJHU-
Ka, KaTylIKu ¢ TOkoM. OnbIT Ipcrena. BzanmoaeicTBue MpoBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HalpaBlieHUE. [[BUKEHNUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYK-
UM, DJNEKTPOJBHKYINAs CUJIa MHIAYKIIMU. 3aKOH JJICKTPOMArHUTHOW WHIYKIIUU
Qdapajest.

BuxpeBoe sniekTpruueckoe mnosie. IEKTPOABMKYIIAS CUJIa UHAYKIUU B TIPO-
BOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHAYKTUBHOCTD. SIBICHHE CAMOMHAYKLIMH. DJEKTPOJBHXKYIAs CUjIa CamMo-
WHIYKIHAH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne ycTpoHCcTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE Mar-
HUTBI, 3JIEKTPOMATHUTHI, 3JIEKTPOJBUIaTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO TIOJISL.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBneHne cCaMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO I0JIS KaTyIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.

HccenmenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenbHast cucrema. CBOOOHBIE MeXaHUUYECKue KoyieOanus. I'apMoHu-
yeckue konebanus. [lepuos, yacrota, ammintyaa u pasza konedbanuii. [IpyxuHHBIN
MasTHUK. MaTeMaTH4eCcKuil MasiTHUK. YpaBHEHHUE TapMOHHUYECKHX KOJICOAHUH.
[IpeBpailieHre SHEPTrUU MPY FAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbnbiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHS B HUJle-
QTBHOM KO0JIEOATEILHOM KOHTYpe. AHAJIOTHUSI MEXITY MEXaHUYECKUMH U AJIEKTPO-
MarHuTHeIMH KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS YHEPTUU B
UJICAIbHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennsbiii Tok. CHHYyCOUAANbHBIN MEPEMEHHBIH TOK. MOIIHOCTH mepe-
MEHHOTO TOKa. AMIUIUTYIHOE M JEHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA W HaIpsiKe-
HUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKHUI
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoOJaeOATeIbHON CUCTEMBI (MPYKUHHBIA WU Ma-
TEeMAaTUYECKUI MasiTHUK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pe3onaHca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mpu nocneaoBaTeIbHOM COEIMHEHHH PE3UCTOPA, KATYIIKA UHIYK-
TUBHOCTH M KOHJEHCATOpa.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKAa B LEMU W3 MOCIEN0BATENBHO COCIUHEH-
HBIX KOHAEHCATOPAa, KaTyIIKHA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanuueckue BOJIHBI, YCIOBUS pacnpoctpaneHus. [lepuoa. Cxopocts pac-
pOCTpaHEHUsl U JIMHA BOJIHBI. [lomepeuHblie U mpojoJibHbIE BONHBL. WHTEpde-
peHius U Audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue ycTpoucTBa U MPAKTUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HH-
CTPYMEHTHI, YJIbTPAa3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEIAUIIMHE, paaap, paauo-
NpUEMHUK, TEJIEBU30p, aHTeHHa, TesiepoH, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0M W 4a-
CTOTOM KOJeOaHU.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, IPEIIOMIIEC-
HUE, ToJIsIpu3aus, Tudpakivs, HHTepdepeHITU.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsamMonuHeiHOE pacpoOCTpaHEHUE CBETA B OJHO-
ponHoit cpene. JIyu cBera. TOUeUHBIN HCTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Jucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro ceeta. [Iger.

Cobuparomie u paccenBaroniie JuH3bl. ToHKas nuH3a. OKyCHOE paccTosi-
HUE M ONTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne m3oOpakeHuil B coOuparo-
X U PacCeHBAIOIIMX JUH3aX. Popmylia TOHKOM JIMH3bI. YBEIUYEHUE, JaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBas onrtuka. MHTepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUsl HAOJIIOZAEHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHONW KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

HMudpakuus ceera. JudpaknuonHas pemérka. Y cnoBue HAOIOAEHUS TIaB-
HBIX MaKCHUMYMOB IpY MaIECHUH MOHOXPOMAaTUYECKOIO CBETa HAa JUPPAKIUOHHYIO
PELIETKY.

[Tonspr3anus ceera.

TexHnyeckue ycTpoHCTBa M MPAaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, GpoTo-
anmnapar, NpOEKIMOHHBIN ammapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA,
T pakMOHHAsA PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE pacpOCTpaHEHUE, OTPAXKEHUE U NperaomiieHne cBeta. Or-
THYECKHUE TTPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenue natepdepeniinu cBera.

HaOmronenue audpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[lony4yeHne ciekTpa ¢ MOMOLIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Habmonenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuvl

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Hab6mronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH



['panubl MPUMEHUMOCTH KJIACCUYECKOW MeXaHWKW. [locTynarel cnennanb-
HOW T€OPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJIYJSI CKOPOCTH CBETA B BaKYy-
yMe, IPUHLIAIT OTHOCUTEIbHOCTH DUHINTENHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHH U COKPAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ DHEPruel ¥ UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHUS
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITyJbC (POTOHA.
OTtkpoiTue u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHBI

doTorpdexra. YpaBuenue DiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XUMHUUECKOE JIEVCTBUE CBETA.

TexHuyeckue yCTpoucTBa U MPaKTUYECKOE NMPUMEHEHUE: POTOdIEMEHT, (o-
TOJATYUK, COTHEYHAsi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[InanerapHas monens atoma. [loctynarsl bopa. Mznydyenue u normiomienue GoTo-
HOB TIPU NEPEXO0JIe aTOMa C OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpos.
CnexTp ypOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBsie cBoiicTBa yactul. Bosubl e bpoiiss. KopnyckyisipHO-BOTHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOmroienne TMHENYaThIX CIIEKTPOB U3TyUYCHUS.

Jlazep.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, TOKa3bIBAIOIIUE CIOXKHOCTh CTpOoeHHUs siapa. OTKpbITHE pa-
nuoakTuBHOCTU. OnbITel Pe3epdopaa nmo onpeneneHnio coctaBa paguoakTUBHOTO
uznyyeHus. CoiictBa anb(da-, 6eTa-, raMma-u3aydeHus. BiausHue paanoakTHBHO-
CTH Ha KUBbIC OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI AEPHON YJHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GM3HYECKOM KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
BuiibcoHa, siiepHbIi peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 3Bé3nnoro Hebda. Co3Be3nus, spkue 3BE3/bl, TIIAHEThI, UX BUAUMOE JIBU-
JKEHUE.

CosiHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTh. MIcTounuk sHeprun CoJiHia U 3BE31. 3BE3-
JIbl, UX OCHOBHBIE XAPAKTEPUCTUKU. J[MarpaMma «CIEKTPAIbHBINA KJIACC — CBETH-
MOCTB». 3BE3/Ibl TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETH-
MOCTB» JUISl 3BE3]l IJIAaBHOM IMOCIIEIOBATEIbHOCTU. BHYTpeHHEE CTpOeHHE 3BE3Z.
CoBpeMeHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U dBoJifoluK CoJTHIIA U 3BE3I.
DTanbl )KU3HU 3BE3.

Mueunsiii [Iyts — Hama ["anmaktuka. [Tonoxenne u neuxkenue Cosnina B ['a-
nakTuke. Tunel ranaktuk. PaguoramakTuky v kBasapbl. UEpHBIE ABIPBI B sApax ra-
JIAKTHK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaGnroneHnus: HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUHN ISl OTIpeeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpPHOro MOJyIIApHs U IPKUE 3BE3/bL.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponb ¢u3uku u acTpPOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOM, COLUaTb-
HOM M 3TUYECKOU cdepax NesaTeTbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKHU U acTpo-
HOMMHU B COBPEMEHHOM Hay4yHOH KapTHHE MHpa, pojib (pusnueckoi Teopuu B hop-
MUPOBAaHUU NPEJCTaBICHUN O (PU3MUECKON KapTHHE MHUpa, MECTO (PU3MUECKON
KApTUHBI MUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IMpEACTaBIIe-
HUW O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xkypca gusuku 06a30Boro ypoBHs B 11 kiacce ocyliecTBIsieTCs €
y4€TOM COZEpKATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, Ouo-
JIOTUU, XUMHH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (haKT, runoTe3a, puznyeckasi BEIMUYUHA, 3aKOH, TEO-
pusi, HaOJIIOIEHKE, SKCTIEPUMEHT, MOJIEJIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETpUUYECKUEe (QyHK-
LN CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXK-
JIECTBO, BEKTOPHI U UX MPOCKLIHUHA HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3-
BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMIA, TPU3HAKHU [1OJ00US TPEYrOJbHUKOB, ONpeere-
HUE TUTOIIAAN TUIOCKUX (UTyp U 00BEMA Tel.

buonoeus: snekTpuueckue sIBICHUS B )KUBOW NMPUPOAE, KoJeOaTelbHbIE IBU-
JKEHUS B )KUBOW MPUPOJIC, ONTUYECKHUE SIBIICHUS B )KUBOW MPUPOJE, NCHCTBUE pa-
ALY Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 0Opa30BaHUS KPUCTAJUTMUYECKOW PEMIETKH, CTEKTPaJIbHBIA aHa-
3.

l'eocpagpusa: MarHuTHBIE MOJIOCA 3€MJIM, 3alieKU MArHUTHBIX Py, (oTo-
ChEMKA 3€MHOM NTOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHHM.

Texnonozcua: JTMHUM DJIEKTpONEpPEnad, T€HEpaTOp MEPEMEHHOIO TOKA, JJIEK-
TPOABUTATENb, UHAYKIIMOHHAS NI€Yb, pajap, pAAUONPUEMHUK, TEIIEBU30D, AaHTCHHA,



tenedon, CBY-meyb, MPOEKITMOHHBIN ammapaT, BOJOKOHHASI ONTHKA, COJIHCYHAsS
Oatapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yaeOHOTO mpeameta «Du3uka» Ha ypoBHE CpemHEro oOIIero o0-
pazoBanusi (0a30BbIil ypOBEHB) ITOJKHO OOECHEUUTh JOCTUXKEHUE CIEIYIOLIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CHOCOOHOCTHh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS CHOP-
MHUPOBAHHOW BHYTPEHHEW MO3ULKEN JIMYHOCTHU, CUCTEMON LIEHHOCTHBIX OPUEHTA-
WA, TTO3UTUBHBIX BHYTPEHHUX YOEXKIEHUW, COOTBETCTBYIOIIMX TPATUIIUOHHBIM
IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KM3HEHHOTO OIbITa M OIbITa
JESATENPHOCTH B MPOLIECCE PEeATN3aMU OCHOBHBIX HAIPABJICHUN BOCIUTATEIILHON
JESITEIBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX TYMAaHHCTHUUECKUX U JEMO-
KpaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKONM TPAKIAHCKOW HIACHTUYHOCTH, MAaTPUOTH3-
Ma;

LIECHHOCTHOE OTHOIIIEHUE K TOCYIapPCTBEHHBIM CUMBOJIAM, TOCTHXKEHUSIM POC-
CUICKHX YYEHBIX B 00J1aCTH (PU3MKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodheccCHoHANIbHON eSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSYKEHUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C(pOPMUPOBAHHOCTH IKOJOTHUYECKON KYJIBTYpbI, OCO3HAHUE IJ100aJILHOTO Xa-
pakTepa dKOJIOrMYECKHUX MpodIIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacCIIMpPEHNE ONBITA NEATEIBHOCTH JKOJIOTMYECKON HAITPABICHHOCTH HA OC-
HOBE UMEIOIIMXCS 3HAaHUH 10 PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAyYHOU JEATEIIBHOCTH, TOTOBHOCTH B IIPOLIECCE H3Y-
YeHUsI (PU3UKHU OCYLIECTBIATh IMPOEKTHYIO M HCCIEN0BATENIbCKYIO JIEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3zoBble Jiornueckue aelcTBUA:
CaMOCTOSITeTILHO (POPMYITMPOBaTh M aKTyaJIUW3HPOBaTh MPOOJIEeMy, paccMar-
pUBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEMU ACATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH UX HO-
CTHIKCHUS,
BBISBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEUMS B pacCMaTpUBAEMBbIX (pU3HUEC-
CKMX SIBJICHHUSX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJEMBbI ¢ YU4ETOM aHajIu3a UMEIOITUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBITIOJHATH PA0OTY B YCIOBHSIX PEATHHOTO, BUPTYaJIbHO-
ro U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH TIOHITHIMHU U METOAaMH (-
3U4ECKON HAYKH;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOM JEATEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIA/IETh BUJIAMHU JIEATEIBHOCTHU IO MOJyYEHUIO HOBOI'O 3HAHMSI, €r0 MHTEP-
npeTaluu, TpeoOdpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaIUsIX, B
TOM YHUCJIE TIPH CO3JJaHUH YU€OHBIX MPOEKTOB B 001acTH (HU3HKH;

BBISIBJISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3a7ady, BbI-
JBUTATh TUIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTBI AJIs JOKa3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJyUYEHHBIE B XOJI€ PEIICHUs 3ajaul Pe3yIbTaThl, KpUTHYE-
CKHU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCJIOBH-
AX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B O0Opa30BaTENIbHOMN Aes-
TETBHOCTH, B TOM YHUCJIE NIPU U3yUYCHUHN (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTDH 3HAHUA MO (PU3NKE B MPAKTUIECKYIO 00JIACTh KU3HEACS-
TEJIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYILECTBJIATh MOUCK, aHAU3, CH-
CTEeMaTHU3AIMI0 U WHTEPIIPETANIO HH(DOPMALIUY PA3IUYHBIX BHIOB B (HOPM TIpe-
CTaBJICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPeICTBa MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIO-
TMid B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 3a7ad C
coO0IeHneM TpeOOBaHUM 3PrOHOMHUKH, TEXHHKU O€30MaCHOCTH, TMTHEHbI, pe-
cypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON Oe€3-
OIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJEPKAaHUS B PANUYHBIX (hopmaTax ¢ yué-
TOM Ha3HaueHHUS WH(OpPMAIMHM U IETEBOW ayIWTOpPWH, BBHIOMpAas ONTUMAaIbHYIO
dbopMy nIpeICTaBIECHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISITh OOIIEHHE Ha ypokax (PM3MKUA M BO BHE-YPOUHOH JEATEIbHO-
CTH,



pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMid U CMATYaTh KOHQIUK-
TBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYATbHOM
paboThI;

BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX MH-
TEPECOB U BO3MOXXHOCTEH KaXKAOTO YJIeHA KOJIJICKTHBA,

IPUHUMATDH IEJId COBMECTHOM JESTENbHOCTH, OPIraHU30BBIBATH M KOOPAMHHU-
pOBaTh JACUCTBUS MO €€ JOCTIKEHHIO: COCTABIATH IJIaH JEHCTBUMN, pacpeaemsaTh
pOJIH ¢ yU€TOM MHEHUN yYaCTHUKOB, 00CYKAaTh Pe3yabTaThl COBMECTHOM padOTHI;

OLICHMBATh KA4€CTBO CBOETO BKJIA/Ja M KAXKIOTO yYaCTHHKA KOMaHIBI B 00-
UK pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE NMPOEKTHI, OLIEHUBATh UJEU C MO3ULUKA HOBU3HBI, OPUTH-
HAJIBHOCTH, TPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBISTh MO3UTUBHOE CTPATETUUECKOE MOBECHUE B PA3IUYHBIX CUTYa-
IUSIX, TIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATEIIbHYIO JIEITEIbHOCTh B 00JacTH
(GU3MKKM ¥ aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COO-
CTBEHHbIE 33]]a4H;

CaMOCTOSITEJIbHO COCTABJIATH TUIaH PELICHUs] PACYETHBIX U KaueCTBEHHBIX 3a-
Jlay, TIJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThl ¢ YU4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuupsATh paMKH y4€OHOTO TIpeIMETa Ha OCHOBE JTUYHBIX MPEANOYTCHUM;

JieJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, Oparh Ha ce0s OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSBICHUIO PYIAUIIUU B 001aCTH (HU3H-
KM, ITOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIM YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIAJICTh HAaBBIKAMU TMO3HABATEIHHONU PE(IICKCUU KaK OCO3HAHUS COBEpIae-
MBIX ICCTBUNA U MBICTUTEIIbHBIX MIPOIIECCOB, UX PE3YJbTaTOB U OCHOBaHUMH;

HCIIOJIB30BaTh NMPUEMBI peIeKCUM JISI OLICHKU CUTYyallud, BHIOOpa BEPHOIO
pelieHus;



YMEThb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS MO UX CHU-
KEHHIO;

NPUHUMATh MOTHBBI U apTyMEHTBl JPYTUX NpPHU aHaIU3€ Pe3yJIbTaToB Jes-
TENbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI U apTyMEHTBl JPYTUX NpPHU aHaIU3€ pe3yJIbTaToB Jes-
TEIBHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU.

B mpouecce noctuxkeHMs! JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBbI
1o (u3MKe Ui YPOBHS CpelHEro ooiero oOpa3zoBaHus y oOydarolIUXCsl COBEP-
IICHCTBYETCSI SMOIMOHANBHBIA HWHTEIUIEKT, Mpeanojaraiomuid chopMUpoOBaH-
HOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHME, BUACTh HAIPaBJICHUS Pa3BUTHsI COOCTBEHHON 3MOLIMOHAIIBHOM c(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE PUHUMATH OT-
BETCTBEHHOCTH 32 CBOE MOBEJECHUE, CIOCOOHOCTh aJalTHPOBATHCS K AMOIIMOHATb-
HBIM U3MEHEHUSAM U NPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIIeXy, ONTUMU3M, UHUITMATUBHOCTb, YMEHHE JICHCTBOBATH MCXOJS U3 CBOUX BO3-
MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBaTh €r0 MpPU OCYIIECTBICHUU OOILEHUS, CIOCOOHOCTh K COUYB-
CTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIONINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (GU3UKHU B (DOPMUPOBAHUU CO-
BPEMEHHOW HayYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHO-
JIOTHI, B PAKTUYECKOW NEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIII TPUMEHEHUSI U3YyUEHHBIX (PU3MUECKUX MOJIEICH: MaTe-
pUasibHas TOYKa, MHEpIMaIbHasl CUCTEMa O0TCcuéTa, abCOIIOTHO TBEPOE TEJO, Hie-
aJIbHBIN Ia3, MOAEIN CTPOCHUS Ia30B, KUIAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN DJICK-
TPUYECKUI 3aps]l IPU pelieHUuU HU3NIECKUX 3a]1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKE-
HUE, CBOOOIHOE TAJICHUE TN, ABMKCHHUE MO OKPY>KHOCTH, WHEPIUS, B3aUMOJICH-
ctBue Ten, quddysusi, OpoyHOBCKOE ABMKEHUE, CTPOCHUE JKUIKOCTEH U TBEPABIX
TeJl, U3MEHEeHHEe 00BhEMa TeJl MPU HarpeBaHUU (OXJIAXIECHUHU), TEIIJIOBOE PaBHOBE-
CHe, WUCHapeHue, KOHJCHCAllWs, TUIaBJICHHE, KPUCTAJUIM3AIUs, KUIICHUE, BIIaX-
HOCTbH BO3/1yXa, NMOBBIIIECHUE JABJICHUS ra3a MpPU €ro HarpeBaHUMU B 3aKPBITOM CO-
CyJie, CBSI3b MEXK]ly MapamMeTpaMu COCTOSIHUS Ta3a B U30IMPOIECCax, DJICKTPU3ALIMS
TeJI, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, MyTh, EPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, M-
MyJIbC TE€Ja, KWHETUYECKAsT SHEPIUsi, MOTEHIIUAJIbHAS SHEPIUsi, MEXaHU4YecKas pa-
00Ta, MexaHWYeCKasi MOIIHOCTbh; MPU ONMHCAHWU NPaBUIBHO TPAKTOBATh (hu3nye-
CKHM CMBICII HCIIOJb3YEMBIX BEJIWYHH, UX O0O3HAUYCHHUS M CIUHHIIBI, HAXOJHUTh
(dhopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTMMH BeJIUYHHA-
MH;

OMUCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SBJICHUS, HC-
noJb3ysl (PU3UYECKUE BEJIMUYUHBI: JIaBJICHUE Ta3a, TeMIepaTypa, CPEIHssT KUHETH-
yecKas JHEpPrusi XaoTHMYECKOTO JIBUKECHMS MOJIEKYJ, CPEIHEKBaJpaTUYHasi CKO-
POCTb MOJICKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHsIS dHEprus, padora rasza, Kodd-
(ULIMEHT MOJE3HOTO NEHUCTBUSI TEIUIOBOTO JBUTATEIIS; NMPU ONMHMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICT UCTOJIb3yEMbIX BEJIUUMH, UX 0003HAYCHUS U €/1U-
HUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEJIMUUHY C JIPY-
TUMHM BEJIMUUHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
IIPU ONMCAHWM IPABUIBHO TPAKTOBATh (PM3MYECKUM CMBICIT MCIOJIB3YEMBIX BEIIH-
YUH, UX 0003HAYCHMS W CIIMHMIIBI;, YKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIOIINE JTAHHYO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUs MEXaHWYECKOW PHEPTUH, 3aKOH COXPAHEHHUs UMITyJibCca, IPUH-
LUIT CYNEPIIO3UIMU CUJI, IPUHIUIT PABHOIIPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0O TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BBIC 3aKOHHBI,
CBSI3b CPEJHEH KWHETUYECKON SHEPruu TEIUIOBOTO JBMXKEHHUS MOJIEKYJ C alco-
JIFOTHOM TEMIIEPATYPO, NTEPBBIN 3aKOH TEPMOJIUHAMUKHU, 3AKOH COXPAHEHHUS DIICK-
TPUYECKOTO 3apsiaa, 3akoH KylioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (hopmyiu-
POBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHUS (TPaHUIIbI, OOIACTH)
MIPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIIUIBI JECHCTBUS MAIlIWH, MPUOOPOB W TEXHUYE-
CKUX YCTPOMCTB; pa3nuyaTh YCJIOBUSA HUX O€30MacHOTO HCIIOJIb30BAHUS B TOBCE-
JTHEBHOM KU3HHU,

BBITIOJIHATD DKCIEPUMEHTHI 10 UCCIEIOBAHUIO (PU3NUECKUX SIBJICHUN U MPO-
I[ECCOB C UCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUM, MPU 3TOM (HOpMy-
JUPOBATh TIPOOIeMy/3aaqy U TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTa, COOMPATh ycTa-
HOBKY M3 NPEIJIOKEHHOTO O0OpYAOBaHMs, MPOBOJUTH ONBIT M (DOPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MTPU
ATOM BBIOMpATh ONTUMAIBHBIN CIIOCOO U3MEPEHUS U UCIOIb30BATh U3BECTHHIC ME-
TOJbI OLIEHKH ITOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMYMHAMHU C HCIIOIb30-
BaHHUEM MPSIMBIX U3MEPEHUMN, IPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpauKoOB, AEIAaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOIro 3KCHEpHMEHTa, Y4eOHO-UCCIEA0BATENIbCKON U MPOESKTHOU nies-
TEJIBHOCTH C UCIOJIb30BAaHUEM HM3MEPUTENBHBIX YCTPOUCTB U Ja0OPaTOPHOTO 000-
pyAOBaHUs;

penaTh pacu€THBIE 3a/1a4U C SIBHO 33JIaHHOM (PU3NYECKON MOJAEIBIO, UCIIOJIb-
3ysl PU3HYECKHUE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d BbIOU-
paTh (GU3UYECKYI0 MOJECIb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (OPMYIIbI, HEOO-
XOAUMBIE JIsl €€ PElIeHUs], IPOBOJUTh PAaCUYEThl U OLIEHHBATHh PEATBHOCTH IMOJY-
YEeHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCyKJIEHUW C OMOPOIl Ha MU3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (HU-
3UYECKHUE SIBICHUS;

UCITIOJIB30BATh MPU PEIICHUH y4eOHBIX 33Jlad COBPEMEHHbIE MH(POPMAIIUOH-
HbI€ TEXHOJIOTUHU JJI TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAILIMU U TIPE/ICTaBIIe-
HUs y4eOHOM M Hay4HO-TIOMYJSPHOW MH(POpPMALIMH, MOIYYEHHON W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYI0 HH(OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHU-
KA ¥ TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B IPYMIE C BBHITOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH, TUIAHU-
poBaTh pabOTy TPYIIIbI, PAMOHATBEHO PACHpeesITh 00S3aHHOCTH U TUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aIEKBaTHO OLIEHUBATh BKJIAJ KaxK10-
ro U3 YYaCTHUKOB I'PYIIIBI B pELHICHUE paccMaTpUBaeMO MPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATH Ha MPUMeEpPax pojib U MecTO GU3UKH B (OPMHUPOBAHUU CO-
BPEMEHHON Hay4YHON KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUH, B TMPAKTUYECKOMN NIEATENbHOCTH JIIOJIEH, IEJOCTHOCTh M €IMHCTBO (hr3nye-
CKOW KapTUHBI MUDPA;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3MUECKUX MOJETEH: Toueu-
HBII JJIEKTPUYECKUN 3apsfl, JIyd CBETA, TOUECUHBI UCTOYHMK CBETA, SIEPHAS MO-
JIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTI'O SApa MPH pelIeHnn (U3NIECKUX 3ajay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HMKU: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, JIEKTPOMAarHUTHasI MHIYKLHS, JEMCTBUE MATHUTHOTO TOJIsI HA MPOBOJ-
HUK C TOKOM W JBIXYIIUNCS 3apsij, 3JEKTPOMarHUTHbIE KOJEOAHUS U BOJIHBI,
IpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, OTPakKeHUE, MpeoMieHue, uHTepde-
peHuus, Tudpakiys U NOJsIpU3alusl CBETa, TUCTIEPCHs CBETA, POTOIIEKTPUUCCKUN
abdext (botorddexr), cBeTOBOE AaBiICHUE, BOSHUKHOBEHUE JIMHEHMYATOrO CIICK-
Tpa aTOMa BOJOPO/a, ECTECTBEHHAsI U HCKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, HIEKTPUUECKYIO TPOBOAUMOCTD PA3IMYHbIX CPEM) U ANEKTPOMArHUT-
HbI€ SIBJIEHUS (TIPOLIECCHI), UCIOJIb3YA (PU3NUECKUE BEIMYMHBI: SJIEKTPUUYECKUN 3a-
psid, cuila TOKa, AJIEKTPUYECKOE HANpsHKEHHE, DJIEKTPUYECKOE COMPOTUBIICHHUE,
pa3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIIKYILAs cujla, paboTa TOKA, MHIYKIUS Mar-
HUTHOTO T0JIsA, cuia Amriepa, cuia JIopeHna, ”HAYKTUBHOCTh KaTyIIKH, SHEPTUs
AIEKTPUYECKOTr0 WU MAarHUTHOIO MOJIEH, MEPHOJ U YacToTa KosieObaHuil B koneda-
TEJILHOM KOHTYpE, 3apsii U CHJIa TOKa B IPOLECCE TAPMOHUYECKUX DJIEKTpOMar-
HUTHBIX KOJeOaHuil, POKYyCHOE pacCTOSHUE U ONTHYECKask CUja JIMH3bI, IPU OIHU-
CaHUM TMPABUJIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJNB3YyEMbIX BEIMYHH, UX
0003HAYEHHUS U €AUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (U3HUe-
CKYIO BEJIMYMHY C IPYTUMU BETUYHMHAMMU;

OMKCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHMS W MPOLECCHI, UCHOIB3Ys (PU3U-
YECKHE BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa
CBETa, PHEPIHsl U UMITYJIbC (POTOHA, IEPUOJ TOJypacHaaa, SHEPrusl CBSI3U aTOM-
HBIX sJIep, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKUI CMBICI HCIIONb3Ye-
MBbIX BEJTMYHMH, UX 0003HAUECHUS U €AUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE



JTaHHYI0 (PU3UYECKYI0 BEJIMYMHY C APYTMMU BEJITUYMHAMHU, BBIUYUCISATH 3HAUCHHE
(U3UYECKON BEIIMUNHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHHS, UCIONB3YS (U3UUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEJIMHEHHUS MMPOBOJHUKOB, 3aK0H Jlxkoyns—JIeHna, 3akoH 3JIEeKTPOMAarHUTHOW WH-
OYKUWW, 3aKOH TPSIMOJIMHEWHOIO PAacHpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMclia, MocTynatsl bopa,
3aKOH PaIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULbl, 00J1aCTH) MpUMeE-
HUMOCTH;

OIIpEENATh HAIIPABJIEHUE BEKTOPA UHIYKIIMU MarHUTHOTO I0JI POBOIHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTH U OINHUCHIBATH N300paKEHHE, CO3]aBAEMOE MIIIOCKUM 3€pKajiOM, TOH-
KOM JIMH30M;

BBITIOJHATH DKCIEPUMEHTHI 110 UCCIECTOBAHUIO (U3UYECKUX SIBJICHUNA U TPO-
LIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUH: MpHU 3TOM (opMy-
JUPOBaTh MpobieMy/3ajauy U runoTe3y y4eOHOro SKCIepuMeHTa, cooupaTh ycra-
HOBKY M3 MPEJI0KEHHOTO O0OpyAOBaHMs, MPOBOJUTH OMBIT M (HOPMYIUPOBATH
BBIBO/IBI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCIOIb30BaTh U3BECTHBIE Me-
TOJIbI OLICHKU MOTPENTHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYHMH C HCHOJIb30BAHHEM IMpsi-
MBIX U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh pe3yibTa-
ThI TIOJTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHUJIC TAOJHIl U TPaduKOB,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEIOBaHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro 3KCHEpHMEHTa, Y4eOHO-UCCIEA0BATEIbCKON U MPOESKTHOU nies-
TEJIBLHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1abOpaTOpHOro 000-
pYJOBaHMS;

peliath pacu€THbIC 33Ja4u C ABHO 3a/laHHON (PU3UYECKON MOJIENbIO, UCTIOb-
3ysl U3MUECKHUE 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauyd BbIOU-
paTh (PU3MYECKYI0 MOJEINb, BBIIETATh (PU3NYECKHUE BEIUYUHBI U (HOPMYIIbl, HEOO-
XOJUMBIE JIJIsl €€ pellieHus, MPOBOAUTH PACUEThl U OLEHUBATH PEAIbHOCTH MOJY-
YEeHHOT'O 3HaYCHUs (PU3NUECKON BEITMYHHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LENOYKY pacCykKJICHHUI ¢ OMOpOol Ha M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (HU-
3MYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YUYEOHBIX 33aJad4 COBPEMEHHblE MH(POpPMALMOH-
HbI€ TEXHOJIOTUH JJI IIOMCKA, CTPYKTYPUPOBAHUs, HHTEPIIPETALIMU U IIPEICTAaBIIC-
HUSl y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYSCHHOW U3 Pa3IHMYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOUIEr0 MUpa, B Pa3BUTHE TEX-
HUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIEH, MIaHU-
poBaTh pabOTy TPYMIIbI, PALMOHAIBHO PaclpelesaTh 0O0S3aHHOCTH U TUIaHUPOBATH
NEeATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJIEKBaTHO OLEHUBATh BKJIAJl KaX10-
r0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHble cocTosiHUA BemecTBa. dazo- 5 bubnuorexa [IOK

BBIC IICPCXOABI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Nen/n  Tema ypoka Kounrtpoa IMpakTuy HMara uugposbie
Bcero bHbBIE ecKHe H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie MmeToas! no3Ha- 1 01.09.2023  bubnuoreka [{OK
HUS OKPYXKAIOIIEro Mupa https://m.edsoo.ru/ff0c32e2
2 Poie 1 MecToO Gpu3nKu B OpMHUPOBAHUN COBPEMEHHOMN 1 01.09.2023
Hay4YHOU KapTUHBI MUPA, B MPAKTUYECKOM €SI TEIILHOCTH bubmmorexa [JOK
. https://m.edsoo.ru/ff0c33e6
moaei
3 MexaHuueckoe aBrkeHne. OTHOCUTENFHOCTE MEXaHUUE- 1 04.09.2023 = bubmmoreka [JOK
cKoro ABwkeHus. [lepeMeniienue, CKOpOCTb. https://m.edsoo.ru/ff0c3508
4 VYckopenune CKOpOCTh IIPHU IBUKEHUH C IIOCTOSTHHBIM 1 08.09.2023 = bubmmoreka [JOK
YCKOPEHHUEM https://m.edsoo.ru/ff0c3620
S) Pemenne 3amau Ha onpeeneHne KHHEMATHYECKUX BEJIH- 1 11.09.2023  Bygnmorexa LIOK
YUH. https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaIeHUS 1 15.09.2023 = bu6mmoteka [IOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneirinoe nBmxenue. [[BmkeHne MaTepualibHOM 1 19.09.2023 = bubauoteka [JOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunuun otHocutensHocTH ["anunes. Muepuunanbabie 1 22.09.2023 | bubauoteka IJOK
cuctemsl orcuera. [lepBriit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [Ipunnun cynepno3uuuu cui. Bropoit 1 25.09.2023 | bubOmmoreka [IOK
3aK0H HpIOTOHA [ MaTepruaabHON TOYKH https://m.edsoo.ru/ff0c3be8
10 Tpertnii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1 29.09.2023  bubamoreka [HOK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHOTO TsaroteHus. Cuna Tspkectr. [lepBast 1 02.10.2023  bubGauoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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KOCMHUYECKaA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 06.10.2023  bu6muoteka LJOK
https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdumment tpenns. Cuna conpoTHsiie- 09.10.2023  Bbubauoreka [JOK
HUs [IPU JBUKEHUU TeNa B )KUIKOCTH MJIU ra3e https://m.edsoo.ru/ff0c3f76
14 [TocTymarenbHOE U BpaliaTeIbHOE JBMKEHHUE a0COIOTHO 13.10.2023
TBEpOTrO Tena. MomeHT cuibl. [1nedo cunbl. YcnoBus brbmmorexa [JOK
P ' ’ https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPIOTO Tea
15 NmMnynbsc MmaTepraibHOM TOUKH, CUCTEMbI MATEPUAIbHBIX 16.10.2023
Touek. Miynbe cuibl. 3aKOH COXPaHEHHUs UMITYIbCca bubmorexa LIOK
] Y ' P FIRGA. https://m.edsoo.ru/ffoc43d6
PeaktuBHOE ABMKEHUE
16 Pabora u moutHOCTH cnibl. KuHeTnueckast sHeprusi mare- 20.10.2023
nanbHOH Touku. Teopema 00 M3MEHEHUU KUHETUYECKONH bubmorexa LIOK
P + 0P https://m.edsoo.ru/ffoc4502
SHEPTUHU
17 [TorenumaneHas sHeprus. [loTeHunanpHas sHEprus 23.10.2023
TO AepopMupoBaHHOM NpyxuHbl. [loTeHnnanbHas bubmmorexa LIOK
YIPYTO ACQOpMHP PYCHHEL t https://m.edsoo.ru/ff0c461a
SHEPTHUsl TeJla BOJIU3U MOBEPXHOCTU 3eMITH
18 [ToTennuanpHble U HEMOTEHIMANBbHBIE CUJIbl. CBSI3b pabo- 27.10.2023
THI HETIOTCHITUAJIBLHBIX CHJI C ©3MEHEHHEM MEXaHHIECKOH bubnuoreka [{OK
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTUH
19 JIaGopartopHas pabota «lccnenoBanue cBsizu pabOTHI CH- 10.11.2023
JIbl C U3MEHEHUEM MEXaHWYECKOM PHEPTUHU Teja Ha MpH-
Mepe PACTSHKEHHS PE3UHOBOTO JKTYTa
20 KonrtponsHast pabora o teme «Kunematuka. JluHamuka. 13.11.2023  bubnuoteka [IOK
3aKOHBI COXPAHEHUS] B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TOJIOKEHHS MOJIEKYIISIPHO-KMHETUYECKOM 17.11.2023 = bubauoteka [JOK
teopuu. bpoyHoBckoe asmwkenue. ubddysus https://m.edsoo.ru/ff0c4dc2
22 Xapaxkrep ABHKEHUS U B3aUMOJCHCTBHS YaCTHULL Bellle- 20.11.2023

cTBa. MoJienu cTpoeHust Ta30B, KUJIKOCTEH U TBEPIBIX



https://m.edsoo.ru/ff0c3d00
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TEI

23 Macca monekyin. KonmngectBo BemiectBa. [TocrosinHas 24.11.2023
ABoraapo
24 TennoBoe paBHOBecue. TeMneparypa u €€ U3MepeHHUeE. 27.11.2023
[[Ixana temnepatyp Llenbcus
25 Wneanphbiii raz B MKT. OcHoBHoe ypaBHenne MKT 01.12.2023  bubmuoteka LJOK
https://m.edsoo.ru/ffOc4fde
26 AOGcomoTHas TeMIiepaTypa Kak Mepa CpeIHeil KHHeTH4e- 04.12.2023
CKOI1 SHEepTuu ABM)KEHUS MOJIEKYIN. Y paBHEHHE bubmorexa LIOK
. https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 08.12.2023
28 JlaGopaTopHas pabota «lccnenoBanue 3aBUCUMOCTH 11.12.2023
MEX1y apaMeTpaMy COCTOSHUS Pa3peKEHHOTO ra3a
29 N3omporieccsl B uacaibHOM rasze U ux rpaduueckoe 15.12.2023  Bubmmoteka [IOK
MpeICTaBICHUE https://m.edsoo.ru/ff0c570e
30 BHyTpeHHss sHEprusi TEpMOAUHAMUYECKON CHCTEMBI U 18.12.2023
crocoObI €€ n3meHnenus. KomnuecTBo TemioTs 1 padora. bubmmorexa [JOK
https://m.edso00.ru/ff0c5952
BHyTpeHHsIs SHEpTHUs 0JTHOATOMHOTO HJICATHHOTO Ta3a
31 Bunsl Tennonepenaun 22.12.2023 | bubauoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 VY nenbHas TemIoEMKOCTH BemecTBa. KomnaecTBo Terio- 25.12.2023 | bubauoteka [JOK
ThI IIpU Temionepeaaye. AnradaTHbIi IpoIece https://m.edsoo.ru/ff0c5c36
33 IIepBblil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K 29.12.2023  bubnmoreka [HJOK
H30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 12.01.2024  Bu6nuoteka LIOK
TEPMOJIMHAMUKHU https://m.edso0.ru/ff0c6230
35 [Mpunmun nevicteus u KT/ TernmoBoi ManHbI 15.01.2024  bubnuoteka [JOK
https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1 19.01.2024
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37 DKoJoru4eckue npoOaeMbl TETIO3HEPTETUKH 22.01.2024
38 O6o6maromuii ypok «MomnekymsipHas ¢pusrka. OCHOBBI 26.01.2024  Bu6muoreka IIOK
TEPMOJUHAMUKHN» https://m.edsoo.ru/ff0c6938
39 KontponbHas padota nmo teme «MonekyisipHas pu3ukKa. 29.01.2024  BbubOmmoreka [IOK
OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u KoHAeHcaus. Vicnapenue u Kurme- 02.02.2024  bubnuoteka [JOK
HUE https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS U OTHOCHTEJIbHAS BIAXKHOCTH BO3TyXa. 05.02.2024  BubGauoreka LIOK
Hacpimennsiii map https://m.edsoo.ru/ff0c64d8
42 Tépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. 09.02.2024
AHU30TpONUS CBOMCTB KPUCTAILIOB. JKUIKHE KPUCTAIIIBI. bubmorexa LIOK
https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u KkpuctaumMs3anus. Y qesbHas TeIoTa 1iaB- 12.02.2024  bubOsmmoteka [IOK
nenusi. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHnca 16.02.2024  Bbubaunorexa [{OK
https://m.edso0.ru/ff0c6820
45 DnekTpu3aiys Tel. DIeKTpuueckuii 3aps. /[Ba Buma 19.02.2024  Bu6auoreka [JOK
BJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0c6bcc
46 IIpoBOAHMKY, TUANEKTPUKH U NOJYIIPOBOJHUKH. 3aKOH 26.02.2024  bubnuoreka [IOK
COXPAHEHUS JIEKTPUYECKOIO 3apsijia https://m.edsoo.ru/ffOc6bcc
47 Bsaumonerictsue 3apsnoB. 3akoH Kynona. Toueunsii 01.03.2024  bubGnumoreka [JOK
AJIEKTPUYECKUN 3aps https://m.edsoo.ru/ffOc6ce4
48 HanpsxénHnocTs anekTpudeckoro nois. Ipunmun cy- 04.03.2024
MEPIO3ULIAN INEKTPUUECKUX MoJel. JInann Bubmmorexa [IOK
N https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
49 Pabota cuin anekrpoctaruyeckoro noss. [lorenmman. 11.03.2024  Bubaunoreka [{OK
PasHocTh moTEHITNATIOB https://m.edsoo.ru/ff0c6f00
50 IIpoBOIHMKY U AUDIIEKTPUKU B HJIEKTPOCTATUYECKOM I10- 15.03.2024 = bubnuoteka [JOK

JIC. I[I/IB.HGKTPI/I‘ICCKaSI MPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018
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51

52

DnekTpoéMkocTh. KoHnencatop

DneKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOpa. DHEPrusl 3a-
PSKEHHOT'O KOHJEHCAaTopa

18.03.2024

22.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

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

53

Jlaboparopnas padota "M3mepeHue 3MeKTPOEMKOCTH
KOHJIeHcaTopa"

01.04.2024

54

55

56

[TpuHIMN NEHCTBUS U IPUMEHEHHE KOHICHCATOPOB, KO-
MUPOBAILHOTO amnmapara, CTpyHHOTo IpUHTepa.
DneKTpocTaTUYeCKas 3alnuTa. 3a3eMIIeHre
ANEKTPONpUOOpPOB

DeKTpUYecKuil TOK, YCJIOBUS ero cyuiectBoBanus. I1o-
cTosiHHBIN TOK. Cuita Toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu

HOCJ’IGI[OB&TCHLHOG, mapaujicjabHOC, CMCIIAHHOC COCAU-

HeHue NpoBoIHUKOB. JIabopaTopHas paborta «M3yueHue
CMEUIaHHOTO COEJIMHEHHUS PE3UCTOPOB»

05.04.2024

08.04.2024

12.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

15.04.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1st TOJTHOM (3aMKHYTOM ) SJIEKTPUYECKOH 11e-
. Kopotkoe 3ambikanue. JlabopatopHas padora «3-
Mepenue JJ]C ucTouyHnKa TOKa U €ro BHYTPEHHETO CO-
MIPOTUBIICHUS

19.04.2024

bubnmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

60

DneKTpOHHAs IPOBOANMOCTD TBEPABIX METAJNIOB. 3aBU-
CHUMOCTb COTIPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIMMOCTh

DnexTpuuecKnuii TOK B BakyyMme. CBOICTBA 2JIEKTPOHHBIX
MyYKOB

22.04.2024

26.04.2024

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHAsl TPOBO-
numoctb. CBolicTBa p—N-niepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI

27.04.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc84ae
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62 DNEeKTPUYECKHI TOK B pacCTBOpaxX M paciuiaBax JeKTpo- 1 03.05.2024  Bu6nmoreka [IOK
JIUTOB. DJEKTPOJIUTHYECKAS TUCCOUMAIUA. DIEKTPOJIU3 https://m.edsoo.ru/ff0c82ba

63 DneKTpudecKkuil TOK B razax. CaMOCTOsTEIbHBIN U Heca- 1 06.05.2024  bubmuoreka [JOK
MOCTOSITENBbHBIN pa3psal. Monunus. [1nazma https://m.edsoo.ru/ffOc84ae

64 DneKTpuYecKre MPUOOPHI M YCTPOUCTBA M MX MPAKTHYC- 1 13.05.2024 = bubauoteka IJOK
ckoe nmpumeHeHue. [IpaBuia TeXHUKH 0€30IaCHOCTH https://m.edsoo.ru/ff0c86fc

65 O06o006maromui ypok «IeKTPOIuHAMUKA 1 17.05.2024  bu6nuoteka [IOK
https://m.edsoo.ru/ff0c88be

66 KonTponbnas pabota nmo Teme «3aexrpoctatuka. [Tocto- 1 20.05.2024  BubOmmoreka [IOK
SIHHBIN AJICKTPUUYECKU TOK. TOKM B pa3IMUHbBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a

67 PesepsHblil ypok. KonTponbHas padbota no teme "nek- 1 24.05.2024  bubnmoreka [JOK
TpoauHamuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6061maromuii ypok mo temam 10 1 bubnnorexa [JOK
KJ1acca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBIE
Newn  Tema ypoka Konrpoa = Ilpakrnu  [ara uudposbie
Bcero bHbBIE ecKHe H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypchl
1 ITocTosiHHBIE MarHUTHI U UX B3aUMO/IeiicTBUE. MarHuT- 1 01.09.2023 bu6mmoreka [IOK
HOE 1ojie. BeKTop MarHuTHOW UHAYKUMHU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON MHJYKLIUU
2 MarnuTHO€e noje IpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1 04.09.2023 bubnnoreka [JOK
B3anmopeiicTBre TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTopHas pabora «HabmroaeHue 1eicTBUS MarHUT- 1 1 08.09.2023 bubnnoreka [JOK
HOTO I10JIs1 Ha KaTyIIKYy C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JlelicTBUE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM. Cu- 1 11.09.2023 bubmmoreka [IOK
na Ammepa. https://m.edsoo.ru/ff0c9acO
5 JlelicTBre MarHUTHOT'O MOJISL HA IBMIKYILYIOCS 3apsIKEH- 1 15.09.2023 bu6nuoreka [IOK
Hyto yactuiry. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4
6 OnexTpoMarauTHas uHAyKnus. [Totok BekTopa MarHuT- 1 18.09.2023
HoM nHAYKIMK. DJIC HHAYKIMH. 3aKOH 2JIEKTPOMAarHuT-
HOM unaykuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanue sBICHHS DJICK- 1 1 22.09.2023 bubnuotexa [JOK
TPOMAarHUTHOW UHIYKLIAH https://m.edsoo.ru/ffOcal50
8 NunyktuBHOCTD. SABNeHue camounaykuuu. IJC camo- 1 25.09.2023 bubnuorexa [JOK
WHIYKIWAWA. DHEPTUsl MAarHUTHOTO MOJIS KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE TOJIe
9 TexHuueckue ycTpoucTBa U UX PUMEHEHHE: IIOCTOSH- 1 29.09.2023

HBIC MAIrHUTHI, 3JICKTPOMArHuThl, 3JICKTPOABUTATCIIb,
YCKOPHUTEIN JIEMCHTAPHBIX YaCTHUL, MHAYKIIMOHHAA I1€Yb



https://m.edsoo.ru/ff0c9778
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10 O6o6maromuii ypok «MarautHoe mosie. DIeKTpoMar- 02.10.2023 bubnmoreka [JOK
HUTHAs! UHIYKIIUSD) https://m.edsoo.ru/ffOcab82

11 KonrponsHas padora no reme «MarHuTHOE 10JIe. 06.10.2023 bubmumorexa [IOK
DneKTpOMarHuTHast MHIYKITUS» https://m.edsoo.ru/ffOcad58

12 CBoOoaHbIe MexaHWUYeCKHe KosieOanus. ["apMoHnueckue 09.10.2023 bu6mmoreka [IOK
KoseOaHus. YpaBHEHHE TapMOHUYECKUX KOJIEOaHUH. https://m.edsoo.ru/ffOcaf06
[IpeBparenue sHeprun

13 JlaGopaTopHas pabota «lccnenoBanue 3aBUCUMOCTH T1€- 13.10.2023
pHoJa MaJbIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH
U Macchl Irpy3a»

14 Koneb6arenbusiit koHTYp. CBOOOHBIE JIEKTPOMArHUT- 16.10.2023 bubnuorexa [JOK
HBIE KOJICOAaHUs B UJICAIbHOM KO0JIeOATEIbHOM KOHTYDE. https://m.edsoo.ru/ff0cb820
Amnanorust Mexay MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HJie- 20.10.2023 bubnnorexka [JOK
aJIbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4

16 [IpencraBnenue o 3aTyxaromux KoiebaHusx. BoiHyx- 23.10.2023 bubnuoreka [IOK
JIeHHbIe MeXaHu4eckue koaebanus. PeonaHc. https://m.edsoo.ru/ff0cbb86
BbIHYXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUs

17 Ilepemennsiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK. 27.10.2023 bubnuoreka [IOK
MoOUIHOCTb IEPEMEHHOr0 TOKa. AMIUIMTYIHOE U https://m.edsoo.ru/ffOcbd34
JIeCTBYIONIEE 3HAUCHUE CHIIBI TOKA U HANPSKEHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u norpedie-

HUE 3JIEKTPUUECKON SIHEPrUun

19 Y CTpoNUCTBO U MPAKTHUYECKOE TPUMEHEHHUE JIEKTpUYIe- 10.11.2023 bubnnoreka [JOK
CKOT'0 3BOHKA, F€HEepaTopa NEPEMEHHOT0 TOKA, TUHUMN https://m.edsoo.ru/ff0cc324
aJIeKTpoIepeaayd

20 DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE IEKTPOIHED- 13.11.2023
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ruu. KynbTypa UCoab30BaHus JIEKTPOIHEPTUH B 10-
BCEIHEBHOM KU3HU

MexaHuueckue BOJIHBI, YCIIOBUS paciipocTpanenus. [le- 17.11.2023 bubmumorexa [IOK
21 puoa. CKOpOCTh paclipOCTPAHEHNUS U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunsle ¥ NPOIOJIbHBIE BOJIHBI
99 3Byk. CKOpoCTb 3ByKa. [ ' poMKOCTh 3ByKa. BricoTa TOHA. 20.11.2023 bubmuorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNEeKTpOMarHuTHbIE BOJIHBI, KX CBOMCTBA U CKOPOCTb. 24.11.2023 bubnnoreka [JOK
[IIxana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI paIOCBA3U U TENEBUICHUS. Pa3BuTre 27.11.2023
CpPEeACTB CBsA3U. Pannonokanus
o5 Kontponbnas padota «KonebaHus U BOJTHBDY 01.12.2023 bubnnoreka [JOK
https://m.edsoo.ru/ffOcc6f8
26 [IpssMonMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOU 04.12.2023 bu6nuoreka [IOK
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 Otpaxenue cBera. 3aKOHbI OTpaykeHus ceeta. [locTpoe- 08.12.2023 bubnuoreka [IOK
HUE U300pakeHU B IJIOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
28 [Ipenominenue ceera. [loHOE BHYTpEHHEE OTpaKEHUE. 11.12.2023 bubnnorexka [HOK
[IpenenbHbIN yro MOJHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7{6
29 JIaGopatopHas pabota «/3mepeHue nmokazaTens Npeom- 15.12.2023 bubnuoreka [IOK
JICHUS CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunzsl. [loctpoenue nzobpakenuii B aunze. @opmyna 18.12.2023 bubnuorexa [IOK
TOHKOU JIMH3bI. Y BEJIMYECHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHas pabota «lccinenoBanue CBOMCTB U300pa- 22.12.2023
KEHUH B TMH3aX»
32 Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer. 25.12.2023
JlabopaTtopHas pabota «HabmroaeHune nucrnepcun CBeTay
33 Wutepdepennus cera. Audpakuus ceera. Judpakun- 29.12.2023 bubnuorexa [IOK
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OHHas peléTKa

https://m.edsoo.ru/ffOced22

[Tonepeunocth cBeTOBBIX BOIH. [lonsipuzanus ceeta 12.01.2024 bubmuorexa [JOK
34
https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre mpuOOPHI M YCTPOUCTBA U YCIOBUS X O€3- 15.01.2024
OIIACHOT'O IIPUMEHEHUS
36 ['panuLbl TPUMEHMMOCTH KJIaCCUYECKOM MexaHuKH. [1o- 19.01.2024 bubmuorexa [JOK
CTYJIaThl CHEUAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE Bpe- 22.01.2024 bu6mmoreka [IOK
MEHH U COKpAILEHUE JJIUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYJIbC PEISITUBUCTCKON yacTUlibl. CBA3b 26.01.2024 bubnnorexa [JOK
MAaccChl C SJHEPIUEeN U UMIYJILCOM. DHEPIHUs TOKOS https://m.edsoo.ru/ffOcfc68
39 KonTponbhas pabota «Ontuka. OCHOBBI CIELIMATBLHOM 29.01.2024 bubnmnoreka [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. DHeprus U UMIyIbC GOTOHA 02.02.2024 bubnnoreka [JOK
https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHe U uccnenoBanue porordpdexra. OnpiTe A. I'. 05.02.2024 bubnuoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
4 3akonbl poTtordekra. YpaBHeHne DWHIITEeHHA 1 (o- 09.02.2024 bubnnorexka [JOK
toapdexra. «Kpacnas rpanuna» gpororddexra https://m.edsoo.ru/ff0d015e
JNasnenue ceera. OnbiTel I1. H. JIeGeneBa. Xumudeckoe 12.02.2024 bubmuorexa [JOK
43 .
JICCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHn4eckue ycTpoucTBa U IPAKTUYECKOE IIPUMEHEHHE:! 16.02.2024
44 ¢dorosneMeHT, poToaaTUMK, coTHEeUHas OaTapesi, CBETO-
A0
45 Pemenue 3agad nmo reme «1€MEHTBI KBAHTOBOUM ONTHKH 19.02.2024 bubnmuorexa [JOK
https://m.edso0.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTer Pezepdopa mo pacce- 26.02.2024 bubmuotexa [JOK

SHHUIO O-4aCTHII. HJIaHGTapHaSI MOACIb aTOMa

https://m.edsoo.ru/ff0d091a
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47 ITocrynartel bopa 01.03.2024 bubmumoreka [IOK
https://m.edsoo.ru/ff0d0afa
48 N3nydyenue u noriomenrne GOTOHOB MPH MEPEXo/ie aToMa 04.03.2024 bubmuorexa [JOK
C OJTHOTO YPOBHS SHEPI'MH Ha Ipyroil. Buael criekTpos https://m.edsoo.ru/ff0d0afa
Bonnogsie cBoiictBa uactuil. Bonusl ne bpoiins. Kop- 11.03.2024 bubmuorexa [JOK
49 IIYCKYJISIPHO-BOJIHOBOM yanu3M. CIIOHTaHHOE U BBIHYX- https://m.edsoo.ru/ff0d0ca8
JICHHOE U3JIy4eHHE
50 OTtkpsiTue pagunoaktTuBHOCTH. OnbIThl Pesepdopaa mo 15.03.2024 bubnnoreka [JOK
ONPEACIICHUIO COCTaBA PAAUOAKTUBHOTO U3JTyYCHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anb(da-, 6era-, ramma-u3nyueHus. Bousaue 18.03.2024
PaANOAKTUBHOCTH HA KMBBIE OPTaHU3MbI
OTkpeITHE IPOTOHA U HeWTpoHa. M30TOnbI. Anb(a- 22.03.2024 bubnnorexa [HOK
52 pacnaz. DJIeKTPOHHBINA U O3UTPOHHBIN OeTa-pacnas. https://m.edsoo.ru/ff0d1162
IN'amma-usnydenue
DHeprus cBA3M HYKJIOHOB B sifjpe. SiepHbIe peaklny. 01.04.2024 bubnnoreka [JOK
53 SAnepusiii peaktop. [IpoOiembl, NepCeKTUBBI, KOOI - https://m.edso00.ru/ff0d1356
YEeCKHUE aCIEKTHI SAEPHON dHEPreTUKU
OnemeHTapHble YacTULbl. OTKpBITHE MO3UTPOHA. MeTo- 05.04.2024 bubnuoreka [IOK
54 76l HAOJIIOIEHUS U PETHCTPALUU JIEMEHTAPHBIX YACTHIL. https://m.edsoo.ru/ff0d0e38
Kpyrusiit cron «®yHaameHTanbHble B3aUMOAEHCTBUSA.
EnuncTBO Dm3nveckoit KapTUHBI MUAPa
55 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIaHe- 08.04.2024
ThI, UX BUAUMOE JBHKeHue. CollHEeYHas cucrtemMa
56 Comaue. ConHeyHasi aKTUBHOCTh. VICTOYHUK SHEPTUU 12.04.2024
ConHua u 38€311
3BE3/1bI, KX OCHOBHBIE XAPAKTEPUCTUKU. 3BE3AbI IIIaBHOM 15.04.2024
57 rocJenoBaTeTbHOCTH. BHyTpennee crpoenue 38€31. Co-

BPEMCHHBIC IIPCACTABJICHUSA O ITPOUCXOKIACHUH U 3BOJIIO-



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

muu CoJHIa U 3BE31

Muneunsbiii [Iyte — nama [Manaktuxa. [Tonoxenue u 1 19.04.2024
58 neuxenne Comnnua B [anaktuke. ["anaktuku. Y€pHbie
JBIPBI B IJPaxX TajJaKkTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopust boibiioro 1 22.04.2024
B3pbIBa. PenukroBoe u3nydyenue. MeraranakTuka
60 Hepermennsie npo0iaeMbl aCTpOHOMUHT 26.04.2024
61 KonTponbHas pabota «21neMeHThl aCTPOHOMUU U acTpo- 1 27.04.2024
(1076370970
O6o6matomuii ypok. Poib ¢pusuku u acTpOHOMUU B KO- 1 03.05.2024
62 HOMHMYECKOH, TEXHOJIOTHYSCKOM, COIMAJIBHOM U STHYE-
CKOI1 cpepax esATEIbHOCTH YeIOBeKa
63 O6o06maromuit ypok. Poip u mecto pusuku u actpoHo- 1 06.05.2024
MHH B COBPEMEHHOM Hay4YHOU KapTHHE MHUpa
64 O606matomuii ypok. Ponb pusndeckoii Teopun B Gpop- 1 13.05.2024
MHUPOBAHUH MPEICTABICHUN O PU3NYECKON KapTUHE MHUpa
O6o06maromuit ypok. Mecto ¢pu3znveckoil KapTHHBI MUpa 1 17.05.2024
65 B 00I11€M STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTaBICHUN O IPUPOAE
66 PesepBHbIil ypok. MarHutHoe mosie. DIeKTpoMarHuTHas 1 20.05.2024
WHTYKITHS
67 PezepBHbIil ypok. Ontrka. OCHOBBI ClIEHAIIBHON TEOPUU 1 24.05.2024
OTHOCHUTEIIbHOCTH
68 Pezepusiil ypok. KBanroBast ¢usnka. D1eMeHThI acTpo- 1 bubnuorexa [IOK
HOMHUU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






