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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEAHET0 O0IIero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM MpPOrpaMMBI,
npenctaBieHHbix B @I'OC COO, a Taxxke ¢ yuéroMm QenepanbHON pabouell MporpaMMbl BOCIIUTAHUS U
KOHILIETIIIUY TpernojaBanus ydeOHoro npeaMera «Dusnka» B 00pazoBaTeabHbIX opranuzanusx Poccuiickoii
®denepanuy, peaau3yrolIUX OCHOBHbBIE 00pa30BaTebHbIE IPOrPAMMBI.

ConeprxaHue mporpamMMbl o (GU3UKE HaNpaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI
mupa odyqaromuxcs 10—11 kmaccoB npu o0ydeHnn ux (usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nearenbHOCTHOro noaxoxaa. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusmM PIOC COO «
IJTAaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAIIPEIMETHBIM pe3yIbTaTaM 00y4EHHUs], a TAK)KE YUUTHIBAET
HEOOXOJMMOCTh peaJM3allMi MEXIPEIMETHBIX CBs3e (U3MKM C €CTECTBEHHO-HAYYHbIMU Y4eOHBIMHU
npeaqMeramMu. B Hell ompenensioTcs OCHOBHBIC LENM M3ydeHUs (M3MKM Ha ypOBHE CpPEIHEro OOIIero
o0pazoBaHMsl, IUIAHUPYEMbIE pE3yJbTaTbl OCBOCHMsI Kypca (U3HMKU: JHMYHOCTHBIE, METalpeIMETHBIE,
npenMeTHbIC (Ha 0a30BOM YpOBHE).

IIporpamma 1o (pu3KKe BKIIOYAET:

® [UIAaHHUpYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (hu3uKku Ha 6a30BOM YpOBHE, B TOM YHCJIE TIPEIMETHBIC

pe3ynbTaThl O rofaM o0yueHMs;

e cozepxxaHue yueOHoro nmpeaMera «Pusnkay mo rogaM oOydeHusl.

du3nka Kak HayKa 0 Hanbosee 00X 3aKOHaX MPUPO/Ibl, BBICTYIAs B KAUeCTBE yUeOHOr o peiMeTa B
IIKOJI€, BHOCHUT CYILIECTBEHHBII BKJIaJ B CUCTEMY 3HaHMUI 00 okpyxaromeM Mupe. [lIkonbHbli Kype pusuku
— CHCTEeMOOOPA3YIOIIUK JJIsi €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHbI
Je)KaT B OCHOBE TIPOLIECCOB W SIBJICHWH, M3y4aeMbIX XHMHUEH, Owonoruel, ¢usmueckor reorpadueri u
acTpoHoMuell. Vcnonb3oBaHWe M aKTUBHOE NpPUMEHEHHME (U3NYECKUX 3HAHUN OIpelenseT XapakTep U
pa3BuUTHE pazHOOOPa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, MOTy4eHUS
HOBBIX MaTepHajoB C 3a/JlaHHBIMU CBOMCTBaMU M JApyrux. M3ydyeHue Qu3MKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs, B opMUpOBaHUE YMEHUN TPUMEHSTh
Hay4HbIM METO/| MO3HAHUS IIPH BBIIIOJIHEHUN UMHU Y4€OHBIX UCCIIEAOBAHHM.

B ocHOBY kypca (u3MKH Ui YPOBHS CpeHero o0miero o0pa3oBaHUs MOJOKEH PNl UaeH, KOTOpbIe
MO’KHO paccMaTpuBaTh Kak IPUHLUIIBI €r0 IOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHM KypcC SIBJIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHal U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BOIPOCH! KIACCUYECKO, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanusayuu. B cooTBeTCTBHM C HEll MaTepral Kypca GU3UKU 00beINHEH BOKPYT (PU3UUECKUX
Teopuil. Benymum B Kypce sBisercss (GOpMUpPOBaHHME MPEACTABICHUN O CTPYKTYpHBIX YPOBHSX MaTepuw,

BCIICCTBE U II0JIC.
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Hoes cymanumapuzayuu. E€ peanu3zanus npeamnonaraeT UCIoJlb30BaHUE TYMaHUTAPHOTO MOTCHIINATIA
(U3UYECKON HAyKH, OCMBICIICHHE CBSI3M pa3BUTHS (U3UKH C PA3BUTHEM OOMIECTBA, a TaKXKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMH MPOOIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kype Gu3ukum mpemmnonaraet 3HaKOMCTBO € IIHPOKHM KPYTOM
TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUIOKCHHN U3y4YEeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEACTBOM BBEICHHUS SJIEMEHTOB COCPIKAHUS, TOCBSIIEHHBIX
9KOJIOTUYECKUM TpOoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C PAa3BUTHUEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CyKACHUS POOIIeM PalliOHATBHOTO MIPHPOIONIOJIE30BAHMS U AKOJIOTHUECKON 0€30MacHOCTH.

CrepkHEBBIMH dJIEMEHTaMU Kypca (PU3MKKM Ha ypOBHE CPETHEro 00IIero oO0pa3oBaHUS SBISIOTCS
¢busnueckue Teopun (popMUpOBaHUE MPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PH3UIECKON TCOPHH, POITH
(GyHIaMEHTAILHBIX 3aKOHOB W MPHHIIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O NPUPOAE, TPaHUIAX
MNPUMCHUMOCTHU TeOprI, AJI OIMUCaHUA CCTCCTBCHHO-HAYYHBIX SIBJIEHUU U HpOHeCCOB).

CHUCTEeMHO- IeSITeIbHOCTHBIN MTOAX 0T B Kypce (U3UKU PEaTU3yeTCs MPEXKIE BCETO 3a CUET OpraHu3aIiu
IKCIIEPUMEHTATBHON JIeATENhHOCTH oOydarommxcs. [[mst 0a3oBoro ypoBHS Kypca QU3UKH — 3TO
UCIIOJIb30BaHUE CHCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB W JabOpaTOpHBIX pador,
KOTOpble B Mporpamme Mo (u3nke OObEJUHEHBI B OOLIMH CHHCOK YYEHHYECKUX MPAKTHUYECKUX pPadoT.
Brienienne B yKa3aHHOM IepedyHe JabopaTOpHBIX paboT, MPOBOIUMBIX JUII KOHTPOJS M OIEHKH,
OCYIICCTBIIACTCA YYaCTHUKaMU 06pa3OBaTeJ'H:HOI‘O nmponoecca ucxond Hm3 OCOGGHHOCTeﬁ IJIaHUPOBAHUA U
ocHameHus: kabwHera Qusuku. I[lpu 3TOM oOOecmeunBaeTcsi OBJAJCHUE OOYYAIONIUMHUCA YMEHHUSIMHU
MPOBOJUTH KOCBEHHBIE HM3MEPEHHUs, WCCIEIOBAaHMUS 3aBUCUMOCTEN (PU3UYECKHX BEIMYUH U TOCTAHOBKY
OITBITOB T10 MTPOBEPKE MPEIIOKEHHBIX TUIIOTE3.

bonsmoe BHUMaHuE YACTACTCA PCUICHUIO paC‘-IéTHLIX U KAa4YCCTBCHHBLIX 3ajad4. HpI/I 3TOM JJIsd
pacUETHBIX 3a/1a4 TPUOPUTETOM SIBIISIOTCS 337aud C SIBHO 33JJaHHON (PU3MUYCSCKOW MOJIEIBIO, MTO3BOJISIONTNE
MPUMEHSITh U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJJHOTO pa3jelia Kypca, TaK U UHTETpUpPYs 3HAHUS
W3 pa3HbIX pa3aciioB. JIJ'ISI Ka4C€CTBCHHBIX 3aa4 IPUOPUTCETOM ABJIAIOTCA 3aJaHUS HA 00BsICHEHNE IMIPOTCKAaHUA
(bu3MUeCKUX SBIICHUN M MPOIECCOB B OKPYXKAIOIIEH KHU3HU, TpeOyromue BbiOopa GU3NUECKOM MOAETH IS
CHATYaIuH IPaKTUKO-OPUEHTUPOBAHHOI' O XapaKrepa.

B cootBerctBuu ¢ TpedoBanusimMu GI'OC COO k MaTepuaabHO-TEXHHUECKOMY 00ECIIEYeHUI0 Y4eOHOro
npoiiecca 0a30BBIM YPOBEHb Kypca (PU3UKU HA YPOBHE CpeIHEr0 O0IIero o0pa3oBaHus TOJDKEH U3ydaThCs B
YCIOBUSAX TPEAMETHOr0 KaOWHEeTa (U3UKU WM B YCIOBUSAX WHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBCHHO-HAYYHOrO IMKIa. B kaOwHere (U3UKKM JODKHO OBITH HEOOXoaAuMoe JlabopaTopHOe
000OpyOBaHue /IS BHIMOMHEHHSI YKa3aHHBIX B IIPOrpamMMe Mo (GU3UKE YYSHHUECKHX MPAKTHYECKUX padoT u
JEMOHCTPALMOHHOE 000pyT0BaHHE.

JleMOHCTpallMOHHOE 000pyAOBaHUEe (OPMHUPYETCS B COOTBETCTBHHM C TPHUHIIUIIOM MHHUMAJIbHON

JOCTATOYHOCTU H obecrieunBacT IMOCTAHOBKY IECPCUHUCIICHHBIX B MpOorpaMmme 110 N3HNKE KIIHYCBBIX
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JEMOHCTPALUI ISl UCCIIEZIOBAaHUS U3y4aeMbIX SBJICHUI U MPOLIECCOB, SMIIMPUIECKUX U (PyHAaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000OpynOBaHME [UIs YYEHHUYECKUX MPAKTUYECKUX paboT (opmupyercs B BHIE
TEMAaTHYECKUX KOMIUICKTOB M OO0ECIeYMBaeTCsl B pacuéTe OHOTO KOMIUIEKTa Ha JBYX OOYYarOMIMXCS.
TemaTnueckue KOMIUIEKTHI JJAOOPaTOPHOr0 OOOPYIOBAaHHS JODKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHNH aHAJIOTOBBIX M IIM(POBHIX MPHOOPOB, a TaKXKE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B
BH/JIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIEJISIMH U3Y4EHUS (PU3UKHU B 001IeM 00pa30BaHUM SIBIISTIOTCSI:

e (opMmHpOBaHME HHTEpPECA U CTPEMIICHUS 00YJAIONINXCS K HAYYHOMY U3YyUSHHIO IIPUPOJIbI, Pa3BUTHE

UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HAHHUS U (OPMUPOBAHHE HCCIIEI0BATEIHCKOT'O
OTHOIIECHHUS K OKPYAIOIIUM SIBJICHUSM;

e (opmHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KAaK pE3yJibTaTa N3y4eHUs OCHOB CTPOCHUS MATEPUU H
(dbyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH,

e (dopmHupoBaHHE YMEHHI OOBSICHATH SIBICHUS C UCTOIB30BaHUEM (DM3NYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmHpoBaHHE TPENCTABICHUH O poMu (U3MKH IS Pa3BUTH APYIHX €CTECTBEHHBIX HAyK,
TEXHHUKHU U TEXHOJIOTHA.

JlocTkeHne dTHX IeNieil 00ecTieqnBaeTCs peIeHueM CIeIYIOIINX 3a/1a4 B IPOLIECCe U3YYEeHUs Kypca

(hbU3UKH Ha YPOBHE CPEAHETO OOIIETo 00pa30BaHUS:

e puoOpeTeHue CUCTEMbl 3HAHUW 00 OOIMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPUSX,
BKJII0Yasi MEXaHUKY, MOJIEKYJISIPHYIO (DPU3UKY, HIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI
acTpoU3NKH;

e (opmHpOBaHHE YMEHUI IPUMEHSITH TEOPETHUECKUE 3HAHUS ISl 00bSICHEHUS (PU3UUYECKUX SIBJICHUI
B IIPUPOJC U JUTS IPUHATHUS TPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOMN JKU3HU;

® OCBOCHME CIOCOOOB PEIICHHS PA3IMYHBIX 3a/1a4 C SBHO 33JJaHHOM (pU3MUECKON MOJenblo, 3a/1ad,
MOJIPAa3yMEBAONINX CAMOCTOSITEIFHOE CO37aHue (U3UYECKOW MOJENH, aJCKBAaTHOW YCIOBUSIM
3aa4m;

e rMoHMMaHHEe (U3MYECKUX OCHOB U NPUHLMIIOB JEUCTBUA TEXHUYECKHUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO CPENY;

® OBJaJEHHE METOJaMH CaMOCTOSITEIbHOTO IUTAHUPOBAaHUS U TMPOBENCHHUS  (U3HUECKUX
OKCIEPUMEHTOB, aHaIM3a W WHTEpIpeTanuu HH(pOpMauu, ONpeneNeHus IOCTOBEPHOCTH
MOJTy4YEHHOT'0 Pe3yJIbTaTa;

® CO3/JaHME YCIOBHM JUIA Pa3BUTHS YMEHHM MPOEKTHO-UCCIEIOBATEIBCKOW, TBOPYECKOU
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Ha uzyuenue ¢usuku (6a30Bblii ypOBEHb) Ha ypOBHE cpelHEro odIero oopazoBanus oTBogutcs 136
yacoB: B 10 kiacce — 68 yacos (2 gaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIO).
[Ipennaraemslii B mporpaMmmMe o (PU3HKE MEePeueHb JTaOOPATOPHBIX U MPAKTUYECKUX PabOT SBISETCS
PEKOMEHIOBAaHHBIM, YYUTENb JEJIaeT BBHIOOp MPOBEICHHUS JA0OPATOPHBIX pPabOT M OMBITOB C YYETOM
WHIVBUIYAIBHBIX OCOOCHHOCTEN 00Yy4YaronInXCsl.
COJIEP)KAHUE OBYYEHUS
10 KJIACC
Pazgea 1. ®u3nka u MeTOAbI HAYYHOI'0 MO3HAHUA

dwusuka — HayKa o mpupojae. Hayunbie METOIbI MO3HAHUS OKPYIKaroIIero Mupa. Ponb skcrepumenTta u
TEOPHUH B TIPOIIECCE MTO3HAHUS IPUPOJIBI. IKCIICPUMEHT B (PU3HKE.

MonenupoBanue (puandeckux sBICHUN U mpoiueccoB. Hayunble rumore3sl. Ou3nyeckue 3aKOHBI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (QU3HUECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Ponb u Mecto ¢u3uku B (HOpMUPOBAHWN COBPEMEHHOW HAay4yHOW KapTUHBI MUpPA, B MPAKTUYECKON
JNEeATEeIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanorosbie ¥ IU(PPOBBIC U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe aBmxkeHHe. OTHOCHTENBHOCTh MEXaHWYECKOro JBwkeHus. Cucrema orcuéra.
Tpaexropus.

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHUaIbHON
TOUYKH, UX MIPOEKIMU HA OCU CUCTEMbI KoOpanuHAaT. ClI0KEHUE NePEMEILIEHUM U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIWHEHHOE NBIKEeHHE. [ paduku 3aBUCHMOCTH KOOpIUHAT,
CKOPOCTH, YCKOPEHHUSI, MYyTU U MEPEMEILIECHHS MaTEPUAIbHON TOUKH OT BPEMEHHU.

CBoOoaHoe nageHue. Y CKOpeHue CBOOOIHOTO MMaICHHUS.

KpuBonuneiinoe nsuxenue. J[BUKEHHE MaTepUalbHON TOYKH MO OKPYKHOCTH C TMOCTOSHHOW IO
MOJAYJI0 CKOpPOCTBIO. YTJoOBas CKOPOCThb, JIMHEWHas CKOpocTh. llepwog u wyactora oOparieHus.
LleHTpOoCcTpeMUTENBbHOE YCKOPEHHUE.

TexHuueckure ycTpoMCTBa U MPAKTUUECKOE MPUMEHEHHE: CITUAOMETP, ABUKEHUE CHAPSIOB, IIEMTHBIC U
peMEHHBIE TTepeayn.

Jlemoncmpayuu

Mopnens cucTeMbl 0TCUETa, HILTIOCTPAIIAS KHHEMATHISCKUX XapaKTEPUCTHK JIBUKCHUSI.

[IpeoOpazoBanue NBUKEHUM C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

Haz[eHHe TCJI B BO3JYXC U B PA3PCIKCHHOM ITPOCTPAHCTBE.

Ha6JIIO,HCHI/Ie JABMOKCHUA TCIIA, 6pOH_IeHHOI‘O moa yrjioM K ropu3onTy u F%EI/BOHTaJIBHO.
epaTtop 240 OO0 "Komnanusa "TeHsop" ———
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Hanpasnenne ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxkcnepumenm, rabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS € LEIIBIO ONPEAEIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHONMIEHHS MEXAY NMYTAMU, TPOUJECHHBIMH TEJIOM 3a IMOCJIEIO0BATEIbHBIE PABHBIE
MIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue nBuKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3ydeHnue aBm>keHUs Tena, OpOIIEHHOT O TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpunuun orHocutensHOCTH ["anunes. Ilepsoiii 3akoH HeroToHa. MHEpUHabHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnosunuu cuit. Bropoii 3akon HeroToHa 17151 MaTepraibHONW TOYKH.
Tpernit 3akoH HproTOHA 1J1s1 MaTepuaibHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tskectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buapl TpeHus (mokosi, CKoiabxeHus!, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNBXEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna COmpoOTUBICHUS NPH JIBMKEHUU Teja B
SKUJIKOCTH WJIU Tase.

[TocTymarensHOE M BpalaTeabHOe ABUKEHUE a0COTIOTHO TBEPIOT O Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalleHus. [1meuo cuibl. Y cioBrst paBHOBECHS TBEPIOrO TEA.

TexHuyeckne ycTpoucTBa M NMPAKTHUYECKOE MPUMEHEHUE: MOAIIMITHUKN, JBUKEHUE MCKYCCTBEHHBIX
CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepUMH.

CpaBHEHHME MacC B3aUMOJICHCTBYIONIUX TEll.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMaliuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NAJACHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAUEHUS 1 CKOJIbXKECHMUSI.

VYcnoBus paBHOBecusi TBEpAOro Tena. Buspl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamophvle pabomol

N3yuenune nBuxeHus Opycka 1o HaKJIOHHOM TTOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH CHJT YIIPYT'OCTH, BO3HUKAIONIUX B TIPY)KHHE U PE3MHOBOM 00pasIle, OT UX
nedopmMariu.

WccnenoBanue ycinoBUi paBHOBECHS TBEPIOro TeIa, UMEIONIETO OCh BpalllcHUSL.
A Y p pa 4 m p gr-llepaTop 340 000 "KomnaHus "TeH3op" ——
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HMnynbc MaTepuanbHONW TOUKH (Tea), CUCTEMbI MaTEpUaIbHBIX TOUEK. VIMITyJIbC CHIIBI U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMIyJbca. PEakTMBHOE ABUKECHHUE.

Pabota cuiibl. MOITHOCTD CHITBI.

Kunernueckas s3Heprusi MaTepuaabHOU TOUKH. TeopeMa 00 U3MEHEHUN KUHETHUECKOH SHEPTUH.

[TorenumanbHas sHeprus. lloTeHuuanbHas HHepPrus ynopyro Ae(GOpMUPOBAHHOH MPYKUHBL
[TorenuunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnManbHbIe U HEMOTEHIMATbHbIE CUIbl. CBs3b pabOThl HEMOTEHLMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPruu.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHn4ecKkre yCcTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: BOJOMET, KONEpP, NMPYKUHHBIM IUCTOJIET,
JBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

Ilepexon nmoTeHIMATBLHON SHEPTUU B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne abCoIIOTHO HEYIIPYTOro YAapa ¢ HOMOILBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHMEM MEXaHHYECKOW HSHEpruM Tejla Ha IMpHMepe
PaCTSKEHUS PE3UHOBOIO XKIyTa.

Pasnen 3. Mouiekynsipaast puznka 1 TepMOIMHAMHUKA

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM M HMX OINBITHOE OOOCHOBaHHE.
Bbpoynosckoe nBuxenue. Juddysusa. Xapakrep ABMKEHUSI U B3aUMOACHCTBUS YacTHIl BeliecTBa. Mozenu
CTPOEHUS T'a30B, KHUJIKOCTEH U TBEPIBIX Tel U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJEIEH.
Macca u pazmepsl Monekyis. KonnuectBo BemectBa. [loctossHHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Monenp uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOpUH HAEaIbHOIro
raza. AGcoyoTHas TeMrneparypa Kak Mepa cpeiHell KHHEeTHMYECKOM 3HEpPruu TelIOBOrO JBM)KEHUS YaCTHIL
raza. lllkana Ttemnepatyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
HanbToHa. M3omporecchl B HAEAIBHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe
MIPEJCTaBICHNE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiCcTBa U MPAKTHUECKOE MPUMEHEHHUE: TEPMOMETP, HapoMeTp

Jlemoncmpayuu

OHBITBI, JOKa3bIBAOIIHUEC JUCKPETHOC CTPOCHUC BCHICCTBA, (bOTOFp&(i)I/II/I MOJICKYJI OpPraHHUYCCKUX

COEIUHEHUHN.

Onepatop 340 000 "KomnaHus "TeH3op" ——
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Monenb OpOYHOBCKOTO JBUKCHHUS.

Mogens onsita lTepHa.

OnpIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACUCTBHSL.

Monenb, nTIoCTpUpYIOLIas IPUPOY JaBJICHUS ra3a Ha CTEHKU COocyaa.

OnbIThI, HIUTIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUS UAEaIbHOIO ra3a, N30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

OmnpeneneHne Macchl BO3yxa B KJIIACCHOM KOMHaTe Ha OCHOBE U3MEPEHHI 00bEMa KOMHATBI, J1aBJICHUS
U TEMIIEpaTypbl BO3yXa B HEN.

HccnenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3pesKEHHOr 0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuueckas cuctemMa. BHyTpeHHsS 3HEprusi TEpMOAMHAMUYECKON CUCTEMBbl U CIOCOOBI €€
n3MeHeHus. KonuuecTBo TeminoTel U padota. BHyTpeHHsIs1 SHEprus 0JHOATOMHOI'O UJI€JIbHOTO ra3za. Bujsl
TEIJIONEepelaul: TEIUIONPOBOAHOCTb, KOHBEKLUSA, W3JIy4yE€HUE. YeldbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl Ipu Temionepeaye.

[Tonsitue 06 amuabatHom mporecce. [lepBriii 3aKkoH TepMoauHamMuKu. [IprMeHeHne nepBoro 3aKoHa
TEPMOJMHAMUKH K u3omporeccaM. I'paduueckast untepnperanust paboThI rasa.

Bropoii 3akon TepmonuHamuku. HeoGpaTuMocTh MporeccoB B MPUPOIE.

TernnoBele MammHbl. [IpuHIMITEL 1efiCTBUS TETUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTHH B TETJIOBBIX
MamuHax. Kosddunuent nonesHoro aerictBusi TeroBod Mamuubl. [ukn Kapao u ero kosddunuent
MOJIE3HOTO ACHCTBHS. DKOJIOrHYeCKre MPoOIeMbl TEIII0IHEPT €THKH.

TexHuyeckue ycTpoiicTBa U MpaKTUUYECKOE IPUMEHEHUE: IBUTaTellb BHYTPEHHEr 0 CrOpaHus, ObITOBON
XOJOJWIBHUK, KOHJUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW >HEpPruu Tejla MpU COBEPIIEHUH paldoThl: BbLIET MPOOKU M3 OYTBUIKH IMOJ
JEHCTBUEM CKATOTO BO3yXa, HarpeBaHue 3¢upa B JJATYHHOU TPYOKe MyTEM TpeHHs (BUACOAEMOHCTPALIHS).

W3MmeHeHne BHYTpEHHEHN HEpTUU (TeEMIIepaTypsl) Tejla IpU TEIUIoNepeaaye.

OmnpIT Mo aarabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JIBUTATEIS.

Yuenuueckuii skcnepumenm, nabopamopule pabomuol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcalus. Vcnapenue u kurnenue. AOCOMOTHAs M OTHOCUTENIbHAS BIKHOCTD
Bo3ayxa. HachlmenHslil nap. Y aenpHas TemioTra napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT

JaBJICHHS.

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO

LUKOJIA N2 130 BOPOLUMJTOBCKOIO PAAOHA BOJIFOrPALIA", YepHeHKo
Onbra HukonaesHa, inpekTop
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Tsépnoe Teno. Kpucramnnueckue u amopgHbie Teiaa. AHU30TPONHUS CBOMCTB KpUCTawioB. JKuakue

KpucCTaJlJlbl. COBpCMeHHBIe MaTcpualibl. [InaBnenne n KpuUCTaJllIn3alus. y,I[CJ'IBHaH TCIJIOTA ITJIABJICHHA.

Cybnumarusi.

YpaBHEHHE TEIJIOBOro OanaHca.

Texauueckue yCTpOfICTBEl U OPAKTUYICCKOC NPUMCHCHHEC: TUTPOMCTPp U TCUXPOMETP, KAJIOPUMETP,

TEXHOJIOTUHU IMOJTYYCHHUA COBPECMCHHBIX MaTCpHUaIOB, B TOM YHCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOI'UH.

Jemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu noHWKEHHOM J1aBJIICHHH.

Crioco0Obl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBJICHUS KPUCTATTMYECKOT O BEIIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenne OTHOCUTENBHON BJIaKHOCTH BO3/yXa.

Pa3nen 4. JjekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

DIIeKTpu3alus Tell. JJEKTpUuueckui 3apsa. JlBa Buga siekTpuueckux 3apsiioB. [IpoBomHukw,
JTURJIEKTPUKU U TIOJYIPOBOJHUKU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOr0 3apsija.

BzaumoneiictBue 3apsiioB. 3akoH Kynona. TodedHbI 3JE€KTpUUECKUN 3apsl. DIEKTPUUECKOE TOJIE.
HanpsbxkénHocts  anexTpuueckoro moss. [lpuHIun cyneprno3uiuu  3ieKkTpudeckux nonel. Jlunum
HaIpsHKEHHOCTH JIEKTPUYECKOT O TOJIA.

PaGora cun snekrpocratudeckoro mons. [lorenmman. Pasnocts morteHnumanoB. [IpoBogHWKu u
TUDJICKTPUKHU B DJIEKTPOCTATUYECKOM TToie. JIudneKTpruyecKkas mpoOHUIIaeMOCTb.

OnekrpoémkocTh. Konaencarop. DIeKTpOEMKOCTh IMJIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apsiKeHHOro
KOHJIEHCATOopa.

TexHuueckue  yCTpPOMCTBA M NPAKTUYECKOE  NPUMEHEHHUE:  AJEKTPOCKOM,  3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3E€MJICHHE DJJIEKTPONPHUOOPOB, KOHJEHCATOpP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIN NPUHTED.

Jlemoncmpayuu

YCTpoNCTBO U MIPUHLIUIL JEHCTBHS DJIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3APSIKEHHBIX TEJ.

[IpoBOIHUKY B 3IEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaThyecKas 3aluTa.

JMAIEKTPUKHU B DJIEKTPOCTATHYECKOM TIOJIE.

Onepatop 340 000 "KomnaHus "TeH3op"
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3aBUCHMOCTb E)JIGKTpOéMKOCTI/I IJIOCKOI0 KOHACHCATOpa OT IUIOMAAX IJIACTUH, PACCTOAHHUA MCKIAY

HUMH U TU3JIEKTPUYECKON TPOHUIIAEMOCTH.
DHeprusi 3aps>KEHHOr0 KOHAeHcaTopa.
Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

I/ISMCpeHI/Ie Z-)J'ICKTpOéMI(OCTI/I KOHACHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuyeckuii mok. Toxu ¢ paznuunix cpedax

aﬂeKTpI/ILIeCKI/Iﬁ TOK. Y CJIOBHUS CYIICCTBOBAHUA 3JICKTPUYICCKOTI'O TOKaA. Hcrounuku Toka. Cuja TOKa.

TlocTOSSHHBIN TOK.
Hanpsxkenue. 3akon Oma 175t yyacTka 1enH.
DIIEKTPUYECKOE COMPOTUBJICHHE. Y IEJTbHOE COMPOTUBIICHUE

mapajjyiCJibHOC, CMCIIAHHOC COCIUMHCHUC ITPOBOJHUKOB.

BemiecTBa. IlocnemoBarennpHOE,

Pabora anmekrpudeckoro Toka. 3akoH Jxoyns—JIerma. MonHOCTh JIEKTPUIECKOTO TOKA.

3HeKTpOI[BI/I)KYH_[a${ CHJla U BHYTPCHHCC COIIPOTUBJICHHWEC HCTOYHHKA TOKA. 3akon Oma JUIA TTOJTHOH

(3aMKHYTOI) 351ekTpUueckoi 1enu. Koporkoe 3aMbIkaHue.

BHCKTpOHHaH IMPOBOANMOCTD TBépI[BIX METAJUIOB. 3aBHCHMOCTh COIIPpOTUBJICHUA MCTAJLJIOB OT

TemnepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonynpoBoguuku. CoOCTBEHHAss U NMPUMECHAass MPOBOJMMOCTH MONXYHNpOBOJHHKOB. CBoicTBa P—N-

nepexoza. [loaynpoBogHHKOBBIE TPUOOPHI.

3HeKTpI/IquKHI>'I TOK B paCTBOpax M pacilyiaBax 3JICKTPOJIUTOB. BHCKTPOJII/ITI/I‘-ICCKB.SI JUucconmuanus.

DIIEKTPOIH3.

OnexTpuueckuil ToK B razax. CaMoCTOSTENbHbIN U HECAaMOCTOATENbHBIN pa3psaa. Monnus. [lna3ma.

TexHM4YecKHe yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH

TOKaA, JJICKTPpOHAIrpCBATCIbHBIC HpI/I60pBI, OJICKTPOOCBCTUTCIIbHBIC HpI/I60pLI, TCPMOMCTpP COIIPOTHUBJICHUA,

BAaKYyMHBIN AUOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, OTYIPOBOAHUKOBBIN IO/, FaJIbBaHUKA.

Jemoncmpayuu

I/I3M€p€HI/I€ CHUJIBI TOKA 1 HAIIPSIXKCHUS.

3aBHCUMOCTD COIIPOTUBJICHHA HUJIHMHAPUYCCKUX IMPOBOAHMKOB OT JUJIMHBI, IIOIIAAW ITOIICPCUYHOI'O

CeueHUs U MaTepHana.

CMemaHHoOe COCAUHCHUC ITPOBOJHUKOB.

[Ipsimoe m3mepeHue daeKTpoaBHKylIer criibl. KOpoTkoe 3amMbIKaHME TajJbBaHMYECKOrO JJIEMEHTa U

OIICHKA BHYTPCHHCET'O COIIPOTHUBJICHUA.
3aBUCHMOCTh COMMPOTHUBJICHUA METAJIJIOB OT TCMIICPATYPHEIL.
HpOBO,Z[I/IMOCTB QJICKTPOJIUTOB.

HckpoBoit paspsia v IPOBOAUMOCTb BO3/1yXa.

Onepatop 340 000 "KomnaHus "TeH3op" ——
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMenaHHOro COeIMHEHUS pE3UCTOPOB.

W3mepenne 2neKTpoABHKYIIEH CUIIbI ICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6mnronenue anexrponusa.

MesknpeaMeTHbIe CBSA3HU

Nsyuenune kypca ¢pusuku 6a30Boro ypoBHs B 10 Kacce OCyIIECTBISIETCS ¢ YUETOM COEPKaTEIbHBIX
MEXIPEAMETHBIX CBS3€H ¢ KypcaMHu MaTeMaTHUKU, OUOIOTHH, XUMHUH, reorpaduu U TEXHOIOTUH.

Meoswcnpeomemnvle noHAmus, CBA3aHHBIE C H3YYEHHEM METOAOB HAay4YHOIO IO3HAHMS: SIBJICHUE,
HayyHbld (akT, TUMOTe3a, (Qu3uyeckas BeIWYWHA, 3aKOH, TEOpHUs, HAONIOJCHHE, DKCIEPUMEHT,
MOJIETTMPOBAaHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, NTuHelHas (yHKius, napabona, rumepbona, HX
rpaduKy U CBOICTBAa, TPUTOHOMETPUYECKHE (YHKLUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKAECTBO, BEKTOPHI M UX MPOESKLUH HA OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonocusn: mexanmdeckoe IBMKEHHE B KMBOH mpupone, MUQQy3us, ocMOC, TEIUIOOOMEH KHUBBIX
OpPraHu3MOB (BU/bI TEIUIONEPEIayuu, TEINIOBOE PABHOBECHE), JIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHME BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, XUAKOCTEHM M Ta3oB, 3JEKTPUYECKHME CBOWCTBA METAJLIOB,
3JIEKTPOJIUTUYECKAs TUCCOIMAIMs, TAIbBAaHUKA.

l'eoepagpusa: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C UCIIONb30BAHUEM MEXaHHM3MOB, YUET TPEHHs B TEXHUKE,
MOJIIIMITHUKY, MCIIOJIb30BaHHWE 3aKOHA COXPAaHEHHUS UMIY/Ibca B TEXHHUKE (pakeTa, BOIOMET U JIPYTHe),
JIBUTATEIh BHYTPEHHETO CrOpaHMs, MapoBas TypOuHa, OBITOBON XONOAMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIyUYEHUSI COBPEMEHHBIX MAaTepualioB, B TOM 4YHCIIE HAHOMATEpUAIOB, U HAHOTEXHOJOIHH,
9JIEKTPOCTATUYECKas — 3allluTa, 3a3eMJIEHHE  3JIEKTPOIpHOOpPOB,  KCEPOKC, CTPYHHBI  NpUHTED,
3JIEKTpOHArpeBaTeIbHble MPUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, FraIbBaHHUKA.

11 KIIACC
Paznen 4. daexkTpoguHamMmnka

Tema 3. Maznummnoe none. In1eKmpomMazZHUMHAA UHOYKUUS

[TocTrosiHHBIE MarHuThl. B3auMOAEHCTBHE TMOCTOSAHHBIX MAarHuToB. MarnutHoe mone. Bekrop
MarHuTHOM MHAYKIUU. [[puHIMT Cyneprno3uiii MarHuTHEIX nojiel. JInuuu maruntHoi nHaykuuu. Kaptuna
JIMHUM MarHUTHOW MHAYKIIUH TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJjie MPOBOJHUKA C TOKOM. KapThHa JWMHWNM WHAYKIMM MarHUTHOTO MOJdS JUIMHHOTO
MpsIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOIO IPOBOJHMKA, KaTylIKH C TokoM. OmbIT Opcrena.
B3anmozeiicTBue NIpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJIb U HarpaBJiCHHUE.

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOW NOAMNUCHIO
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Cuna JlopeHua, e€ Moaynb M HampaBieHHE. [IBUKEHHE 3apsyKEHHOM 4YacTHULBI B OJHOPOJHOM
MarHuTHoM noJje. Pabora cumsl Jlopenia.

SIBneHue 3AeKTPOMAarHUTHON MHAYKIMHU. [I0TOK BEKTOpa MarHUTHOM MHIYKIUU. DJIEKTPOJABUIKYILIAS
CHJIa UHAYKUUHU. 3aKOH 3JIEKTPOMAarHuTHOW nHAykuuu dapajes.

BuxpeBoe aniekTpuueckoe nose. DNEKTPOABWKYILAA CUjla MHIYKIMHM B MPOBOJHHUKE, ABMXKYILEMCS
IIOCTYIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpaBuiio JleHua.

NHaykTUBHOCTD. SIBleHHE CAaMOMHIYKIIMU. DIEKTPOIBMKYINAs CUla CAMOMHAYKLIUH.

DHeprusi MarHuTHOTO MOJS KaTYIIKU C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckre ycTpoucTBa M NPAKTUUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUTHI,
3JIEKTPO/IBUraTellb, YCKOPUTENIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOI O ITy4Ka MarHUTHBIM I1OJIEM.

JIuHYY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue HNeKTPOMAarHUTHOM UHIYKIIMH.

[IpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJABHKYLIEN CUIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOI'O I1OTOKa.

SIBrieHME CAaMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

W3ydyeHre MarHUTHOTO MOl KaTYLIKU C TOKOM.

HccnenoBanue OeiCTBUSA MOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

WccnenoBanuvie sBJI€HUS 2JIEKTPOMArHUTHON UHAYKIIUU.

Pa3pen 5. Koje0anus M BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomMazHuUmMHbvle KONeOanus

KonebatenbHass cucrema. CBoOoaHbIe MexaHW4yeckue KojeOanusa. [‘apMoHMUYeckue KomeOaHHUs.
[lepuon, uactora, ammiutyna u (asza xoneOanuid. [IpyXuHHBIH MasTHHUK. MareMaTuuecKuil MasTHUK.
YpaBHeHHe rapMOHHUECKUX Konebanuii. [IpeBpaliieHue sHeprun mpu rapMOHUYECKUX KONEOaHUSIX.

Konebarenbuplii KoHTYp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUsSI B MJICATbHOM KOJe0aTeIhbHOM
KOHTYype. AHaNorusi MeXay MEXaHWYeCKUMHU U 3JIEKTPOMArHUTHbIMH KojebaHusmu. dopmyna TomcoHa.

3akoH COXPAaHCHUSA SHCPIrunu B HACAJIbHOM KoJIe0aTeIbHOM KOHTYPC.
Onepatop 340 000 "KomnaHus "TeH3op" ——
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[IpencraBienue o 3aryxaromux KosiebaHusAX. BeIHyXJIeHHbIe MexaHHuecKue KonebaHus. PesoHaHc.

BoinyX1eHHbBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUsL.

IIepemenHbIil TOK. CHHYCOM JAJIBHBIN IEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOI0 TOKA. AMIUIUTYIHOE
U JICWCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenaya 1 NOTpeOICHUE HNEKTPUUECKON IHEPTUN. DKOIOTHUECKUE
PUCKU IIpU NPOU3BOJACTBE 3JEeKTposHepruu. KynabTypa HCIONb30BaHUS AJIEKTPOSHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckre yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK, I'€HEpaTop
IIEPEMEHHOT 0 TOKA, JIMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne napameTpoB KoiedaTeaIbHOU CUCTEMBI (IPYKUHHBIN UM MAaTeMaTUYECKUI MasTHUK).

Hab6nronenue 3aryxaromux koaeOaHu.

HccnenoBanrie CBONCTB BBIHYXK/ICHHBIX KOJIEOaHUH.

Habmonenue pesonanca.

CB00OOHBIE AJIEKTPOMATrHUTHBIEC KOJIEOaHUsI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HaNpsDKEHUS OT BPEMEHM) ISl AJIEKTPOMAarHUTHBIX
Kosie0aHuil.

Pe3onaHnc npu nocnenoBaTenbHOM COEAMHEHUH PE3UCTOPA, KATYIIKU HHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEPEaAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpHOJa MalbIX KoieOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU M MaccChl
rpysa.

Uccnegosanne MEPEMEHHOI0 TOKa B LICIIN U3 ITOCICAOBATCIIHEHO COCIMHEHHBIX KOHACHCATOpAa, KaTyIIKH

U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMaAZHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, YCIOBUA pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHHs U JJIUHA
BousiHbI. [lonepeunsie U npoaonbHble BOIHBL. MHTEpdepenius u nudpakiuus MEXaHHYECKUX BOJH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBL. Y CIOBHS U3TyYEHHUS AJIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTanus
BekTopoB E, B, V B snextpomarutHoi BosHe. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJH: OTpak€HHE,
IIpesIoMJIEHUE, NoNsgpu3anus, AMppakuus, uarepepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHMe 3J1eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI panOCBA3U U TeNeBUACHU. Pagnonokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIeH CPeIbl.

Onepatop 340 000 "KomnaHus "TeH3op"
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TexHuueckue yCTpPOMCTBA M  NPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE  HHCTPYMEHTHI,
YIBTPa3ByKOBasi JUArHOCTMKA B TEXHUKE W MEIULMHE, pajap, PaIuONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoOCTPaHEHUE TOMEPEYHBIX U MPOIOJILHBIX BOJH.

Kone6mromieecs Teno Kak KICTOYHUK 3BYKA.

Habmoienue otpakeHus ¥ MPEIOMICHHUS MEXaHUYECKHUX BOJH.

Habnronenue naTepdepeHnu u qudpakiini MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmnronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM M 4acTOTOM KoieOaHUiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IPEIOMIICHHE, MOJISIpU3anus,
T paKIKs, HHTePPEPEHITHS.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeHOE pacCIpOCTPAHEHUE CBETA B OTHOPOAHOM cpene. JIyu cBera.
TouyeuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre n300paKeHM B IIIOCKOM 3epKaje.

[Ipenomienue cBera. 3aKOHBI IIPeIOMIIEHUS cBeTa. AOCOTIOTHBIN MoKa3arenb npeaomieHus. [TonHnoe
BHYTpeHHee oTpakeHue. [IpeenabHblil yroi MOJIHOr0 BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cera. CroxHbIN cocTaB 6enoro ceera. L[Ber.

Cobuparomue U paccenBaroliue JTUH3bL. ToHKas nuH3a. DOKYCHOE PAacCTOSIHHE W ONMTHYECKas CHiia
ToHKOM JiH3BI. [locTpoeHne n300pakeHU B COOMPAIOIIMX W PACCEMBAIOMIUX JIMH3aX. DopMyrna TOHKOU
JIMH3BL. Y BETMYEHUE, 1aBaeMOe JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. UWuaTepdepenmnus cera. KorepeHTHble HCTOYHUKU. YCIOBHUS HAONIOACHUS
MaKCHMyMOB U MUHUMYMOB B HHTEP(PEPEHIITMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHHIX HCTOUHUKOB.

Hudpakaus ceera. [udpakiuonHas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX MaKCUMYMOB MpH
MaJieHu MOHOXPOMATHYECKOr0 CBETa Ha TU(PPAKITMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: OUKH, JIyma, oroarnmapar, MpOeKIIMOHHBIN
amnmnapat, MUKPOCKOII, TEJIECKOIl, BOOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TTOTSPOU.

Jlemoncmpayuu

[IpsimonuHeHOe pacpocTpaHeHue, OTpaKeHUeE U mpenoMieHne cBeta. OnTuyeckue npuoophl.

[Tonnoe BHyTpeHHEE OoTpaxeHnue. Moens CBEToBoOAA.

UccnenoBanuie cBONCTB N300pakKeHUH B JTMH3aX.

Mogenu MHKPOCKOIIa, TCJICCKOIIA.

Onepatop 340 000 "KomnaHus "TeH3op"
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Habnronenue mudpakuuu cera.

Ha6nronenue nucnepcuu cBera.

[TomydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyuenue criekTpa ¢ MOMOILBIO TU(DPAKLIHOHHON PEIIETKY.
Habnronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenue nokasaress NpeaoMIICHHUs CTEKIA.
HccnenoBanne CBOWCTB N300paXKCHUHN B JIMH3AX.

Ha6J'IIOI[eHI/Ie AUCTICpCUU CBETA.

Pa3znen 6. OcCHOBBI crienMAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

I'paHunpl  IPUMEHMMOCTH  KJIAaCCUYECKOM  MexaHukd. IlocTymaTel  clieHMalbHOM  TEOpUU
OTHOCHUTEJIbHOCTU: WHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUI OTHOCHUTEIbHOCTH
DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHUE BPEMEHU U COKPAICHHUE JTUHBI.

DHeprusi U UMITYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPryuel U UMITYJIbCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHUs IOKOSI.

Pasnen 7. KBantoBas puszuka

Tema 1. Inemenmul KGAHM 060U ONMUKU

®otonbl. Dopmyna [Tnanka cBsizu SHEPruu GOTOHA C €ro YaCTOTON. DHEPTUsl U UMITYIIbC (DOTOHA.

OtkpeiTne u wucciaenoBanue doroddpdexra. Ombitel A. I'. CromeroBa. 3akonbsl (orodddexra.
VYpaBuenue Difnmreiina g porodddexra. «Kpacnas rpanuna» Gororddexra.

JaBnerue cera. OnwiTe [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHudeckne yCTpONCTBa M TPAKTUYECKOE MpPUMEHEHHE: (OTOIJIEMEHT, (OTOMATUUK, COTHEUHAS
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oT03(PexT Ha yCTaHOBKE € IIUHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHENTHET0 GpoTodddexTa.

Caeroguon,.

Conneunast Oatapest.

Tema 2. Cmpoenue amoma

Monenb atoma Tomcona. OmbiTel Pesepdopra mo paccesauto o -gactuil. [ImanerapHas Mojens aToMa.
[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXO/I€ aTOMa C OJHOTO YPOBHS YHEPTUU Ha

npyroil. Bunel criektpoB. CrekTp ypoBHEN S3HEPrUU aToMa BOJOPO/A.

Onepatop 340 000 "KomnaHus "TeH3op"
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CHoHTaHHOE U BBIHYXXJEHHOE U3TyYeHHE.

TexHuueckue yCTpornCTBa M MPAKTUUECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHaIu3 (CIIEKTPOCKOIT), J1a3ep,
KBaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopaa.

Omnpenenenre AIUHBI BOJIHBI Jlazepa.

Habmtoienue nuHedvaTbX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Ha6nronenue nunaeyaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, TI0KA3bIBAIOIINE CIIOKHOCTh CTPOCHHS sjipa. OTKpPHITHE PATMOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompenenenuio cocrtaBa paauoakTUBHOro usnydeHus. CoiicTBa anbda-, Oera-, ramma-
W3IIydeHus. BiausiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hyknonnas monens supa ['eiizenOepra—lBanenko. 3apsin siapa.

MaccoBoe uncio sapa. M3oromnst.

Anbba-pacnan. DNEKTPOHHBIH W  TO3UTPOHHBIM  OeTa-pacmaa. ['amma-usnydeHuwe. 3aKkoH

PaaMOaKTUBHOIO pacnaja.

DHeprus CBsI31 HYKJIOHOB B sfpe. Snepubie cuibl. JledekT Macchl sapa.

SnepHble peaknuu. JlelIeHHE U CUHTES SAEP.

Anepubiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOseMbl W TEPCHEKTUBBI SACPHOW HDHEPTETHUKH.
DKOJIOrMYECKUE ACTIEKTHI SIIEPHON SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKpPHITHE TO3UTPOHA.

MeTo/p1 HAOMIOIEHUS ¥ PETUCTPAIUH JIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTaTbHbBIE B3aUMOICHCTBHS. EMMHCTBO (M3UYECKON KapTHHBI MHUPA.

Texauueckue yCTpOﬁCTBa U TPAKTUYCCKOC IMPUMCHCHHUC: HO3UMCTP, KaMeEpa BI/IJ'IBCOHa, H,HepHBIfI

peakTop, aToMHas oomba.
Jlemoncmpayuu
CuéTYnK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol
HccnenoBanne TpekoB 4yacTHil (TI0 TOTOBBIM (GoTorpadusm).
Pa3znen 8. JjieMeHTBI aCTPOHOMHUM U ACTPOPU3UKH
Oransl pa3BUTHA acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33pPEHUECKOE 3HAUEHUE aCTPOHOMUMU.

Bun 3Bé3mH0r0 HeOa. Co3Be3aus, ipKue 3BE3/bI, INTAHETHI, KX BHAUMOE JIBHKCHUE.

CorHeyHas CHUCTEMA.

Onepatop 340 000 "KomnaHus "TeH3op"
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Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruum ConHua M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKHU. JlnarpaMma «CeKTpaJIbHBIN KIaCC — CBETUMOCTbY. 3BE3/IbI TJIABHOM MOCIIEI0BATEIIbHOCTH.
3aBUCUMOCTB «Macca — CBETUMOCTb) JUIsl 3BE3]] INIABHOM 110CIIEI0BATEILHOCTU. BHYyTpeHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXKACHUN U 3BoItolMK CoHIA U 3BE3/. DTallbl )KU3HU 3BE3.

Mnineunsiii [1yTe — Hama ['anaktuka. [Tonoxenue u apuxenue ConHua B ["anaktrke. TUIBI TaIaKTHK.
Panuoranaktuku u kBazapbl. YEpHbIE IBIPHI B sipax rajakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopuss bombioro
B3pbIBa. PENIMKTOBOE M3ITydeHHUE.

MacmtabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HabntoieHuss HEBOOPYKEHHBIM TIJIa30M C MCIOJIB30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN IJIs
OIpe/IeTICHHs TOJIOKEHHsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJIYLIApHsL U SIPKUE 3BE3 MBI

Hab6mronenus B teneckon JIynsl, maner, Mneunoro [Tyru.

O0o0marniee noBTOpeHue

Ponb pusuky 1 acTpOHOMHUM B IKOHOMUYECKOW, TEXHOJIOIMUECKOM, COIMANIbHON U 3THYECKOH cdepax
JeATeIbHOCTH YEJIOBEKa, POJIb M MECTO (PU3HMKH M aCTPOHOMHH B COBPEMEHHOM Hay4yHOM KapTHHE MHUpPa, POJIb
¢dbuzmveckoil Teopur B (HOPMHUPOBAHUM MPEACTABICHUN O (U3MUECKONH KapTHHE MHUpPa, MECTO (HHU3UIECKOM
KapTUHBI MUpPa B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUH O IPUPO/IE.

MesknpeaMeTHbIE CBSI3U

Nzyuenne kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€TOM COJep KaTelbHbIX
MEXIPEAMETHBIX CBS3€H ¢ KypcaMu MaTeMaTHUKH, OMOJIOrHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemusie noHamus, CBS3aHHbIE C M3YYEHMEM METOIOB HAyYHOI'O IO3HAHMS: SIBJICHHUE,
HaydHbId (akT, TUMOTe3a, (U3MYECKas BEIWYMWHA, 3aKOH, TEOpHs, HAOII0IeHNe, JKCICPUMEHT,
MOJIETIMPOBAaHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HMX IPOEKIHH HA OCH
KOOpJMHAT, CJOXEHHE BEKTOPOB, IMPOM3BOAHBIE DJIEMEHTApHBIX (YHKIUH, NpU3HAKU 10A00us
TPEYroJIbHUKOB, ONpPEIEIeHNE TUIOMIAIN TUIOCKUX QUryp U o0bEma Ted.

Buonoeus: snexTpudeckre sSBICHUS B )KUBOW MPHUPOJE, KOIeOaTeIbHBIC ABIKEHHS B )KUBOU MIPHPO/IE,
ONTUYECKHE SIBICHUS B AKUBOU NPUPOJE, NEUCTBUE paaralliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KpPUCTAUIMUECKas CTPYKTypa TBEPIABIX TeEJ, MEXaHU3MbI
00pa30BaHMsI KPUCTAIITNYECKON PEIIETKY, CIIEKTPATbHBIN aHAIH3.

Feoepaqbuﬂ: MAar"duTHBIC I1I0JIF0Ca 3CMJII/I, 3aJIC)KU MArHUTHBIX PYA, (bOTOC’béMKa 3eMHOI ITOBE XHOCTH,
Onepatop 340 000 "KomnaHus "TeH3op"
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Texunonoeusi: TUHUW  DIIGKTpPOIEpeNady, TEHepaTop TIEePEMEHHOr0 TOKa, dSJIEKTPOIABUTATENb,
WHIYKIIMOHHAS T1€Yb, pajiap, paauoNpuEéMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBY-neus, npoeKnoHHbII
ammapart, BOJJOKOHHAs ONITHKA, COTHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLHIET'O OBPA30BAHUSA

OcBoenune yuebHoro mpenmera «dusmka» Ha ypoBHE cpeaHero oOmiero oOpasoBaHus (0a30BBIN
YPOBEHB) TOMKHO OOECMEUUTh NOCTHKEHHE CICAYIOUIUX JTUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pazoBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE Pe3yabTaThl OCBOCHUS yaeOHOTo npenmera «Du3mKkay JOHKHBI OTPaXaTh TOTOBHOCTh U
CHOCOOHOCTh O0YyYarOIIUXCSl PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JHMYHOCTH,
CUCTEMOH IICHHOCTHBIX OpPWEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX YOEXKJICHUU, COOTBETCTBYIOIINX
TPAJAMLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, paCIIUPEHHE J>KU3HEHHOI'O OMNbITa W  OIbITa
NeSITETLHOCTH B TIPOIIECCE PEATH3AIH OCHOBHBIX HAIIPABIICHUH BOCIIUTATEIIHLHON IS TEILHOCTH, B TOM YHCIIC
B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS

c(OpMUPOBAHHOCTH T'PAXKIAHCKOM MO3UIUK 00YYarOIIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O WJIeHa
pOoCCUiCKOro o0IIecTBa;

MPUHATHE TPAJIULMOHHBIX O0IIeUeI0BEYECKUX I'YMaHUCTUUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEPECaX IPaKJaHCKOro OOIecTBa, y4aCTBOBATh B
camMoyTpaBieHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIHSIMH H
Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

chOpMUPOBAHHOCTH POCCUNUCKON TPAXKIAHCKON UIEHTUYHOCTH, TAaTPUOTH3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSIM POCCHUCKHAX YYEHBIX B
001acTH GU3MKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

chOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT0 MTOBEACHNUS;

CIIOCOOHOCTH OIICHUBATH CUTYAITUIO ¥ IPHHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHP ysCh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE€ B JESTEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOWIMBOTO Oy IYIIEro;

4) 3cTeTHYECKOro BOCIMTAHUS:

9CTCTUYCCKOC OTHOLMICHUC K MUPY, BKIIIOYasA 3CTCTUKY HAYUYHOI'O TBOPUYCCTBA, HgI/ICXIJ_[eFO A3UYECKON
OnepaTtop 240 000 "KomnaHus "TeH3op"
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5) Tpy10BOT0 BOCTIMTAHUSI:
MHTEPEC K pa3InyHbIM chepaM npodecCHoHaTbHON 1eATEeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (PU3UKOM
Y TeXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BRIOOp Oyayiiei npodeccun 1 peaan30oBbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIJIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M CaM000pa3oBaHuI0 B 001acTH (U3KUKH Ha MPOTSHKCHUH
BCEH JKU3HU,
6) 9KOJIOrHYECKOr0 BOCIIUTAHUS
chOPMUPOBAHHOCTH IKOJIOTUYECKONW KYJIBTYPHI, OCO3HAHHE TI00ATBHOTO XapaKTepa dKOJIOTHICCKUX
mpooneM;
IUIAHUPOBAHUE M OCYIIECTBICHHE JICUCTBUIA B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHUA UEeH
YCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA;
pacHIMpEeHHe OMbITa AEATEIHLHOCTH SKOJOTUYECKON HAIMPaBIECHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUU
1o pU3HKE;
7) HEeHHOCTH HAYYHOT'O MO3HAHMS
c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nvecKoil HayKH;
OCO3HAHUE IIEHHOCTH HAyYHOW [eATENbHOCTH, TOTOBHOCTH B TMpPOLIECCE U3YYECHUS (PUIUKU
OCYIIECTBJISITh IPOESKTHYIO M HCCIIEI0BATENBCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATHI
IHo3naBaTeqbHBIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBHS
ba3oBble jiornueckue AeiicTBUA:
CaMOCTOSATENHHO (DOPMYIHPOBATh U AKTYATM3UPOBATH IPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEIEISITh TSN IeATEILHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUHU UX TOCTHIKCHHUS;
BBISIBJISITH 3AKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX (PM3NYECKUX SBIICHUSX;
pazpabaTheiBaTh IIJIaH pPEHICHUS MPOOJIeMbl ¢ Yy4ETOM aHajdu3a HMMEIONIUXCS MaTepPHAIBHBIX U
HEMaTepHalbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh, OIEHUBATh COOTBETCTBHE PE3yJIbTATOB IIEJSM, OLICHHBATH
PHUCKU TIOCIEICTBUN JESITETbHOCTH;
KOOPIMHUPOBATH M BBINOJHATH padOTy B YCIOBUAX PEaTbHOTO, BUPTYATHHOTO U KOMOMHHUPOBAHHOTO
B3aMMOJICICTBHS;
Pa3BUBATh KPEATUBHOE MBIILICHHE MPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBareLCKue AeliCTBUA .
BJIQJIETh HAYYHON TEPMHUHOJIOTHUEN, KIIFOUEBBIMU MMOHATUSIMU U METOJIaMU (PU3UYECKON HAYKU;
BIIIETh HaBBIKAMHU Y4eOHO-UCCIIEOBATEIbCKONM M TPOEKTHOW NEATENbHOCTH B 00JAacTH (DU3HKH,

CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATCIIBHOMY ITOMCKY MCTOJOB PpCHICHUA 3aaay N3NYCCKOI'O
Onepatop 340 000 "KomhaHus "TeH3op"
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BJIQJICTh BUJAMU JICATEITLHOCTH IO TIOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAlUU, TPEoOpPa30BaHUIO
Y IPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYaLUsAX, B TOM YUCIIE IIPU CO3JaHUH y4eOHBIX IIPOEKTOB B 00JIACTH
¢bu3uku;

BBISIBIIATE TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyalH3WpOBATh 3a7ady, BBIIBUTATh THUIOTE3y €€
peleH s, HaXOAUTh apI'yMEHTBHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEP)KJICHUMN, 3a/1aBaTh apaMeTpbl U KPUTEPUHU
peleHus;

aHAJIM3UPOBaTh IOTYYEHHbIE B XOJI€ pEIICHHUsS 3aJauyd pe3ysbTaThbl, KPUTHUECKH OLIEHHWBATh MX
JOCTOBEPHOCTD, TIPOTHO3MPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIMPOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON AEATENbHOCTH, B TOM YHCIIE IPU
M3ydeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYAaLlUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NIEPEHOCUTH 3HAHUS IO PU3UKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIEC UEH, PEIaraTb OpUTHHAIBHBIC MOIXOAbI U PELUICHHUS;

CTaBUTb IPOOJIEMBI U 331a4H, JONYCKAIOLINE albTePHATUBHBIEC PELICHHUS.

Padora ¢ nnopmanueii:

BJIQJIeTh HaBbIKAMH IOJMy4yeHHMs] MHMOpMaAlMM (PU3MUECKOro COlepKaHUsl U3 MCTOYHMKOB pa3HbIX
THUIIOB, CAMOCTOSITEJILHO OCYIIECTBIATH IMOUCK, aHAIN3, CUCTEMATH3aIMI0O U WHTEPIPETANI0 UH(OpMaIH
pasInYHbIX BUIOB U (POPM IpEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(POPMALINH;

UCIOJB30BaTh CpPeACTBa MH(OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTMH B pELIECHUH
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U OPraHU3aLMOHHBIX 33734 C COOJIOJCHUEM TPEOOBAaHUI 3PrOHOMHKH,
TEXHUKA O€30MacHOCTH, THUTHEHBI, pEeCypCcOCOCpeKEHHUs, TMPAaBOBBIX W OSTHUYECKUX HOPM, HOPM
MH(POPMALMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MYECKOrO COIEp)KaHUS B Pa3IMYHBIX (QopMarax C ydETOM Ha3HAYCHUS
MH(GOPMALIUU U LIEIEeBOM ayTUTOPUHU, BBIOMPAsk ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3YyaU3alUH.

KomMyHHKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUS:

OCYLIECTBIIATH OOLIEHNE Ha YpOKaxX (PU3UKU U BO BHEYPOUHOU JESTENbHOCTH;

pacro3HaBaTh NPEITOCHUTKH KOH(MIMKTHBIX CHTYalluid M CMATYATh KOH(IJINKTHI,

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUYKY 3PEHHS C UCTIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;

MOHUMATh U MCIIOB30BaTh MPEUMYIIECTBA KOMAHHON ¥ MHMBHUIYaIbHOH PaboThI;

BBIOMPATh TEMATUKY U METO/BI COBMECTHBIX JAECHCTBUI C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)k/J]Or0 WieHa KOJUIEKTUBA,

IPUHUMATh IETU COBMECTHOH JEsITENbHOCTH, OpPraHU30BbIBaTh M KOOPIMHHPOBATH JEHCTBUA MO €&

JTOCTIKEHHIO: COCTABIIATh IUIAH JACUCTBUH, pacIpeeNiATh PO C YUETOM MHEHUH YYaCTHUKOB, OOCYK/IATh
Onepatdp 340 000 "KomnaHus "TeH3op"
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OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOrO YJYacTHHKA KOMaHAbI B OOIMIMHA pe3ysibTaT IIo
pa3pabOTaHHBIM KPUTEPHSIM;

IpeiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJIEN C NO3UIMY HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMUHBIX CHUTYalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITMATUBHBIM.

PeryasitTuBHbBIC YHUBepCaJbHbIC y4eOHbBIC e CTBUSA
Camoopranu3amnus:

CaMOCTOSITENTbHO OCYIIECTBJIATH MO3HABATEIbHYIO JIE€ATENBHOCTh B 00JaCTH (PM3UKH M aCTPOHOMUH,
BBISIBIIATH TIPOOJIEMBI, CTAaBUTH M (POPMYIHPOBATh COOCTBEHHBIC 3aJIauH;

CaMOCTOATEIILHO COCTAaBJIATH IUIAH PEIICHUs PAacYETHBIX M KAYECTBEHHBIX 3a/ady, IUIAH BBIITOJIHEHUS
MPAKTUIECKOH paboTHI ¢ yYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOUTECHH I;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacuMpsATh paMKH Y4eOHOT 0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMUPOBAHMIO U IIPOSIBIICHUIO 3PYJULIMU B 00JaCTH (PU3UKHU, IOCTOSIHHO MTOBBIIIATh
CBOH 00pa3zoBaTeIbHBIN U KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAJILHBII HHTEJLIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBHI B JIEATENBHOCTD, OLEHUBATh COOTBETCTBHE
pE3yabTaTOB LENSM;

BJIQJICTh HABBIKAMU I103HABATENbHOW pe(diIeKCHuH KaK OCO3HAaHMS COBEPIIACMBIX ACHCTBUH H
MBICJIUTEIIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHU;

UCIOJIb30BaTh MPUEMBI peIeKCUU /7151 OLIEHKH CUTYAI1H, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAJIU3€E PE3YJIbTAaTOB JEATEIbHOCTH;

MIPUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI PYTUX IIPU aHAJIU3€E PE3YJIbTAaTOB JEATEIbHOCTH;

MIPU3HABaTh CBOE MIPABO U MPABO JIPYrUX Ha OLIUOKU.

B npouecce A0CTHXKEHMS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MPOTrpaMMbl MO (PU3MKE I YPOBHS
cpeaHero oOmiero o0pa3oBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA WHTEIUIEKT,
Ipearnoiaraonmi copMUpoOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOILMOHAIBHOE COCTOSHUE, BUAETH

HaIpaBJIEHUs Pa3BUTHUSI COOCTBEHHOMN YMOIMOHATILHON cephl, OBbITh YBEPEHHBIM B cebe;

Onepatop 340 000 "KomnaHus "TeH3op"
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CaMOpEeryJIMpOBaHus, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE
IIOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBAThCA K HMOLMOHAIBHBIM MU3MEHEHUAM U MPOSABIATh T'MOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIIOYAIOIIEW CTPEMJIEHHME K JIOCTHXKEHMIO LEIU U YCIEXy, ONTHMH3M,
VHULMATUBHOCTb, YMEHUE ACUCTBOBATh UCXOII U3 CBOUX BO3MOYKHOCTEM;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €TI0
IIPU OCYILLECTBICHUH OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKHUBAHUIO;

COIMANIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHUS C JPYTUMH JIIOJBMH,
3a00TUTHCSA, POSBIIATH MHTEPEC U pa3periaTh KOH(PIUKTHL.

HNPEIMETHBIE PE3VYJIBTATDBI

K xonny obydyenus B 10 kiacce npeaMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCST YMEHHIA:

J€MOHCTPUPOBATh HA MpPHUMEPAX pPOJb U MeCTO (U3UKU B (OPMUPOBAHMH COBPEMEHHON Hay4yHOMH
KApTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOU TEXHUKHU U TEXHOJIIOTUH, B IPAKTUYECKOMN NESATEIBHOCTH JHOACH;

YUUTBIBATh TIPaHMIIBl IPUMEHEHHMsS M3YYEHHBIX (U3NYECKUX MOJeNeil: MmarepuaiabHas TO4Ka,
WHEepIHalbHaAs CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENo, WACANBHBIA Tra3, MOJEIU CTPOSHUS Ta30B,
AKMJIKOCTEH U TBEPBIX TEJI, TOUEUHBIN SJIEKTPUUECKHUM 3apsi NPy pelieHnn GU3NYecKuX 3a1auy;

pacrio3HaBaTh (U3UYECKUE SIBICHMS (TPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIDHO-KMHETUYECKOM TEOpPUM CTPOCHMS BEIIECTBA M DJJIEKTPOAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBM)KEHHE, CBOOOJHOE MaJeHUE TeJ, JBUKEHUE IO OKPYKHOCTH,
UHepLus, B3auMozencTBue Tein, Auddy3us, OpoyHOBCKOE ABHIKEHHE, CTPOCHHE KUAKOCTEH U TBEPABIX TEI,
M3MeHeHne 00bEMa Tes IpU HarpeBaHuM (OXJIAXKICHHH), TEIUIOBOE paBHOBECHE, HCIIapEHUE, KOHACHC CAIIHS,
IJIaBJICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, BIAXHOCTh BO3/yXd, IMOBBIIICHWE JABJICHHMS Tra3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBA3b MEKIY ITapaMeTpaMu COCTOSHUA I'a3a B U30IIPOLIECCaX, JICKTPU3 AU
TeJl, B3aMMOJICHCTBHE 3apsI/I0B;

OIUCHIBATh MEXaHMYECKOE [BM)KEHHUE, MCIIONb3ys (U3MYECKUE BEJIMYMHBL: KOOpAMHATA, IIYTh,
IIEpEMEIICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tejla, CHJIa, WMITYJIbC Telld, KWHETHYeCKas JHEPIHs,
NOTEHIMAJIbHAs SHEpPIrus, MexaHuuyeckas pa0oTa, MeXaHM4YecKas MOIIHOCTb; IPU ONHCAHUU NPABUIIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €AUHUIIbI, HAXOIUTH (DOPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BETMUUHY C IPYTMMHU BEINYHMHAMU;

OIKCHIBaTh W3y4YCHHBIE TEILJIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS, HCIONB3YsA (U3NYECKUE
BEIMYMHBI. [JABJICHHE TIa3a, TEMIIEpaTypa, CPENHssl KUHETHUYECKash JHEPIrHus XaoTUYECKOrOo JBUKCHUS
MOJIEKYJI, CPEAHEKBAAPATUUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTus, paboTa rasa,
Ko3(ppuLMeHT none3HOro JeHCTBMS TEMJIOBOrO JBUTATelNs; IMPH ONUCAHMM NPAaBUIbHO TpPAaKTOBAaTh

(1)1/13PI‘-I€CKI/Iﬁ CMBICJI HCIIOJIBb3YCMbIX BCIWYHUH, HUX 0003HaueHusd U CAUHUIIBI, HAaXOAUTb V(‘EO MYJIbI,
Onepatop 340 000 "KomnaHu$ "TeH30p"
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OINKCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOWMCTBA BEILECTBA M AJIEKTPUUYECKUE SIBJICHUS (IIPOLIECCHI),
UCHONB3YSl (PU3UYECKHE BEJIUYUHBI: JIEKTPUUECKUI 3apsij, JIEKTPUUECKOoe IoJie, HANpPsXKEHHOCTh IOJS,
MOTEHIIMAaN, PAa3HOCTh TMOTEHIMANOB; MpPH OMHCAHWHM TMPABUIBHO TPAKTOBaTh (PU3UYECKHI CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W €IUHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(U3MYECKYIO BENUYNHY C IPYTUMU BEIMYUHAMU;

aHATM3UPOBaATh (DU3NYECKUE MPOIECCH U SBJICHUS, UCIONB3Ys (DU3UYECKHE 3aKOHBI M MPUHIIUIIGL
3aKOH BceMHpHOTo TsroTeHus, |, 11 u 111 3akonsr HetoToHa, 3aK0H COXpaHEeHUsI MEXaHUYECKOW SHEPTUH, 3aKOH
COXpaHEHUsI UMITYJIbCA, MPHUHIUI CYMEPIO3UIIMU CHUJI, TPUHIIUI PAaBHOINPABUS HWHEPUUATBHBIX CHUCTEM
OTCY€Ta, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBS3b CpEIHEN
KHHETUYCCKOW JHEPTHH TEIUIOBOTO JBMKCHHS MOJICKYJI C aOCONFOTHON TEMIEpaTypoi, TEepPBBIH 3aKOH
TEPMOJMHAMMKHN, 3aKOH COXPAHEHMS DJIEKTPUYECKOro 3apsjaa, 3akoH KylloHa, mpu 3TOM pas3nuyarhb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPOKEHHE W YCIOBHS (TpaHMIIBI, 00IacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHITUIIBI CUCTBUS MAITUH, TIPUOOPOB M TEXHUUYECKUX YCTPOUCTB; pa3inyaTh
YCIIOBUS UX O€30MAaCHOr0 UCIOIb30BaHUS B TOBCEHEBHON KHU3HU;

BBITIOJTHSATH YKCIIEPUMEHTHI 110 UCCIIETIOBAHUIO (DU3MYECKUX SIBICHHUH M MPOIIECCOB C UCIIOIb30BAHUEM
MPSIMBIX U KOCBEHHBIX HM3MEpPEHUH, MPH 3TOM (QOopMyIUpoBaTh Mpodiemy/3anady U TUIOTE3y y4yeOHOro
IKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPENIOKEHHOT'0 000PYI0BAHHUS, IIPOBOIUTH OMBIT U (JOP MYJIUPOBATH
BBIBO/IBI;

OCYILIECTBIIATh MpsIMbIE M KOCBEHHBIE HW3MEpEeHHS (PU3UYECKHX BEIWYMH, TPH ITOM BBIOMpPATH
ONTUMAJIbHBIN CIOCO0 U3MEPEHUS U UCII0NIb30BaTh N3BECTHHIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUII;

WCCIIEIOBATh 3aBUCUMOCTH MeEXAYy (U3MUECKUMH BEIUYMHAMH C HWCIOJIB30BAHHEM IMPSMBIX
M3MEPEHHM, TIPH ITOM KOHCTPYHPOBATHh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJIYYEHHOW 3aBUCHMOCTH
(bu3MUecKUX BEIUYMH B BUIE TaOIHIl U rpaUKOB, AeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIEAOBAHUS;

coOmoaTh TpaBwiia 0€30MacHOro Tpyda MNpU MPOBEAEHUH HCCIEAOBaHUNH B paMKax ydeOHOro
JKCIIEPUMEHTa, YUeOHO-UCCIIeI0BATENLCKOM U MPOSKTHON JIEATEIBHOCTH C UCMOIB30BaHUEM U3MEPUTEIIBHBIX
YCTPOMCTB U TaOOPaTOPHOTO 000PYIOBAHMUS;

pelaTh pacuE€THbIE 3a/1a4H C IBHO 33/1aHHOM (DU3MYECKON MOJIENbIO, UCTIONB3Ys (PU3NUECKIE 3aKOHbI U
MIPUHIIMITBI, HA OCHOBE aHaju3a YCJIOBUS 3a/Jaud BBHIOMPATh (PU3WUYECKYI0O MOJEINb, BBLICHATHh (PU3nUecKue
BETTUYHUHBI U (HOPMYIIBI, HEOOXOAUMBIE Al €€ pEIIeHUs, MPOBOAUTHh PAaCUYEThl M OLICHUBATHh PEATbHOCTH
MOJTYYEHHOT'0 3HAYCHUS (DU3MYCCKON BEIIMUUHBI,

pemarh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBaTh JJOTMUECKH HEMPOTUBOPEUNBYIO LIETIOUYKY PACCYKICHUM
C ONOPOi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUYECKUE SIBIICHUS,

WCIIONB30BaTh MPHU PEIICHWH Y4YEeOHBIX 3a/ad COBPEMEHHble WH(OPMAIMOHHBIE TEXHOJIOTHH IS

IIOHUCKa CTPYKTYPUPOBAHUA HHTEpHpETalll MW M[OPCACTABICHUA C6HOfI U HaVYHO-TIOMYIIPHON
i PYKTYpHp i pup 1 pea i Onepatop 340 O O"KOMnava¥reH p"
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uH(poOpMaIuK, TOTYYEHHOW W3 PA3IUYHBIX HUCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH IOJYIaeMYIO
nHpopMaIuio;

MPUBOIUTH MPUMEPHI BKJIaJa POCCHUCKUX U 3apYOSKHBIX YUEHBIX-(ODU3UKOB B DPa3BUTHE HAYKH,
OOBSICHCHHE MTPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHUE TEXHUKH U TCXHOJIOTHIA;

WCIONB30BaTh TEOPETHUYECKUE 3HaHUA MO (HU3UKE B TOBCEAHEBHOW KH3HU sl OOeCredYeHUs
0€30I1acHOCTH MTPH OOPAIIECHUH C TIPUOOPAMHU U TEXHUYCCKUMH yCTPOHMCTBAMHU, JJII COXPAHCHHUS 3710POBbS U
COOJTIIOJIEHHS] HOPM 9KOJIOTHYECKOT 0 NMOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYIIIE C BBITOJHEHUEM PA3IMYHBIX COMHAILHBIX POJICH, INIAHUPOBATH PAOOTy TPYIIIIEI,
paIoHANTbHO pPaCHpeesTh OOSI3aHHOCTH U TUIAHUPOBAThH JAEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUsX,
aJICKBaTHO OIICHUBAThH BKJIA]] KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPpUBAEMOK TIPOOJIEMEBL.

K xonmy obyuyenus B 11 kjacce mpeaMmeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)Xarhb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCST YMEHHIA:

JEMOHCTPUPOBATh Ha MpHUMEpax poiib U MecTo (HU3MKU B (HOPMUPOBAHUU COBPEMEHHOM Hay4dyHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH W TEXHOJIOTHA, B IPAKTHUECKON JEATSILHOCTH JIOCH,
LEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUPA;

YUUTBIBATh TPAHUIIBl MPUMEHEHHS W3YYCHHBIX (PU3NYECKUX MOJIENeH: TOYCUHBIA JIIEKTPUYCCKHIA
3apsf, Jdy4 CBeTa, TOUCUHBI MCTOYHUK CBETA, AJEepHasl MOJAEIb aTOMa, HYKJIOHHAsl MOJIe]Ib aTOMHOTO sijipa
MIpH pelIeHnn PU3MUECKUX 3a/1a4;

pacrio3HaBaTh (u3nueckue sABJCHHS (MPOIECChI) W OOBACHATh WX Ha OCHOBE 3aKOHOB
ANEKTPOJANHAMUKH U KBAHTOBOH (PM3UKH: JIEKTPUUYECKAsi TPOBOAUMOCTh, TEIIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JIeHCTBUSI TOKa, B3aMMOJEHCTBHE MAarHUTOB, OJJICKTPOMArHUTHAs MHAYKIUS, JAEWCTBHE
MarHMTHOTO TOJI Ha MIPOBOJHHUK C TOKOM M JBUXKYIIUICS 3apsi, 2JIEKTPOMAarHUTHBIC KOJICOAHUS U BOJHBI,
MPSIMOJIMHEMHOE PACTPOCTPAHEHHE CBETa, OTpaKeHHWe, MpejoMieHue, uHTepdepeHuns, Audpakuus u
MOJISIpU3aIusl CBETa, JUcTepcus cBera, GorodnexTpuueckuil r¢dekt (bhorodddekT), cBeToBOE NaBicHHE,
BO3HUKHOBEHUE JINHEHYIATOT O CIICKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PaTMOAKTHBHOCTS;

ONKCHIBATh HM3YYEHHBIE CBOWCTBAa BellecTBa  (DIEKTPUYECKHWE, MArHUTHBIE, ONTHYECKHE,
INEKTPUICCKYIO TTPOBOAMMOCTE Pa3IMYHBIX CPEI) M AJICKTPOMATHUTHBIC SIBJICHUS (IPOIIECCHI), UCIIONb3Ys
(bu3nuecKne BEIMYUHBL: JIEKTPUUECKUM 3apsjl, CHJIa TOKA, DJIEKTPHUYECKOE HANpPsUKEHUE, DJIEKTPHUYECKOe
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOABWKYIIAS CHJIa, paboTa TOKA, WHIYKIMS MarHUTHOTO
nonsi, cuna Amnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTUs AJIEKTPUYECKOr0 U MAarHUTHOTO
MoJiel, TepuoJ M YacToTa KoieOaHWi B KONeOAaTeNbHOM KOHTYpE, 3apsil M CWiIa TOKa B Ipolecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KojieOaHui, (OKYCHOE pacCTOSHUE M ONTHYECKas CHJIa JHH3BI, MPU
ONMCAaHUU TIPABWIBHO TPAKTOBATh (PU3WYCCKHI CMBICT WCIOIB3YEMBIX BEIMYMH, WX OOO3HAUYCHHS U
€IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEJIHUMUHY C JPYTUMH BETUYHMHAMU;

OIKCHIBATh U3YUYECHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, UCTIONB3YS (PU3NICCKIE BETHUMHBI: CKOPOCTh

Onepatop 340 000 "KomnaHus "TeH3op"
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SHEPTHUs CBS3M aTOMHBIX sIIep, MPU OMUCAHUU MPABHIBLHO TPAKTOBATh (PU3UYCCKHUI CMBICI UCIOIB3YEeMbIX
BEJIMYMH, UX 0003HAUYEHHUS U €IMHULIBI, YKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NUYECKYIO BEIUUUHY
C IPYTMMH BETMYMHAMH, BEIYUCIATH 3HAUCHHUE (PU3UUECKON BETUUNHBL;

aHATM3UPOBaATh (DU3NYECKUE TMPOIECCHl M SBIICHUS, MCHOIB3YSd (PU3HUECKHE 3aKOHBI M TPHHITUIIBL:
3ak0oH OMma, 3aKOHBI IMOCJIEAOBATEIBHOIO M MapajIeIbHOTO COEAMHEHUS MPOBOJHUKOB, 3aKOH JIKoymsi—
Jlennia, 3aKOH AJIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO PAaCIpOCTPAHCHHS CBETA, 3aKOHBI
OTPaKEHHUS CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHEHHE OWHINTEHHa I QorodddekTa, 3aKoH
COXpPAHEHUSI DHEPIruM, 3aKOH COXPAHCHHUS HMITYJbCA, 3aKOH COXPAHECHHS JJIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHHUsI MacCOBOI'0 YHCIa, MOCTynarsl bopa, 3aKOH paguoakTUBHOIO pacrnaja, Iph 3TOM pa3audaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPOKEHHUE W YCIOBHS (TpaHHIIBI, 00IacTH)
MIPUMEHUMOCTH;

OTIpPEJIENATh HAMPaBJIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJIsI TPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa
u cuibl Jlopenua;

CTPOUTH U ONMHCHIBATH N300paKEHHE, CO3JaBaEMOE IIIIOCKUM 3epKajioM, TOHKOHN JINH30;

BBINIOJIHATH SKCIEPUMEHTHI 110 UCCIIEIOBAaHUIO (DU3HUECKUX SBJICHHUM U MPOIECCOB C UCIIOJIb30BAHUEM
MPSMBIX U KOCBEHHBIX HM3MEPEHHUM: MPH ITOM (GOopMyIUpoBaTh Mpodiemy/3aiady W THUIOTE3y y4eOHOro
AKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUI0KEHHOI0 000PYI0BaHUSL, TPOBOIUTH OMBIT U (GOPMYITUPOBATH
BBIBOJIbI;

OCYILIECTBJIATh MpsIMbIE M KOCBEHHBIE H3MEpPEeHHS (PU3UUYECKUX BEJIWYMH, MPU STOM BBIOUPATH
ONTUMANIBHBIN CIOCO0 U3MEPEHUS M UCIIONIb30BaTh U3BECTHHIE METO/IbI OIEHKU MOTPEIIHOCTEeH U3MEPEHUI;

HCCJIEI0BATh 3aBUCUMOCTH (PM3NYECKUX BEIMUYMH C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHU: IPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yabTAThl MOTYYCHHONW 3aBHCUMOCTH (DU3MYECKUX BEIIUYUH B
BHJIe TaOJIUIl U TpaKOB, JCNIaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHNUS,

coOnoIaTh TpaBWiIa O€30MacHOro TpyJa MNpU MPOBEISCHUU HCCIEAOBAHUNW B paMKax y4eOHOTo
AKCIIEPUMEHTA, YICOHO-UCCIE0BATEIILCKON U MPOSKTHOM IEATETLHOCTH C HCTI0JIb30BaHUEM H3MEPHUTEIHHBIX
YCTPOICTB U J1abOpaTopHOro 000pYyJ0BAHUS;

pemaTh pacy€THBIC 3a/1a4U C SBHO 33/IaHHON (PU3UYECKON MOJIEIIBI0, UCTIONB3Ys (PU3nUYecKre 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJaud BBIOMPATh (PM3MUECKYIO MOEINb, BBIACNSTH (DU3HUECKUe
BEJIMYUHBI U (POpMyJIbl, HEOOXOoMUMBbIe IJisi €€ pellleHUs, MPOBOJAUTH PACU€Thl U OIEHUBATh PEATILHOCTH
MOJTyYEHHOT0 3HaU€HUs (PU3NYECKON BEIUYUHBI,

pemaTh KaueCTBEHHBIC 3a/1a4i: BBICTPAUBATh JJOTMUYECKU HEMIPOTUBOPECUUBYIO IIEMIOUKY PaCCYXICHUN
C ONOPOii Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (hU3HYECKUE SIBICHUS;

WCIIONB30BaTh TMPHU PEIICHUH YYEOHBIX 3a/a4 COBPEMEHHBIC WH()OPMAIMOHHBIE TEXHOJIOTHH IS
MOKUCKA, CTPYKTYpUPOBAaHHUSA, HHTEpPIpETallud U TMpeACTaBieHHs YyueOHOW U HaydHO-TIOMYJISPHOM

nH(POPMALIUY, TONYYEHHOM M3 PAa3IUYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH TOTYYAEMYIO
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OOBSACHATH NPUHIIMITBI ASHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS UX
0€30I1aCHOr0 UCIOIb30BAHUS B IIOBCEIHEBHON XKHU3HH;

MPUBOAUTH MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MTPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIONB30BaTh TEOPETHUYECKUE 3HAaHUS MO (HU3UKE B TOBCEJIHEBHOW >KM3HM i oOecredeHus
0€e30I1acHOCTH MTPH OOPALEHUH C TPUOOpaMU U TEXHUYECKUMH yCTPONCTBAMU, JJIsi COXPAHEHUS 3710POBbS U
COOJIOIEHHS] HOPM 3KOJIOTMYECKOr0 MOBEIEHNS B OKPYXKAIOIEH cpele;

paboTtaTh B TpyIIE C BHITOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJIEH, MIAaHUPOBATh PaOOTY TPYIIIHL,
palMOHATIBHO paclpeAessTh O0S3aHHOCTH U IUIAHUPOBATH JAEATENBHOCTh B HECTaHJAPTHBIX CUTYAIHSX,

a/IeKBaTHO OLIEHMBATh BKJIAJ] KaX/10r0 U3 YUaCTHUKOB I'PYIIIIbI B PEIICHUE pPaCCMaTPUBAEMON MPOOIIEMBI.
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HaumeHoBaHue pa3aejioB U TeM (undposrbie)
Ne i/m Kontpoabnsie | IIpakTuyeckue
NMPoOrpaMmblI Bcero odpa3oBaTe/IbHbIE
padoTsI padoTbI
pecypchl
Paznea 1. PU3UKA U METO/bl HAYUHOI'O ITIO3HAHMUSA
Bubnuorexa [JOK
1.1 ®u3KKa U METOJIbl HAYYHOT'O O3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro mo pasueny 2
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bu6mmoreka [{JOK
5.1 DeMeHTHl aCTPOHOMHUH U aCTPO(YU3UKH 7 1
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bu6mmoreka [JOK
6.1 O06o0mmarolee MOBTOpEeHNE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOUYHOE IINTAHUPOBAHUE
10 KJIIACC
Konn4yecrBo yacos DJIeKTPOHHbIEe U (pPOBBIE
Ne Jlara
Tema ypoka Kontpoasnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3yYEeHHUs
padoThbI padoThI pecypcbl
L ®duszuka — Hayka o npupoze. Hayunbie . bubnmnoreka LIOK
METO/IbI T03HAHMS OKPY>KAIOLIETro MUpa https://m.edsoo.ru/ff0c32e2
Poinb 1 mecto ¢pusuku B popMUpoBaHUU
¢ doprup bu6mmoreka [JOK
2 COBPEMEHHOW HAYYHOU KapTHUHBI MUpa, B 1
https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOH EATENbHOCTH JIOIEN
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MexaHndeckoe IBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bu6moreka [JOK
nBroKeHus. [lepemernienne, CKOPOCTb, https://m.edsoo0.ru/ff0c3508
yCKOpeHue

bubmuoreka [[OK
4 PaBHOMEpHOE NPSIMOTTMHEHOE JBUYKEHUE 1
https://m.edso0.ru/ff0c3620

. PaBHOyCKOpEeHHOE NPSAMOIIMHEWHOE ) bubnmnoreka LHOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBo0OoHOE TIaZiIcHUE. Y CKOPEHHE . bu6mmoreka [JOK
CBOOOHOTO MaAeHUs https://m.edsoo.ru/ff0c39cc

. KpuBonuHneiiHoe nBuxeHue. J[BrmxeHne 1 bu6muoreka [IOK
MaTepUalTbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn otHocuTensHocTH ["anues.

Bubnunoreka [JOK
8 WNuepuuanpHbie cucTeMsl orcuera. I[lepBbii 1
https://m.edsoo.ru/ff0c3be8
3akoH HproTona
Macca tena. Cuna. [IpuHiun cyneprnosunuu
bu6nunoreka [JOK
9 cui. Bropoii 3akon HeroToHa st 1
https://m.edsoo.ru/ff0c3be8
MaTEepUAIBHON TOYKHU

10 Tperunii 3akoH HproTOHA U151 MaTEpUAIIBHBIX ) bubmmoreka [IOK
TOYCK https://m.edsoo.ru/ff0c3be8

1 3aKkoH BCeMUpPHOro Tarorenus. Cuiia 1 bubmuoreka [JOK
TsokecTH. [lepBas kKocMHuueckas CKOpOCTb https://m.edsoo.ru/ff0c3d00

bubianoreka "L!}OK ‘ .

12 Cuuna ynpyrocta. 3akoH ['yka. Be¢ Tema 1 Onepatop /10 000 "Komnariua "Texsop
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Cuna tpenus. Koadpduuuent tpenus. Cuna
Bbub6munoreka [JOK
13 COIIPOTHUBIICHUS NIPU JBUKEHUU TEJa B 1
https://m.edso0.ru/ff0c3f76
KHUJIKOCTH WU Ta3e
[ToctynarenbHOE U BpaliaTeIbHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO TEa. bu6nunoreka [JOK
14 1
MowmenT cuitbl. ITneqo cuisl. YcaoBus https://m.edsoo.ru/ffOc41a6
paBHOBecHs TBEPAOrO Tela
HMnynsc MaTepuaibHON TOUYKH, CHCTEMBI
MaTepUAIbHBIX TOYEK. VIMITyJIbC CHIIBL. bu6mmoreka LIOK
15 1
3aKOH COXpaHEeHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u momHocTh cuibl. Kunernyeckast
bubmuoreka [[OK
16 SHEPTHs MaTepuaabHON ToukH. Teopema 00 1
https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW YHEPTUU
[TorenuunanbHast sHeprus. [lorennuanpHas
17 SHEPTHS YyIpyro nedopMUpOBaHHOM 1 bubmuoreka [JOK
npyxuHsbl. [loTeHInanbHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHmanbHbpIe U HEMOTEHIIUATBLHBIE CHUITBI.
CBs13b pa0OTHI HETIOTEHIIMATBHBIX CHII C
bu6mmoreka [JOK
18 M3MEHEHHUEM MEXaHUYECKOM dHEpruu 1
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXpaHeHUs
MEXaHUYECKOM SHEPrun
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JlabopaTtopHas pabora «lccnenoBanne
CBSI3H pabOThI CUIIBI C U3MEHEHHUEM
MEXaHMYECKON YHEPIruu Teja Ha IpUMepe

PacCTAXKCHUSA PE3UHOBOI'O KT'yTa»

20

Kontponbhas pabora no teme
«Kunemaruka. /[nnamuka. 3akoHbI

COXpAaHCHUS B MCXAHHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKCHHS MOJICKYJISIPHO-

KUHETUYECKON TeOpuH. bpoyHOBCKOE

newxkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUS
YyacTHI] BenlecTBa. MoJieln CTpOeHus ra3os,

KHUIKOCTEH M TBEPIBIX TEI

23

Macca monekyin. KonnuecTBo BelecTna.

[TocTosiHHas ABoraapo

24

TemmoBoe paBHOBecue. Temieparypa u e€

n3mepenue. [llkana remneparyp Llenscus

25

WU neanbusiii raz B MKT. OcHoBHOE

ypaBaenne MKT

Bubnunoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomnoTHas TeMnepaTypa Kak Mepa
CpeHEeW KUHETUYECKOM SHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-

Knanetipona

bub6munoreka [JOK
https://m.edsoo.ru/ffOc511e
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JlabopaTtopHas pabora «lccnenoBanne

28 3aBHCHUMOCTH MEXAY IlapaMeTpaMu 1
COCTOSTHUS Pa3pPEeKESHHOTO Ta3a
29 N3ompoueccs! B HI€aIbHOM ra3e 1 ux . bubnmnoreka LIOK
rpaduUecKoe IpeACTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHEprusi TepMOANHAMUYECKOM
CHCTEMBI U CITOCOOBI €€ N3MEHEHHS.
bu6nunoreka [JOK
30 KonudectBo Temnorsl 1 padoTa. 1
https://m.edso0.ru/ff0c5952
BHyTpeHHss SHEPTUS OJJHOATOMHOT'O
UJeaJIbHOrO ra3a
bu6mmoreka [JOK
31 Bunel Tenonepenaun 1
https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIOEMKOCTh BELIECTBA.
bu6munoreka [JOK
32 KonuuecTBo TemnoTel Npu Terionepenaye. 1
https://m.edso0.ru/ff0c5¢c36
AnmnabaTHslii Iporecc
33 [1epBblil 3aKOH TEPMOJIUHAMUKHU U €TI0 1 bubnuoreka [IOK
NPUMEHEHHE K H30MpoIieccamM https://m.edsoo.ru/ff0c5efc
24 HeobpaTuMocTh IpOIIECCOB B MIPUPO/IE. . bu6mmoreka LIOK
Bropoii 3aKk0H TepMOAUHAMHKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KI1/ TernoBoit 1 bu6mmoreka [JOK
MaIIiHBI https://m.edsoo.ru/ff0c600a
36 IMukn Kapuo u ero KII/] 1
DKoJI0ru4ecKue mpoOIeMbl . . .
37 1 OnepaTtop 340 000 "KomnaHus "TeH3op
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38 O06o06maromuii ypok «MonexynspHast bubmuoreka [JOK
¢u3uka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo0.ru/ff0c6938
KontponbHas paborta no teme
bu6mmoreka [JOK
39 «MornekymsipHast puszuka. OCHOBBI 1
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpa3oBanue U KOHACHCAITHS. bu6nunoreka [JOK
Hcnapenue v KureHune https://m.edso0.ru/ff0c63b6
" AOCOII0THAS ¥ OTHOCUTEIIbHAS BIAKHOCTD bub6munoreka [JOK
BO31yXxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
12 amopdHble Tesna. AHU30TPONHUS CBOWCTB bu6muoreka [IOK
KpucTauioB. JKuaKue KpucTasuIbl. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUalIbl
43 IInaBnenue u Kpucramumsanus. Y qeibHast bubnuoreka LIOK
TerioTa miasieHus. Cyonmumanus https://m.edso0.ru/ff0c6708
bub6mmoreka [JOK
44 YpaBHeHHE TEII0BOro OamaHca
https://m.edsoo.ru/ff0c6820
45 DNeKTpu3anus Tell. DICKTPUUECKUH 3apsil. bubnuoreka [JOK
JlBa Bu/ia 3JEKTPUYECCKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
IIpoBOIHUKH, TUDIIEKTPUKH U
bubmuoreka [JOK
46 MOJTYIIPOBOJHUKHU. 3aKOH COXPAaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOr 0 3apsiaa
B3aumogeiictBue 3apsaoB. 3akon Kynona. bubimoreka "L!BOK . .
1 OnepaTtop 240 OO0 "KomnaHus "TeH3op
ToYeUHBIN SICKTPUICCKUN 3aPSIJT | AOKYMEHT NOANMCAH SAIEKTPOHHOM NOAMNCHIO https://m.edsoo.ru/ffOc6ced
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Hanpsk€HHOCTD 371€KTPUYECKOro MOos.

Bbub6munoreka [JOK
48 [TpyHIMI CyNepHO3ULMH dIEKTPUUECKUX 1
https://m.edsoo.ru/ffOc6df2
nosied. JInHnn HanpsyKEHHOCTH
49 Pabora cuit 3eKTpoCcTaTH4eCcKOro mosis. . bubnmnoreka LIOK
[Torenunan. PazHocTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUDIIEKTPUKHU B
bu6mmoreka [JOK
50 AIEKTPOCTATUICCKOM IIOJIE. 1
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi MPOHULIAEMOCTh
bu6mmoreka [JOK
51 Onekrpoémkocth. Konaencarop 1
https://m.edsoo.ru/ff0c7126
- DNeKTPOEMKOCTH TIOCKOT0 KOHJIEHCATOpa. ) bubnmnoreka [HOK
DHeprus 3apsHKEHHOr0 KOHICHCATOpa https://m.edsoo.ru/ff0c72c0
JlabopaTtopHas pabora "M3mepenue
53 1 1
ANEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMI OEHCTBUS U IPUMEHEHUE
- KOH/IEHCAaTOpPOB, KOITMPOBAJILHOT O aIIapara, )
CTpYHHOI0 IpUHTEPA. DIIEKTPOCTaTUUECKAs
3ammTa. 3a3eMIICHHE JIEKTPOpUOOpOB
DNEeKTPUYECKUI TOK, YCIIOBUS €TI0
- cymectBoBanus. [locrossuubli Tok. Cuna 1
toka. Hanpsokenne. ConpoTuBieHne. 3aKoH
Owma 1714 yyacTka 1enu
[TocnenoBarenbHOE, MapaJIEIbHOE, bubmuoreka [JOK
56 1 05 Onepatop 340 000 "KomnaHus "TeHsop"
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JlabopaTtopHnas pabora «3ydenue

CMCHIAHHOT'O COCIUHCHU PE3UCTOPOB»

57

Pabora u MOIIHOCTB JJICKTPHUYCCKOI'O TOKA.

3akoH J[>xoyns-Jlenma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a1 OTHOU (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlabopaTopnas padora
«3mepenune DJ1C ucTOYHUKA TOKA U €TO

BHYTPEHHETO CONPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs POBOAUMOCTH TBEPABIX
METAJIJI0B. 3aBUCUMOCTD COIIPOTHUBIICHUS
METaJIOB OT TEMIIEPATYPBI.

CBepXmpoBOIUMOCTh

60

OnekTpuueckuil Tok B Bakyyme. CBolCTBa

9JICKTPOHHBIX ITYYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX cOOCTBEHHAA U

IpUMecHasl mpoBoaAUMOcTh. CBoiicTBa p—N-

nepexoja. [TonynpoBogHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUYECKUI TOK B pacTBOpax U
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPONUTHYECKAs TUCCOIHAIIHSL.

DIIeKTPOIIU3

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DJEeKTPUYECKUH TOK B ra3ax.
Bbub6munoreka [JOK
63 CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsia. Monunus. [lnazma
DnekTpudecKkue Mpruoopsl U yCTPOHCTBA U
Bubnunoreka [JOK
64 WX TpaKTH4ecKoe npuMeHnenue. [IpaBuia 1
https://m.edsoo.ru/ffOc86fc
TEXHUKHU 0€30I1aCHOCTH
bub6mmoreka [JOK
65 O6006maromuit ypok «JIeKTpOANHAMHUKA 1
https://m.edsoo.ru/ff0c88be
KonTtponbhas pabora mmo teme
«Qnekrpocraruka. [locTrosHHbBIN
66 AJIEKTPUYECKU TOK. TOKM B pa3IMUHbIX 1 1 bubmuoreka [JOK
cpenax» /Beepoccuiickast mpoBepouHas https://m.edsoo.ru/ff0c8a8a
paboTa pu MpoOBEICHUN Ha OyMa)KHOM
HOCHUTEJE
67 PesepHblil ypok. KonTponsnas pabora o ) ) bubmuoreka [IOK
Teme "DeKTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56
63 PesepBHblIil ypok. O6001maromuii ypok 1no . bubamnoreka L{IOK
temam 10 kinacca https://m.edsoo.ru/ffOc8f6c
OBIEE KOJIMYECTBO YACOB I1O0 6 A A
[MPOTPAMME
11 KJIACC
Tema ypoka KosaunuyectBo yacos
ﬁnnp:-rnp '-‘\ﬂﬁ 000 "KomAaHus "Tnu?np"
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Ne Mara JJIeKTPOHHBbIE LU (PPOBHIE
Koutpoabnbie | IIpakTuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIC
padoThbI padoThbI
pecypcsbl
[TocTosstHHBIE MArHUTBI M UX
B3aumMozeiicTere. MaruutHoe nosne. Bexkrop . bubanoreka [IOK
MarHUTHON MHIAYKIMA. JIMHUKA MarHUTHOM https://m.edso0.ru/ff0c9778
WHYKIIHHA
MarsuTtHOe 1oj1€ IPOBOAHUKA C TOKOM.
bu6nunoreka [JOK
OnbiT Opcrena. Bzaumoneiicteue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaboparopHas pabora «3yuenue . 1 bubnmnoreka [HOK
MarHUTHOT'O ITOJISE KaTYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBHE MAarHUTHOTO TIOJISI HA TPOBOJAHUK
c Tokom. Cuna Amnepa. JlaGopaTopHas ) 1 bubnmnoreka [HOK
pabora «VccrnenoBanue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOI'O MAarHUTa Ha PaMKy C TOKOM)
JeiicTBEe MarHUTHOTO TOJIS HA
c . bu6mmoreka [JOK
JIBIDKYIILYIOCS 3apsiKEHHYIO yacTuily. Cuiia
https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabora cunbl Jlopenna
DnexTpoMaruuTHas uHAyKUuA. [loTok
BEKTOpa MarHUTHON uHAyKuuu. I1C 1

HHAYKIOWU. 3aKoH BHGKTpOMaFHHTHOﬁ

nHaykuuu Papanes

[OKYMEHT I1Q

AMNCAH 3J1IEKTPO

HHOW MOANMCHIO

OnepaTtop 30 000 "KomnaHus "TeHzop"

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop
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JlabopaTtopHas pabora «HcciaenoBanue

SIBJICHUA 3JICKTpOMaAr HUTHOM HUHIAYKIOUW

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTD. SIBI€HHE CAMOMHTYKIUH.
OJIC caMOMHIYKIIUH. DHEPTUSI MATHUTHOTO
TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE T0JIE

bubmmoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTsa U ux

IIPUMEHEHHUE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMATHUTBI, JIEKTPOABUTATEb, 1
YCKOPHUTENHN JIEMEHTAaPHbIX YaCTHIL,

WHAYKIIMOHHAS 1€Yb

10

O6o06maronmit ypok «MarHuTHOE TOJIe.

SHCKTPOMaFHI/ITHaSI HUHAYKOUA

Bub6nunoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbnas pabora o teme «MarHuTHoe

IoJec. 9HeKTp0MaFHI/ITHa}I WHAYKIUA»

bu6mmoreka I[JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIC MEXaHUYECKUE KOEOAHMUS.
I"apmonnueckue xonebanus. Y paBHeHHE
rapMoHHYecKux konebanuii. [IpeBparmienue

SHEPruu

bubmuoreka IJOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabora «lccrnenoBanue
3aBUCHMOCTH TIEPUOIa MaJIbIX KOJIcOaHH

rpys3a Ha HUTHU OT JJIMHBI HUTHU U MACChI

rpy3a»

Ornepatop 940 000 *Komrarws “Tersop™

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop
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KonebatenbHblil koHTYp. CBOOOIHBIE

SJICKTPOMArHuTHLBIC KoJieOaHHs B

bu6mmoreka [JOK
14 UJIeTHHOM KOJIe0aTEIbHOM KOHTYPE. 1
https://m.edsoo.ru/ff0cb820
AHanorus MexxJy MEXaHM4eCKUMHU U
AJIEKTPOMArHUTHBIMA KOJICOAaHUSIMU
®opmyna TomcoHa. 3akOH COXpaHEHUS
Bub6nunoreka [JOK
15 SHEPTUU B UICATHHOM KOJe0aTeIbHOM 1
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
IIpencrasnenue o 3aTyxaromux
6 KoseOaHusaX. BeIHYXI€HHbIC MEXaHUUECKUE bu6numoreka [JOK
1 1
kosnebanus. Pesonanc. BeiHyKneHHbBIC https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHUS
[TepemennsbIit Tok. CUHYCOMAAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOT0 bubnuoreka [IOK
17 1
TOKa. AMIUTUTYIHOE U JAEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHE CUJIbI TOKA U HANPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava .
¥ TIOTPEOJICHHE ICKTPUICCKON SHEPTUN
Y CTpOMCTBO U MPAKTUYECKOE MPUMEHEHUE
bu6nunoreka [JOK
19 AIIEKTPUYECKOr0 3BOHKA, TeHepaTopa 1
https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JIMHUW JJICKTpoIepe1ayd
DKOJIOTHYECKHE PUCKH TPU TTPOU3BOJICTBE
20 anekTposHeprur. KynbTypa Hcronb30BaHus 1

OnepaTtop 30 000 "KomnaHus "TeHzop"

3JIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU
AOKYMEHT Nq

AMNCAH 3J1IEKTPO

HHOW MOANMCHIO

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
LLIKOJIA N2 130 BOPOLUWJIOBCKOIO PAMOHA BOJITOMPAJA", YepHeHko
Onbra HukonaesHa, [inpekTop
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MexaHHUYeCKre BOIHBI, YCIOBHUS
21 pacnpoctpanenus. [lepuon. CkopocTts 1 bubmuoreka [IOK
pacrpoCTpaHCHHUS U JTMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Torepeynble ¥ IPOIOJIBLHBIE BOTHBI
2 3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYyKa. ) bub6mumoreka IIOK
Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U 1 bubnmoreka [JOK
ckopocTh. IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
Y [TpuHIMIIBI paOCBA3H U TEIEBUICHUS. .
PazButue cpencts cBsa3u. Pangnonokanus
o Kontponbnas pabora «Konebanus u ) ) bubmuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonnHEHOE pacpOCTPaHEHUE CBETA B
Bub6nunoreka [JOK
26 OZHOPOAHOM cpene. ToueuHbli HCTOUHUK 1
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
bub6nunoreka [JOK
27 cera. [TocTtpoenune n3o0pakeHuit B 1
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoe BHyTpEHHEE
bub6nunoreka [JOK
28 orpakeHue. [IpeneapHbIil yroi moJHOoro 1
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlaGoparopHas pabota «3mepenue ) 1 bub6mumoreka [IOK
MOKA3aTesIsl IPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
Onbra HukonaeeHa, AnpekTop
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Jlunzel. [loctpoenue nzodpaxeHuii B TUH3E.
Bubnunoreka IJOK
30 dopmyna TOHKOM JIMH3bL. YBEIUYEHHE 1
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabora «lccnenoBanue . 1
CBOMCTB U300pKEHU B JIMH3AX)
Hucnepcus cBeta. CIIOXKHBIN cocTaB 6e10ro
32 ceeta. L[Ber. JlabopaTopHas pabora 1 1
«Habmonenue aucrepcun cBeTa»
23 Nnrtepdepentius ceera. {udpakmms crera. . bubmuoreka [JOK
JudpakunonHas permérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. 1 bubmuoreka [IOK
[Monspusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue NpruOOpsI U yCTPOMCTBA U 1
yCJI0BUs MX 6€30aCHOT0 MPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KJIACCHYECKOU
bu6mmoreka [JOK
36 MexaHuKH. [locTynaTsl crienuanbHOM 1
https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
bubmuoreka IJOK
37 3ameUIeHrEe BpEMEHU U COKpAILlEHUE 1
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOMN
Bbubnunoreka IJOK
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U 1
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPIHUsl TOKOS
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
LLIKOJIA N2 130 BOPOLUWJIOBCKOIO PAMOHA BOJITOMPAJA", YepHeHko
Onbra HukonaesHa, [inpekTop
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39 KonTtponbnas padora «Ontuka. OCHOBBI . . bubnnoreka LIOK
CHEHATLHON TEOPUH OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
" ®oronbl. ®opmyia [Tnanka. DHeprus u 1 bub6nuoreka [IOK
UMITYJbC (OTOHA https://m.edsoo.ru/ff0cfel6
a OtkpeiTHe 1 uccnenoBanue Gorodddexra. . bubnmoreka [JOK
OmnsiThl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHUE
bubmuoreka IJOK
42 OnHmreitHa s pororppexra. «KpacHas 1
https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
13 Hasnenue cera. OnpiTe [1. H. Jlebenena. . bubmuoteka [JOK
XuMHAYeCcKoe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKUE YCTPOICTBA U MPAKTUIECKOE
44 IpUMeHEHHe: GOTOAIEMEHT, POTONATUHK, 1
CONHeYHasi barapesi, CBeTOAHO]]
45 Pemenue 3ama4d mo teme «OIeMEHTHI ) bu6nunoreka [JOK
KBaHTOBOH ONTHUKI https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OnbIThI
bu6nunoreka [JOK
46 Pezepdopaa mo paccesHUIO a-4acTHIL. 1
https://m.edsoo.ru/ff0d091a
IInanerapnas Mmonens aTomMa
Bubnunoreka [JOK
47 [Toctynatel bopa 1
https://m.edsoo.ru/ff0dOafa
W3nyuenue u norsiouieHre GOTOHOB IpU
Bubnunoreka IJOK
48 Mepexo/ie aToMa C OJJHOT'O YPOBHS JHEPTHH 1 . ,
O AR 2R BB PRI TTO a0 a
Ha Apyrou. Bunel cnextpos AOKYMEHT NMOAMMCAH 3NEKTPOHHOMN NOAMMCHIO
My HWE "CPEAHASN  07.10. Cepradmrar 1F5FE732294474EDF5B1 1DEIDO6C

Onbra HukonaesHa, [inpekTop

IbHOE-OGL{EOEPA3OBATEALHOE YUPEXAE
LLIKOJIA N2 130 BOPOLLUMIOBCKOIO PAWIOHA BONITOMPAZIA", YepHeHko
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BomroBuIe cBolicTBa yacTuil. BoiHEI 11e

bpoiinsa. KopnyckynspHO-BOJIHOBON bubmuoreka [IOK
0 nyanu3M. CIIOHTaHHOE M BBIHYXICHHOE : https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTkpbITHE paAHOaKTUBHOCTH. OTBITHI
bu6mmoreka [JOK
50 Pezepdopna mo onpenenennio cocraBa 1
https://m.edsoo.ru/ff0d0fd2
PalMOaKTUBHOIO U3Y4YECHHUS
CaoiicTBa anb(da-, 6eTa-, raMMa-U3TydCHUSI.
o1 BinsiHue pagnoakTUBHOCTH Ha KUBBIC 1
OpraHu3Mbl
OTkpbITHE OPOTOHA U HEWTpoHA. M30TONBIL.
Anbda-pacnaa. NeKTpOHHBIA U bu6mumoreka [IOK
> MO3UTPOHHBIN OeTa-pacmaz. ['amma- ' https://m.edsoo.ru/ff0d1162
U3ITy4eHue
DOHeprus cBSI3M HYKJIOHOB B Ape. SaepHbie
peakuuu. AnepHerit peaktop. [IpoGnemsi, bubmuoreka [JOK
> NEPCIEKTUBBI, SKOIOTHYECKHE aCTIEKThI ' https://m.edsoo.ru/ff0d1356
SIEPHON DHEPreTUKU
DOnemeHTapHbIe YacTHIBI. OTKPBITHE
No3UTpOoHa. MeTobl HabII0JeHNS U
£4 PErucCTpalyy 3JIEMEHTAPHBIX YaCTHLI. 1 bubnnoreka LIOK

Kpyrasiii cron «®yHaameHTanbHbIe

B3anMoeicTBus. EqMHCTBO usznueckoi

https://m.edsoo.ru/ff0d0e38

OnepaTtop 30 000 "KomnaHus "TeHzop"

KapTUHBI MUPa»

JOOKYMEHT NQ

ANUCAH 3NEKTPO

HHOA NOANMUCHID

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
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55

Dransl pa3BUTHS acTpoHOMUU. [IpuKkitagHoe
¥ MHUPOBO33pPEHUYECKOE 3HAUCHUE

actpoHomuu. Bun 3B€3mHoro Heba. 1
CosBe3nus, sipkue 3BE3/IbI, IAHETHI, UX

BuauMoe asmxenue. CollHeuHas cucTeMa

56

Comnuite. ComHeuHast akTUBHOCTb.

Hcrounnk sHeprun ConHua U 3BE3

57

3BE311bI, KX OCHOBHBIC XapPAKTEPUCTHKH.
3BE3 MBI II1aBHOM ITOCIICIOBATCIILHOCTH.
Bryrpennee ctpoenue 3BE3 .
CoBpeMeHHbIE NTPEACTABIEHUS O
MIPOUCXOXKJICHUH | 3BoJtonru CoiHIa 1

3BE3

58

Muneunsiii [1yrs — Hama ['anaktuka.
ITonmoxenue u aBrxkenue CoHIA B
lNanaktuke. I'anakruku. YEpHbIE IBIPHI B

AApax ralakTukK

59

Bcenennas. Pa30Oeranue ranakruk. Teopus
Bonbioro B3peiBa. PenikroBoe u3mydyeHue. 1

MeraranakTuka

60

Hepemennsie nmpobOaemMbl aCTpOHOMHH 1

61

KonTtponbHas pabora « 31eMEeHTHI

aCTPOHOMUU U acTPODU3UKU»

Ornepatop 940 000 *KoMmanws “Tersop* ——

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE OBLLIEEOBEPA3OBATE/IbHOE YYPEXXAEHUE "CPEAHSASA
LLIKOJIA N2 130 BOPOLUWJIOBCKOIO PAMOHA BOJITOMPAJA", YepHeHko
Onbra HukonaesHa, [inpekTop
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62

O6o0maromuii ypok. Ponb ¢usnku u
aCTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIHAIBLHON 1

3THYECKOU C(I)ean ACATCIIBHOCTH 4YCJIOBCKA

63

O6o6maromuit ypok. Ponb u mecto dhuszuxu
1 aCTPOHOMUU B COBPEMEHHON HAy4YHON 1

KapTHHE MHUpa

64

O6o6marontuii ypok. Ponb puznueckoit
Teopuu B OPMUPOBAHUU TIPEIICTABICHHIA O 1

buznuecKoil kKapTuHe MHUpa

65

O6o0maronuii ypok. Mecto ¢puznueckoin
KapTUHBI MUpa B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEACTABICHUI O TPUPOIE

66

PesepBHbIil ypok. MarautHoe mnoie.

DJIeKTpOMarHuTHasT WHTYKITUS

67

PesepBHbIil ypok. Ontrka. OCHOBBI

CHGHH&J’IBHOﬁ TCOPUHU OTHOCUTCIIbBHOCTH

68

Pesepnniii ypok. KBanToBas puszuka.

DNeMeHTBI aCTPOHOMUU M aCTPOPHU3UKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOIT'PAMME

68 4 7

OnepaTtop 30 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE Y4PEXXIEHME "CPEQHSASA
LLIKOJIA N2 130 BOPOLUUJIOBCKOIo PAMOHA BOJITOIPAA", YepHeHko
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Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH 3JTEKTPOHHOW MOAMUCHIO

MYHMLUWNAJIbHOE OBLLLEOEPA3OBATE/IbHOE YYPEXXAEHME "CPEAHSASA 07.10.24 20:54 (MSK) Ceptudukat 1F5FE732294474EDF5B11DE1DO6C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAMOHA BOJITOrPAJA", YepHeHko
Onbra HukonaesHa, inpekTop




