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MHOACHUTEJIBHASA 3AIIMCKA

IIporpaMmma mo ¢u3mke 0a30BOTO YypOBHS Ha YpOBHE cpemHero odmero oOpa3oBaHHA pa3paboTaHa Ha OCHOBE
MOJIO’KEHUH W TpeOOBaHWI K pe3yinbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW MPOTpPaMMEI, MPEICTABICHHBIX B
OI'OC COO, a Tarke ¢ yu€ToM (eaepanbHON pabodeil MporpaMMbl BOCHHUTAHWS W KOHIICIIIMU TPENOJaBaHUS
yaebHoro mnpenamera «®Pusnka» B 00pa3oBaTenbHBIX oOpranm3anusax Poccwiickorr ®enepannu, peamn3yrOImNAX
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMEI.

Copepxkanne TmporpaMMbl 10 (U3WKE HAIpaBieHO Ha (POPMHPOBAHWE ECTECTBEHHO-HAYYHOW KapTUHBI MHpPa
obygatonuxcsa 10—11 kmaccoB npu 06ydeHnn ux ¢usznke Ha 6a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IEATEIHbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusM PI'OC COO k mmaHUPYyeMBIM JHUYIHOCTHBIM,
MpEeIMETHBIM ¥ METalpeMETHBIM pe3yibTaTaM OOydYeHHs, a TaKXKe YYHTHIBAeT HEOOXOAMMOCTH pean3allii
MEXXTIPEIMETHBIX CBSI3eH (DM3UKH C €CTECTBEHHO-HAYYHBIMU yUeOHBIMH MpenMeTamMu. B Hell onpenessitoTCsl OCHOBHEIE
nenn u3ydeHus: (U3MKH Ha ypOBHE CpeaHero obmiero oOpa3oBaHWA, IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca
(hM3UKY: TUYHOCTHEIE, METANpEAMETHBIC, TIPeAMETHEIE (Ha 0a30BOM ypOBHE).

[IporpamMma 1o ¢pu3MKe BKIFOYAET:

IUTaHUPYEMBIE PE3yJIbTaThl OCBOSHHS Kypca (HU3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEIMETHBIE Pe3yIbTaThl MO
rojam o0y4eHHus;

conepkanue yuebHnoro npeamera «Puznkay mo rogaMm o0ydeHUs.

Odwu3nka Kak Hayka o HanboJee 00MIMX 3aKOHAX MPHUPOIBI, BHICTYIIAsl B Ka4eCTBEe yueOHOTO MpeAMETa B IIKOJIe, BHOCHT
CYILIECTBEHHBIH BKJIa] B CHCTEMY 3HaHUI 00 okpyxkatomiem mupe. LLIKomabpHbI Kype (PU3UKH — CHCTEMOOOPA3yIOIIHIA
JUIL €CTECTBEHHO-HAY4YHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (H3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB H
SIBJICHUH, U3y4aeMbIX XUMHUeH, Ouonoruel, ¢pusznveckoil reorpadueid u actpoHoMHuel. Vcnoibp30BaHNe ¥ aKTHBHOE
NpUMEHEeHHEe (QU3MYECKUX 3HAHWN OIpeeNseT XapakTep W pa3BUTHE pPa3sHOOOpPa3HBIX TEXHOJIOTHH B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJYYeHHsI HOBBIX MaTepHajoB C 3aJlaHHBIMU CBOMCTBAMH M JIPYTHX.
Wzyuenne Hpu3nKky BHOCUT OCHOBHOH BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOUN KapTHHBI MUpa 00y4aromuxcs, B
(hopMHpOBaHUE YMEHUI MPUMEHSATh HAYYHBIA METO/] IO3HAHUS TIPH BHIMOJIHEHHH MU Y4eOHBIX UCCIIEIOBAHUIH.

B ocHOBy kypca ¢Gu3uKu Uis ypOBHSI CpelHEro oOmiero oOpa3oBaHUs TOJIOXKEH PSJi HIEH, KOTOphIE MOXKHO
paccMaTpuBaTh KaK MPUHIHIIEI €70 TOCTPOEHUSI.

Nnes uenoctHOCTH. B COOTBETCTBUU € HEM KYypC SIBISETCA JIOTUYECKH 3aBEPILIEHHBIM, OH COJIEPAKHUT MATEPUAI U3 BCEX
pa3zaenoB GU3NKH, BKIOYAET KaK BOIPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOW (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBHM ¢ Hell MaTepuan Kypca (QU3MKH OObeAWHEH BOKPYT (H3MUYECKHX TEOPHH.
BenymmMm B kypce siBisieTcst GOpMUpOBaHUE MTPECTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.
Wnes rymanurapusanun. EE€ peanmuzanms mpezrmosaraeT HCIOIb30BaHUE T'YMAaHUTAPHOTO MOTEHIHala (pu3ndeckoit
HAyKH, OCMBICIICHHE CBSI3M DPa3BHTUS (HU3MKH C pa3BUTHEM OOIIECTBA, a TaKkKEe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU M SKOJIOTHYECKUMHU TPOOIIEMaMHU.

Wnes npuxiagHoi HanpaBneHHOCTH. Kypc ¢um3uku mpezmnonaraeT 3HaKOMCTBO ¢ ITUPOKAM KPYTrOM TEXHUYECKHUX U
TEXHOJIOTMUYECKUX MPHUIIOKEHUHN N3YYEHHBIX TEOPUI U 3aKOHOB.

Wnes skonorusanyy peaausyercsl MOCPEICTBOM BBEIAECHMS IEMEHTOB COJIEPKaHMS, MOCBSIIEHHBIX 3KOJIOTMUECKUM
npobjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a TaKkke 00CyKaeHus npolieM
PalMOHATIBLHOTO MIPUPOAOIIONB30BAaHHS U SKOJIOTHIECKON 0€30T1aCHOCTH.

CrepXHEBBIMH 3JIEMEHTAMH Kypca (U3MKH Ha YPOBHE CpPEeIHEro o0IIero o0pa3oBaHus SBIAIOTCS QU3NUYECKUE TEOPUH
(popmupoBaHMe MPeNCTaBICHUN O CTPYKTYpE MOCTPOCHUs (PU3MUECKON TEOPHH, POJIH (YyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IIPEJACTaBICHHUAX O MPUPOAE, TPaHHUIAX NPUMEHHMOCTH TEOPHM, I ONUCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUN U MIPOLIECCOB).

CuCTeMHO-/ICATEIFHOCTHBIM TOAX0J B Kypce (HM3MKH pealu3yercsi NpexkIe BCero 3a CYET OpraHu3aluu
9KCHEPUMEHTAFHON JesTebHOCTH oOydvarommxcs. s 6a30Boro ypoBHS Kypca (U3HMKH — 3TO HCIIOJIb30BaHUE
CHUCTEMBl ()POHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX paboT, KOTOpHIE B HpOrpamme II0
¢usuke oObeqMHEHBI B OOMIMH CIHCOK YYEHHYECKMX MPAaKTUYEeCKUX paboT. BrigeneHne B yKa3aHHOM IEpeyHE
na0opaTopHBIX PabOT, MPOBOAMMBIX I KOHTPOJII M OLEHKH, OCYLIECTBISIETCS yYacTHHKAaMH 00pa30BaTEIbHOTO



nporiecca UCXOJs U3 OCOOCHHOCTEW IUIAHUPOBAHMS W OCHalleHus kabunerta ¢usmku. [Ipum sTOoM obecreunBaeTcs
OBIIaJIcHUE 00yYArOIUMICS YMEHHSIMH IPOBOJIUTH KOCBEHHBIC U3MEPEHHUSI, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH M MTOCTAHOBKY OTBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonblioe BHUMaHUE ynenseTcs PENICHUI0 PacyéTHBIX W KaueCTBEHHBIX 3aaadv. [Ipu 3TOM i pacu€THBIX 3ajad
NPUOPUTETOM SIBIISIIOTCS 3aJIa4H C SIBHO 33JJaHHOM (M3MUYECKOW MOJICNBIO, TO3BOJIAIONINE TMPUMEHSATh U3YUYCHHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaKk ¥ WHTETpUPYs 3HAHWS M3 pas3HbIX paszjaernos. s
Ka4eCTBEHHBIX 3a]ad IMPHOPUTETOM SIBISIOTCS 3aJaHusi Ha OOBSCHEHHE MPOTEKaHUs (U3UYECKUX SIBICHUHA H
NPOIIECCOB B OKPYXKAIOIICH IKU3HH, TpeOylolue BbIOOpa (QH3MYECKON MOAeNH JUIs CUTYaIlMd IPaKTHKO-
OPUECHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ tpedoBanmsiMu PI'OC COO k MaTepHanbHO-TEXHHYECKOMY OOECHedeHHI0 y4eOHOTro mporecca
0a30BBIIl ypOBEeHb Kypca (U3WKH Ha YPOBHE CpemHero oOmero oOpa3oBaHHA MOKEH W3ydaThCsl B YCIIOBHSX
npeMEeTHOro KabuHeTa (PU3MKM WM B YCIOBHSIX HMHTETPHPOBAHHOTO KaOMHETAa MPEMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gpu3ukM JOKHO OBITH HEOOXOMMMOE JTab0paTOpHOE 000PYIOBAHKE JJISI BHITOTHEHHS YKa3aHHBIX
B TIporpamme 1o (HU3MKe YICHHUECKUX TMPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BAHHE.
JleMoHCTpaloHHOe 000pynoBaHue (HOPMUPYETCS] B COOTBETCTBHU C MPHHIMIIOM MHUHHMATBHOW JIOCTATOYHOCTU H
o0ecreyrBaeT MOCTAHOBKY HEPEUNCIICHHBIX B MPOTpaMMe 1O (U3UKE KIIOYEBBIX JEMOHCTPALUM IS UCCIIETOBAHUS
M3y4YaeMBbIX SBICHUH U MPOIECCOB, SMIIMPUICCKUX U PYHAaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.
JlaboparopHoe oOOpyZOBaHHE Ui YYCHHYECKHX TMPAKTHYECKHX paOOT (QOpMHUpyeTCs B BUAE TEMAaTHYECKUX
KOMILJIEKTOB M 00ECIIeYrBaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHYecKHe KOMIUICKTHI
nabopatopHoro 00OpyJOBaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM WCIIOJIb30BAHUM aHAJIOTOBBIX |
UQPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BUJE HU(PPOBBIX Ja00PaTOPHIA.
OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3UKU B 001[eM 00pa30BaHUU SIBISTIOTCSL:

(dopMHupoBaHHE WHTEpeca M CTPEeMJICHHS OOydYalOmIMXCS K HAyYHOMY HW3y4YEHHIO TPHPOIBI, PAa3BHTHE HX
WHTEJUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEI;

pa3BuUTHE TPEACTAaBICHUHA O HAay4YHOM METOJE NO3HAHHA M (HOPMHUPOBAHUE HCCIENOBATENHCKOTO OTHOLICHUS K
OKPY>KaIOIIUM SIBIICHHSIM;

(hopMHpOBaHUE HAYYHOT'O MUPOBO33PEHHSI KaK pe3yjIbTaTa U3y4eHUS] OCHOB CTPOCHUS MaTepuu U QyHIaMEeHTaTbHBIX
3aKOHOB (DU3UKWY;

(hopmupoBaHue yMEHUI OOBACHATH SIBICHHS C HCIIOJIb30BaHHEM (PU3NUECKUX 3HAHWH M HAYYHBIX JI0Ka3aTENbCTB;
(hopMHpOBaHUE MPEJCTABICHUH O PO GUIUKU [T Pa3BUTHS JPYTUX €CTECTBECHHBIX HAYK, TEXHUKH U TEXHOJOTHA.
JocTmwkenne 3TUX Iieliei o0ecrieunBaeTcs PelIeHueM CIEAYIOINX 3a1ad B Mpoliecce M3Y4eHHUs! Kypca (H3HKH Ha
YPOBHE CpeIHEro ooIiero 00pa3oBaHus:

nprUoOpEeTEeHNE CHUCTEMBI 3HAHUH 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAsT MEXaHUKY,
MOJIEKYJISIPHYIO (PH3HUKY, SJICKTPOJUHAMHUKY, KBAHTOBYIO (PU3UKY U IIIEMEHTHI acTpO(pU3NKH;

(hopMHpOBaHUE YMEHHI MPUMEHSITh TCOPETHUCCKHIE 3HAHUS I OOBSICHEHUS (DU3UUECKUX SIBICHUN B TIPUPOJIE U JUIS
NPUHATHS MPAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHHS PA3IUUHBIX 33/1a4 C SBHO 3aJIaHHON (DU3MYECKOi MOJIeIbIo, 33134, OAPa3yMEBAIOIINX
CaMOCTOSITETIbHOE CO3/IaHke (U3UUECKON MOJICTIH, aICKBATHON YCIOBUSAM 3a/1a4H;

NOHUMaHue (PU3NIECKUX OCHOB U MPHHIUIOB ACUCTBHUS TEXHUICCKUX YCTPOMCTB U TEXHOJOTHYECKHUX MPOIIECCOB, UX
BJIMSIHUS HA OKPYXKAIOIIYIO CPEay;

OBJIaJICHUE METOJIaMH CAaMOCTOSITEIBHOTO IUIAHMPOBAHHUS M TMpPOBEIEHHS (U3NUECKUX SKCIIEPUMEHTOB, aHANINW3a H
MHTEpIpEeTAN HHPOPMALIMH, ONPEAEICHHUS TOCTOBEPHOCTHU ITOIYUYEHHOTO Pe3yibTaTa;

CO3JIaHHe YCIIOBHUH JUIsl pa3BUTHS YMEHHUI POEKTHO-UCCIIEN0BATENbCKOM, TBOPUECKOH JIESTEIBHOCTH.

Ha nsyuenne ¢usuku (0a30BBIH ypoBEeHB) Ha ypOBHE cpenHero oomero obpasoBanus otBogutcs 136 yacos: B 10
kJacce — 68 yacoB (2 vaca B Henenro), B 11 kiracce — 68 gacos (2 yaca B HEZIEIIO).

[Ipemnaraemblii B mporpaMMe 1o (Qu3MKe mepeueHb Ja0opaTOpHBIX W MPAaKTHYECKHX paldoT  sBIseTCS
PEKOMEH/IOBaHHBIM, YUHUTEINb JeJaeT BEIOOp MPOBEACHNUS 1a00PaTOPHBIX PadOT U ONBITOB € YYETOM HHIAUBHIYAIBHBIX
ocobeHHOCTeH 00y4alonINXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHMSA

®usuka — Hayka o mpupoje. HayuHsle MeTONbl MO3HAaHUSA OKpyXaroliero mupa. Poip skcriepuMeHTa M TEOpUU B
Tporiecce Mo3HaHUs MIPUPOABI. DKCIIEPUMEHT B (DH3UKE.

MopnenupoBanue (pu3HMUEcKUX SBICHUN W TmporeccoB. Hayunsie runoressl. Ou3nueckue 3aKOHBI U TEOpUH. | paHUIIBI
IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINT COOTBETCTBUSL.

Ponb 1 mecTo ¢usnku B GopMHUpOBAHIH COBPEMEHHOW HAYYHON KaPTHHBI MDA, B IPAKTHYECKOW NS TETFHOCTH JIFOJIEH.
JemoHcTpanuu

Amnanorossle U IH(POBIE U3MEPHUTENbHBIE IPUOOPHI, KOMIIBIOTEPHbBIE JAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemarnka

Mexannueckoe nBrmxeHne. OTHOCHTENFHOCTh MEXaHNUecKoro ABmxeHus. Cucrema orcuéra. Tpaekropusi.
[lepemerienue, CKOPOCTh (CPEAHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM TOUKU, UX MPOEKIIUH
Ha OCcH cUcTeMbl KoopAuHaT. Cl0KeHUe EPEeMELICHUI U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M DPaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE MABWKEHHE. ['paduku 3aBUCUMOCTH KOOPOMHAT, CKOPOCTH,
YCKOpEHHUs, ITyTH U MIEPEMEILIEHUS MATEPUATTbHOW TOUKH OT BPEMEHHU.

CBobOogHOE TTaieHne. Y CKOpeHHne CBOOOHOTO MaICHUSI.

KpuBonuneiinoe nBwxeHue. J[BIKeHHE MaTepUAIbHOM TOYKU MO OKPY>KHOCTH C IMOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO.
YrioBast CKOpOCTh, TWHEHHAs ckopocTh. [lepron u gactora obpamenwus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.
TexHHYecKre yCTpOWCTBa M IPAKTHYECKOE NPUMEHEHUWE: CIHUIOMETP, IBIKEHHE CHApsIOB, LIETTHbIE W PEMEHHBIC
nepesayn.

HeMoHcTpauuu

Mopens cucTeMbl 0TCUETA, WIUTFOCTPALNS KHHEMATHYECKUX XapaKTEePUCTHK IBHKEHHUS.

[MpeoOpazoBanue ABUKEHUI € UCIIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B Bo3yXe U B pa3peskeHHOM MTPOCTPAHCTBE.

HabGnronenue aBmxeHus Teia, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

M3mepenne yckopeHus: CBOOOJHOTO MaJECHNS.

Hanpagnenue ckopocTH Mpu JBUKEHUHU TI0 OKPY>KHOCTH.

Y4eHuuecKuit SKCIEPUMEHT, J1a00paToOpHbIE PabOThI

N3y4eHne HepaBHOMEPHOTO JBM)KEHHUS C IIEIIBI0 OTIPEIeIeHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIy MyTSAMH, MPOMIEHHBIMHU TEJIOM 3a IIOCIENOBAaTEIbHBIE PaBHBIE IMPOMEKYTKU
BPEMEHHU TP PAaBHOYCKOPEHHOM JIBMKEHUH C HauaJIbHON CKOPOCTHIO, PABHOI HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOW XKUAKOCTH.

W3ydeHuve ABMXeHUs Tema, OpOIIEeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunnun otHocurensHocTy I"anmunes. [lepsslii 3akoH HeroToHa. MHEpIUMAIBHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepmnosunmu cwi. Bropoii 3akoH HeloToHa aiis MatepuanbHOU TOYKH. TpeTuit 3aKoH
HeroTona 111 MaTepuabHBIX TOYEK.

3akoH BceMupHOTo TaroreHus. Cumna tspkectH. [lepBast KocMudeckas CKOpOCTb.

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

Tpenne. Buapl TpeHus (1oKost, CKOIbKeHus, kaueHus). Cruna Tpenus. Cyxoe tpenne. Cuina TpeHHs CKOIBKEHHS U Crila
Tpenus nokos. Kosddunuent tpenns. Cuiia CONPOTUBIICHUS ITPH ABMKEHHUHN TEJa B )KUIAKOCTH WU Ta3e.
[octynaTenbHOE U BpalaTesIbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOoOMEHT CHIIbI OTHOCUTENBHO OCH BpallieHus. [1nedo cumbl. YcnoBus paBHOBECHS TBEPAOTO TENA.

TexHn4yeckue ycTporcTBa U MPAKTUUECKOE MPUMEHEHNE: TIOIINITHUKHY, IBUKEHHE NCKYCCTBEHHBIX CITyTHHKOB.
JlemoHcTpanuu

SIBnenve nHepIUM.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akon HetoToHa.

Wsmepenue cuin.

CrnoxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT JeOpMaLIny.

HesecomocTs. Bec Tena npu yckopeHHOM MoABEME U MAJCHUH.



CpaBHEHME CUJ TPEHUS NOKOA, KAYEHNS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Bunel paBHOBeCHS.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHbIE PabOTHI

Uzyuenne apmxeHus: Opycka Mo HakJIOHHOH MJIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B MIPYKIUHE U PE3MHOBOM 00pasile, OT ux /e OpMaIiim.
HccnenoBanne ycmoBwii paBHOBECHS TBEPAOTO Tella, IMEIOIIET0 OCh BPAIEHHS.

Tema 3. 3aKOHBI COXpaHEHUS B MEXaHUKE

NmMrirynsc MaTepuanbHOM TOYKH (TeNa), CHCTEMBl MaTePHAIBFHBIX TOUeK. IMIybc CHITBI 1 M3MEHEHHe UMITYJIbCca Tela.
3aKOH COXpaHEHUS UMITYJIbca. PeakTHBHOE IBIKEHIE.

PaGora cuirbl. MOITHOCTE CHITBI

KuneTtudeckas sHeprus MaTepuaibHOM TOUKU. Teopema 00 M3MEHEHNH KHHETHUECKOH DHEPTHH.

Ilotennmanpras sHeprus. [loTeHnmanpHas SHEPTUS yHOpyro aeopMHUPOBaHHOW NMPYXHUHBI. lloTeHImanpHas SHEpTus
Tema BOJIM3HU TIOBEPXHOCTH 3EMIIH.

[loTeHnnanpHbIE W HEMOTEHIIMANBHBIE CHIIBL. CBS3p PaOOTHl HEMOTEHIIMAIBHBIX CHJI C W3MEHEHHEM MeXaHW9IeCKOU
SHEPTUH CHCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHWMIECKON YHEPTHH.

Ympyrue u Heynpyrrue CTOIKHOBEHUS.

TexHUYEeCKHE yCTPOUCTBA U MMPAKTUIECKOE MPUMEHEHHE: BOIOMET, KOTIEP, MPYKIUHHBIHN IMICTOJET, IBMKCHHE PaKeT.
HeMoHcTpaunu

3aKoH COXpaHEHUs UMITYJbCA.

PeakTuBHOE NBUKEHHE.

Ilepexon moTeHIIMATEHOW SHEPTHH B KHHETUIECKYIO U 0OpaTHO.

Y4eHnueCcKnil IKCIIEPUMEHT, JIa00OpaTOpHEBIE PabOTHI

Nzydenne abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsA3M pabOTHI CHIIBI C N3MEHEHUEM MEXaHMYECKON PHEPruM Teja Ha MPUMEPE PACTSDKEHUS PE3UHOBOTO
KTyTa.

Paznen 3. MoJaekyasipaas pu3nka u TepMOAUHAMHAKA

Tema 1. OcHOBBI MOJIEKYIIPHO-KUHETUYECKON TEOPUHU

OCHOBHBIE TIOJIOKEHUS MOHGKyanHO-KHHeTHHeCKOﬁ TCOPHUU U HUX OIIBITHOC 000CHOBaHHE. BpOYHOBCKOG JBHXCHUC.
Huddysus. Xapakrep HBMKEHUS W B3aUMOACWCTBHS YacTHWI] BemlecTBa. Mojenn CTpPOEHHs Ta30B, KHIKOCTEH H
TBEPIBIX TeN U OOBICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ITHUX Mojeiei. Macca u pa3mepsl MoJekyn. KomndecTBo
Bemectsa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopens uaeanpHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETHYECKON TEOPHH HJEabHOTO Ta3a. AOCOMOTHAS
TeMIepaTrypa Kak Mepa CpeqHell KMHETHYeCKOW 3HEepPrHH TEIUIOBOro ABMKEHHUS dacTull rasa. lllkama temmepatyp
KenpBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenneneeBa—Kianeiipona. 3akon JlansTona. M3omporieccsl B uacalbHOM Ta3e
C TMIOCTOSTHHBIM KOJTMYECTBOM BemlecTBa. [ paduueckoe npeacTaBIeHne H30NPOIECCOB: H30TEpMa, H30X0pa, n3o0apa.
TexHMUECKHE YCTPOWCTBA U TIPAKTHUECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

JemMoHncTpanuu

OnbITHI, TOKA3BIBAIOIIUE JUCKPETHOE CTPOSHHE BElIECTBa, POTOrpadru MOJIEKYJI OPTaHUYECKUX COSTMHEHUH.

OmnbiTel 110 TG Gy3UN KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO ABMKCHHUS.

Mogens onbiTa lTepHa.

OHBITBI, AOKa3bIBAKOIIUE CYIICCTBOBAHNE MEKMOJICKYJIAPHOT'O BSaHMOﬂeﬁCTBHH.

Monens, WITIOCTPUPYIONIas MPUPOAY JABICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOILUE YPAaBHEHUE COCTOSHUS UACATBHOIO Ta3a, H30MPOLECCHI.

Y4eHnuecKuil SKCIEPUMEHT, 1a00paTOpHbIE PabOTHI

OmnpenesneHne Macchl BO3yXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEpeHuil 00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphl
BO3/yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXTy TApaMETPAMH COCTOSIHHA Pa3peKEHHOTo rasa.

Tewma 2. OCHOBBI TEPMOJIUHAMUKHI

TepmoauHamuueckast cuctemMa. BHYTpeHHSISI SHEprus TEPMOJMHAMUYECKOW CHCTEMBI M CHOCOOBI €€ W3MEHEHHUS.
KomnyectBo Temnotsl u pabora. BHyTpeHHss SHeprus OJHOATOMHOTO HACAILHOTO ra3a. Buapl Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIMA, W3JIyuyeHHE. YenbHas TEMIOEMKOCTh BellecTBa. KoianuecTBO TEMmIOTH MpH
Terionepeaaye.



[onsaTne 06 aguabaraom mporecce. [lepBriii 3akoH TepMoanHaMuKH. [IpuMeHeHe mepBoro 3aK0Ha TEPMOJMHAMHUKH K
n3omnpoueccaM. [ papuueckas uHTepnperanys paboTHI Taza.

Bropoii 3akoH TepMmoauHaMuki. HeoOpaTuMocTs mporeccoB B MPUPOZE.

TemnoBeie MamuHb. [IpUHIMOBL ASHCTBHUS TEIUIOBBIX MamMH. lIpeoOpa3oBaHusi dHEPTUM B TEIUIOBBIX MalllMHAX.
Koaddurmment monesnoro meictBus TermoBoid MamuHbl [{ukm KapHo M ero kK03 @HUIMEHT MOJIE3HOTO JEHCTBHS.
DKOJIOTHYECKHE MPOOIEMBI TEIIJIOIHEPTCTHKH.

TexHHUEeCKHE yCTPOHCTBAa W NPAKTUYECKOE MIPUMEHEHHE: IBUTaTeNlb BHYTPEHHETO CrOpaHusi, OBITOBON XOJOJMIbHUK,
KOHJIUIIOHEP.

JemoHcTpanuu

V3MeHeHne BHYTpPEHHEW SHEPIUU TeJa IPU COBEPIICHUU PAOOTHI: BBUIET MPOOKU M3 OYTBUIKH IOJ JEHCTBHEM CKATOTO
BO3/yXa, HarpeBaHue >(hupa B JaATYHHOH TpyOKe MyTEM TpeHUs (BUIEOIEMOHCTPAITHS).

V3MeHeHne BHYTpeHHEH SHEpruHy (TeMIepaTypsl) Tela Ipu TeIuionepeaaye.

OnsIT 10 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoii TypOHHBI, ABUraTeNsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOT'O JBUIaTEIIs.

YueHn4YeCKUi SKCIIEPUMEHT, TabopaTOpHBIE PaOOThI

M3mepenue yaenbHOU TEMIOEMKOCTH.

Tema 3. ArperaTHble cOCTOSHHS BellecTBa. Pa30BbIe NEPEXOIbI

[lapoobpazoBanue u konaeHcauus. Mcmapenue u kumeHue. AOCONIOTHAasE M OTHOCHUTENIbHAs BJIAXKHOCTH BO3IyXa.
Hacermennsiit map. Y nenpHas TemioTa napoodpazoBaHus. 3aBUCHMOCTH TEMITEPATyPhl KUIIEHUS OT JTaBICHUS.

Teépmoe Temo. Kpucrammmueckne m amopdHbie Tena. AHH30TPONHS CBOWCTB KpHUCTAWIOB. JKWAKHE KPUCTAJUTHL.
CoBpemenHbie MaTepraibl. [InaBnenre u KpucTamm3anus. Y AenpHas TeroTa miaBinenns. CyonnManys.

YpaBHEHHE TETIIOBOTO OaaHca.

TexHuueckre YCTPONHCTBA M NPAKTHYECKOE MPHUMEHEHUE: THIPOMETP M IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH
IMOJIy4YCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH.

JemMoHncTpanmu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenne IIPpY NOHMKCHHOM JaBJICHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HabGnronenve HarpeBaHusl U TUIABJICHHS KPUCTAITMUECKOTO BEIECTBA.

JleMoHCTpanys KpucTauIoB.

Y4eHuuecKuit SKCIEPUMEHT, J1a00paToOpHbIe PabOThI

M3mepenne oTHOCUTENBHON BIaKHOCTH BO3/yXa.

Pasnen 4. dnekTpoanHaMuka

Tema 1. DnexTpocTaTnka

OnexTpuzanug Tel. ONeKTpuuecKui 3apan. [lBa Buja 3JeKTpUUYecKuX 3apsaoB. [IpOBOAHMKH, AMIIEKTPUKH U
MOJTYTIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsia.

Bsaumoneiictsue 3apanos. 3akoH Kynona. TodeuHslil anekTpudeckuil 3apsan. DnekTpudeckoe mnose. HanpsxEHHOCTh
3JIEKTPUUECKOTO 1oJs. [IpuHIuUI cynepno3uiivm 3JIeKTpUUecKuX nojei. JIMHuM HanpsyKEHHOCTH 3JIEKTPUUECKOTO TOJIS.
Pabora cun anexrtpocratmueckoro mnosd. Ilotennman. Pa3zHocTs mnoreHnuanoB. IIpOBOIHUKM W IHAJIEKTPUKU B
3IEKTPOCTATHIECKOM ToJIe. J(ManexTprudeckast MpOHUIIaeMOCTb.

OnextpoémiocTs. KoHmencarop. neKTpo€MKOCTh TUIOCKOTO KOHIEHCATOpa. DHEPIrHs 3apsSyKeHHOTO KOHJEHCATOpPa.
TexHUYecKHe yCTpOICTBA M NMPAKTHYECKOE MPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETp, IIEKTPOCTATHYECKas 3alluTa,
3a3eMIIEHHUE IIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN anmnapaT, CTpYHHBINA TPUHTED.

JlemoHcTpanuu

VYCTpoHCTBO M NPUHIMI JENCTBHA AIIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30BaHHBIX TEI.

ONEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpoBOAHMKM B 3IEKTPOCTATHYECKOM IOJIE.

OnekTpocTaTuyecKas 3amuTa.

JIMdIEKTPUKH B 3EKTPOCTaTUIECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOUM[aaM IUIACTHH, PACCTOSHUS MEXAY HUMH H
JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOopa.

Y4eHnuuecKuil SKCIEPUMEHT, 1a00paTOpHbIE PabOTHI



N3mepenne 3nekTpoEMKOCTH KOHJEHCATOpA.

Tema 2. [TocTOsSHHBIN 37eKTpUUECKUH TOK. TOKH B pa3IMYHBIX Cpenax

ONEeKTpUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS ANEKTPUUECKOro Toka. Mictounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.
Hanpsoxenue. 3akon OMa Jyist yyacTka Ieu.

DNEKTPUYECKOe COMPOTUBIICHHE. Y IeTbHOE COMPOTHBIIEHUE BemecTBa. [loceqoBaTensHoe, MapayuieIbHOe, CMEIIaHHOE
COEIMHEHUE MTPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH [xoyns—JIenia. MomHOCTE SIIEKTPHYECKOTO TOKA.

DNEeKTPOABIKYINAs CHla W BHYTPEHHEE CONPOTHBICHHE HCTOYHHWKA TOKa. 3akoH Owma Il TOMHOW (3aMKHYTOH)
anekTpudeckoi nenu. Kopotkoe 3aMbIkaHue.

DNeKTpoHHas TPOBOJUMOCTH TBEPABIX METALIOB. 3aBHUCHUMOCTH COINPOTHUBICHHS METAIIOB OT TEeMIIepaTyphl.
CBepXITPOBOIUMOCTb.

DnexTpudeckuil TOK B BakyyMme. CBOMCTBA NIEKTPOHHBIX ITYYKOB.

[HomynpoBoganku. CoOcTBeHHass W TPHMECHas TPOBOJMMOCTH MONYyNpPOBOAHUKOB. CBoiicTBa p—N-mIepexoa.
[omrynpoBoTHUKOBBIE IPUOOPHI.

DNEeKTpUYECKUI TOK B pPaCTBOpPaX M PacIuIaBax JIEKTPOIUTOB. DIEKTPOIHTHIECKAS TUCCOUAIIHS. DIEKTPOIIH3.
ONEeKTpUYECKUN TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psia. Monuus. [1nazma.

TexHuueckue yCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETpP, BOJBTMETP, PEOCTaT, HCTOYHUKU TOKa,
AIIEKTPOHATPEBaTENbHBIE MTPHOOPHI, AIEKTPOOCBETHTEIbHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHHUSI, BAKYYMHBIN THO/,
TEPMHCTOPHI U (HOTOPE3UCTOPHI, TOTYIIPOBOAHUKOBEIN THO/T, TATbBAHHKA.

HeMoHcTpannu

M3mepenue cuitbl TOKa U HAIPSHKECHMUSL.

3aBUCUMOCTh CONPOTUBJICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT [JUHBI, IUIOUIAAM IONEPEYHOTO CEYEHUS MU
Marepuana.

CMmenianHoe cOeIMHEHUE TPOBOAHHUKOB.

IIpsimoe wu3MepeHue osneKTpoiaBHXKyller cunbl. KopoTkoe 3ambplkaHuEe TajJbBaHUUECKOTO DSJEMEHTa W  OIEHKa
BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTH COIPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB BIIEKTPOJIMTOB.

HckpoBoii pa3psa U MIPOBOAUMOCTb BO3AYyXa.

OOHOCTOPOHHSS MPOBOIMMOCTD AUOAA.

Y4eHuuecKuit SKCIEPUMEHT, J1a00paToOpHbIe PabOThI

M3ydeHne cMemanHOro COeTUHEHHS PE3UCTOPOB.

M3mepenne 31eKTpoABMKYIIEHN CUITBl ICTOYHHUKA TOKA U €r0 BHYTPEHHET0 CONIPOTUBICHUS.

HabOmroneHue anekrposusa.

MexnpenMeTHbIE CBA3U

Wzyuenwne kypca ¢huznku 6azoBoro ypoBHs B 10 Kiacce oCymEeCTBISIETCS ¢ YYETOM CO/ICPIKATEIbHBIX MEXKITPEIMETHBIX
CBsi3ell ¢ KypcaMH MaTeMaTuku, OMOJIOTHH, XUMUH, Feorpaduu u TEXHOJIOTHH.

MexIpeIMeTHbIE TIOHSITHS, CBS3aHHBIE C N3yUYEHHEM METOJIOB HAYYHOTO MMO3HAHUS: SIBIICHHE, HAYYHBIN (aKT, THIIOTE3a,
(uznveckas BeMUUMHA, 3aKOH, TEOPUs, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJISIMPOBAHUE, MOJIENb, H3MEPEHHE.
MareMaTrka: pelieHne CHCTeMbl YpaBHEHWH, JIMHeWHas (QyHKIus, napadosa, runepbona, X rpadukd M CBOWCTBA,
TPUTOHOMETpPUYECKUE (PYHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPIUHAT, CII0KEHNE BEKTOPOB.

buonorusi: MexaHn4eckoe JIBMKEHUE B XKHUBOU mpupone, auddysusi, ocMoc, TeINIOOOMEH KUBBIX OPraHU3MOB (BHIBI
TEIUIoNepeaayu, TEIJI0BOE PABHOBECHUE ), JICKTPHUUECKHE SBICHUS B KHBOH IPUPOJE.

XHUMHS: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIC
CBOMCTBA TBEPABIX TeEJ, KUJIKOCTEH M Ira30B, JIEKTPUUECKHE CBOWCTBA METAJIIOB, JEKTPOJIMTHYECKAS AUCCOLMAINS,
rajabBaHUKA.

I'eorpadusi: BnaxxHOCTh BO3AyXa, BETPHI, OApOMETp, TEPMOMETD.

TexHonorus: nmpeoOpa3oBaHUE ABWXEHUH C HCIIOIb30BAHUEM MEXaHU3MOB, YUYET TPEHHUS B TEXHHKE, MOIIIMITHHUKH,
UCIIOJIb30BaHUE 3aKOHAa COXPAHEHUSl UMITyJbCa B TEXHHUKE (pakera, BOJOMET W ApYrue), IBUTaTeNb BHYTPEHHETO
CropaHusi, mapoBas TypOWHA, OBITOBOH XOJOAWIBHUK, KOHOWLIHMOHEP, TEXHOJOTMU IMOJMYYEHUS COBPEMEHHBIX
MaTepUanoB, B TOM UHCIE HAHOMATEpPHaJOB, W HAHOTEXHOJOIMH, OJJIEKTPOCTATHUECKAas 3allUTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEP, OIIEKTPOHArpeBaTeIbHBIC TNPHOOPHI, BIEKTPOOCBETUTEILHEIC
npuOOPEI, TaJbBaHUKA.



11 KJIACC

Pa3nen 4. DnekTpoaHaMuKa

Tewma 3. MarautHoe nojie. DIeKTpOMarHUTHas UHTyKIUs

ITocTostHHBIE MarHUTHL. B3aumonelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe none. BekTop MarHUTHOW WHAYKIMH.
IIpuHuun cynepno3uuuy MarHUTHbIX moned. JIMHuM MarHuTHOM MHAyKuud. KapTuHa JUHUNA MarHUTHOW MHAYKLHMH
I10JISL IOCTOSIHHBIX MarHUTOB.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM. KapTuHa TMHUA MHAYKIMH MarHUTHOTO MOJIS JUIMHHOTO MPSMOI0 MPOBOIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO ITPOBOJAHMKA, KaTyIIKH ¢ TOKOM. OmeIT Dpcrena. BlanmozeiicTBre mpoBOTHUKOB C TOKOM.
Cuna Amriepa, e€ MOIyJIb U HaIIPaBIICHHE.

Cuna Jlopentia, e€ Moayib 1 HampaBieHne. [IBikeHne 3apspKeHHOW YacTHIBR B OMHOPOJAHOM MarHUTHOM mone. PaboTa
cunel JlopeHna.

SIBnenne snekTpoMarHUTHON MHIYKIUH. [I0TOK BEeKTOpa MarHUTHON WHIYKITUH. DIIEKTPOIABIDKYIIAS CHJIa WHIYKIIHH.
3aKoH aneKTpoMarauTHOW nHAyKIuu dapanes.

Buxpepoe snexTprudeckoe mose. DIeKTPOABIKYIIAs CHiIa WHAYKIWH B TMPOBOJHUKE, IBIDKYIIEMCS IMOCTYINATEIFHO B
OJHOPOJITHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

MHIyKTUBHOCTG. SIBJIEHUE CAMOMHAYKLIMH. DJIEKTPOABIIKYIIAS CHJIa CAMOMHAYKIIUH.

OHeprusi MarHUTHOT'O MOJISL KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE MOJIE.

TexHuuecKue yCTpONUCTBA U MPAKTUUECKOE TPUMEHEHUE: TOCTOSIHHBIE MAarHUThI, JJIEKTPOMArHUThI, 3J1€KTPOBUraTENb,
YCKOPUTEIHU JIEMEHTAPHBIX YACTUL, UHAYKIIUOHHAS M1E€Yb.

HeMoHcTpauuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JEKTPOHHOI'O Iy4YKa MarHUTHBIM T1OJIEM.

JluHuY MHAYKIIMA MarHUTHOTO TOJIS.

B3anMozeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amriepa.

HeiictBue cunbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBnenune 3MeKTPOMarHUTHON UHIYKITHH.

IIpaBuio Jlenua.

3aBUCUMOCTb SJIEKTPOJIBHKYIIEH CHIIBI HHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO TIOTOKA.

SIBrieHrE CaMOMHTYKIINH.

Y4eHuuecKuil SKCIIEpUMEHT, J1a00paTopHbIE pabOThI

M3yueHne MarHUTHOTO TIOJISI KATYIITKHA C TOKOM.

HccnenoBanue AeiicTBYS OCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SBIEHUS 3MEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. KoteGaHusi 1 BOJTHBI

Tema 1. Mexanu4eckue U 3JI€KTPOMarHUTHBIE KOJIEOaHHS

Konebarenpnas cucrema. CBoOOJHBIE MexaHWueckwe KojeOanus. [apmonmueckune konebanms. [lepuon, wacrora,
amruutyna u ¢asa konebanuil. [IpyKUHHBIA MasTHUK. MareMaTHYecKHll MasTHHK. YpaBHEHHE TapMOHHYECKUX
kosiebanuii. [TpeBpalieHne SHePruy NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KONEOAaHWS B WACATBHOM KoJeOaTeIhbHOM KOHTYpE.
AHanorusi MeXIy MEXaHHYECKUMH U 3JIEKTPOMArHUTHBIMU KoJjieObanusMu. Dopmyna TomcoHa. 3akOH COXpaHEHUS
SHEPTUH B UJICATLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxarommx kojieOaHUSX. BhIHYkIeHHBIE MexaHWdeckune koiebanus. Pe3onaHc. BwiHYyXIeHHBIE
3IEKTPOMarHUTHBIE KoJieOaHusl.

Ilepemennsiit Tok. CuHYCcOMAANbHBIN TEpEeMEHHBIA TOK. MOITHOCTh NEPEMEHHOT0 TOKa. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAQUEHUE CUJIBI TOKA U HAIPSXKECHUS.

Tpancdopmatop. IIpousBoacTBo, mepegaya v MOTPeOJICHHE UIEKTPUUECKON 3HEPruu. DKOJOTMYECKHE PHUCKU NpU
MPOU3BOJCTBE IEKTPosHeprun. KyabTypa UCHoNb30BaHUs SJEKTPOIHEPTUH B MOBCETHEBHOM JKU3HU.

TexHu4ecKue yCTpOHUCTBa U MPaKTUIECKOE MPUMEHEHHUE: AICKTPUUECKUI 3BOHOK, T€HEepaTop MEPEMEHHOTO TOKA, TUHUI
3NEeKTponepeaay.

JemMoHcTpanuu



HUccnenoBanne mapaMeTpoB KonedaTenbHONW CHCTEMBI (IPYKUHHBIA WM MaTeMaTHIECKUI MasSTHHK).

Habmronenue 3aTyxaromux KoineOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaHUH.

Habmionenue pe3onanca.

CBoOOIHBIC DIICKTPOMArHUTHBIC KOJIeOaHH.

OciorpaMMBbI (3aBUCHMOCTH CHUTBI TOKA M HATIPSDKEHSI OT BPEMEHH ) JUTS DIIEKTPOMArHUTHBIX KOJIeOaHNH.

Pe3onanc mpu mocieoBaTenbHOM COEAMHEHUH PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TUHUH JJIEKTPOTIepeIadm.

YueHn4YeCcKni IKCIIEPUMEHT, JTaOopaTOpHEIE PadOThI

HccnenoBanne 3aBHCHMOCTH TIEpHO/1a MAIIbIX KOJIEOaHUH Tpy3a Ha HUTH OT JUTMHBI HUTH U MaccChl TPpy3a.

HccnenoBarne nmepeMeHHOT0 TOKA B LIEMH U3 ITOCIIEOBATENBHO COeMHEHHBIX KOHIEHCATOPa, KaTYIIIKH B PE3UCTOPA.
Tema 2. MexaHU4ecKHe U 3JIEKTPOMAaTrHUTHBIC BOJTHBI

Mexannyeckue BOINHBL, YCIOBHS pacmpoctpaneHus. llepmox. CxopocTs pacupocTpaHeHHS | JJIHHA BOJHBL
[Tonepeunsie u poAoIbHBIE BOIHBL. MHTEpdepeHns n qudpakins MexaHHIeCKUX BOJTH.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3JTyYEHHUS SJEKTPOMATHUTHBIX BOJH. B3anuMHas opuenrauus BektopoB E, B, V B
AIIEKTPOMArHUTHOM BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MTPEIOMIICHHE, TOIIpU3aIus, audpakius,
uaTephepernns. CKOpOCTh AIMEKTPOMATHUTHBIX BOJIH.

[Ikama 3meKTpOMarHuTHBIX BOJIH. [I[prMeHeH e AIeKTPOMarHUTHEIX BOJTH B TEXHUKE U OBITY.

[IpuHIHITEI pagroCBs3K U TeneBuaeHus. Paqnonokamnus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpebl.

TexHUYECKHE yCTPOWCTBA U IPAKTHYECKOE MPUMEHEHHUE: MYy3bIKaJIbHbIe HHCTPYMEHTHI, YIbTPa3BYKOBas JUArHOCTHUKA B
TEeXHHUKE U MEINIINHE, pajiap, paIuONpUEMHIK, TEIeBH30D, aHTeHHA, Tenedon, CBU-medp.

JemMoHncTpanuu

OO0pa3oBaHue U PaCcIPOCTPAHECHUE MONEPEYHBIX U TPOIOJIbHBIX BOJIH.

Konebmnromeecst Teno kKak HCTOUHUK 3BYKA.

HabnroneHue oTpaxeHUs! ¥ IPETOMIICHHSI MEXaHHUYECKHUX BOJIH.

Hab6nronenue unrepdepeHym u mudpakiuy MeXaHHUeCKHX BOJH.

3BYKOBOI pe30HaHC.

HaGmroieHue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTY/IOW U YaCTOTOM KOojeOaHuiA.

UccnenoBanne CBONCTB DIIEKTPOMAarHUTHBIX BOJH: OTpPaKEHHWE, TMPEJIOMIICHWE, MOJsIpU3anus, ITupakius,
uHTEepQEpeHIIs.

Tema 3. Ontuka

T'eomerpuueckas ontuka. IIpssmonuHeliHOE pacnpocTpaHeHUE cBeTa B OAHOpoaHOM cpene. JIyu cBerta. ToueuHsblit
HCTOYHHK CBETA.

OTtpaxkeHHe CBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHre n300pakeHUil B IIJIOCKOM 3epKalie.

[Ipenomienue cBeta. 3aKOHBI MpeIOMIICHHs cBeTa. AOCONIOTHBIM TIOKazaTenb mpeliomieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. IIpeenabHblid yro MOIHOro BHYTPEHHETO OTPAXKECHMUSL.

Hucnepcus csera. CinoxHbI cocTaB Oenoro csera. Lger.

Cobupatonue M paccenBaronie JuH3bl. ToHkas nuH3a. DOKycHOE pacCTOSHHE W ONTHYECKAas CHJIAa TOHKOHM JIMH3HI.
[TocTpoeHre wu300pakeHHH B COOMPAIONIMX M PACCEMBAMOIIMX JMH3ax. DopMysia TOHKOW JIMH3BL. YBEJIUYCHHE,
J1laBaeMOE€ JIMH30M.

TIpenensl TPUMEHUMOCTH T€OMETPUUYECKON OINTHUKH.

BonnoBas ontuka. Huatepdepenuus cera. KorepeHTHble MCTOYHUKU. YCIOBUS HaONIONEHHS MAaKCHUMYMOB H
MHUHMMYMOB B UHTE€P(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxknus cBera. [JudpakumonHas pemérka. YcioBHE€ HaOMIOACHUS TJaBHBIX MaKCUMyMOB MpH MaJeHUH
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHuueckre YCTpOWCTBA W MpPaKTHYECKOe IPUMEHEHHe: OYKHW, Jymna, ¢oroanmnapar, NPOESKUUOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TUPPAKIMOHHAS PELIETKA, MOJISPOH.

JemMoHcTpanuu

[IpsiMonuHeliHOE pacIpoCcTpaHeHHE, OTpaKEHHE U MpeJioMiIeHHe cBeTa. OnTudecKue mpuoophL.

ITonHOE BHyTpeHHEe oTpaxeHne. Mozenb CBETOBOAA.

HUccnenoBanue cBOHCTB H300pakeHUH B TMH3aX.



Mopenu MUKpOCKOIIa, TeJIECKOIa.

Habmronenue natepdepeHnuy crera.

Habmonenue nudpaxiuu ceera.

Habmronenue aucnepcun ceera.

[Tonmy4eHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomrydenue criekTpa ¢ MOMOIIbI0 TU(PAKITHOHHON PEIIETKH.

Habmronenue nomnsipuzauu caera.

YueHn4YeCKU SKCIIEPUMEHT, TabopaTOpHBIE PaOOThI

W3mepenue nokaszarens NpeoMICHUS CTEKIA.

HccnenoBanne CBOWCTB H300pKEHHUHA B TMH3AX.

Hab6monenune nucriepcuu cBeTa.

Pazgen 6. OcHoBbBI clienUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH

I'paHuLBl OPUMEHUMOCTH  KJIACCUYECKOM MeXaHukH. IlocTynarel CHEMUAIBHOW TEOPUM OTHOCUTEJIBHOCTH:
MHBAPUAHTHOCTH MOJYJISI CKOPOCTHU CBETa B BaKyyM€, IPUHIIMII OTHOCUTEIBHOCTH DIHINTEHHA.

OTHOCHUTENBHOCTS OAHOBPEMEHHOCTH. 3aMeAJICHHE BPEMEHU M COKpAIEHHE IJIHHBIL.

OHeprust U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChI C SHEPTUEH U UMITYJIBCOM PEJSITUBUCTCKOM YaCTULbI. DHEPTHUs TIOKOSL.

Pasznen 7. KeantoBas puzuka

Tema 1. DeMeHThI KBAaHTOBOU ONTUKH

®oronsl. Dopmyna [lnanka cBs3u 3HEpTHA (HOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIEC (POTOHA.

OtkpriTue u uccnenoanne Gorodddexra. Ombitel A. I'. Cromerosa. 3akonsl GoTodddexra. YpaBHeHue DitHIITEITHA
st poroaddexra. «KpacHas rpanumna» ¢porodddexra.

JlaBnenue ceera. OnbIThl I1. H. JIeOenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHMUECKHE YCTPOMCTBA U TIPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT, POTOAATINK, COTHEUHAs OaTapes, CBETOIUO.
JemMoHncTpanuu

®o103(hPeKT HAa yCTaHOBKE ¢ IMHKOBOM MIACTUHOM.

UccnenoBanue 3akoHoB BHemHero GoTtoaddexra.

Cseroauon.

Conneunas GaTapes.

Tema 2. CtpoeHue atoma

Mopnens aroma Tomcona. OnbiThl Pe3epdopra mo paccesHuro o -uactuil. [lnanerapHas monenb aroma. IloctynaTs
bopa. Nzny4yenue u nornomienre GOTOHOB MPH NIEPEX0/IE aTOMa C OJHOTO YPOBHS SJHEPTHH Ha JIPYroi. Bkl crieKTpoB.
CrniekTp ypoBHEH 3HEPIrUU aroMa BOJOpO/a.

Bonnossie coiicTBa yactuil. Bomusl ne bpoitns. KopmyckynsipHO-BOTHOBOH Ayamu3M.

CroHTa”HHoe U BBIHYXXJICHHOC U3JIyYCHUC.

TexHrn4Yeckre yCTpOMNCTBa M MPaKTUYECKOE NMPUMEHEHHUE: CIEKTPaJbHBINA aHaIn3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBIIM
KOMIIBIOTED.

JemMoHncTpanmu

Mopnens onbita Pesepdopaa.

Omnpenenenre AIUHBI BOJTHBI JIa3epa.

Habmroienue mruHEHYATHIX CIIEKTPOB U3ITyUSHHS.

Jlazep.

Y4eHnuecKuil SKCIEPUMEHT, 1a00paTopHbIE PabOTHI

Habmroienue muHeyaToro CrexkTpa.

Tema 3. AToMHOE sIIIpO

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIINE CIOKHOCTh CTpoeHus siupa. OTkpeiTHe paguoakTuBHOCTH. OmbiTel Pesepdopna mo
OTpENICJICHUIO COCTaBa paJMOAaKTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMma-usnydeHus. BrusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHe mpoToHa U HeltpoHa. Hykmonnas moxens siapa [eitsenOepra—lBanenko. 3apsin siapa. MaccoBoe umcio
sapa. 3oTomnsl.

Anbda-pacniaz. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. 'aMmma-u3nydeHre. 3aKoH paAHOaKTUBHOTO pacmaja.
OHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt macchl sapa.

SInepHsble peakuuu. JleneHne U CUHTES Aep.



Snepusiii peaktop. TepmosinepHsiii cuaTe3. [IpoOIeMbl U IEPCIIEKTUBHI SIIEPHON SHEPTETUKH. DKOIOTHICCKHIE ACTIEKTHI
SIICPHOM HEPIeTUKHU.

OneMeHTapHbie YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTo/1bI HAOTIOCHHS U PETUCTPAIMH HIEMEHTAPHBIX YaCTHII.

DyHIaMeHTaIbHBIE B3aUMOeiicTBHs. ENUHCTBO (hr3nyueckoit KapTHHBI MEpa.

TexHu4ecKue yCTpOHMCTBAa M IMPAKTUYECKOE MPUMEHEHHUE: NO3UMETpP, Kamepa BuiibcoHa, siIepHBIM peakTop, aToOMHAas
o6omba.

JemoHcTpanuun

Cu€TunK NOHM3UPYIOINX YaCTHII.

YueHn4YeCKUi SKCIIEPUMEHT, TabopaTOPHBIE PaOOThI

Hccnenoanue TpekoB YacTHI] (ITO TOTOBBIM (hoTorpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otarmsl pa3BUTHs acTpoHOMUH. [IpuKiIanHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUHL.

Bun 3Bé3nH0T0 Heba. Co3Be3nus, sipKue 3BE3bI, IIIAHETHI, UX BHIAMOE ABIKECHHUE.

ConHeuHast cuctema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHUa W 3BE31. 3BE3NBI, UX OCHOBHBIC XapAKTEPUCTUKHU.
HuarpaMMa «CHEKTpaJbHBIA KJIacC — CBETUMOCTB». 3BE3MbI INIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IS 3BE3[ [IIaBHOM MOCIEN0BaTENIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NMPEACTABICHUS O
MPOUCXOKICHUU U 3BOroLMK COJTHUA U 3BE3/1. DTaIbl )KU3HU 3BE3.

Muneunsiii [TyTe — Hama I'anaktuka. [lonoxxenue u apmxenue Connna B ['anaktuke. Tumbl ranakTuk. Paguoranaktuku
Y KBa3apbl. YEpHBIE OBIPHI B sIpaxX ralakTUK.

Bceenennas. Pacimmpenue Beenennoii. 3akon Xa60ma. Pasberanne ramaktuk. Teopust bombimoro B3peiBa. PemukroBoe
U3IIy4YEHHUE.

MacrurabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOeMbl aCTPOHOMHHU.

Y4eHHUYeCKUE HAOIOICHUS

HaOmroeHust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKEHHH [T OIPEICIICHUS TOTOKCHHS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO IaTy: OCHOBHEIE cO3Be31usl CEeBEPHOTO MOMYIIAPUS U SIPKUE 3BE3IBI.

HaGmronenust B Teneckon JlyHsl, mianer, Miueunoro [lyTu.

O06o06m1aroiiee MOBTOPEHHE

Ponb ¢Gu3nku ¥ acCTpOHOMHHM B SKOHOMHUYECKOMH, TEXHOJOTHYECKOM, COLMAIBHON U ATHUECKOH cdepax AesaTeIbHOCTH
YenoBeKa, pojb U MECTO (PM3MKM M aCTPOHOMHUH B COBPEMEHHOW HayYHOW KapTHHE MHpPA, pOJb (PU3NYECKOW TEOPUH B
(hopMHpOBaHUM TIpEACTABICHUN O (U3NYECKOW KapTHHE MHUpa, MECTO (U3MUECKOW KAPTHHBI MHUpa B OOIIEM DALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O TIPUPO/IE.

MexnpenMeTHbIE CBA3U

Wzyuenue kypca ¢pusuku 6a30BOoro ypoBHs B 11 Kilacce OCYIIECTBISIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIIPEIMETHBIX
CBsI3CH C KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMHHU, Teorpa(uu U TEXHOJOTHH.

MexnpeaMeTHbIC TOHSTHS, CBA3aHHBIC C U3yYSHHUEM METOJIOB HAYYHOI'O TIO3HAHMUS: SBJICHHUE, HAYYHbBIH (haKT, TUIIOTE3A,
(uznveckas BeMUUMHA, 3aKOH, TEOPUs, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJISIMPOBAHUE, MOJIENb, H3MEPEHHE.
MartematHKka: peuieHre CHCTEMbI YPaBHEHUH, TPUTOHOMETPHUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHI'C€HC, KOTAHI'€HC,
OCHOBHOE TPHUTOHOMETPHUYIECKOE TOXKIECTBO, BEKTOPHI W WX IPOCKIIMHM HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUH, IPU3HAKH TOA00MS TPEYTOJIbHUKOB, ONPEC/ICHUE TUIOMIAAN IIOCKUX QUTYD H
o0BéMma Ted.

Buonorus: anexTpuyecKue SABJICHUS B KUBOW NMPUPOAE, KojeOaTelbHBIC NBIKEHUS B JKMBOW NPUPOJE, ONTHYECKUS
SIBIICHUSI B )KUBOU MIPUPOAE, NCHCTBUE PalHallY HA )KUBBIE OPTaHU3MBI.

XuUMUS: CTPOCHHE aTOMOB M MOJICKYJ, KpPUCTAIUIMYECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIA aHATH3.

l'eorpacdus: marHuTHBIE TIOMIOCa 3€MITH, 3aJIeKW MAarHUTHBIX PYJ, (OTOChEMKA 3€MHOW MOBEPXHOCTH, MPECKA3aHNE
3eMIIETPSICEHUH.

TexHonorus: TUHUM 3IEKTpoIepeaay, TeHepaTop NePEMEHHOI0 TOKA, SJIEKTPOJBUraTeNb, HHAYKIIMOHHAS M€Yb, pajap,
paavonpuéMHUK, TEIEBU30D, aHTeHHA, TeledoH, CBY-nieusb, MPOEKIIMOHHBIN anmnapaT, BOJOKOHHAS ONTHKA, COJIHCYHAS
Oarapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUSA

OcBoenne yueOHOTOo Tpeamera «Du3mka» Ha YpPOBHE cpemHero oobmiero obpa3oBaHus (0a30BBIA YPOBEHB)
JOJDKHO 00€CHEeuYUTh IOCTIDKEHHE CIEeIYIOLIMX JMYHOCTHBIX, METalpeAMETHbIX W MPEIMETHBIX 00pa3oBaTEeNbHBIX
PE3yIbTATOB.

JIMYHOCTHBIE PE3VJIbTATBI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHUSI ydeOHOro mnpeaMera «®Pu3MKa» JOKHBI OTpaXkaTh TOTOBHOCTh U
CIOCOOHOCTh O0YydYalOMUXCsS PYKOBOJCTBOBATHCSA C(HOPMHPOBAHHONH BHYTPEHHEH MO3HMLMEH IJMYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpPUEHTAIMii, TMO3UTUBHBIX BHYTPCHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAAMLMOHHBIM LEHHOCTSIM
poccuiickoro oduiecTBa, paclIMPeHUe KU3HEHHOTO OIBITA U OIBITA JESATEIBHOCTH B MPOLECCe pean3alid OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATENBHOMN EATENIBHOCTH, B TOM YUCIIE B YaCTH:

1) rpa)x1aHCKOTO BOCITUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMK OOydyaromerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4JICHA
poccuiickoro o0iiecTBa;

NPUHATHE TPAAUIMOHHBIX O0IEUEIOBEUECKIX TYMaHUCTUIECKUX U IEMOKPATUIECKUX [ICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESATENBHOCTh B HHTEpecax TPaKAaHCKOrO OOINECTBa, YYacTBOBaTh B
CaMOyIpaBJIeHUU B 00pa30BaTEILHON OpraHn3aIiH;

YMEHHUE B3aUMOJICHCTBOBATH C COIMAILHBIMU HHCTHTYTAMH B COOTBETCTBHU C UX QYHKIUSMH U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTpUOTUYECKOr0 BOCTIUTAHUS:

c(hOpMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON WACHTUIHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYJapCTBEHHBIM CHMBOJIAM, TOCTIKEHHUSIM POCCUICKUX YUEHBIX B 001acT QU3UKU
U TEXHUKH;

3) LyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOr0 OBEICHNUS;

CHOCOOHOCTh OLIEHMBATH CHUTYallMI0 M HNPUHUMATh OCO3HAHHbBIC DELICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTH YYEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO OyIyIIero;

4) 5cTeTHYECKOTr0 BOCIIUTAHMS:

3CTETHYECKOE OTHOIIEHHE K MUPY, BKIIIOUYasi SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILIETO (PU3ndecKoil HayKe;

5) TpyAOBOTO BOCIIUTAHUSI:

MHTEpEC K pa3iIM4yHbIM cdepaM NnpoecCHOHANBHONW AEATENILHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3MKOM W
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oynyiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
TUIaHBL;

TOTOBHOCTh U CHOCOOHOCTh K 0Opa30BaHMIO M CaMOOOpa30BaHUIO B 001acTH (M3MKH Ha NPOTSHKEHUH BCEH
KU3HH;

6) 5KOJIOTMYECKOTO BOCITUTAHUSL:

c(hOpMHUPOBAHHOCTH HKOJIOTMYECKOH KyJIbTYPBl, OCO3HAHHE TI00aJIbHOr0 XapakTepa SKOJIOTMUECKHX MPpooiieM;

IUTAHHPOBAaHNE M OCYILIECTBIEHHE NEMCTBHH B OKPYXKAIOLIEH cpelleé Ha OCHOBE 3HAHMS LENed yCTOHYMBOIrO
Pa3BUTHS YEIOBEYECTBA;

pacIIMpeHye OMbITa AesITENFHOCTH 3KOJIOTMYECKOM HAPaBJIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 10 PU3UKE;

7) IEHHOCTH HAYYHOTO TTO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (PU3NUECKON HAYKH;

OCO3HAaHWE IEHHOCTH HAYYHOH JESTEeIhHOCTH, TOTOBHOCTH B TpOIlecC€ H3Y4YCHHS (PHU3UKH OCYIIECTBISTH
MPOEKTHYIO U UCCIIE0BATENBCKYIO A TEIFHOCTh HHIUBUAYAIBHO U B TPYTIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI
[lo3naBatenpHBIE YHUBEPCATIbHBIE yUeOHBIE IEHCTBUS
baszoBble nornyeckue aecTBuUs:

CaMOCTOSITETIbHO (POPMYITPOBATEH M aKTyaIM3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIATH LETH IEATENBHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKECHUS,

BBISBIISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabatbiBaTh IUIaH pPeUIeHUs] NpoOJIeMbl ¢ YUETOM aHATN3a WUMEIOIIUXCS MaTepHalbHBIX W HeMaTepUabHBIX
pecypcos;



BHOCHTH KOPPEKTHBBI B JESATENHbHOCTh, OICHHBATH COOTBETCTBHE pE3yNbTATOB IENIAM, OIEHUBATh PHUCKH
MOCTIEICTBUH IEATEIHHOCTH;

KOOPAMHHUPOBATh W BHIMONHATH pPabOTy B YCIOBHAX pEaJbHOTO, BUPTYyaJbHOTO W KOMOWHHMPOBAHHOTO
B3aMMOICHUCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEUICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBele HccnenoBaTenbCKUe IEHCTBUSA:

BJIQ/IETh HAYYHOH TEPMUHOIOTHEN, KIFOUEBBIMH MMOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH y4eOHO-HCCIIeI0BATENFCKOM U MPOEKTHOW NEATENBHOCTH B 007acT (PU3UKH, CIOCOOHOCTHIO
MU TOTOBHOCTBHIO K CaMOCTOSATEIHHOMY IOWICKY METOJOB pEIIeHWs 3ajad (U3WYECKOTO COIEp)KaHUs, MPUMEHEHUIO
Pa3IMYHBIX METO/IOB TIO3HAHUS;

BIQ/IETh BUJAMH JEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HMHTEPIPETAlWH, MPEoOpa3oOBaHUIO H
MIPUMEHEHUIO B Pa3IMYHBIX YIeOHBIX CUTYAIHSIX, B TOM YHCIIE TIPHA CO3/IaHNU YIEOHBIX TIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIC CBSI3W WM aKTyalU3WpOBaTh 3a/ady, BBIABUTATh TUIOTE3y €€ pelIeHus,
HAXOAWTbH apTyMEHTHI IS JOKa3aTeIhCTBA CBOMX YTBEPXKIEHHH, 3a/1aBaTh MapaMeTPhl U KPUTEPUN PELICHIIS

aHAM3UPOBATH TOJTyUYEHHBIE B XOZE PEIICHUS 3a7add Pe3yNbTaThl, KPUTHUECKH OLIEHUBATh MX JOCTOBEPHOCTH,
IIPOrHO3UpPOBATh USMCHCHHEC B HOBLIX YCJIOBHAX;

CTaBUTh U POPMYJIHPOBATh COOCTBEHHBIC 3a/1a4Ml B 00pa30BaTEIbHOM JACATEIBHOCTH, B TOM YHCJIC TIPU U3YUYCHUU
¢buznky;

JaBaTb OLCHKY HOBBIM CUTYyallUAM, OLICHUBATDH HpHO6peTéHHBII>'I OIIBIT,

YMETh NCPEHOCUTDH 3HAHUS 10 (I)I/I?;I/IKC B IIPAKTUYCCKYTIO O6J'IaCTB KU3HCACATCIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTeii;

BBIABHUI'aTb HOBBIC NACH, IPEAJIaraTb OPUTrMHAJIbHBIC ITOAXO0Abl U PCIICHUA;

CTaBUTb HpO6IICMI)I 1 3a7a41, JOITYCKAOUC AJIbTCPHATHUBHBIC PCUICHUA.

Pabora ¢ undopmanueii:

BJIaACTh HaBBIKAMU IIOJYUCHUA I/IH(I)OpMaHI/II/I (1)1/[31/[‘-16CKOF0 COACPIKAaHNUA M3 HCTOYHHMKOB pPA3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIICCTBIATH MOUCK, aHAJIN3, CUCTEMATU3aIIUI0 U HHTEPIPETAIIMI0 HHPOPMAIIMK Pa3IMYHBIX BUIOB U
(hopM mpeCTaBIICHUS;

OIICHUBATH JIOCTOBEPHOCTh MH(DOPMAIINH;

HCIIOJIb30BaTh CpECACTBa I/IH(i)OpMaHI/IOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH B pPEICHUN KOT'HUTUBHBIX,
KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6.HIO,Z[GHI/ICM TpeGOBaHI/Iﬁ OPTOHOMUKH, TCXHUKH 6G3OHaCHOCTI/I,
TUTHEHBI, pecypcocOepeKeHus], MPaBOBbIX U 3THUECKUX HOPM, HOpM HH(OPMAIMOHHOW 0€301aCHOCTH;

C03/1aBaTh TEKCThI (DU3UYECKOTO COJICPIKAHUS B pa3iMyHbIX (popmarax ¢ yd4y€ToM Ha3HaueHUs MHOOPMALUU U
[EJIEBOW ayIUTOPHH, BHIOMPAst ONTUMAIIbHYIO JOPMY MPE/ICTABICHUS U BU3yaTH3allnH.

KoMMyHHKaTHBHBIE YHUBEPCATbHbBIC yueOHbIC ICHCTBUS:

OCYIIECTBIATH OOIIEHHE HA ypOKax (U3UKK U BO BHE-YPOUHOM JCSITEIbHOCTH;

pacro3HaBath MPEINOChITKH KOHPIUKTHBIX CUTYalui U CMSITYaTh KOH(QJIUKTHL;

PasBEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PEHHUS C HCTIOJIb30BAHUEM A3bIKOBBIX CPEJICTB;

MOHUMATh M UCIOJB30BaTh MPEUMYIIIECTBA KOMAHTHOW M UHIUBUIYabHOM paboThI;

BEIOMpATh TEMATHKY U METObl COBMECTHBIX JEHCTBHUI ¢ yU4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJ0TO
yjIeHa KOJIJIEKTHBA;

MPUHAMATh 1IeJIM  COBMECTHOW JeATeIhbHOCTH, OpPraHW30BBIBATH W KOOPAWHHPOBATH JEHCTBUS 1O e
JIOCTHKECHHIO: COCTABJIATH IIaH JIEHCTBUH, pactpeesisiTh POJIH ¢ YIETOM MHEHUN YYAaCTHUKOB, 00CYXIaTh PE3YJIbTATHI
COBMECTHOH paboTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa W KKIOTO YYaCTHHUKA KOMAaHJbI B OOIIMH pE3yNbTaT MO pa3paboTaHHBIM
KPUTEPUSIM;

npeyiaraTh HOBBIC MPOEKTHI, OIEHWBATh HJEH C TIO3WIUM HOBU3HBI, OPWUTHHAIBHOCTH, MPAKTHUECKON
3HAYMMOCTH;

OCYIIECTBIATh MMO3UTHBHOE CTPATETMYECKOE MOBEJCHHE B PA3JIMYHBIX CUTYAIUSX, MPOSBISTH TBOPYECTBO H
BOOOpaXKeHHe, ObITh MHUIIUATHBHBIM.

P CTYJISITUBHBIC YHUBCPCAJIbHBIC y‘{€6HI>I€ ,Z[CﬁCTBI/IH
CaMoopraHmauI/m:



CaMOCTOSITETTFHO OCYIIECTBIIATH MO3HABATENBHYIO NEATEIBHOCTh B 00MaCTH (DM3UKH W aCTPOHOMHH, BBISBISATH
npoOJIeMBbI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETTFHO COCTaBJIATH IUTAaH pEHIeHHs pPAcYETHBIX M KAueCTBEHHBIX 3a7ad, TIUIAH BBITIOJHEHUS
MPAKTHYECKON pabOTHI C YIETOM UMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIIOYTEHH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacImupsTh paMKH YI€OHOTO TIpeIMeTa Ha OCHOBE JIMIHBIX MPEAIOYTEHHUH;

JleaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHHUIO M TPOSBICHHUIO 3PYIUIINH B 001acTH (DPU3WKH, MTOCTOSHHO TOBBIIMIATH CBOM
00pa30BaTenbHBIN 1 KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOITh, SMOIIMOHAEHBIA WHTEIUIEKT:

JIaBaTh OIIGHKY HOBBIM CHTyalldsiM, BHOCHTH KOPPEKTHBBHI B [€ATEIBHOCTH, OIICHMBATH COOTBETCTBUE
pe3yIBTaTOB ENSIM;

BJIa/IETh HAaBBHIKAMHU ITO3HABATENFHOW pe(IeKCHU KaK OCO3HAHWS COBEPIIAEMBIX NEHCTBHHA M MBICTHUTEIBHBIX
MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

WCIIOJIb30BaTh MPUEMBI peIICKCHH AJIsl OEHKH CUTYallnH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLCHHUBATh PUCKKU U CBOCBPEMEHHO IIPUHUMATL PCHICHUS 110 UX CHUKCHUIO,

NPUHUMATL MOTHUBEL M apI'yMEHTHI APYTUX [IPH aHATIU3€E PE3YILTATOB AE€ATEILHOCTH,

IIPUHUMATh ce6;1, IIOHHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA,

NIPUHUMATL MOTHUBEI M apI'yMEHTHI APYTUX [IPH aHATIU3€E PE3YILTATOB AE€ATEILHOCTH,

MpU3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mponuccce NOCTMKCHHUA JIUYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOIpaMMbl I10 (I)I/I?;I/IKC OJId ypOBHA CPEIAHETO
obmiero o0Opa3oBaHus y OOYYAaIOMIMXCS COBEPIICHCTBYETCSI OAMOLMOHAIBHBIA HMHTEIUICKT, IPEaNoararoni
c(hOpMHUPOBaHHOCTb:

CaMOCO3HaHMsI, BKIIFOYAIOMIETO CIIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUICTh HAIPaBICHUS
pa3BuTHA COOCTBEHHOH SMOLIMOHANBEHON Cephl, ObITh YBEpEHHBIM B cebe;

CaMOPEryJIMPOBaHHMs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MIPUHUMATH OTBETCTBEHHOCTD 32 CBOE IMOBEJCHUE,
CHOCOGHOCTB ananTUpOBATHECA K OMOIIMOHAJIBHBIM U3MCHCHUSAM U ITPOABJIATH FI/I6KOCTB, OLITH OTKPBITBIM HOBOMY;,

BHYTpeHHeﬁ MOTHUBAaIUH, BKJ'IIO‘-IaIOHIefI CTpEMJICHUE K JOCTWIXCHUIO MNCJIM MU YCIIEXY, OITUMU3M,
WMHUIHUATUBHOCTH, YMCHUEC I[eﬁCTBOBaTB UCX0oa4 N3 CBOUX BO3MO)KHOCTeI>'I;

OMIIaTuu, BKJ'IIO'—I&IOH.[GFI CHOCOGHOCTB IMOHUMATh SMOLHWOHAJIBHOEC COCTOAHHUE NOPYIUX, YYUTBIBATH €TO0 IIpHU
OCYIIECTBIICHUH OOIIEHHUSI, CTIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHMUIO;

COIMaJIbHBIX HABBIKOB, BKJIFOYArOIINX CHOCO6HOCTB BBICTpanMBaTh OTHOLICHHUA C APYTUMH JIIOAbMH, 336OTI/ITLC$I,
NPOSIBIISITH HHTEPEC U pa3peniaTh KOH(IUKTEHL.

NHNPEJIMETHBIE PE3YJIbTATDI

K konmy oOyuenmss B 10 kiacce mpenMeTHbIE pe3ysNbTaThl Ha 0a30BOM YpPOBHE JIOIDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH y 00YUYAIONITUXCS YMEHUH:

JIEMOHCTPHUPOBATH HA IPUMEPAX POJIb U MECTO (PU3HWKH B (POPMHUPOBAHUH COBPEMEHHON HAYYHOU KapTHHBI MHPA,
B Pa3BUTHH COBPEMEHHOU TEXHUKU U TEXHOJIOTHA, B IPAKTUYECKON JEATEITHHOCTH JTFOICH;

YYUTBHIBATh TPAHUIEI TPUMEHEHHS W3YYCHHBIX (U3MYECKHX MOJENel: MarepuaibHas TOYKa, WHEpIHaTbHas
cuctema oTcuéra, aOCOJIIOTHO TBEPAOE TEJIO, MJCAIbHBIM a3, MOACIN CTPOSHUS Ta30B, KUAKOCTEH M TBEPIBIX TEl,
TOYEYHBIN JCKTPUUECKHUH 3apsi]l PH PEIICHUN (U3MUECKHX 3a/1a4;

pacro3HaBaTh (pU3NUYECKHE SBJICHUS (MPOLIECCHI) U OOBICHITH UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJIIPHO-
KWHETHYECKOH TEOPUH CTPOCHHUS BEIIECTBA U DIIEKTPOJUHAMUKU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBUKCHHE, CBOOOJIHOE MaJCHUE TeJ, JABIXKCHHE I10 OKPYKHOCTH, WMHEpIHMs, B3aumMmozeicTtBue Tei, auddysus,
OpOYHOBCKOE JIBIDKCHHE, CTPOCHHE O>KHUIKOCTEH W TBEPIBIX TeJl, W3MEHEeHHe o0BEMa Tel TpU HarpeBaHHU
(OXIaXJIeHNH), TETNIOBOE paBHOBECHE, UCIIAPCHUE, KOHACHCAINS, TUIABICHUE, KPUCTAIUTH3AIINS, KUTICHNE, BIAYKHOCTh
BO31yXa, MOBBIIICHUE OABJICHUA I'a3a IIpU €ro Harp€BaHWM B 3aKPBITOM COCYJE, CBA3b MCXKY IapaMeTpaMu COCTOSAHUA
rasza B U30Mpoleccax, AEKTPU3AINS Tell, B3aUMOICHCTBHIE 3apsiJIOB;

OIMUCBhIBATE MEXaHWYCCKOC ABMIKCHHC, HMCIIOJIb3YA (1)I/ISI/I‘IGCKI/IG BCJIMYMHBI: KOOpJUWHATaA, NIyTh, NCPEMEIICHUC,
CKOPOCThb, YCKOpEHHE, Macca Tejla, CHIa, WMIYJIbC TeJa, KHHETHYeCKas DJSHEprus, IOTeHIHaIbHas JSHEpPTHs,
MexaHudyeckass pabora, MeXaHWUYeCKass MOIHOCTh, TPH OMUCAHWUHM IPABUIBHO TPAKTOBAThH (UIUUECKHUA CMBICI
UCTIOJIb3YEMBIX BEIHYUH, X O0O3HAYCHUS W CIUHHUIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMUWHY C IPYTUMH BETUYNHAMU;



ONHCHIBAaTh HM3yUYCHHBIE TEIJIOBHIE CBOWCTBA TeNl W TEIUIOBBIE SIBJICHMS, WCIONB3YS (PU3NYECKHE BEITUYHHBI:
JaBJICHWE Ta3a, TeMIepaTypa, CpenHsAs KHHETHYecKas OJHeprusl XaoTHYEeCKOrO  ABIDKEHHS — MOJIEKYI,
CpeIHEKBapaTU4HAs CKOPOCTh MOJEKYJ, KOJMYECTBO TETUIOTHI, BHYTPEHHsS SHEprusi, padora raza, KodddummeHT
MOJIE3HOTO CUCTBUS TETUIOBOTO JBUTATEINS; TIPY OMMMCAHUH MPABUIHHO TPAKTOBATh (PU3WIECKHUI CMBICI MCTIOIB3yEeMbIX
BEJIMYWH, UX 0003HAYECHUSI ¥ €AMHUIIBI, HAXOAUTH ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NIECKYIO0 BETHUHUHY C APYTUMHU
BEJIMYMHAM;

OTIMCHIBATh M3yUYCHHBIE DIEKTPHUECKHE CBOWCTBA BEIIECTBA U JEKTPHUECKUE SIBICHUS (TIPOIECCHI), UCTIONB3YS
(hr3uuecKkre BETMYMHBL: AIIEKTPUYECKUN 3apsl], JJIEKTPUUECKOe I0JIe, HANPHKEHHOCTH IO, IMOTEHIIHAN, Pa3HOCTh
MOTEHITHAIIOB; TIPH OTHCAHUH MPAaBUIBFHO TPAKTOBATH (PH3NIECKUNA CMBICT HCIIONB3YEMbBIX BEIHYNH, NX 0003HAUCHUS H
€IMHHALIBI;, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (DH3MUECKYIO BETMIHHY C APYTUMHU BEIMIHMHAMU;

aHAIM3UPOBATh (DU3WUECKHE TPOIECChl W SABJIEHUS, WCIONB3YS (U3NYECKHE 3aKOHBI W TMPHHIMIBL: 3aKOH
BcemupHoro Tiarorenus, I, II u III 3akonsl HploTOHa, 3aKOH COXpaHEHUS MEXAaHUYECKOW PHEPTHU, 3aKOH COXPaHCHUS
UMITyJIbCa, TMPUHIMIT CYNEPHO3UINA CHJ, TPUHIMII PABHOMPABUS WHEPIIUAIBHBIX CHUCTEM OTCUETA, MOJEKYJSPHO-
KHHETHYECKYI0 TEOPHIO CTPOSHHS BEIIECTBa, Ta30BbIE 3aKOHBI, CBS3b CPEAHEW KHHETHYECKOH SHEPTHH TEIIOBOTO
IBIKCHUS MOJIEKYJT C aOCONIOTHOW TeMIlepaTypold, TEpBBI 3aKOH TEPMOAWHAMHUKH, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsia, 3akoH KyioHa, mpu 3ToM paznuyarh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MaTeMaTn4ecKkoe
BBIpKEHHE U YCIOBHS (TPaHUIIBI, 00IaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIUIBI ACHCTBHS MAIIWH, TPHOOPOB U TEXHHYECKUX YCTPOWCTB; pa3inyarh yCIOBUS
ux 6€30MacHOr0 UCTIOIB30BAHUS B TOBCEAHEBHON )KHU3HU;

BBITIOJIHATDH SKCIICPUMCHTEI 11O UCCIICJOBAHUTIO (I)I/I3I/I‘I€CKI/IX SIBJICHUM U IMpoUCCCOB C UCITOJIB30BAHUEM IIPAMBIX U
KOCBEHHBIX M3MEPEHU, IPH 3TOM (GOpMYyIHpOBATH MpoOiieMy/3aady M THIIOTE3y Y4eOHOro SKCIEepHUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pyJ0BaHUs, TPOBOAUTE ONBIT U ()OPMYJINPOBATH BHIBOEI,

OCYHCCTBIIATL NPAMBIC MU KOCBCHHBLIC HM3MCPCHHA (1)I/I3I/I‘ICCKI/IX BCJIMYUH, IIPpU 3TOM BLI6I/IpaTI> ONTUMAJIbHBIN
CHoco0 M3MEPEHUS M UCTIONB30BATh U3BECTHBIC METO/IBI OLIEHKH MOTPENIHOCTEH H3MEPEHUil;

HCCJICA0BATh 3aBUCUMOCTHU MCKIY (I)I/I?:I/I‘IGCKI/IMI/I BCIIMUMHAMU C HCIIOJIB30BAHHUEM IIPAMBIX H3MCpCHPII71, npu
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3YJIbTAThl MOIYYCHHON 3aBUCHMOCTH (DU3MUYECKUX BEIMYUH B BHJIC
Ta6HI/IH u Fpa(l)I/IKOB, JACJIaTh BBIBOABI IO PE3YyJIbTaTaM HUCCJIICAOBAHMA

coOoaTh mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJCHUN HCCIEJOBAHUN B paMKaxX y4eOHOTO IKCIIEPUMEHTa,
yueOHO-UCCIIEIOBATENBCKOM W TMPOEKTHOM NIESTENHbHOCTH C HCIOJIL30BAHUEM HM3MEPHUTENbHBIX YCTPOWUCTB H
nabopaTopHOro 000PYIOBAHUS;

pemarth pacyéTHbIE 33jJa4d C SBHO 3aJaHHOW (U3MYECKOW MOJIENbIO, HCIONB3Ys (U3UUECKUE 3aKOHBI U
TIPUHIIMITEI, HA OCHOBE aHaJHM3a YCJIOBUS 3aJlaud BHIOMPATh (PU3UUECKYIO MOJICIb, BHIJEIATh (PU3HMUECKIE BEITUYNHBI 1
(hopMyJibl, HEOOXOMUMBIC IS €€ peIICHHs, NMPOBOAUTh PacUEThl M OILCHUBATh PEATBHOCTh MOJYYCHHOI'O 3HAYCHHS
(hU3MYECKO BETUYMHBI,

pelIaTh Ka4eCTBEHHBIC 3a[[a4i: BBEICTPAUBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYKISHHUHI C OTOpOi
Ha W3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SBIICHHUS,

WCTIONB30BaTh TPU pEIIeHWH Y4eOHBIX 3a/lad COBpPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUW JUIS TIOMCKa,
CTPYKTYPUPOBaHUs, HHTEPIIPETAIIUHN U TIPEACTABICHHS y4eOHON W HAYYHO-TIONYJISIPHOIN WH(MOpMAIUH, TTOTYYSHHOH 13
Pa3IMYHBIX KICTOYHUKOB, KPUTUIECKH aHAIM3UPOBATH MOTy4aeMyto HH(HOPMAITHIO;

NPUBOJUTH NMPUMEPHI BKJIAJa POCCUHCKUX W 3apyOCKHBIX Y4EHBIX-(DU3MKOB B Pa3BUTUE HAayKu, OOBACHEHHE
MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUA 10 (YU3MKE B MOBCEIHEBHOM JKU3HU Ul obecrieueHust 0€301acHOCTH pU
oOpamieHun ¢ TpHOOpaMH M TEXHMYECKMMH YCTPOHCTBaMH, AJSl COXPAaHEHHS 3/0pOBbsi U COONIONCHHS HOPM
9KOJIOTHUECKOTO TIOBEICHHSI B OKPY KAIoIei cpene;

paboTaTh B TIpymie C BBHIIOJHEHWEM pa3IMYHBIX COLHMAJIBHBIX pOJIEH, IJIAaHUPOBaTh paboTy TPyMIIbL,
palMOHATBHO PACHPEAEIATh OOSI3aHHOCTH W IUIAHUPOBATH JESTEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBaTHO
OLIGHMBATH BKJIA]] KaKIOTO U3 YYACTHUKOB IPYIIIBI B pEIICHHE PACCMAaTPUBAEMOM ITPOOIIEMBI.

K xonumy oOyuenumss B 11 kmacce npeaMeTHbIE pe3yJlbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh Ha PUMEpax poJib U MeCTO GU3UKHU B POPMUPOBAHUN COBPEMEHHOM HAYYHOUN KapTHHBI MUDA,
B Pa3BUTHUU COBPEMEHHON TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKON AEATENBHOCTH JIIOACH, IIEIOCTHOCTD U €ITUHCTBO
(u3NUecKoi KapTHHBI MHPA;



YYUTBHIBATh TPAHMIBI MPUMEHEHHUS W3YYEeHHBIX (PM3MUECKHX MOJIeNel: TOYCUHBIH 3JIEKTPUUYECKUH 3apsm, JTyd
CBETa, TOYEYHBII HMCTOYHUK CBETa, AAepHAs MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOTO Spa MpH peIIeHUN
(hU3MYCCKUX 3a1a4;

pacrio3HaBath (pu3MUYECKUE SBICHUS (TPOIECCHI) M OOBSACHATH WX HA OCHOBE 3aKOHOB JJICKTPOAMHAMHUKA H
KBAaHTOBOW (PM3WKU: DIEKTPUUYECKass MPOBOAUMOCTH, TEIIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JCHUCTBHUS TOKa,
B3aMMO/ICWICTBME MAarHUTOB, AJIEKTPOMArHUTHAS WHIAYKIHA, EHCTBHE MAarHWTHOTO TOJNS Ha MPOBOJAHHUK C TOKOM H
JIBYOKYIIHAACS 3apsl, dJIEKTPOMarHuTHBIE KOJICOaHHsSI W BOJHBI, IPSIMOJIMHEITHOE PacIpoCTpaHEeHHE CBETa, OTPaKeHHE,
npeoMicHue, uaTepdepeHims, nudpaknus W MMOIIpHU3AINS CBETa, MHUCIIEPCHS CBETa, (POTOAIEKTPHUSCKHA IPHEKT
(boToaddexT), cBEeTOBOEC MaBICHWE, BO3HHKHOBEHHWE IJMHEHYATOrO0 CIIEKTpa aToMa BOAOPONA, CCTECTBEHHAS U
MCKYCCTBEHHAS PaIUOAKTUBHOCTD;

OTHCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHWTHBIE, ONTHYECKHEe, DJIEKTPHUECKYIO
MPOBOAVMOCTD PA3JMYHBIX CPEA) W DIIEKTPOMArHUTHBIC SBIEHUS (IIPOLIECCHI), MCIONB3YS (hM3WUECKUE BEITNIHHBI:
JNEKTPUYECKU 3apsll, CHJIAa TOKa, OJJIEKTPHYECKOE HANpPsHKEHHWE, OJIIEKTPHUYECKOe COIMPOTHUBICHHE, Pa3HOCTh
MOTEHITNAIIOB, AJIEKTPOABMKYIIAs CHJa, padoTa TOKa, MHAYKIMS MarHWUTHOTO TOJs, cuia Amriepa, cuia JlopeHia,
WHAYKTUBHOCTD KATYIIKH, JHEPTUs OJJIEKTPUYECKOr0 W MAarHATHOTO TIOJNIEH, TEpHOJ W YacToTa KOoleOaHWi B
K0JIeOaTEIIbHOM KOHTYpE, 3apsil U CHJIa TOKa B MPOIECCe TApMOHUYECKUX AIIEKTPOMArHUTHBIX KoyeOaHui, GokycHoe
PacCTOAHUC U ONTHUYCCKad Cujia JIMH3bI, IPHU OIMHMCAHWU INPABHUJIBHO TPAaKTOBATbH (I)I/I3PI‘ICCKI/II>'I CMBICJI HCIIOJIb3YCMBbIX
BCIINYHMH, HX O603Ha‘-IeHI/I)I U C¢IWHHIBI, YKa3bIBaTb @OpM}/JILI, CBA3bIBAONIMC JAaHHYIO (l)I/I3I/I‘IeCKy10 BCJINYUHY C
APYTUMHU BCIIMUYUMHAMU,

OIMUCBhIBATL H3YUCHHBLIC KBAHTOBBIC SBJICHUA W IPOLECCChI, HCIIOJIb3Ysd (I)I/I3I/I‘ICCKI/IC BCJIMYUHBI: CKOPOCTbH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTAa CBETA, SHEPTUSI U UMITYJILC (DOTOHA, MEPUO] MOTypacmaia, SHEPTHsl
CBA3M ATOMHLIX AN€P, HPHU OIMCAHUH IIPABUJIIBHO TPAaKTOBATbH (1)I/I3I/I‘ICCKI/II71 CMBICJI HUCHOJIB3YEMBIX BCIWYHH, HX
0003HAaYCHUS W CIWHHIBL, YKa3biBaThb (POPMYIBI, CBS3BIBAIONIME IaHHYI0 (U3WYECKYIO0 BEIMYMHY C APYTUMH
BCIIMYMHaAMM, BBIYUCIIATh 3HAYCHUC (1)1/13PI‘I€CKOI71 BCJIIMYHUHBI,

aHaATM3UPOBATh (YU3NUECKUE TMPOLIECCHl U SBICHUS, UCTIONB3Ysl (U3UUECKUE 3aKOHBI M MPHHIUIEL: 3aK0H OMa,
3aKOHBI TIOCJICOBATEIHLHOTO W MapayieIbHOTO COEAMHEHHsS IPOBOJHHUKOB, 3akoH Jhxoyns—JleHma, 3akoH
3JIEKTPOMArHUTHON HMHIYKIIMU, 3aKOH MPSIMOJIMHEHHOTO PAaCcIpOCTPaHEHHUS CBETa, 3aKOHbI OTPAXKCHHUS CBETA, 3aKOHBI
MPEJIOMJICHUSI CBETa, ypaBHeHHMe OuHIITEeHHA Juis (poTodddekra, 3aKOH COXpaHSHHS SHEPTUHU, 3aKOH COXpPaHCHHS
UMITYJIbCa, 3aKOH COXPaHEHHUs dJIEKTPUUECKOTO 3apsja, 3aKOH COXpaHEHHUs MacCOBOTO YKcia, TOCTynaTsel bopa, 3akoH
PaZMo0aKTUBHOTO pacmajia, Py 3TOM pa3nyarh CIIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €0 MaTEMaTHIEeCKOE BhIPAKEHHE U
yCIIOBHS (FPaHUIIbI, 00JIACTH) MTPUMEHUMOCTH;

OIIPEACIIATE HAIIPABJICHUEC BEKTOPA MHAYKIIHMU MArHUTHOI'O IIOJIA MPOBOJHHUKA C TOKOM, CHJIbI AMnepa 1 CHJIBI
Jlopenua;

CTPOHTH H OTIMCHIBATH N300paXKEHHE, CO3/IaBAEMOE IIOCKUM 3€PKaJIOM, TOHKOW JINH30H;

BBITIOHSTH 3KCIIEPUMEHTHI TI0 HCCIIEIOBAHUI0 (PU3NIECKHX SBIICHHUH W TIPOIIECCOB C UCTIONH30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHHI: TP 3TOM (HOPMYITUPOBaAThH MpoOIeMy/3aqady U THIIOTe3y yU4eOHOTO 3KCIIEpUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEII0KEHHOT0 000y T0BaHMsI, TPOBOAUTH OIBIT U (POPMYIIHPOBATH BHIBOJIBI,

OCYHIECTBIATh NPSMbIE M KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIMYWH, TPH OTOM BBIOMPATh ONTHMAIBHBIN
Croco0 M3MEepeHHs U UCTIONB30BaTh N3BECTHBIC METOBI OLIEHKH TTOTPEITHOCTEN N3MEPEHHIA;

UCCIIEJIOBATh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIIOJNB30BAHUEM TPSAMBIX HW3MEPEHHU: IIPH STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh PE3yJbTAaTHl IMONyYEHHOW 3aBUCUMOCTH (DH3MUYECKUX BEIMYMH B BUJC
TaOIUI ¥ TPa)UKOB, JIeTaTh BEIBOJIBI ITO PE3yJIbTaTaM UCCIICIOBAHUS;

co0JroaTh mpaBwiia 0€30MacHOro TPyJa MPHU MPOBEACHUH HCCIEIOBAHUI B paMKax y4eOHOTO 3KCIIEPUMEHTa,
y4e0HO-UCCIE0BATENbCKOH W MPOEKTHOW JIEATENBHOCTH C KCIIOJIB30BAHUEM HW3MEPHUTEIbHBIX YCTPOHCTB U
nabopaTopHOro 000PYIOBaHUS;

pemats pacu€THple 33JaYd C SBHO 3aJlaHHOW (PH3MUYECKON MOENBIO, UCHONB3ys (QHU3MYECKHe 3aKOHBI H
MIPUHIIMIIBI, HA OCHOBE aHAM3a YCJIOBUS 33Ja4d BHIOUPATh (PU3UUYECKYI0 MOJIEIb, BEICTATh (PH3MUECKUE BEIIMYMHBI U
(hopmMyIbl, HEOOXOMUMBIC IS €€ pEIICHHS, NMPOBOAUTH PAcu€Thl U OICHUBATh PEATHHOCTh MOJYYCHHOTO 3HAYCHHS
(hM3MUECKOI BETUYMHBL,

peliaTh Ka4eCTBEHHBIC 33aJ]a4i: BBEICTPAUBATh JIOTUMECKH HENPOTHBOPEUMBYIO IIETIOUKY PACCYKISHHUH C OMOpOi
Ha W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKHC SBIICHHUS,

UCTIONB30BaTh TPU PEIICHUM YYeOHBIX 3a]lad COBPEMCHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTUW IS TIOMCKa,
CTPYKTYPUPOBaHU, HHTEPIIPETAIIUHN U TPEACTABICHHUS YUYSOHON U HAYYHO-TIONYJISIPHON MH(OpMAIUH, TTOTYYCHHOH U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYCCKU aHATH3UPOBATH MTOJTy9aeMyI0 HH()OPMAIIUIO;



OOBSICHATh TPUHIMITEI JICHCTBUS MAIllWH, TPUOOPOB ¥ TEXHHYCCKHX YCTPOWCTB, pa3iiMyuaTh YCIOBHS HX
0e301acHOTO UCIIONB30BAHMS B TOBCETHEBHOM KU3HM;

NPUBOJIUTH TIPUMEPHI BKIIAJIa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(PH3HKOB B pa3BUTHE HAyKH, B OOBSICHCHHE
MIPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCTIONB30BaTh TEOPETHUECKUE 3HAHUA 10 (M3HWKE B TIOBCEAHEBHOM KU3HU IS oOecriedeHrs 0e30MacHOCTH MpH
oOpameHun ¢ TprOOpaMH W TEXHHUYECKHMH YCTPOMCTBaMH, IJISi COXpPAHEHHS 3[0POBbS W COONIONEHUS HOPM
9KOJIOTHYECKOTO TTOBEICHHUS B OKPY’KaIOIIeH cperne;

paboTarh B Tpymnme C BBIIOJHEHHEM pPa3IMYHBIX COIMUANBHBIX pOJEH, IUTAHUPOBaTh paboOTy TpyNIH,
palfioHaNBHO paclpenensaTh 00S3aHHOCTH W IDIAHWPOBATH JEATEIHHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJeKBATHO
OIIEHMBATH BKJIA/] KAYKIOTO U3 YIACTHUKOB TPYIIITHI B PEIIEHUE pacCMaTpUBaeMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTuquKue 0BPA30BATETbHBIE
padoThl padoThbI pecypesi
Pa3znen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSI
bubmuorexa [JOK
1.1 ®du3nKa U METOIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7f41b72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunewaruia S 1 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Junamuia ! 0 1 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 0 2 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN 9 0 1 bubnuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 1 0 bubmuorexa [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. JIEKTPOJIMHAMUKA
4.1 OneKTpocTaTHKa 10 1 1 bubmuoreka [IOK



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

[TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK

4.2 pa3IMYHBIX cpellax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJsinuecTBO yacoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoTbI padoThbI pecypesl
Paszpen 1. 9JIEKTPOIMHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yecKue U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHON TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJeMEeHThI KBAHTOBOW ONTHKHU 6 1 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpoerne aroma 4 https://m.edsoo0.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 Eggfﬁﬁ:&;&gﬁﬁf 41c97c
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Egggg&f&%gﬁ}% A1097c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo yacos
° ara
Ne Tema ypoka Kourtpo | IIpakTnue A IIEKTPOHHLIE HHPPOBLIE
n/n U3y4eHus 00pa3oBaTelbHbIE Pecypehbl
Bcero JbHBIE cKHe
padoTel | padoThI
1 BOJIHbI HHCTpYKTax 1o Th. ®dusuka — Hayka o npupojie. Hayuneie 1 02.09.202 BuGmuorexa [IOK
' €TO/IbI ITO3HAHUS OKPYXKAOIIEr0 MUpa 4 https://m.edsoo.ru/ff0c32e2
) IPOJII) U MeCTO (PU3UKH B (POPMHUPOBAHUHM COBPEMEHHON HAYYHON KapTHUHBI 1 06.09.202 Bubnunorexa LIOK
' MUpa, B TPAKTUUECKON IEATEIbHOCTH JIFOJIEU 4 https://m.edsoo.ru/ff0c33e6
3 L 5 1 1 09.09.202 Bbubmmorexa LIOK
’ XOAHAA AUATHOCTIICCKAA pahOTa 4 https://m.edsoo.ru/ff0c372e
4 MexaHqucxoe nBmkenre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBIKEHUS. 1 13.09.202 Bu6mmoTexa [IOK
' epeMeEIIeHnEe, CKOPOCTh, YCKOPEHHE 4 https://m.edso0.ru/ff0c3508
5 b . 1 16.09.202 bubarorexa [TOK
. ABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKECHUS 4 https://m.edsoo.ru/ff0c3620
(CBOOOIHOE NafeHne. Y CKOpeHrue cBoOoHOrO maaeHus. KpuBonuneiinoe 20.09.202 bubmuoteka [JOK
6 p P 1
" jpBmKeHue. J[BHKEHUE MaTEpPHAIbHON TOYKH 10 OKPYKHOCTH 4 https://m.edsoo.ru/ff0c39cc
7 ITaGoparopnast padota Ne 1 " M3yuenue nBukeHus Tesa, OpOIIeHHOro 1 1 23.09.202 Bu6mmorexa [JOK
' COPU30HTAIBHO" € UCTIONB30BaHUEM oO0opyaoBaHus "Touka pocra" 4 https://m.edsoo.ru/ff0c3ada
3 puHIMI oTHOCUTENbHOCTH ["anunes. MHeplmanbHble CUCTEMBI OTCUETA. 1 27.09.202 Bbubmmorexa IJOK
' epBblii 3aKk0H HproToHA 4 https://m.edsoo.ru/ff0c3be8
9 IMacca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoit u Tpetuit 1 30.09.202 Bubmmorexa [IOK
) BakOHbI HbI0TOHA 1151 MaTepruanbHON TOUKHU 4 https://m.edsoo.ru/ff0c3be8
ITabopaTtopHas padora Ne 2 "M3yueHue OBMKEHUS OpyCKa MO0 HAKIOHHOM 04.10.202 BuGimoreka [JOK
10 paTop P y Py 1 1
" JutockocTH " ¢ HCHoab30BaHKuEM obopynoBanus "Touka pocra" 4 https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c372e
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11 BakoH BceMHpHOro Trorenus. Cuna tsbkectu. [lepBas kocmuueckas 07.10.202 Bu6inorexa [JOK
" kxopocts. 3akon ['yka. Bec Tena. 4 https://m.edsoo.ru/ff0c3d00
12 BakoH BceMHpHOTo TaroreHus. Cuna tsoxectu. [lepBas kocmuueckas 11.10.2024 Butmorexa [JOK
" kxopocts. 3akoH I'yka. Bec Tena. T https://m.edsoo.ru/ff0c3d00
13 IS’OCTynaTenLHoe Y BpaIiaTeIbHOE JBIKEHHUE a0COIIOTHO TBEPIOTO Tea. 14.10.202 Bu6nnorexa [TOK
' oMeHT cuitbl. [11e4o cuitbl. Y CIIOBHsI paBHOBECHS TBEPOTO TeNa 4 https://m.edsoo.ru/ff0c41a6
Cuia tpennsa. Koo dumment tpeausd. Cuiia COIpOTUBIIEHUS ITPHU 18.10.202 Bubmorexa [JOK
14 |y P p p
" lmBwxeHUU Tena B KUIKOCTU WM rase 4 https://m.edsoo.ru/ff0c3f76
s ITaGoparopnas padota Ne 3 "MccnenoBanue SaBI/ICI/IMOgTH CHUII 21.10.202 Bumorexa LOK
. yIpyrocTH, BOZHUKAIOUIMX B IPYKUHE U PE3UHOBOM 00pasle, OT UX 4 https://m.edsoo.ru/ff0c3e18
iehopmaniun” ¢ ncnosib3oBanrueM odopyoBanus "Touka pocra”
16 MITYJIbC MaTEPUATILHON TOYKU, CUCTEMBI MaTEPUAIIBHBIX TOYEK. 25.10.202 Bu6mmoTexa [IOK
' MITYJIbC CHJIBI. 3aKOH COXPAHEHHUS UMITYJIbCa. PeakTHBHOE JIBUKEHHUE 4 https://m.edso0.ru/ff0c43d6
17 a00Ta 1 MOIIHOCTh CUJIbl. KHHETHYECKast U MOTEHIIMAIbHBIC SHEPTHH 08.11.202 Bu6mmoTexa [IOK
' aTepuaibHOW Touku. Teopema 00 U3MEHEHUH KMHETUYECKO 3Heprun 4 https://m.edsoo.ru/ff0c4502
s IHOTGHIII/IEUII)HI)IG 1 HemoTeHIMaNbHble cUiibl. CBs3b pva60TI)1 11.11.202 Bu6morexa LIOK
. [HETIOTEHIMATIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW YHEPTUU CUCTEMBI 4 https://m.eds0o.ru/f0c478c
rell.
o 15.11.202
19. PakoH coxpaHeHUs MEXAaHUYECKOU SHEPIruu 4
2 JTaGoparopnas padota No 4V WccnenoBanue cBs3U pabOTHI CUIIBI € 18.11.202 Bubmorexa LIOK
. |A3MEHEHMEM MEXaHMUYECKON HEPIUHU TeJla Ha IIPUMEPE PaCTSKEHUS 4 https://m.edsoo.ru/ff0c461a
€3MHOBOT0 JKI'yTa "c MCIoJIb30BaHueM 0bopynoBanus "Touka pocra"
21 [Koutponbsnas pabora Ne 1 mo teme «Kunematuka. Jlunamuka. 3aKoHbI 22.11.202 Bubinorexa [{OK
" koxpaHeHusi B MEXaHUKE 4 https://m.edsoo.ru/ff0c4b74
22 AHaU3 KOHTPOJILHON paboThl. OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO- 25.11.202 Bub6inorexa [JOK
" [kunetnueckoil Teopun. bpoyHosckoe asmxenue. Juddyzus 4 https://m.edsoo.ru/ff0c4dc2
23 XapakTep IBH)KEHUS U B3aUMOJEHCTBUS YacTULl BeuecTsa. Monenu 29.11.202 Bu6norexa [JOK
" kTpoenus ra3oB, KUAKOCTEH U TBEPIBIX TET 4 https://m.edsoo.ru/ff0c4dc2
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24 IM K n A 02.12.202 Bbubanoreka [IOK
. acca mouiekyi. KonnuectBo BemiectBa. [loctosinnas Aporaapo 4 https://m.edsoo.ru/ff0cadc2
75 TeruioBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana 06.12.202 Bubimnoreka [JOK
’ TeMIiepaTyp Lenbcus 4 https://m.edsoo.ru/ffOc4dc2
y 09.12.202 bubnuoteka [JOK
26. [neanepubiii raz B MKT. OcHoBHOe ypaBHeHne MKT 4 https://m.edsoo.ru/ff0c4fde
27 AOCOTIOTHAS TeMITepaTypa Kak Mepa cpeiHeld KHHETHYECKOW SHEPT U 13.12.202 Bu6nnorexa [TOK
" |Bwxenus monexyn. Ypasuenue Menneneesa-Knaneiipona 4 https://m.edsoo.ru/ff0c511e
16.12.202 Bbubmmorexa LIOK
28. PBaxon /lanbToHa. ['a30BbIc 3aKOHBI 4 https://m.edsoo.ru/ffocadc?
29 ¢ 20.12.202 bubmmorexa ITOK
. II/Isonpoueccm B UJICAJILHOM Ta3e M X rpapuuecKoe MpeICTaBIeHNE 4 https://m.edsoo.ru/f0c570e
HYTPEHHSIS1 SJHEPTHs TEPMOIMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€
30 3£I§GHI/I$1 KOJIII/)IquTBc? Terf[JIOTH u pabota. BHyTpeHHss1 sHEprUs 23.12.202 bubamorexa LIOK
: ) p - PHYTP p 4 https://m.edsoo.ru/ff0c5952
JJTHOATOMHOI'O UJICaJIbHOTO T'a3a
31 IBI/I,Z[BI Teryonepenayu. Y ieapHas TerIo€MKOCTh BenlecTBa. KoanuecTBo 27.12.202 Bu6mmotexa LIOK
" JreruioTel. AnnabaTHBIN MpoIiecc. 4 https://m.edsoo.ru/ff0c5c36
32. [I 7 28.12.202 bu6mmoteka [IOK
. €pBBI 3aKOH TEPMOJIMHAMHUKH U €r0 IPUMEHEHHE K U30MpoIieccaM 4 https://m.edsoo.ru/ff0c5efc
33. Heob B i 10.01.202 Bubmiorexa [TOK
. €00paTUMOCTh TIPOLIECCOB B MpUpoie. BTopoii 3aKkoH TepMOIMHAMUKHI 5 https://m.edso0.ru/f0c6230
. . 13.01.202 Bubmuorexa IJOK
34. [lpunmun gevicteus u K1/ TennoBoi MamvHbI 5 https://m.eds0o.ru/ff0c600a
35 ITaGopaTopnas padota Ne 5 «MccnenoBanue 3aBUCUMOCTH MEXTY 17.01.202
" lpapamerpaMu COCTOSIHUSI pa3peKEHHOTO rasa » 5
36 ITaGoparopnast pabota Ne 6 "M3mepenue yneiabHOU TEIIOEMKOCTH" ¢ 20.01.202 Bu6nuorexa LIOK
" cnone3oBanueM obopynosanus "Touka pocra" 5 https://m.edso0.ru/ff0c5c36
37. |duxn Kapno u ero KII/J| 24.01.202
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15 5 . 27.01.202 bubnuoteka [JOK

. KOJIOTUYECKHE MPOOJIEMBI TEIIOIHEPTE€TUKN 5 https://m.eds0o.ru/ff0cadc2
39 (D6o0maronmii ypok «Monekynsipaas pusuka. OCHOBBI 31.01.202 BuGmoreka [JOK

' TepMOAUHAMUKN 5 https://m.edsoo.ru/ff006938
40 [KonTponsHaas pabora Ne 2 o teme «MouekymsipHas pusuka. OCHOBBI 03.02.202 Bubmorexa [JOK

" [repMOIMHAMUKIY 5 https://m.edsoo.ru/ff0c6a50
a1 AHaJIM3 KOHTPOJILHOM paboThl. [TapooOpa3zoBaHre U KOHIECHCAITUS. 07.02.202 Bu6nnorexa [TOK

' I[/IcnapeHHe U KUIICHHUE. 5 https://m.edsoo.ru/ff0c63b6
42 |$I6COJ'II-OTHa}I Y OTHOCUTEJIbHAS BIAXHOCTh BO3AyXa. HacelleHHsbli nap 10.02.202 Bu6mmoTexa [IOK

' 3MEPEHHE OTHOCUTENLHON BIAKHOCTH BO31yXa 5 https://m.edsoo.ru/ff0c64d8
43 [BEpoe Teno. Kpucrammuueckue u amopdHbie Tesa. AHU30TPOIHS 14.02.202 Bubmmnoreka [JOK

" kBoiicTB kpuctamios. XKuakue kpuctaibl. COBpeMEHHbBIE MATEPUAIBI 5 https://m.edso0.ru/ff0c65f0
a4 [[L1aBiienne n kpuctamm3anus. Y 1eibHas TEIoTa 17.02.202 Bubnunorexa LIOK

" [uiaBneHus. Y paBHEHHUE TEIIOBOTO OalaHca 5 https://m.edso0.ru/ff0c6820
45 ITaGoparopnast padota Ne 7 "M3mepeHne OTHOCUTENIbHON BIaKHOCTU 21.02.202 Bu6mmorexa [JOK

" po3nyxa " 5 https://m.edsoo.ru/ff0c6708
46 DexTpu3anus Teq. DIEKTPUIECKUid 3apsi. JIBa BUIa DIEKTPUUIECKUX 24.02.202 Bu6muoreka [JOK

" papsnos 5 https://m.edsoo.ru/ffOc6bcc
47 [[IpoBOaHMKHN, AUDIEKTPUKH U MTOJIYIIPOBOIHUKH. 3AKOH COXPaHEHMUS 28.02.202 Bu6norexa [JOK

" pIEeKTPHUYECKOro 3apsia 5 https://m.edsoo.ru/ffOc6bcc
48 3auMozelicTBre 3apsAa0B. 3akoH KynoHa. ToueuHbli 351eKTpUUecKuii 03.03.202 Bu6norexa [JOK

) apsi 5 https://m.edsoo.ru/ffOc6ces
49 anpsHKEHHOCTD AJIEKTPUUYECKOTro 1oJis. [IpuHumn cynepno3nuuu 07.03.202 Bu6norexa [JOK

" prexTpuueckux 1mosei. JIMHuKM HAPHKEHHOCTH 5 https://m.edsoo.ru/ff0c6df2
50 abora cui anmekTpocratudeckoro nosst. [lorennuan. PasHocTh 10.03.202 Bbubamorteka LIOK

' OTEHIIHAIIOB 5 https://m.edsoo.ru/ffOc6f00
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IrIpOBOI[HI/IKI/I U JUSJICKTPUKHU B SJICKTPOCTATUICCKOM IT0JIC.

51 14.03.202 bubnuorexa [TOK
" PudnexTpudeckas IPOHULIAEMOCTD 5 https://m.edso0.ru/ff0c7018
17.03.202 bubnuoteka [JOK
. n "
52. [KontponbHas pabota Ne 3 o Teme : "DieKTpocTaTuka 5 https://m.eds00.ru/f0c7126
53 AHaIM3 KOHTPOJIbHOM paboThl. KonaeHcarop. DneKTpoEMKOCTh IIIOCKOTO 21.03.202 Bu6nuorexa [JOK
" [KoHzeHcaTOpa. DHEPrus 3apsKEHHOTO KOHIEHCATOpa 5 https://m.edso0.ru/ff0c72c0
[[IpyHumn neiicTBrs U NPUMEHEHUE KOHJIEHCATOPOB, KOITMPOBAJIBLHOIO
54 arf)na I:ﬂa iT HHOTO anHTe a SHeKTHOCTaTI/IEeCKaH 3a pI/ITa 31.03.202 Bubmmoreta LIOK
) parta, CIpy p pa. p 1uTa. 5 https://m.edsoo.ru/ff0c4dc2
BazeMiieHue 31eKTponprOOpOB.
55 [Di1eKTpUYeCKuil TOK, yCIOBHS €ro cyliecTBOBaHus. [10cTOSIHHBIN TOK. 04.04.202 Bub6anorexa [JOK
" [Cuna Toka. Hanpsikenue. Conporusienue. 3akod OMa st y4acTKa ey 5 https://m.edsoo.ru/ff0c4dc2
56 [[locnenoBarensHOE , MapajuieIbHOE, CMEIIAHHOE COEAMHEHHUE 07.04.202
" [IpOBOJHUKOB 5
57 ITaGoparopnas padota Ne 8 «M3yueHne CMEIaHHOTO COSAMHEHUS 11.04.202 Bu6norexa IJOK
" Jpe3ucTopoB» ¢ uCnonb30BanueM o0bopynosanus "Touka pocra 5 https://m.eds00.ru/ff0c74f0
53 |PaGoTa 1 MOIIHOCTH IEKTPUUECKOTo ToKa. 3akoH J[oyinsa-Jlenna. 3akoH 14.04.202 Bubinorexa [JOK
" JOMa 114 TOJTHOM TIETH. 5 https://m.edsoo.ru/ff0c7838
ITaGoparopnast padota Ne 9 «M3mepenne D/1C ncrounnka Toka u €ro
59. BH TPGHHSFO cfn OTHBIICHHSD) C n§n0ﬂb30§aﬁneM obopymoBanus "Touka 18.04.202 Bubmmoreta LIOK
) y p” p PYROBAHMA B 5 https://m.edsoo.ru/ff0c7ae0
ocTa
[D11eKTpOHHASI MPOBOAUMOCTD TBEPIBIX METAIJIOB. 3aBUCUMOCTh 21.04.202
60. [cONpOTHUBIIEHUS METAIIIIOB OT TEMIIEPATYPHI. 5 o
[CBEpXIIPOBOAMMOCTE. DJIEKTPUUECKUIN TOK B BAKyyMe.
25.04.202
61. [[IpomMexyTouHas aTTECTALM. 5
62 [[TonynpoBoaHMKH, UX COOCTBEHHAsI U TPUMECHASI IPOBOUMOCTb. 28.04.202 Bubmmrorexa LIOK
" [CBoiicTBa p—n-nepexosa. [ToaynpoBOAHUKOBEIE TIPUOOPHI 5 https://m.edsoo.ru/ff0c84ae
63 [DI1eKTpHUYECKUI TOK B pacTBOpax U pacijaBax IEKTPOJIUTOB. 05.05.202 Bu6inorexa [OK
" PrexTponuThyecKas IUcCoNManus. JIEKTPOIN3 5 https://m.edsoo.ru/ff0c82ba
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64 Di1ekTpudecKuil TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOATEIbHBIN 1 12.05.202 Bu6inorexa [JOK
’ paspsi. Momuus. ITnasma 5 https://m.edsoo.ru/ffOc84ae
65 DrexkTpuyeckue mpuOOpsl M YCTPOHUCTBA U UX MPAKTUYECKOE 1 16.05.202 Butmmorexa [IOK
" lppumenenue. [IpaBuna TexHUKH 0€30MMaCHOCTH 5 https://m.edsoo.ru/ff0c86fc
. 19.05.202 bubnuoteka [JOK
66. JOO606maromuil ypok «IeKTpOJuHAMUKA)» 1 5 https://m.edsoo.ru/ff0c88be
67 [Perienue 3anau o Teme :«uekTpocTaTrka. [locTossHHBIN 1 23.05.202 bubmmorexa LIOK
© prexrpuueckuil TOK. TOKM B pa3InYHBIX CPEAAX» 5 https://m.edsoo.ru/ff0c8a8a
68 e} " 1 26.05.202 bubmnorexa [JOK
. IHOBTopeHHe 1o TeMe : "DIeKTpoIuHAMUKA 5 https://m.edsoo.ru/f0c8c56
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuecTBo yacoB

JJIeKTpOHHBIe HU(POBbIE

Ne Tema ypoka Kourpoap | Ipaxrn | Hara oOpa3oBaTeJibHbIE
n/n Bcero
HbIe YyecKkHne u3y'ueHusi | pecypcehbl
padoThI padoThI
1 ITocTosiHHBIE MAarHUTHI ¥ UX B3aUMO/IeiicTBUE. MarHuTHOE ToJI€. 1 05.09.202 | bubmmoreka [IOK
Bektop MarHuTHOM MHAYKIMH. JIMHUM MarHUTHOW MHAYKIIUU 4 https://m.edsoo.ru/ff0c9778
5 MarnuTtHO€e nojie IpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1 06.09.202 | bubnuoteka [JOK
B3aumopeiicTBre npoBOAHUKOB C TOKOM 4 https://m.edsoo.ru/ff0c98fe
3 BxojHas quaraoctuueckas pabora 1 1 12.09.202 bubmnorexa LIOK
4 https://m.edsoo.ru/ff0cal50
Jlaboparopnas padota Ne 1 «3yueHne MarHuTHOTO MoJIsl KaTYIIKH C 13.09.202 | bubauoreka [IOK
4 1 1 .
TOKOM)) 4 https://m.edsoo.ru/ff0c98fe
eHCTBHE MarHUTHOTO TOJIsSI HA MPOBOAHUK ¢ TokoM. Cuia Amnepa.
5 ﬂa(ﬁo aTopHas paborta Ne 2 <<I/ICCJI1)e oélafme eHCTBHUS HOCTO}IHH(I))FO 1 1 19.09.202 | bubmorexa LIOK
paTOpHai p B a8 : 4 https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
6 JleficTBHE€ MarHUTHOTO IOJI HA JIBUXKYIIYIOCS 3apsSOKEHHYIO YaCTHULLY. 1 20.09.202 bubnuoreka [IOK
Cuua Jlopenna. Pa6ota cuiel Jlopenna 4 https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHas HHAYKIus. [I0TOk BeKTOpa MarHUTHOM 96.09.202
7 uHaykuuu. 3/]C naaykunn. 3akoH JIEKTPOMArHUTHON MHAYKIIMU 1 4 o
®Dapages
8 JlabopaTtopHnas pabota Ne 3 «MccnenoBanue siBjaeHUs 1 1 27.09.202
AJIIEKTPOMATHUTHON WHAYKITUNY 4
9 WunyktuBHOCTD. SIBeHne camonHaykiun. D/1C caMOMHAYKIIMU. DHEprust 1 03.10.202 | bubmmoreka [IOK
MarHUTHOTO TMOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe 4 https://m.edsoo.ru/ff0ca600
TexHU4YecKrne yCTPOMCTBA U UX MPUMEHEHHE: TIOCTOSTHHBIE MAarHUTHI
10 ANEKT OMaFHI/I}ll“LI paneKT 0 BI/Il“a’II“)CJIB CKOPHUTENH JIEMEHTAPHBIX ’ 1 04.10.202 | bubmorexa LTOK
P ’ Poa » YOKOP P 4 https://m.edsoo.ru/ff0cab82
YaCTHI, MHAYKITMOHHAS TIEYb
O6o6maromuii ypok «MarautHoe nojie. DIeKTpoOMarHuTHas 10.10.202 bu6mmorexa [IOK
11 1 _
4 https://m.edsoo.ru/ff0cad58

WHTYKITHS
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CBO6OI[HBIC MeXaHUYEeCKHE KOJIEOaHusl. FapMOHI/I‘IeCKI/Ie KoJIeOaHHS.

11.10.202

bubmuorexa [JOK

12 o
YpaBHeHne rapMoHnUecKkux Kosnebanuil. [IpeBpaiienue suepruu 4 https://m.edsoo.ru/ffOcaf06
JlaGopaTtopHnas padora Ne 4 «VccinenoBanue 3aBUCHMOCTH TTEpUOIa 17 10.202
13 MaJlbIX KOJI€OaHUH Ipy3a Ha HUTHU OT JJIMHBI HUTU U MacChl IPy3a» C 4 o
HCIIOJIb30BaHueM obopynoBanus "Touka pocra'
KoneGatenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOeOaHus
14 B UJI€AJIbHOM KOHe6aTZJII)bHOM KOII[{T e AHaJP;OI‘I/ISI MEX, 18.10.202 | bubmmorexa LLOK
o ype. Y 4 https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMU
15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHHS YPHEPTUU B UACATHBHOM 24.10.202 | bubmuoteka [JOK
K0JIeOATEIbHOM KOHTYpE 4 https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux KoneOaHusX. BoiHy X 1eHHbIE
16 MSXS,[HI/I‘{CCKI/IC KOHCﬁZ})I(I/ISI HI§e30Hch Brinyx eHIi,LIéH 25.10.202 | bubmaorexa LJOK
) ’ YA 4 https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KoJeOaHus
[Tepemennsbiit Tok. CUHYCOMIABHBIN IEPEMEHHBIN TOK. MOIITHOCTD
17 ne peMeHHOFO TOKa AM}rIIJII/ITII HOE U GI;CTB ee 3HaquI/IIE:I CHJIBI 07.11.202 | bubmorexa L{OK
p ' YA A yrot 4 https://m.edsoo.ru/ff0cbd34
TOKA U HaIPsDKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenava u noTpedaeHue 08.11.202
3JIEKTPUYECKON IHEPTUU 4
19 YCTpolcTBO ¥ MPAKTHYECKOE TPUMEHEHUE AJIEKTPHUYECKOTO 3BOHKA, 14.11.202 | bubGnumoreka [JOK
reHeparopa NEPEMEHHOr0 TOKA, JJMHUM JJIEKTponepenayd 4 https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE IJIEKTPOIHEPTUH. 15.11.202
KynbpTypa ncnonb3oBaHus 3J€KTPOIHEPTUU B TOBCEAHEBHOMN KU3HU 4
MexaHnueckue BOJIHBI, YCIOBHS pacripocTpanenus. [lepuos.
21 CKopocTh pacnpocT aHgHI/ISI u J'FI/IHa Il)?;OJ'IHI:;I [Tome qumeﬂn 21.11.202 | bubmorexa LOK
p pactpoctp a ’ p 4 https://m.edsoo.ru/ffOccas54
MIPOJI0JIbHBIE BOJHBI
22 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 22.11.202 | bubmmoteka [IOK
3BYyKa 4 https://m.edsoo.ru/ffOcccOc
23 DNIeKTPOMarHUTHbIE BOJIHBI, UX CBOMCTBA U cKOpocCTh. [1Ikana 28.11.202 | bubnuoteka [JOK
3IIEKTPOMATHUTHBIX BOJIH 4 https://m.edsoo.ru/ffOccfe0
24 IIpuHIUIIBI PAIHOCBS3U U TEJIEBUACHUS. Pa3BUTHE CPEACTB CBS3U. 29.11.202
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Pagnosmokanus 4
05.12.202 | bubmmoreka [IOK
25 KonTponbnas padorta Ne 1 o reme «Konebanust 1 BOIHbBI» 4 https://m.eds00.ru/ff0cchfs
[IpsamosniuHeitHOE pacpOCTpaHEHHE CBETA B OJJHOPOIHOM Ccpelie. 06.12.202 | bubmuoreka [JOK
26 . .
ToudeyHbIil HICTOYHUK cBeTa. JIyd cBeTta 4 https://m.edsoo.ru/ff0cd350
27 OtpaxkeHue cBeTa. 3aKoHbI OTpaxkeHus cBera. [loctpoenue 12.12.202 | bubnumoreka [JOK
N300paKEHMI B TUIOCKOM 3epKajie 4 https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenue cera. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii 13.12.202 | bubGnumoreka [JOK
YTOJ1 IOJTHOTO BHYTPEHHETO OTPAXKEHUS 4 https://m.edsoo.ru/ff0cd7f6
29 JlaboparopHas pabota Ne 5 «M3mepeHne nokazaresst NpesIoMICHUs 19.12.202 | bubnuoreka [{OK
CTEKJIa» C UCMOJb30BaHuEM obopynoBanus "Touka pocra" 4 https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxenuii B muH3e. @opmyrna TOHKOM 20.12.202 | bubmmoteka [IOK
30 .
JIMH3bI. Y BEJIMYEHUE JINH3bI 4 https://m.edsoo.ru/ffOcdd1e
31 JlaGopaTopHas pabota Ne 6 «VcciaenoBaHue CBOMCTB U300paKEHHI B 26.12.202
JIMH3aX» C UCTOJIb30BaHNeM o0opyaoBanus "Touka pocra" 4
ucnepcus ceera. CioxHblil coctaB 6enoro csera. L{ser.
32 JI}IHTG fi))e eHius ceeta. udpakmus ceera. ud aK]L_[II/IOHHa;I 27.12.202 bubmiorexa HOK
“PPEp ' P ’ p 4 https://m.edsoo.ru/ffOced22
pemérka
33 [TonepeuHocTs cBeTOBBIX BOJH. [Tonspusanus cBera 09.01.202 | bubmorexa LIOK
p ) P 5 https://m.edsoo.ru/ff0cf02e
JlabGopaTtopHnast pabota Ne 7 «Habnronenue aucnepcun, 10.01.202
34 uHTep(hEpPEHIINU CBETa» C UCIOoJIb30BaHuEM obopynoBanus "Touka c R
pocra"
35 Ontuueckue mpuOOPHI M YCTPOHCTBA U YCIOBUS UX O€30I1aCHOTO 16.01.202
PHUMEHECHHUS 5
36 ['paHHLIBI TPUMEHUMOCTH KJIaCCUYECKON MeXaHUKHU. [locTynaTel 17.01.202 | Bbubnuoreka [{OK
CIIELIMAJIbHON TEOPUU OTHOCUTEIBHOCTH 5 https://m.edsoo.ru/ff0cf862
37 OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHHU 1 23.01.202 bu6mmoreka [JOK
COKpAILICHUE JJIMHBI 5 https://m.edsoo.ru/ffOcfa42
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38 DHEPrus U UMITYJIbC PEISATUBUCTCKON YacTullbl. CBA3b MACCHI C 24.01.202 | bubmuoreka [JOK
HHEPrUeil U UMIYJIBLCOM. DHEPIHsl TOKOS 5 https://m.edsoo.ru/ffOcfc68
39 Kontposnpsnas padora Ne 2 «Onrtuka. OCHOBBI CHEIIMATIbHON Teopun 30.01.202 | bubmuoteka [IOK
OTHOCUTEIbHOCTH 5 https://m.edsoo.ru/ffOcf6f0
40 Amnanu3 KoHTpoJbHOH paboTsl. Dotonsl. Dopmyna [Tnanka. DHeprus 31.01.202 | bubmuoteka [JOK
Y UMITYJIBC JOTOHA 5 https://m.edsoo.ru/ffOcfel6
06.02.202 | bubmmoreka [IOK
41 OTkperTre U uccnenosanue Gorordpdexra. Onsitel A. I'. CroneroBa 5 https://m.edsoo.ru/ffocffca
42 3akonbl porodddexra. YpaBHenue DiHmTeHA 11 hoTodhDekTa. 07.02.202 | bubnuoteka [JOK
«Kpacnas rpanuma» gorosdpdexra 5 https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. OnbiTel I1. H. JIeGeneBa. Xumuueckoe aercTBre 13.02.202 | bubmuoreka [JOK
CBETa 5 https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHHUE:
44 14.02.205
¢doro3aemMeHT, poTonaTuMK, cosHeuHas OaTapesi, CBEeTO MO
. 20.02.202 | bubmuoreka [JOK
45 KonTponbnas padota Ne 3 «3neMeHTbl KBaHTOBOU (DU3UKN» 5 https://m.edsoo.ru/f0d0302
16 Monens atoma Tomcona. OnbiThl Pezepdopaa no paccesnuto a- 21.02.202 | bubmuoteka [IOK
yactull. [nanerapnas moziens atroma 5 https://m.edsoo.ru/ff0d091a
27.02.202 | bubmmoteka [JOK
47 Hocrynatst bopa 5 https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u nornoiieHne GOTOHOB MPU MEPEXOIE aTOMa C OJTHOTO 28.02.202 | bubmuoteka [JOK
OBHSI DHEPIUH Ha apyroi. Buasl criekTpos 5 https://m.edsoo.ru/ff0dOafa
yp P pyr Y
49 BonHoBsie cBoMicTBa yacTul. Bosusl ne bpoinsa. Kopmyckynspao- 06.03.202 | bubmuoreka [JOK
BOJIHOBOI1 yanu3M. CIIOHTaHHOE M BBIHYKJIEHHOE U3ITyUYEHUE 5 https://m.edsoo.ru/ff0d0ca8
50 OTxkpeiTHE paguoakTUBHOCTH. OnbITE Pesepdopnaa no onpeneneHuo 07.03.202 | bubmuoteka [IOK
COCTaBa paJIMOAKTUBHOTO U3JIYYEHHUS] 5 https://m.edsoo.ru/ff0d0fd2
51 CsaoticTBa anbda-, 6era-, raMma-u3nydeHus. Bnusaue 13.03.202
paAMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI 5
52 OTKpbITHE TPOTOHA M HeWTpoHa. M3oTombl. Anbha-pacnan. 14.03.202 | bubGmmoreka [JOK
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DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inydyeHue 5 https://m.edsoo.ru/ff0d1162
DHeprusi CBSI31 HYKJIOHOB B sijipe. SepHbie peakuuu. aepHbiid
53 ealgo IT o6nei’4111 ne CHeIi[”lr“)I/IBBI Halﬁ)onorlfqec;/le aCHHeKI?[BI 20.03.202 | buGmmorexa LIOK
P p- P > TP ’ 5 https://m.edsoo.ru/ff0d1356
AJIEPHON SHEPTETUKU
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo/1bI
54 HaOJIIOZICHUS U PETUCTPAIIUH DJIEMEHTApHBIX YyacTull. Kpyribiil cTon 21.03.202 bubnmoreka [JOK
«DyHaMEeHTaJIbHBIE B3auMOIeHCTBHs. ENUHCTBO u3ndeckoit 5 https://m.edsoo.ru/ff0d0e38
KAPTUHBI MUPA»
55 Bupn 38é31H0r0 HEOa. Co3Be3us, spKue 3BE3/1bl, TUIAHETHI, UX 03.04.202
BUJIMMOE ABMKeHUE. COIHEUHas CUCTEMa 5
56 Comnue. ConHevyHast akTUBHOCTE. MICTOYHHIK SHEPTUun CouHia u 04.04.202
3BE3] 5
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOU 10.04.902
S7 nociea0BarenbHOCTU. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHbIE g o
MIPEICTABICHUS O MPOUCXOKACHUH U 3BoIoIMK COJIHIA U 3BE3]T
58 Muteunsiii [Iyte — Hama [Nanaktuka. [lomoxenue u 1BuxeHne 11.04.202
Connua B Nayaktuke. 'anaktuku. YEpHble ABIPHI B siApAX raJlakTHK 5
59 Bcenennas. Pa30Oeranue ranaktuk. Teopus bonbiioro B3pbiBa. 17.04.202
PennkToBOE M3s1yueHue. MerarajgakTruka 5
18.04.202
60 Hepemiennsie mpo6ieMbl aCTPOHOMHH 5
24.04.202
61 [TpomexyTouHas aTTecTalus 5
Ob6o6maromuit ypok. Poib ¢pu3uku 1 acTpoOHOMHH B 5KOHOMHYECKOH, 25 .04.202
62 TEXHOJOTMYECKOM, COLMAIIbHON 1 3THYECKOU cdepax AesTeTbHOCTU 4 o
4eJI0BEKA
63 O6o06maromuii ypok. Poias u MecTo Pu3NKu U aCTpPOHOMHUH B 25.04.202
COBPEMEHHOM HAYYHOU KapTUHE MUPA 5
64 Ob6o6maromuit ypok. Posib puznueckoii Teopun B popMUpOBaHUU 15.05.202
MIPEACTABJICHHH 0 (DU3NYECKON KapTHHE MUpa 5



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

O6o06maromuii ypok. Mecto hpu3n4ecKoil KapTUHBI MUpa B 0011IeM

o 16.05.202
65 Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUMN O 1 5
IpupoJe
. 16.05.202
66 PesepBHbIil ypok. MarautHoe nojie. DIeKTPOMAarHUTHAS HHIYKIHS 1 c
67 PezepBHblii ypok. Ontrka. OCHOBBI ClIEHHAIBHON TEOPUH 1 22.05.202
OTHOCUTEJIbHOCTH 5
63 Pesepnblit ypok. KBantoBas ¢puznka. D1eMeHThl aCTPOHOMHH U 1 23.05.202 bubmuoreka [JOK
acTpOPU3UKU 5 https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®wusuka, 10 knace/ Msakumes I'.41., Byxosues b.b., Corckuit H.-H. mon penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «lIpocBemmenuey
» ®usmka, 11 knacc/ Mskumes I'.JI., byxosnes b.b., Yapyrun B.M. non penakiueit

[MapdentreBoit H.A., AkunonepHoe obmecTtBo «M3natensctBo «IIpocBemenuey

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJISA

®wusuka 10 knace - A.E.Mapon, E.A. Mapon nuaakTH4eckre MaTepHuaibl K y4eOHUKY
Msxumes I'.41., byxoBues b.b., Cotrckuiit H.H
O®uzuka 11 kacc - MeToguveckoe mocodue K yueOHUKY

Msxuwes I'.JI., byxosues b.b., Yapyrun B.M

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

10-11 KJIACC

1. BugeoomnsiTsl Ha ypokax. — Pexxum nocrymna: http:/fizika-class.narod.ru

2. Enunas kosneknus udpoBeIX 00pa3oBaTeNbHBIX PecypcoB. — Pexxnum
nocryma: http://school- collection.edu.ru

3. NHTepecHble MaTepHraibl K ypokaM (GU3UKH IO TEMaM; TECTHI IO TEMaM;
HarSAHbIC TOCOOMs K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru
4. lludpossie 00pa3oBaTeIbHBIC PECYPCHI. — PexuM goctyna:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHU 10 (usnke. — Pexum nocryna:
http://www.fizika.ru

6.lucranunonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.
CereBoe oOpa3zoBarenbHOe coobmecTBo. http://www.openclass.ru/node/109715



7. EnunHast KoyuieKius nupoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IIEHTP WH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTsAOps» MaTrepuasbl MO GUMKE.
http://archive.1september.ru/fiz

11. Auumanmu pusnuecknx o0bekToB. http://physics.nad.ru/

12. XXuBas ¢usuka: odyqaromias nmporpamma. http:// www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru



