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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o u3rke 6a30BOT0 YPOBHS Ha YPOBHE CpellHEro odmiero oopa3zoBanus paspaboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTEebHOW MPOTPaMMBI,
npezacrasieHubix B ®PI'OC COO; ywebHoro miana MBOVY "Opxupukckas COII", pa3paboran B
COOTBETCTBHUH CO CIICAYIOIIUMU JOKYMEHTaAMHU:

1. ®enepanbhsrii 3akoH 0T 29.12.2012 roga Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoii @enepaumny;

2. ®I'OC 00O, B neictByromer pegakuuu, (Mpuka3 MHHHCTEpCTBa MpoCBelieHus: Poccuiickoi
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepxaeHuu (eaepasbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapPTa OCHOBHOTO 00IIIEr0 00pa30oBaHUsY);

3. ®epepanpHON 00pa3oBaTENBHON MPOTrPAMMON OCHOBHOTO O0OIIEro o0Opa3oBaHUs, YTBEPKIACHHON
nmpukazoM MuHHCTEpcTBa 00pa3oBaHuss W Hayku Poccuiickonn ®Denepanum (YTBEpKIeHA IPHKA30M
Munnpocsemieanst Poccun ot 18.05.2023 mox Ne 370), a takke ¢ ydérom denepanpHOi pabodeit
OporpaMMbl  BOCHUTaHHS M  KOHLENIMHM MpenojaBaHus ydeOHoro mpenmera «Pusuka» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoii @enepanuu, pealn3yomnuX OCHOBHbIE 00pa3oBaTeIbHbIC
POrPaMMBI.

Jns  peanuzanuy mporpaMMbl BbIOpaH y4eOHO-METOJMYECKUH KOMIUIEKC, KOTOPBIH BXOIUT B
denepanbHbIl TIepeyeHb YYEOHHMKOB, PEKOMEHJOBAHHBIX K HCIOIB30BAHUIO B 00pa3oBaTEIbHOM
npouecce B 00pa3oBaTENIbHBIX YUPEKACHUSX, pPEaM3YIOUIMX 00pa30BaTeibHbIE MPOrpaMMbl OOIIETO
o0pa3oBaHUsl U UMEIONIMX TOCYJApCTBEHHYIO aKKpEOUTAlUI0 W o0ecreuuBaroluil o0ydeHne Kypca
¢usuku, B coorBercTBuu ¢ ®I'OC, Brurodatonuii B ceds: - @usnka. 10 kmacc. ba3opbelii ypoBeHb — M.:
[Tpocsemienue, 2024.), I'.fI.Msakumes, b.b.byxosues, H.H.Corckuii / [Ton pen. H.A.IlapdenroeBoii, -
dusuka. 11 kiacc. ba3oBslit ypoBens - M.: [Ipocsemnienue, 2024.).

Cogepxanue mporpaMmbl M0 (U3MKE HaAIpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOW KAapTUHBI
mupa ooyqaromuxcs 10—11 kiaccoB mpu oOyueHnn ux Gusrnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO moaxoaa. [Iporpamma mo ¢usmuke coorBercTtByer TpeboBanusim DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAlpeIMETHBIM pe3yjbTaTaM OOyYeHHs, a TakKxke
YUUTBHIBAET HEOOXOIMMOCTh peau3alliid MEXKIPEAMETHBIX CBs3ed (DU3MKU C €CTECTBEHHO-HAayUYHBIMHU
yueOHBIMU IIpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LEIM U3YyYEHHUs] (PU3UKU HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHMs, TIUIAHUPYEMBIE pe3YylbTaThl OCBOGHHUS Kypca (U3UKH: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢pu3nKe BKIOYAET:

e [UIaHUPYEMbIE pe3yJIbTaThl OCBOEHHUS Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHus.

dusnka Kak Hayka O Hambosee OOIIMX 3aKOHAaX MPUPOJBI, BHICTYNas B KayecTBe Yy4eOHOTro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMM 00 OKpYXKarolleM MUpeE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOpa3yIOLIUil sl €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUHN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢du3nueckoii reorpadueii u acrponomueil. Mcnonp3oBaHue U akTUBHOE PUMEHEHUE (PU3MUECKUX 3HAHUH
onpezenseT XapakTep U pa3BUTHE DPa3HOOOpPA3HBIX TEXHOJIOTMH B cdepe HHEpreTHKH, TPaHCIOopPTa,
OCBOEHHUSI KOCMOCA, ITOJIyYE€HHUs HOBBIX MAaTEpUajOB C 3aJlaHHBIMM CBOMCTBaAMM M Jpyrux. M3yudenue
($U3KMKY BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromnxcs,
B (OpMHUpOBaHHWE YMEHHI MPUMEHATH HAYYHBI METOJl TMO3HAHWS TMPHU BHIOJHEHUH UMHU YUEeOHBIX
HICCIIEIOBAaHUMN.

B ocHOBY Kkypca pu3ukH U1 ypOBHS CpeIHEro o0Iero o0pa3oBaHus MOJI0XKEH Psil UAEH, KOTOpbIe
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEHl Kypc SBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepual U3 BceX pa3fenoB (U3MKHM, BKIIOYAET KakK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoesn cenmepanuzayuu. B cooTrBercTBUM ¢ HeW Marepuan Kypca (GU3NKM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBisercss (GOpMUpOBaHHME IPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzanus MpennojaracT HCIHOJIb30BAaHUE TI'yMaHHTAPHOTO
noTeHuansa GU3N4YEeCKOil HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3MKH C pa3BUTHEM OOLIECTBA, a TAaKXKe
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIEMaMH.

Hoes npuknaonou nanpaenrennocmu. Kype ¢pusnku npeanonaraetT 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTMUYECKUX IPUIIOKEHUIN U3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonozuzayuu peamn3yercsi IOCPEICTBOM BBEJECHUS 3JIEMEHTOB COJEPKaHMsI, TTOCBAIIEHHBIX
HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHM, a
TaKxke 00CyKAeHUs Ipo0IeM PallMOHATIBHOTO IPUPOJIONIONIB30BAHUS U SKOJIOTHUECKON 0€3011acHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PU3MKH Ha YpOBHE CpelHero o0Imero o0pa3oBaHUs SBISIOTCS
¢usnueckue teopuu (GopMupoBaHHE MPEACTABIECHUN O CTPYKType MOCTPOEHUs (PU3MUECKOW TEopHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M MIPUHIUIIOB B COBPEMEHHBIX MPEJICTABICHHUIX O MPUPOJIE, TPAaHUIAX
IPUMEHUMOCTH TEOPUH, 1151 ONIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CuCTeMHO-JIETETbHOCTHBIN TMMOAX0J B Kypce (UMK peanu3yeTcs Mpexae BCero 3a CYer
OpraHu3alUK 3KCIIEPUMEHTAILHON JeSITeIbHOCTH oOydatouxcs. st 6a30Boro ypoBHs Kypca (GU3HKH —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB H JIAOOPAaTOPHBIX padoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Boienenne B yka3aHHOM MEpeYHE JIa0OPATOPHBIX pabOT, MPOBOAMMBIX JJIsi KOHTPOJS M OICHKH,
OCYILECTBIISICTCS. YUaCTHUKAMU 00pa30BaTEIbHOIO MpOLecca UCXO0/ U3 OCOOCHHOCTEN IIIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipm 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYYAIOIMIMMUCS YMEHHUSIMH
IPOBOJUTH KOCBEHHBIE M3MEPEHMsI, UCCIEI0BAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIMYHMH U MOCTAHOBKY
OIIBITOB I10 IPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHuE ynenseTcss PELICHUIO0 PAacyE€THBIX M KadeCTBEHHBIX 3agad. [lpu stom uis
pacu€THBIX 3a7ad TPUOPUTETOM SBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJENbIO,
HO3BOJISIOIINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, TakK U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ieioB. /[ kadecTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
O00BsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHMA M IPOLECCOB B OKpY’KAIOIIEH >KHU3HHU, Tpelyrolue
BbIOOpA (hHU3MUECKON MOJIENH JUIsl CUTYyalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OGI'OC COO k MarepHalbHO-TEXHUYECKOMY O00ECIeYEeHUIO
y4eOHOTO mporecca 0a30BbIi yPOBEHb Kypca (U3UKH HA YPOBHE CPEIHEro o0mero o0pa3oBaHus JT0JKEH
U3y4yaTbCs B YCIOBMSIX MPEIMETHOTO KaOMHeTa (PU3MKHU WM B YCIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro ILukia. B kabuHere QU3MKM JOJDKHO OBITH HEOOXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBIOJHEHMS YKa3aHHBIX B IporpaMMe No (pu3Mke YYeHHYECKHX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000y I0BaHHE.

JleMoHCcTpanoHHOe 000pyoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM MHHHUMAJIbHOM
JIOCTaTOYHOCTH M oOecnevynBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B IporpaMme Mo (U3MKEe KIIIOUEBBIX
JEMOHCTpAlMM  JUIsl  MCCIENOBAaHUSA HW3YYaeMbIX SBJIEHUH W  TPOLECCOB, DMIMUPUYECKUX H
(GyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHHE HJsl YYEHHYECKHUX IPaKTHUECKUX paboT (opMmupyercs B BuUe
TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBAETCs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCS.
TemaTnueckue KOMILJIEKTHI J1a00OpaTOpPHOro 000pyIOBaHUS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
MCIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUH ABIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHs OOYYaIOIIMXCS K HAYYHOMY H3YYEHHUIO HPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE HCCIIET0BATENBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHs] OCHOB CTPOEHUS MaTepHH
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMEHUN OOBSICHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3NYECKUX 3HAHUUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE IMpPEICTaBICHUH O poin (PU3MKH JUISL Pa3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI.



JocTiwkeHnne 3THX Ieneil oOecreyuBaeTcs pELIeHHEM CIEAYIOMIMX 3aJad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:

e [pUOOpEeTeHUE CUCTEMBI 3HAHUH 00 OOIIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOYAsi MEXaHHWKYy, MOJICKYISPHYIO (H3UKY, JIEKTPOIWHAMUKY, KBAaHTOBYIO (U3UKY U
3JIEMEHTHI acTPODU3UKY;

e (dopMupoBaHHE YMEHHA NPUMEHSATh TEOPETUUECKHUE 3HAHUSA A OOBACHEHUS (PUIUUECKUX
SBJICHUU B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

® OCBOGHHE CIIOCOOOB pEUICHMs PA3IMYHBIX 33Jad C SBHO 3aJaHHON (U3NYECKOH MOEIbIO,
3aja4, MOJPa3yMEBAIOMIUX CaMOCTOSTENIbHOE CO3JaHue (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBUSIM 3aJ1auu;

e nmnoHUMaHWE (UBNYECKUX OCHOB U TPHUHIUIOB JCUCTBHS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJAJICHHE METOJlaMH CaMOCTOSTEIbHOIO IUJIAHUPOBAHUS W MPOBENCHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHalh3a W HWHTEpIpeTaluu HHPOpPMAIUH, OIpPEAeTIeHHs JIO0CTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3JaHUE YCIOBHM s pa3BUTHUA YMEHHH MPOEKTHO-HCCIEA0BATENbCKOM, TBOPUYECKOM
JESTEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BbIA ypOBEHB) HA YPOBHE CpEAHETO OOIIEro oOpa3oBaHUS
orBoautcs 136 gacoB: B 10 kimacce — 68 vacoB (2 vaca B Hepento), B 11 kimacce — 68 yacoB (2
yaca B HEJIEJIO).

[Ipennaraemelii B mporpamMMe Mo (QHU3UMKE MepedyeHb JIa0OpaTOPHBIX W MPAKTUYECKUX padoT

SBIISIETCS. PEKOMEH/IOBAaHHBIM, YUUTENb JeJaeT BbIOOp NMpOBENEHUs JIaOOpaTOPHBIX pabOT M OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXCsl.

COJEPKAHUE OBYYEHUSA

10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'0 TO3HAHMS
®usznka — Hayka o npupoae. Hayunble MeTonpl NO3HaHMS OKpysKamoolero mupa. Poib

IKCTIIEPUMEHTA M TEOPHH B TIPOIIECCE MTO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PH3UKE.

MonenupoBanue GpU3NUECKUX sABICHUN U npoueccoB. Hayunsle runorespl. dusznyeckue 3aK0HbI U
Teopuu. I'paHn1Ibl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IprHIINIT COOTBETCTBUS.

Ponp 1 MecTo pu3uku B (OpMUPOBAHMM COBPEMEHHOW Hay4YHOH KapTHHBI MUpA, B MPAKTHUECKON
NEITEILHOCTH JIIOICH.

Llemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHTENBHOCTH MEXaHMYECKOro JBMkEeHHMs. CucremMa OTcyéTa.
Tpaexropus.

[Tepemerienue, CKOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHallbHON
TOYKH, UX MPOEKIMHU Ha OCU CUCTEMBI KoopAuHaT. ClokeHue NepeMeIIeHni U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W PpPaBHOYCKOPEHHOE MpsIMOJMHEHHOe JBWXeHue. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHre cBOOOIHOTO MaIeHHs.

KpuBonuHeliHoe nBHKEHHE. J[BI)KEHME MaTepUalbHOM TOYKH IO OKPY>KHOCTH C ITOCTOSIHHOW IO
MOJYJI0 CKOPOCTbIO. YTJIOBas CKOPOCTb, JHMHEWHas cKopocTh. Ilepuoxg u wyacrora oOparieHus.
L{eHTpOoCTpEMUTENBEHOE YCKOPEHNE.

TexHudeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIUIOMETp, IBUKEHUE CHApPSJIOB,
LIETIHBbIE U PEMEHHBIE NIEpENaYn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XAPAKTEPUCTHK JBUKECHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.



Habmionenue nBrxeHus Tena, OpoIeHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

1. WMsyuenue nBuXKEHHE Te€ja 10 OKPYKHOCTH.

Tema 2. /lunamuxa

IIpunnun otHocurensHOCTH ['amunes. IlepBwiii 3axkoH HeroroHa. MHepuuaibHble CHUCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HproToHa st mMaTepuanibHON
Touku. Tperunii 3akoH HploTOHA 1151 MaTepraabHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Bunsl Tpenus (1okosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagounment tpenus. Cuiia CONpOTUBICHUS MPU IBUXKEHUU Teja B
KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCONIIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHusd. [leuo cuibl. Y CinoBus paBHOBECHS TBEPAOrO TeNA.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEPLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3zmepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEeHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHue aBuKeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U PE3UHOBOM 00paslie, OT
ux nedpopManuu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnvl cOXpaneHusn ¢ MexanHuke

Nmnynsc MaTepuanbHOW TOYKM (TeNa), CUCTEMBl MaTepUANbHBIX TOUeK. VIMIyIbC CHIIBI H
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHUITBL.

Kunernyeckas sHeprusi MarepuanbHON TOUukH. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenuuanbHass odHeprus. [loTeHuuanpHas »SHEPrus yOpyro JaeOpPMHUPOBAHHOW TPY>KUHBL.
[ToTenumanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHbIe M HETIOTEHLIUAIbHBIE CUIIbL. CBsA3b pabOTHl HEMOTEHLIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOMN dHEpruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHUuyecKkue ycTpoilcTBa U MpaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPY>KUHHBIM MUCTOJIET,
JBUKECHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[Tepexoxa moTeHIIMATBEHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne abcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C MU3MEHEHHMEM MEXaHMUYECKON SHEpruu Tejla Ha IMpuMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.



Pa3nen 3. MoaekyasipHas ¢pusuka. TenjioBble siBJICHUS.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISPHO-KUHETUYECKOH TEOPHMM M WX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe nBmwxkenue. uddysus. Xapakrep ABMKEHUS W B3aUMOJCHCTBHsI YACTHUIl BEIIECTBA.
Mopnenu cTpOeHHUs Ta30B, KUAKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozenel. Macca u pazmepsl mosiekyn. KonudectBo BemectBa. [locrosnnas ABoraipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJI€aTIbHOTO
raza. AOcoitoTHas TemiepaTypa Kak Mepa CpeIHEld KUHETHMYECKON SHEpPruu TEIIOBOIO JBH)KEHUS
yactull raza. lllkama tremnepatyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHHe MeHnneneeBa—Knanelipona.
3akoH /lanbrona. M3omporiecchl B HeaaIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYEeCTBOM BemiecTBa. [ papuueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHUUecKue yCTpoHUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOJIEKYJl OpPraHHYECKUX
COCTUHEHUN.

OnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Mogens onbita ITepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JABJICHMS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHUN 00BhEMa KOMHATHI,
JIaBJICHUSI U TEMIIEpATypbl BO3/1yXa B HEll.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoaunamuyeckasi cucteMa. BHyTpeHHsIsl SHepTUs TePMOJUHAMHYECKON CUCTEMBI M CIOCOOBI €€
u3MeHeHus. KomuuectBo TeminoTel M padbora. BHYTpeHHsAs SHeprusi 0JHOATOMHOIO HJI€ajIbHOrO Tasa.
Buasl Temionepenaun: TemIONPOBOIHOCTh, KOHBEKLIUS, U3TyUeHUE. Y IeJbHas TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TemnoTel npu Temionepeaaye.

[Tonstue 06 aamabatHoM mporecce. IlepBblit 3akoH TepMonuHamukH. IlpuMeHeHue mnepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOGpaTuMocTh MpoOLeccoB B MPUPOJIE.

TermoBple MamwuHbl. [IpuHIUOBL AecTBUS TemoBbIX MamMH. [IpeoOpazoBaHus »HEpruu B
TerIoBbIX MamuHax. Koaddumment moneznoro aeiictBusi TerioBod MammHbl. [ukn Kapao u ero
KOA((UIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHUYECKUE POOIEMBbl TEIIOIHEPTETUKH.

TexHuueckne YCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHWE: JIBUraTeilb BHYTPEHHEro CropaHwus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEN 3HEPIUM Tella MPU COBEPILIEHUU pabOThl: BbUIET MPOOKU U3 OYTHUIKH O]
NEHCTBHEM  CXAaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOM TpyOke TyTEM  TpeHHS
(BuICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHeprun (TeMIiepatypsl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TEIIIOEMKOCTH.

Tema 3. Bzaumnbsie npespawienusn HcudKocmeii u 2a3oe

[Tapoobpa3zoBanue u KoHJeHcauus. VcmapeHne M KumneHue. AOCOMIOTHAS W OTHOCHUTEIbHAS
BIQXKHOCTh BO31yxa. HacelmeHHbIH map. YaenpHas TEIioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUS.



Tsépnoe Teno. Kpucrammmyeckue u amopHbie Tena. AHU30TPONHS CBOMCTB KpUCTAILIOB. JKuakue
kpucrtamuibl. CoBpeMeHHbIe MaTtepuaibl. [InaBnenne u kpuctainusanus. Y IejbHas TEIUIOTa IJIaBICHUS.
Cybnumarusi.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4eckue ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOI'MH MOJYYEHHUsI COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaOmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3nes 4. OcHOBBI 2JIEKTPOANHAMUKH

Tema 1. Dnexkmpocmamuka

OnekTpu3zanusl Tejl. DJeKTpuueckui 3apsia. JBa Buma snekTpuueckux 3apsgoB. [IpoBoaHuKWH,
JUAJIEKTPUKU U MTOJIYIIPOBOIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsanoB. 3akoH Kymona. TodeuHBIN 3JIEKTpUUECKHI 3apsii. DJIEKTPUUYECKOE
nosie. Hanpspk€HHOCTD 3nekTpuyeckoro nodist. [IpuHumn cyneprno3uumu 3JeKTpuueckux nojei. Jlunuum
HaMPSKEHHOCTH SJIEKTPUYECKOTO OIS,

Pabora cun snekrpocratudeckoro moussd. Ilorennman. Paznocts morteHnmanoB. [IpoBonHuku u
JTUAJICKTPUKU B DJIEKTPOCTATHYECKOM MoJe. Judnekrpuyeckas mpoOHUIIaeMOCTb.

OnektpoéMkocTb.  KonpeHcarop.  DneKTpoEMKOCTh  IUIOCKOIO  KOHJAEHcAaropa.  JHEprus
3apsyKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHE: 3JIEKTPOCKOM,  3JIEKTPOMETP,
AJIEKTPOCTATUYCCKAS 3alUTa, 3a3€MJICHHUE JJICKTPOIPUOOPOB, KOHJICHCATOP, KOMUPOBAILHBIM arliapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

VY CcTpoiCTBO U IPUHLUIT ACHCTBUS 3IEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOocTaTUYeCKas 3allHTa.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM TI0JIE.

3aBUCHUMOCTBD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPA OT IUIOMIA/IA TUIACTUH, PACCTOSTHUS MEXY
HUMHU U JTUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS 3JIEKTpHueckoro toka. Mcrounuku Toka. Cuna
ToKa. [locTOsTHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEru.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AENbHOE COMNPOTHBJIEHUE BemiecTBa. IlocnemoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHNE POBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoyns—JIenia. MOMHOCTB 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIIAsA CUJla U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3aKoH OMa ISl MOJTHOM
(3aMKHYTO¥) nekTpuueckoi rernu. KopoTkoe 3aMbIkaHue.

DJNEKTPOHHAs MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COMNPOTUBIICHHS METAJJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DNEeKTpUUYECKHl TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBoauku. CoOCTBEHHAs! M PUMECHAs POBOJMMOCTD MOYITPOBOTHUKOB. CBoOMCTBa P—N-
nepexoja. [lomynpoBoAHIUKOBBIE TPHOOPHI.



DNEKTPUYECKUH TOK B PaCTBOPAX M pacIljlaBaX MIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AUCCOLUALIMSL.
DIIEKTPOIIH3.

OnexkTpuueckuil TOK B ra3zax. CaMoCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [1na3ma.

TexHHYeCKHME yCTPOWCTBA M TIPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, JJIEKTPOHArPEBaTENIbHBIE MPUOOPHI, IIEKTPOOCBETUTENIbHBIE HPUOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS, BaKyyMHBIH JIHOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJIYINPOBOJAHUKOBBIA U0/,
raJlbBaHMKa.

Jlemoncmpayuu

M3mepenne cuilbl TOKa U HAPSKEHMUSL.

3aBMCUMOCTb COIPOTHUBIICHUS LWINHIPUYECKUX IIPOBOJHUKOB OT JUIMHBI, IUIOIAAU IIONEPEUYHOrO
CEYCHMS U MaTepHaa.

CMemaHHOe COeUHEHUE IPOBOIHUKOB.

IIpsiMoe n3MepeHune MEKTPOABMKYIIEH crilbl. KOPOTKOE 3aMbIKaHUE IaJIbBAHUYECKOTO MJIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTUBJICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne 2IeKTpOoABMKYIIEN CUIIBI MICTOYHHUKA TOKA U €T0 BHYTPEHHETO COIPOTUBIICHUS.

HaGnronenue snexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 kiacce ocyuiecTBisercs ¢ ydu€ToM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XUMHH, Teorpapuu H
TEXHOJIOTHH.

Mesicnpeomemmuvie nouwsimus, CBSI3aHHBIE C U3yYEHHMEM METOJOB HAy4YHOI'O IO3HAHUSA: SIBIICHUE,
Hay4HbIM QakT, rumnoresa, Qu3nueckas BeJIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHHUE, HKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, JUHEWHas (QyHKuus, napabona, rumepOoia, UX
rpaduKku ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIIMK HA OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexaHndyeckoe JBHKEHUE B KUBOW mpupoje, 1uddysus, ocMoc, TEIII00OMEH KUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEAAYH, TEINIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B )KUBOI MPHUPOIE.

Xumus: TACKPETHOE CTPOCHHE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TEJ, KUAKOCTEH M Tra3oB, AIEKTPUYECKUE CBOWCTBA METAJIOB,
3JIEKTPOJINTUYECKAS] TUCCOLMALINS, TaIbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBUKEHUH C HCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHUKE,
HOJIINITHUKY, UCIIOJIIb30BaHNE 3aKOHA COXPaHEHHs UMITYyJIbCca B TEXHUKE (pakera, BOJOMET M JpYrue),
JIBUTATE€b BHYTPEHHErO0 CropaHus, MapoBas TypOHHA, OBITOBOM XOJIOAWJIBHUK, KOHIHUIIMOHED,
TEXHOJIOTHH IOJIyYE€HUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYEeCKass  3allluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBI NpPUHTED,
3JIEKTpOHArpeBaTeIbHbIe IPUOOPHI, HIEKTPOOCBETHTENbHbIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znea 4. OCHOBBI JIEKTPOAUHAMUKH (TIPOAOJIZKEHHE)
Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKYUA
[TocrossHHBIE MarHuThHl. B3auMoJelcTBHE NOCTOSHHBIX MarHUTOB. MarnutHoe mnoJie. BekTtop
MarHuTHOM WHAYKIUU. [IpuHIUMI Cynepno3uUuu MAarHUTHBIX Mojied. JIMHUM MarHuTHOM WHIYKIUU.
KapTtuna nuHuii MarHUTHOM MHIYKIMH TOJISI TOCTOSTHHBIX MAarHUTOB.
MarnuTtHoOe 1moJsie NpOBOAHUKA ¢ TOKOM. KapTuHa JMHUN MHAYKIMH MAarHUTHOTO TOJIS JJIMHHOTO
MPSIMOTO TPOBOJHMKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHHKA, KATYIMIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOHUKOB C TOKOM.



Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHia, e€ MoAyinb W HampabiieHHE. J[BU)KEHHE 3apsyKEHHOM YacTHIbI B OJIHOPOIHOM
MarHuTHOM moJje. PaGora cuibl Jlopenna.

SBneHne  SJIEKTPOMArHUTHOM  WMHAyKOMU.  [loTok  BekTOpa  MAarHUTHOM  WHIYKIIHH.
DNEeKTPOABMKYIIAs CUJIa UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe anexkrpuyeckoe mnosue. DIEeKTPOABUKYILAs CUIa UHAYKIUH B IPOBOJAHUKE, IBHXKYIIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM I10JI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTB. SIBiI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOr'O MOJIsl KATYIIKHA C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoHCTBA U IPAKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIE MAarHUTBI, 3JIEKTPOMArHUThI,
AJIEKTPOJIBUraTellb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCcTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHuY MHIYKIIMKA MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJAHUKOB C TOKOM.

Cuta Amriepa.

[HetictBue cuibl JIopeH1a Ha MOHBI 3JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

[TpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILEH CUIIbI UHIYKIIMH OT CKOPOCTU M3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO NOJIsl KaTYLIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue Koneoanus

KonebatenbHas cucrema. CBOOOAHBIE MexaHMUYecKue KojebaHus. ['apMoHMYeckue KosieGaHus.
[lepuon, yacrora, ammiauryna u asza konedbanuid. [IpykuHHBIM MasTHUK. MaTremaTHYecKHi MasTHHK.
VYpaBHeHHe rapMOHUYECKUX KoseOanuil. [IpeBpaiiienue s3Heprun mpu rapMOHUYECKUX KOIeOaHUsX.

Kone6arenbHplif  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHbIE  KOJeOaHUS B HJICAIBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKUMH U AJIEKTPOMATHUTHBIMU KOJECOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UJI€aIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxarolmMX KosieOaHUSX. BbIHYXIEHHbIE MeXaHWYecKue KoJieOaHMUsl.
Pe3onanc. BeiHyi€eHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMUs.

[lepemennbiii Tok. CHHYCOMAANBHBIM TNEpeMEHHBIH TOK. MOIIHOCTh TIEPEMEHHOr0 TOKa.
AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [IpousBojcTtBo, mepenadya u  TOTpeOJCHUE  DIEKTPUUYECKOW  DHEPTHUH.
OKOJIOTUYECKUE PUCKU TIPU IIPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa HCIIob30BaHMsl 3IEKTPOIHEPTUH
B MMOBCEHEBHOM KU3HH.

TexHUueckne ycTpoWcTBa M MNPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKHI 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cucTeMbl (IPYKMHHBIA WM MaTeMaTHYeCKHM
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuuorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUSI OT BPEMEHH) JUISl DJIEKTPOMarHUTHBIX
KoJIe0aHu .



Pe3onanc mnpu mocnenoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyHNIKM HMHIYKTUBHOCTH W
KOH/JIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpeadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCHMOCTH TIEpHOJIa MAJIBIX KOJeOaHM Tpy3a Ha HUTU OT JJIMHBI HUTH U MAacCCHhI
rpysa.

HccnenoBanue MepeMEHHOrO0 TOKAa B LIENIHM U3 IOCJIENOBATEIbHO COEAMHEHHBIX KOHJEHCATOpA,
KAaTYLIKW U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yciaoBus pactnpoctpanenus. [lepuoa. CKopocTs pacnpoCTpaHeHUs U JIIMHA
BOJHBIL. [lonepeunbie u mpo1oibHbIE BOJTHBL. MHTephepenHus u qudpakius MEXaHn4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTpOMarHUTHbIE BOJIHBI. YCJOBHMS M3JIY4EHMs] DJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTtopoB E, B, V B anektpomaruutHO# BojHe. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaKeHHe, TpeoMIIeHHe, ToJspu3anus, qudpakuus, uateppeperius. CKOpOCTh IMEKTPOMArHUTHBIX
BOJIH.

[IIkana 3;1eKTpOMarHUTHBIX BOJH. [IpuMeHeHNEe 31eKTPOMarHUTHBHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paInOCBA3U U TelleBUACHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi JUarHOCTHKA B TEXHHKE UM MEAMIIMHE, pajap, paJuoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebiromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenne narepdepeHnny 1 Tuppakind MEXaHUYECKHX BOJIH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYIOM U 4aCTOTOM KOJIeOaHMiA.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIIEHUE, MOJIIpU3alus,
Tubpakus, MHTepQEepeHIus.

Pa3nes 6. OnTuka

Tema 3. Céemogvie 6011bl

I'eomerpuueckas ontuka. IIpsiMonnHeEHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM cpene. Jlyu
cBeta. ToYeuHbIl HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHuit B MIOCKOM 3epKaJe.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIN IOKa3aTelbh MPEIOMIICHUS.
ITontHOE BHYTpeHHEe oTpakeHue. IIpenenbHbIi yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.

Jucnepcus cseta. CioxxHbIl cocTaB 6enoro ceera. LBer.

Cobuparomnue 1 paccenBarolye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CUIla
TOHKOM 1MH3BL. [locTpoeHne n3o0pakeHuil B cOOMparoMX U paccenBaroIuX JuH3ax. Popmyrna TOHKOU
JUH3BI. Y BEJIMYEHUE, 1aBaAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. MHTepdepenums cBera. KorepeHTHbIe HCTOUHUKHU. YCIOBUS HAOJIOJCHUS
MakCHMyMOB W MHHHMYMOB B HWHTE€PPEPEHLUHMOHHONW KapTUHE OT JBYX CHH(A3HbIX KOTE€PEHTHBIX
MCTOYHHUKOB.

Hudpaxus ceeta. JudpakumonHas pemeérka. YciaoBue HaOIOIEHUS TJIaBHBIX MAKCUMYMOB IIpH
naJIeHU MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceerta.

TexHuueckue yCTpOHMCTBa M NpaKkTUYeCKoe MpHUMEHEHHe: O4YKH, Jiyna, (QoToanmapar,
IPOEKIIMOHHBINA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIHOHHAS peIIETKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsamonuHeiHOe pacipocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTa. OnTuyeckre npuoophl.



ITonHoe BHyTpeHHEE OTpaxeHnue. Moens CBETOBOAA.
HccnenoBanue CBOMCTB M300paKeHUM B JIMH3AX.
Mopenu MUKpOCKOTNa, TEIECKOIIA.
Hab6nronenue naTepdepeHIinm cBeTa.
HaGmonenue nudpaknuu cBera.
Habmonenue nucnepcuu cBera.
[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIBIO AU(PPAKIUOHHON PEHIETKY.
Habumronenune nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3mepenue nokasaresns IpeaoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.
Tema 4. dnemenmovt meopuu OMHOCUMENLHOCHIU
I'paHunBbl  IPUMEHUMOCTH — KJIACCUYECKOM MexaHuku. [locTymarsl cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTU: MHBAPHUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BaKyyMe€, MPUHIMI OTHOCHTEIBHOCTH
OWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.
Pa3zpnen 7. KBanToBas pusnka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®otonbl. Popmyna [Inanka cBsi3u 3HEprun PoTOHA € €r0 YaCTOTON. DHEPTUs U UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue (orosaddexra. OmbiTel A. I'. CromeroBa. 3akonbl (oTodddekTa.
VYpaBuenue DitnmreiiHa s porodddexra. «KpacHas rpannna» Gororddexra.
JaBnenue cera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHUYeCKHE YCTPOMCTBA M MPAaKTUUYECKOE MpUMEHEHUE: (POTO3IeMEeHT, POTOAATUHK, CONHEUHAS
OaTapest, CBETOIUO/I.
Jlemoncmpayuu
®dotor(heKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GpoToad¢exra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [ImanerapHas monenb
atoma. [loctynatel bopa. M3nyuenue u mornomnieHrue (pOTOHOB MpHU MEPEX0je aTomMa C OJHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl ciekTpoB. CieKTp ypOBHEHN 3HEPTrUU aTomMa BOJIOPOJa.
BousiHoBgIe cBOMcTBa yacTull. Bosusl ne bpoins. KopnycKyispHO-BOJIHOBOM Tyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUeHHE.
TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHME: CIEKTPAIbHBIN aHalu3 (CHEKTPOCKOIN),
na3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens omnbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul
Hab6nronenue nuHEHYaToOro criekTpa.
Tema 3. Amomnoe sA0po
OKCHEepUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHus sapa. OTKpbITHE pPajHOaKTHUBHOCTH.
OmnswiTel Pesepdopna mo ompeneneHuio coctaBa paAHMoaKTUBHOTO m3nydeHus. CBoiicTBa anb(a-, Oera-,
ramMmma-u3Jy4deHus. BiausHue painoakTHBHOCTH Ha KUBBIC OPTaHU3MBI.



OTtkpeITHE TTpOTOHA M HeWTpoHa. Hykimonnas monens sapa I'eiizenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacniaa. OJEKTpOHHBIH M TO3UTPOHHBIN Oera-pacman. ['amma-uzmydenue. 3aKkoH
PaauOaKTUBHOIO pacraja.

DHeprust CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u cCUHTE3 SAED.

SAnepubiii peaktop. Tepmosimepusiii cunTe3. IIpo0neMbl W NEPCHEKTHBHI SIIEPHOM SHEPTETUKU.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOJIIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

@OyHpaMeHTaIbHbIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHuueckue yCcTpoHMCTBa M NPAKTUYECKOE MPUMEHEHHE: A03UMETp, KaMepa BuiibcoHa, sepHslii
peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortansl pa3BUTHA acTpoHOMHUHU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, IJIAHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprum CosiHma M 3BE3A. 3BE3MbI, UX OCHOBHBIC
XapakTepucTUku. Jluarpamma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTBY».  3BE3JBI  TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTb» ISl 3BE3]l IVIABHOM MOCIIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B€371. CoBpeMEHHbIE MPECTABICHUS O MPOUCXOXKICHUH U 3BoJouun CosHIa U
3BE31. DTambl )KU3HHU 3BE3I.

Mneunsiii [lyre — nama [amaktuka. Ilomokenwe u aBumxenue Connma B [Namaktuke. Twurmbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa0O6ma. PazOeranue ramaktuk. Teopus bonbuioro
B3pbIBA. PeMKTOBOE M3IIyueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPY)KEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH JUIs
oTpezieNieHus MOJI0KEHUs HEOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi CeBepHOro
HOJIyLIApHsl U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro ITyTu.

O0o0marmniee NnoOBTOPEHUE

Ponp ¢u3mku U acTpoOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTMUECKOW, COIMATIbHOM M ITUYECKOU
cdepax IesITeIbHOCTH YelloBeKa, pojib U MECTO (PM3UKU U aCTPOHOMUU B COBPEMEHHON Hay4YHOU KapTHHE
MUpa, poJib GU3NYECKON TEOpUH B (POPMUPOBAHUU NPEACTABIECHUIN 0 (PU3NUECKO KapTHHE MUpPa, MECTO
¢u3nueckoil KapTHUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IMPEJICTABICHHH O
pHUpoJie.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usuku ©Oa3oBoro ypoBHS B 11 Kiacce OCyImIECTBIAECTCS C  YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBS3€M ¢ KypcaMu MaTeMaTHKH, OWOJIOTHUH, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mescnpeomemnuvie nowsamus, CBSI3aHHbIE C M3y4YE€HHEM METOJOB HAYYHOTO IMO3HAHUSA: SIBICHHE,
Hay4HbIH (akT, TUMOTe3a, (QU3NUECKas BEJIWYWHA, 3aKOH, TEOpHs, HAONIOACHHE, HKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKue QyHKIUU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKLUUU HA OCH
KOOpJMHAT, CJIO’)KEHUE BEKTOPOB, IPOU3BOJHBIE DSJIEMEHTApHBIX (QYHKUIMHA, TPU3HAKH MOA00US
TPEYroJbHUKOB, ONpeieeHne IIIONIaIU IIOCKUX GUryp u oobEma Tel.



buonocus: dnNeKTpUYECKUE SBICHHUS B JKUBOU MpUpoje, KojeOaTenbHBIC BIKEHUS B >KUBOU
MPUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOJE, ACUCTBUE PaIMAllUU HA KUBbIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTAUTUYECKas CTPYKTypa TBEPIBIX TeN, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJTU3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3EMJIM, 3aJe)KH MArHUTHBIX pyld, (GOTOChEMKA 3EMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUI.

Texnonocua: TNVHUM DICKTPONEpenady, TEHEpaTop IEPEeMEHHOr0 TOKa, JJIEKTPOJBUTATEb,
UHAYKIIMOHHAS Te4b, pajap, paguonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neusb,
MPOSKIIMOHHBIN anmnapat, BOJOKOHHAs ONITHKA, COJTHEYHAsT OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npeamera «®dusnkay Ha ypoBHE cpedaHero obmiero odpasoBaHus (0a30BBIN
YPOBEHB) JOHKHO 00ECIICYUTh JOCTUKCHHUE CIICAYIONMINX JTHYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTro npeamera «Du3ukay T0KHBL OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JTUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpPHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX YOEXICHUH, COOTBETCTBYIOIIMX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPCHHE >KHU3HEHHOTO OIBITA W OIBITA
JESTENIbHOCTH B MPOIECCEe pean3alliil OCHOBHBIX HAMpaBICHHUI BOCIUTATENbHON NEATEeIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHCcKoOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKONH MO3MIMU OOYYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUIICKOro 00I11ecTBa;

MPUHSITHE TPATUIIMOHHBIX 00IIEUYETIOBEUSCKUX TYMAaHUCTHUSCKUX B IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'PaXKAAHCKOTO OOIECTBA, y4aCTBOBATh
B CAMOYIIpaBJICHHH B 00pa30BaTeIbHOW OpraHU3aINH;

YMEHHE B3aMMOJICHCTBOBATH C COIMAIbHBIMH WHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKUHUSIMHU U
Ha3HAYCHHECM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIICHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHKCHHSIM POCCHICKHX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TPUHAMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OCTETHKY HAYyYHOTO TBOPYECTBA, IPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K pa3NUYHbIM chepam mpodecCHOHANBHOW AesITeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3UKON W TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOP Oymymiel mpodeccuu W peasn30BbIBAThH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K O0Opa3oBaHWI0O M camM00Opa3oBaHHWIO B o00jacTd (u3WKKM Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c()OPMHUPOBAHHOCTh ~ JKOJOTHYECKOW  KYNBTYpHI, OCO3HaHHE  IJIOOAIBHOTO  XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

TUTAHUPOBAHUE M OCYIIECTBICHUE NEHCTBUI B OKPYXKAIONICH cpele Ha OCHOBE 3HAHUS IeNel
YCTOHYHBOTO Pa3BUTHS YCIIOBEUECTBA;



pacIIMpeHne OIMbITa JEATEIHHOCTH AKOJIOTUYECKOW HAMPABICHHOCTH HA OCHOBE HWMEIOLIUXCS
3HaHWH Mo HU3MKeE;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢u3nUecKoil HayKu;

OCO3HAHHE IICHHOCTHM HAay4HOH JesATENIbHOCTH, TOTOBHOCTh B IIpollecce H3y4eHUs (PU3UKU
OCYIIECTBIISTh IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO IS TEIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIPEeIIATh LENH JeSTeIbHOCTH, 3a]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaTeiBaTh IUJIaH pEIICHHs NpoOJieMbl ¢ y4€TOM aHaIM3a HMEIOLIUXCS MaTepUaJbHBIX U
HEMaTepUaIbHbBIX PECYpPCOB;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB LIESM, OLIEHUBATH
PUCKHU TIOCITIEACTBHIA JEATEILHOCTH;

KOOPJAMHHUPOBaTh M  BBHINOJHATH paboOTy B  YCIOBUSIX  PEalbHOIrO, BHUPTYaJIBHOTO W
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ncciegoBaTe/bcKue 1eiicTBUS:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOI HAYKU;

BJIAJICTh HaBBIKAMHU Yy4EOHO-HMCCIIEI0BATENBCKON U MPOEKTHOW NIEATEIFHOCTH B 00JacT (PHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOUCKY METOJOB pelIeHUsl 3a1ad (U3HUECKOro
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJIETh BHJIAMU JEATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro HHTepHpeTaIui,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYaIUSAX, B TOM YHCJIC TPH CO3JIaHUHU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC CBS3M W aKTyaJIM3MPOBATh 3a]ady, BBIIBUTATh THUIIOTE3y €6
pellleHus], HaXOJIUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOUX YTBEPXKACHMI, 3aJaBaTh MHapaMeTpbl U
KPUTEPUU PEIICHHUS;

AHAIM3UPOBAThH TOJYYCHHBIE B XOJE DPELICHHS 3aJayd Pe3yabTaThl, KPUTHYECKH OIICHHBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON NEATEIHHOCTH, B TOM YHUCIIE
IpU U3Y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS 110 (PU3MKE B IPAKTHUECKYIO 00IACTh KU3HEICITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIEC IOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Padora ¢ undpopmanmeii:

BJIQ/IeTh HABBIKAMH TONy4eHUs MHPOpMAIK (U3MUECKOTO COACPKAHUS U3 MCTOYHUKOB PAa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOMCK, AaHajlW3, CHCTEMATH3alHdI0 W  HMHTEPIPETAIHIO
uH(GOPMAIIUU PA3INYHBIX BHIOB U OPM MPEACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBAa HMH()DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHHW3aI[MOHHBIX 3aJad ¢ COOJIFOJICHHEeM TpeOOoBaHUI
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYypCOCOEpEKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30TacHOCTH;

CO3/MaBaTh TEKCTHl (PU3UYECKOTO COJACpXKAHUS B Pa3NUYHBIX ¢GopMaTax ¢ y4y€TOM Ha3HAYCHHUS
uHGOPMAITUH U IIEJICBOW ayIUTOPHUH, BEIOWpasi ONTUMAIBHYIO ()OPMY MPEACTABIICHUS U BU3YATU3AIIHH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBHUS:

OCYIIECTBIISATH OOIIEHHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JEATEITHLHOCTH,

pacmo3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;



pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYAIbHOMN pabOTHI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOIIMX MHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJUIEKTUBA;

IPUHUMATH LI€JIM COBMECTHOM AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPIAMHUPOBATH AEHCTBUS IO €€
JOCTH>KEHHUIO: COCTaBJIATh IUIAH JCHCTBUN, pacupenessiTb poiau € Y4YETOM MHEHUH YYacCTHHUKOB,
00CYXJaTh pPe3yIbTaThl COBMECTHOU PaboTHI;

OLICHUBATh KAaueCTBO CBOETO BKJaJa U KaXJIOTO YYaCTHMKAa KOMAaHJIbl B OOLIMIl pe3ysibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpejjiaraTb HOBBIE IPOEKTHI, OLIEHMBAaTh MJAEH C TO3ULUUMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IO3UTHUBHOE CTPATETMYECKOE ITOBEJIECHUE B PA3JIMYHBIX CHUTYalHUsX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanms:

CaMOCTOSITENIbHO OCYIIECTBIIAThH O3HABATEIbHYIO IEATEIBHOCTh B 001acTH (PU3UKH U aCTPOHOMHUH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]aUH;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs PACYETHBIX U KAUECTBEHHbIX 3a/1a4, IJIaH BBIITOJIHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIIOYTEHUH;

JIlaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacUpsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Ccroco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO JPYIULUUA B 00JaCTH (DU3HKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEICKT:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBl B JE€SATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMH II03HABATENLHOW pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHIA H
MBICJIUTENIbHBIX POLECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI peIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHH)KEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB EATEIbHOCTH;

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npornecce nocTrkeHNs TNYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpPaMMBbI 10 (U3HKE AJI YPOBHSA
cpeaHero oOmero oOpa3oBaHUs Yy OOYYAIOUIMXCS COBEPIICHCTBYETCS SMOLMOHAIbHBIM HHTEIIEKT,
npeJnoararoui ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHME, BUIETh
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHM, BKIHOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh a/1allTUPOBATHCS K AMOLMOHAIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKIIOYAIOUIEH CTpeMJeHHe K JOCTHKEHUIO LENU U YCIEXy, ONTUMHU3M,
VMHUIIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh AMOIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBAThH
€ro MPH OCYIIECTBICHUH OOILIEHHS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPAMBATh OTHOILIEHUS C IPYTUMHU JIIOJAbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOHPIUKTEHI.

MNPEAMETHBIE PE3YJIbTATHBI

K xonmy o0ydenus B 10 ki1acce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:



JIEMOHCTPUPOBATh HA MpUMepax pojb U MeCTO (UMK B (POPMUPOBAHHM COBPEMEHHOIN HAaydHON
KAPTUHBl MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM W TEXHOJIOTMM, B MPAKTHYECKOW AESITEIBHOCTH
b1 {00 (817

YUUTHIBaTh TPAaHULBI MPUMEHEHHS M3YYEHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHas TO4Ka,
UHepIanbHas cucTeMa OTcuéTa, aOCOJIIOTHO TBEPIOE TENO, MICATBbHBIA ra3, MOJAEIH CTPOCHUS ra3oB,
KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN ANEKTPUUYECKUH 3apsijl IPH pelleHrnr GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SBICHUS (TPOLECCH) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMs BEUIECTBA U OSJIEKTPOJAMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJMHEHHOE IBM)KEHHE, CBOOOJHOE MAaJCHHUE TEN, JABIKEHHE 1O OKPYKHOCTH,
WHEpLHUA, B3auMoencTBue tei, Auddysus, OpoyHOBCKOE ABMXKEHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX
TeJ, M3MEHeHHe o0BEMa Ted Npu HarpeBaHuu (OXJIAXKIEHHH), TEIJIOBOE PpaBHOBECHE, HCIIAPEHUE,
KOHJICHCAlWs, [JIaBJIEHUEe, KPUCTAJUIN3alKs, KUIIEHUE, BJIAXHOCTh BO3/yXa, MTOBBIIICHUE JABICHUS Ta3a
IIPU €r0 HAarpE€BaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXY I1apaMeTpaMy COCTOSHUS Ta3a B M30IIpoLeccax,
3JIEKTPU3ALMS TeJl, B3aUMOJICUCTBUE 3aPsI0B;

OINKCBHIBATh MEXAHWYECKOE JBI)KEHHUE, HCIONB3Ys (DU3MYECKUE BEIMYMHBI: KOOpPAMHATA, MYTh,
NEepEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, CWjla, UMIYJIbC Tela, KWHETUYECKas SHEeprus,
NOTEHIMAJIbHAS SHEPTHUsi, MEXaHU4YecKasi paboTa, MEXaHHYECKasi MOLTHOCTh; IPU OMHCAHUM TMPABUIIBHO
TPaKTOBaTh (DU3MUECKUN CMBICT HCIIOJIBb3YyEeMbIX BEJIMYHMH, MX OO0O03HAYEHHUS W €IUHHUIBI, HAaXOIWUTh
(opMyIIBI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BETHUYUHAMU;

OMKCHIBATh WM3YYCHHbIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJICHMS, HCIONB3Ys (hU3HUECKUE
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIIEpaTypa, CPEIHssl KUHETHUYECKas SHEPrusi XaoTHUECKOI'o IBMXKEHHUS
MOJIEKYJI, CPEHEKBAIpaTUYHASI CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHSS HEPrus, paboTa
ra3a, KOO(QQHUIMEHT MOJIE3HOTO JICHCTBHUS TEIIOBOTO JBHUTATENs; IPH ONUCAHUHU TPABUWIBHO TPAKTOBATH
buznyecKuil CMBICI HCIOJIb3YEMBIX BEIUYMH, WX OOO3HAYEHUS U EIUHHIIBI, HaXOAUTHb (OPMYJIbI,
CBS3BIBAIOLIME JIAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BEIUUUHAM;

ONUCBHIBATh H3YYEHHBIE JJIEKTPUYECKUME CBOWCTBA BELIECTBA M DIIEKTPUYECKUE SBIICHUS
(mpouecchbl), HCNONb3ysl (U3MUECKUE BEJIWYMHBL: DJIEKTPUUECKUM 3apsil, D3JIEKTPUUECKOE II0JIe,
HaIpsSKEHHOCTh MOJIs, NOTEHIMAJ, Pa3HOCTh IOTEHIMAJIOB; MPU ONUCAHUU IMPABUJIBHO TPAKTOBATH
(Gu3NYECKUN CMBICI HCIOJB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS M EJUHMIIBI; yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aQHAIM3UPOBATh QU3NYECKUE MPOIIECCH] U SBIICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBL:
3akoH BceMupHoro TsaroteHus, |, Il u |1l 3akonsr HetoToHa, 3aKOH COXpaHEHHUS MEXaHUYECKOH SHEPTuH,
3aKOH COXpAHEHHs] MMITyJIbCa, IMPHUHILMII CYNEpPHO3ULIUN CHJI, IPUHIUI PaBHONPABUS HHEPLHUATBHBIX
CHUCTEM OTCUETA, MOJIEKYJISPHO-KHMHETUYECKYI0 TEOPUI0 CTPOEHHUS BEILECTBA, FAa30BbIE 3aKOHBI, CBS3b
CpeIHell KUHETUYECKO SHEPruu TEMIOBOIO JABMKEHHUS MOJIEKYJ C a0COIIOTHOM TeMIepaTypoi, mepBbli
3aKOH TEPMOJMHAMUKN, 3aKOH COXPAHEHMsI DJIEKTPUUECKOr0 3apsaa, 3akoH KyroHa, npu 3ToM pas3inyarb
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €0 MaTEMaTUYeCKOE BBIPAKEHHE W YCJIOBHS (TpaHUIlbI, 00JIacTH)
IIPUMEHUMOCTH;

OOBSCHATHP OCHOBHBIE MPHUHIMMBI ACHCTBHUS MAIIUH, NPUOOPOB M TEXHUUECKUX YCTPOMNCTB;
pas3nnyaTh yCIoBUSA MX O€30MaCHOTO MCIIOIb30BaHUS B TOBCETHEBHOM JKU3HU;

BBIMOJHATh OKCIIEPUMEHTBl 10 HCCIEAOBaHUI0 (U3MYECKUX SIBICHUH M  MPOLECCOB C
UCIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX H3MEpPEHUi, mpu 3ToM (opMmynupoBaTh npobiemy/3afgauy H
TUIOTE3Y y4eOHOT0 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUI0KEHHOIO 000pYy0BaHUs, IPOBOAUTD
OTIBIT U (POPMYIHPOBATH BHIBOJIBI,

OCYIIECTBIISITh MpSIMblE U KOCBEHHbIE H3MEPEHMs] (U3NYECKUX BEJIMYUH, NMPU STOM BBIOMPATH
ONTUMAJIBHBIA CMOCO0 M3MEpPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOMABI OILEHKH IOTPEIIHOCTeH
WU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (PU3HMUECKUMHU BEJIWYMHAMHU C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEPEHUI, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh Pe3y/IbTaThl MOJYYEHHON 3aBUCUMOCTH
(GU3MUeCKUX BETMYMH B BUJE TAOIUI] U TpaHKOB, AETaTh BBIBOJBI M0 pe3yJIbTaTaM HUCCIIEI0BaHMS;

coOnrofaTh IMpaBuiia OE30MACHOTO TpyJa NpU NPOBEJCHUHM HCCIEIOBAaHUN B pamMKax y4eOHOro
JKCHEPUMEHTa, Yy4eOHO-HCCIEeOBATEeNbCKOM M MPOEKTHOM  JEATETbHOCTH C  HCIOJIb30BAHHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1ab0paTOPHOTO 000PYIOBAHMUS;



pemiath pacuéTHBIC 3a7aydl C SIBHO 3aJaHHON (M3MYECKOH MOJENblo, UCHONb3ys (u3nyecKue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHAlIM3a YCIIOBHUS 33Jaud BHIOMPATh (PU3NYECKYIO MOJIEJb, BBLACIATH
¢u3nueckre BeTUUYUHBI U (GOPMYIIbI, HEOOXOAUMBIE sl €€ PelIeHHs, IPOBOAUTh PACUETHI U OLIEHUBATD
PEabHOCTh MOJIYYEHHOTO 3HAYEHUS PU3NYECKON BETUUHUHBI;

pelmaTte KauyeCTBEHHbIE 3aJaud: BBICTpauBaThb JIOTUYECKHM HENPOTHUBOPEUYMBYIO  LEMOYKY
paccyXJIeHUH ¢ OMOpOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCIIOJIb30BaTh NP PEIICHUH Y4eOHBIX 33a7ad COBPEMEHHBbIE MH(OPMALMOHHBIE TEXHOJOTHH IS
MOKCKA, CTPYKTYpPUPOBAHMS, WHTEpIpETAllM M TMpEeACTaBIeHUS Y4eOHONH M HaydHO-TOIYJISIPHOM
UHPOpPMALIUK, TOJIYYEHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH IIOIY4aeMYIO
uHpopmaruio;

NPUBOJNUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS 1O (PU3MKE B TOBCEIHEBHOW JKM3HU JUIA OOECIICYCHUs
0€30MacHOCTH MpH OOpalleHuH ¢ NpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, HJISi COXpPaHEHUs
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeae;

paboTaTh B rpyIIIe C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, INTAHUPOBATh Pa0OTY IPYIIIIHI,
palMoHaNBHO paclpeneNiiaTh 00S3aHHOCTU U TUIAHUPOBATh JIEATENBHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
aJIeKBAaTHO OIICHUBATh BKJIA]l KaXKJI0T0 U3 YUACTHUKOB TPYIIIHI B PEIICHHE pacCCMAaTPUBAEMO MPOOIEMBI.

K xoHnmy o0y4enus B 11 Kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHI:

JeMOHCTPHPOBATh HA TpUMeEpax pojb U MeCTO (UMK B (POPMUPOBAHHH COBPEMEHHON HAay4HOU
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOW TEXHUKHM U TEXHOJOTHH, B MPAKTHUYECKON IesITeNbHOCTU
JOJIeH, 1IETIOCTHOCTD U €IMHCTBO (PU3MUECKOU KapTUHBI MUPA;

YUUTHIBATh T'PAaHUIBI IPUMEHEHUS W3YYECHHBIX (U3MYECKUX MOJENEH: TOUCYHBIH IEKTPUUECKHIA
3apsf, Jyd CBETa, TOUEYHBbIM MCTOYHUK CBETA, sIEpHas MOJENb aroMa, HyKJIOHHAas MOJEJIb aTOMHOIO
A1pa MpH perieHny GU3NUeCcKux 3a1ay;

pacnio3HaBaTh (U3MYECKUE sBICHUS (TIPOIECCH) HW OOBSICHATHP WX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKHU: DIEKTPUYECKas IPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHUE MAarHUTOB, 3JEKTPOMArHUTHAas WHAYKLHUSA,
JNEICTBME MArHUTHOTO TMOJsI HA TMPOBOJHUK C TOKOM U JBIIKYIIUHCS 3apsfl, dSJIEKTPOMArHUTHBIC
KojeOaHusT W BOJHBI, NPSIMOJIMHEHHOE pPACIpPOCTPaHEHHE CBETa, OTpPaXXEHHE, MpPEIOMIIEHHE,
uHTepepeHIys, AU(pakus U TMOJspU3alus CBETa, AMCIEPCUs CBETa, (OTOIEKTPUUYECKUH FPPEeKT
(potoaddexr), cBeToBOE JaBiICHHUE, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa aTroMa BOJOPOA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paAMOAKTUBHOCTD;

ONMCHIBaTh HW3YYEHHbIE CBOWCTBAa BELIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKUE,
JIEKTPUUECKYIO TPOBOAUMOCTD PA3IMUHBIX CPeJl) U AJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCH), HCIOIb3Ys
¢duznyecKkue BEIMYMHBL: JEKTPUUECKUN 3apsijl, CHJIa TOKA, 3JIEKTPUUECKOE HAIPSHKEHUE, DJIEKTPUUECKOe
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYIAs cUiia, paboTa TOKa, MHIYKIHUS MarHUTHOTO
noJisi, cusia Ammnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH, YJHEPTHs SJIEKTPUYECKOTO U MarHUTHOTO
nojei, mepuox M 4YacToTa KojeOaHMH B KojeOaTeIbHOM KOHTYpe, 3aps] M CuiIa TOoKa B IpoLecce
rapMOHMYECKHUX 3JIEKTPOMAarHUTHBIX KosieOaHuil, (POKyCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3bI, IIPU
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3MUECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH, UX O0OO3HAUYEHUS U
€AMHMIIBI, YyKa3bIBaThb (OPMYJbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JpPYTUMHU
BEJIMYUHAMU;

ONKCHIBATh W3YYECHHbIE KBAHTOBbIE SBJICHHUS U IPOLECCHI, HCIOJb3YysSd (PU3NYECKHE BEIMYUHBI:
CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA, YHEPTHs U UMIYIbC (OTOHA, IEPHOA
NoJIypacnaja, SHEprus CBsI3U aTOMHBIX Siep, IPU ONHUCAHUU MPABUIIBHO TPAKTOBATH (PU3NUYECKUI CMBICIT
UCTOJIb3YEMBbIX BEJUYMH, UX O00O3HAUCHMsI U €AMHUIIbI, YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bu3HYECKYyIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaYeHHE (PU3NUECKON BEIHUNHBI,

aHATM3UPOBATh (PU3MUYECKHE MPOLIECCHl U SBJICHUS, UCHOb3Ysd (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH OMa, 3aKOHBI TOCJEI0BAaTEIILHOTO U MapauIeIbHOTO0 COEAMHEHUS MPOBOJHUKOB, 3aKOH JIKOyis—
JleHna, 3aKOH AJEKTPOMAarHUTHOW MHIYKIMH, 3aKOH IMPSIMOJIMHEMHOIO pPacpOCTPAaHEHUs CBETA, 3aKOHBI
OTpakKeHMsI CBETAa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHeHHe OiHmTeiiHa 11t (oTodddexTa, 3aKoH
COXPaHEHHUs DHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCA, 3aKOH COXPAHEHUs AJIEKTPUUYECKOrO 3apsiia, 3aKOH



COXpaHEHHsI MAaCCOBOTO YMCa, TOCTYaThl bopa, 3aKkoH paguoakTUBHOTO pacnana, MpH 3TOM pa3inyaTh
CJIIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUIIBI, 0OJIACTH)
IMPUMCHUMOCTH,

OTIpe/IeNIATh HAIpaBJICHWE BEKTOpAa WHAYKIMM MAarHUTHOTO TOJS MPOBOJAHHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTH U OIHUCHIBATH N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIIIOJHATL  OKCIOCPUMCHTBI MO  HUCCIICAOBAHUTIO (1)I/IBI/II-ICCKI/IX SBICHUHA W mnmponeccoB €
UCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpEHUil: mpu 3ToM (GOpMYyIHUpoBaTh Mpobiemy/3anady u
THIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUS, TPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYHICCTBJIATL HNPSAMBIC U KOCBCHHBIC H3MCPCHUSA (bH3I/IquKI/IX BCJIMYHH, IIPU 3TOM BBI6I/IpaTB
ONTUMAJBHBIA CIIOCOO M3MEPEeHHsT M HCIOJIb30BATh HW3BECTHBIE METOJbl OICHKM IOTPelIHOCTeN
U3MEPEHU;

UCCIJIEIOBATh 3aBUCUMOCTH (DM3MUECKUX BEIUYMH C HCIOJIb30BAaHUEM IMPSIMBIX HW3MEPEHHIl: MpH
TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATH PE3ylbTATHI MOJYYCHHON 3aBUCHUMOCTH (PU3NIECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEA0BAHUS;

coOuoiaTh MpaBuia 0E30MacHOro Tpyda NpU MPOBEIECHHH HCCIEIOBaHMA B pamMKax y4eOHOTro
JKCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKOM M  MPOEKTHOW JAESITENTbHOCTH C  HCIOJIb30BAHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOr0 000PYAOBAHMUS;

pemats pacuéTHbIe 3aJayd C SBHO 3a/JIaHHOM (DM3MUYECKON MOJEeNbl0, UCHONB3YS (pusmveckue
3aKOHBI U NPUHLOUIIBI, HA OCHOBC aHalIn3a YCJIOBHUA 3aJaqu BI)I6I/IpaTI) (1)I/I3I/I‘I€CKYIO MOJ€CJIb, BBIJACIIATH
dbuznyeckue BeNUMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE [T €€ pelieHus, MPOBOIUTh PACUETHl U OLIEHUBATH
PEATBHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

pemiaTth KadyeCTBEHHbIE 3aJaud: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPEYMBYIO IIETIOUKY
paccyXJIeHHiA ¢ ONOpPOl Ha N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIIONIb30BaTh MPU PEIICHUU y4eOHBIX 3aJad COBpeMEHHbIe MH(OPMALMOHHBIE TEXHOJOTHH IS
MIOWCKA, CTPYKTYPHUPOBAHMSA, HMHTEPIPETAUN W TPEACTABICHUS Y4YeOHOW M HAyYHO-TIOMYJISIPHOMN
uH(pOpMaIlMK, TOJYYEHHON U3 Pa3lUYHBIX HCTOYHUKOB, KPUTHYECKH aAHAIU3HPOBATH IMOJIy4aeMYIO
UH(POPMALIHNIO;

OOBSCHATh NPUHLUIBI JEHCTBUS MAIllMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3Iuvarh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOANUTH PUMEPHI BKJIaJ]a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHMS MO (U3MKEe B IOBCEIHEBHOW JKM3HU JUId oOOecredeHus
0€30MacCHOCTH TpU OOpalleHUH ¢ NPUOOpaMU W TEXHHUECKUMH YCTPOHCTBAMH, JUIS COXpPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpYIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLIMAIBHBIX POJIEH, IUIAaHUPOBATh PabOTy IPyMIIbI,
paLMOHATIBHO pacIpeneiaTh 003aHHOCTH M IUIAHUPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX CUTYaIMSIX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJI0I0 U3 YUaCTHUKOB I'PYIIIbI B pELIEHHE pacCMaTPpUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoumnuectBo yacos JJIeKTPOHHbIE
Ne n/m Haivenosamye  pasaetos - Tem Kontpoabnbie Ilpakruueckue (uupposbie)
NporpaMMal Beero padoThI padoThI o0pa3oBaTe/IbHbIe
pecypcsl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 1 bubmmorexallOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3zgen 2. MEXAHUKA
bubnunorexal [OK
21 Kunemaruia 6 1 https://m.edsLoIo.ru/7f41bf72
bubnmoreka OK
22 Huanuia 4 L https://m.edsoo.ru/7f41Lt[)f72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 13 2 5
Hroro no pazgeny 32
Paznen 3. MOJIEKYJISIPHA S ®U3UKA. TEIIVIOBBIE SAIBJIEHUSI.
31 OcHoBBI MOJIEKYJIIPHO-KHHETHYECKON 10 1 1 bubnunorexal [OK
TEOpUn https://m.edsoo.ru/7f41bf72
bubnnoreka OK
32 OCHOBBI TCPMOHHAMHK 4 https://m.edsoo.ru/7f411éf72
Hroro mo pazmeny 16
Paznen 4. OCHOBBI DJIEKTPOANHAMUKHA
bubnunorexal [OK
41 DIICKTPOCTATHKA ! https://m.edsLOIo.ru/7f41bf72
4.9 [TocTostHHBIN 3n1ekTpHUYecknii TOK. Toku B 9 1 2 bubnunorexal [OK
Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no paszneny 19
PesepBHOE Bpemst - -
OBLIEE KOJIMYECTBO HACOB I1O ITPOTPAMME = 68 5 9



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

KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue  pa3ieioB M TeM
Ne /it IpOrpaMMEI Beero Kourpoasubie Ilpakruueckue  (uupposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3znen 1. OCHOBBI QJIEKTPOJAUHAMMKMU (npoaosxenne)
1.1 Marsumioe  mone.  DJIeKTPOMArHHTHAA 7 1 3 https://m.edsoo.ru/7f41c97c
UHYKIMS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHudeckue M DJIEKTPOMAarHUTHBIC 8 1 https://m.edsoo.ru/7f41¢97¢
KoseOaHus
2.2 Mexanuaeckue  # - SHCKTPOMATHHTHEIC 4 1 https://m.eds00.ru/7f41c97c
BOJTHBI
2.3 OrnTrka 7 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
3.1 Ocrob! CHCHHATLHON TeopHi g 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMeHThI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIpO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 6 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o061m1aroiee MOBTOPEHHE 3 1 https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3



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

‘ OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME = 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB ara DJIeKTpPOHHbIe U (pPoBbIE
Ne ni/m Tema ypoka A P undp
Bcero Konrpoabnpie IlpakTuueckue  M3y4YeHHMsl  00pa3oBaTejbHbIe
padoThI padoThbI pecypcel

1 Brenenne. ®usnka v 1mo3zHaHue MHpa 1 bubmorexallOK

’ pa- https://m.edsoo.ru/ff0c32e2
Mexanuka. Kunemartuka. I'n.1. Kunemaruka
TOYKH U TBEPAOTO Tena. MexaHndeckoe

pA bu6mmorexal [OK
2 nemwxkenne. Cucrema orcuera. CriocoOsl 1 ]
https://m.edsoo.ru/ff0c33e6

onucanus nBuxkeHus. Tpaekropus. [IyTh.
IIepemenienue.
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE.

3 CkopocTb. YpaBHEHUE JBUKEHUSA. 1 bubnmnorexkal [OK
[Mpumeps! perieHus 3a1a4 Mo TeMe https://m.edsoo.ru/ff0c3508
"PaBHOMEpHOE MPAMOJIMHEIHOE ABUKEHUE"

Cnoxxenue ckopoctel. [Ipumepsl perieHus
4 3a/1a4 10 TeMe }'?CJIO)KGHI/II; CK(F ocpTeﬁ" 1 bubmorexal lOK
p ' https://m.edsoo.ru/ff0c3620
MrHoBeHHas: CKOPOCTb.
Yckopenue. [[BrkeHue ¢ OoCTOSHHBIM
yckoperuem. OnpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTHUK JBIKEHUS bubnmnorexkal [OK

5 1 )

C MOMOIIIO TpaduKOB. [IprMephI perneHust https://m.edsoo.ru/ff0c372e
3a/1a4 1o Teme "JIBuxeHne ¢ NOCTOSHHBIM

yckopeHuem"

JIB>KeHUE ¢ TTOCTOSITHHBIM YCKOPEHUEM

6 cBoboaHOrO NageHus. [Ipumeps! pemeHus 1 bubnmnorexkal [OK
3a1a4 1o Teme "J[BrKeHre ¢ IMOCTOSIHHBIM https://m.edsoo.ru/ff0c39cc
YCKOpeHUeM CBOOOIHOTO naieHus"

PaBHOMEpHOE ABMKEHNE TOYKH TIO
okpyxHocTH. JIJaboparopnas pabota Nel bubnmnorexkal [OK
7 " 1 1 :
W3y4yeHue nBIKSHUS Tea 10 https://m.edsoo.ru/ff0c3ada
OKpY>KHOCTH"
Kunemartuka aGcomoTHO TBEPAOTO TeENA.
P bubmnorexal [OK
8 [Ipumeps penieHus 3a1ad mo TeMe 1

"KunemaTtuka tBEpa0ro Tena"

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Junramuka. I'n.ll. 3akoHBI MEXaHUKH

9 Heiorona. OcHOBHOE yTBEepXkK/IeHUE bubmorexal lOK
) https://m.edsoo.ru/ff0c3be8
Mexanuku. Cuna. Macca. EquHunel Maccsl.
10 ITepsbriii 3akoH HetoToHA. BTOpO# 3aK0H bubmuortexal [OK
HeroTona. [IpuHIUT CyNEepro3HIIUK CHIL. https://m.edsoo.ru/ff0c3be8
1L pewsens st no rewe " Broporiw perai Bubmiorexal 10K
" https://m.edsoo.ru/ff0c3d00
3akoH HproTOHA
I'eonenrpuueckas cucrema oTcyéTa.
12 [Tpuniun oTHocuTenpHOCTH ["anues. bu6mmorexal [OK
VHBapuaHTHBIC © OTHOCUTEIILHBIE https://m.edsoo.ru/ff0c3e18
BEITUYUHBI"
Kontponbnas ta Nel "Kunemaruka.
13 I[EHallz/I(:/IJ:(a. a3a1123}61§1 f:l(i:r(paHeHI/I:I3 Ba ) bubmorerallOK
N https://m.edsoo.ru/ff0c3f76
MeXaHUKe
1. Cunbl B Mexanuke. Cuiibl B Ipu .
14 FgaBI/ITEI:H;/IIOHHBI: C?/IHLI.GCEJ'I;.I T}DKC(E)TI/II) 2216 BubmiorexallOK
https://m.edsoo.ru/ff0c41a6
CHJIa BCEMUPHOTO TATOTEHHUSL.
15 Tpiepw pemernnn sutos no rewe Mo BubmorexallOK
\ https://m.edsoo.ru/ff0c43d6
BCEMHPHOTO TATOTCHUS
[lepBast kocmuueckasi ckopocTb. [Tpumepst
16 pemenus 3anay no reme "llepsas bubnmnorexkal [OK
KOCMHUYeCKas CKopocTh". Bec. https://m.edsoo.ru/ff0c4502
HesecoMoCTb.
Cunsl ynpyroctu. Jledopmanus u cuist
17 ynpyroctd. 3akoH ['yka. [Ipumepst bubmmnorexkal [OK
petrenus 3a1a4 1o teme "CHIiIbl yIpYyrocTy. https://m.edsoo.ru/ffOc461a
3akoH ['yka"
18 JlaGopatopHas pabota Ne2 "U3mepenue bubmmorexkal [OK
KECTKOCTH MPYKUHBI" https://m.edsoo.ru/ff0c478c
19 Cwitbl Tpenust. Cunsl TpeHus. [Ipumepst
pemenus 3a1a4 o reMe "Cuibl TpeHus"
20 JlaGopatopHas pabota Ne3 "M3mepenue bubmuorexkal [OK

Kod(purmenTa TpeHus CKOJIbKEHHS"

https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

Kontponbnast pabora No2 «OCHOBBI
OUHAMUKU)

but6morexal [OK
https://m.edsoo.ru/ff0c4dc?

22

23

3akoHbl coxpaneHus B Mmexanuke. ['1.1V.
3aKoH coxpaHeHHs uMItyibca. mmybse
MaTepuaibHONW TOUKU. 3aKOH COXPaHEHHUS
umnyisca. [Ipumeps! pemienus 3aaad mo
TeMe "3aKoH COXpaHEHUs UMITyJIbca"

I'n.V. 3akoH coxpaHeHus: JHEPTUH.

Mexanandeckas pa60Ta 1 MOIIHOCTBb CHIJIBI.

24

25

Oneprus. Kunetnueckas sHeprus.
[Tpumepsl perieHus 3a1a4 1Mo TeMe
"Kunernueckas sHeprus u e€ u3meHeHue"

Pabota cunbl TsKECTH M CUITBI YIIPYTOCTH.
KoHcepBaTUBHbBIE CUIIBI.

bubnuorexal [OK
https://m.edsoo.ru/ffOc4fde

26

JlaboparopHas pabota Ned "M3yuenue
JBUKEHUS TeJa, OpPOIIEHHOTO
TOPU30HTAIBHO"

bubnuortexal [OK
https://m.edsoo.ru/ffOc511e

27

28

29

HOTGHI_II/IaJ'IBHaSI OHCPIHUA. 3aKoH
COXpPAaHCHUS SHCPIru B MCXaHUKE.

JlabopaTtopHnast pabota Ne5 "N3yuenue
3aKOHA COXPaHEHHsSI MEXaHHUUECKOH
sHeprun”

Pabora cuinl Tarorenus. Ilorennunanbaast
SHEprus B mojie Tsrotenus. [Ipumepsr
peteHus 3a1a4 mo teme "3akoH
COXpaHEeHHs] MEXaHNYeCKOH dHeprun"”

bubmuortexal [OK
https://m.edsoo.ru/ff0c570e

30

I'n.VI. Jlunamuka BpamaTeabHOTO
JBUKEHHS a0COIIOTHO TBEPAOTO Tea.
OCHOBHOE ypaBHEHHUE TMHAMUKHU
BpallaTeIbHOTO JIBU>KEHHS. 3aKOH
COXpaHEHUsSI MOMEHTA UMITYJIhCa.
Kunernueckas sHeprusi abCoMOTHO
TBEP/IOTO TeJla, BPAILAIOLIerocs
OTHOCHUTEJIbHO HEMOJIBH>KHOU OCH.

bubnmorexkal [OK
https://m.edsoo.ru/ff0c5952

31

[Ipumeps! perieHus 3aj1ay o Teme
"JlnHaMUKa BpaIIaTeIbHOTO JBUKEHUS

bubnuorexal [OK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

a0COJIIOTHO TBEp0TO Tea"
KonTponpHas padota Ne3 «3akoHbI
COXPAaHEHHUS B MEXaHHUKE)

32

33

34

35

36

37

38

39

Craruka. I'n.VIIl. PaBHoBecue abDCOIFOTHO
TBepAbIX Ten. PaBHoBecue Ten. [Ipumepsr
peuieHus 3a1a4 o teme "PaBHoBecue
TBEpbIX TeN"

JlaboparopHas pabota Ne6 "M3yuenue
paBHOBecCHs Teja Mo JeHCTBUEM
HECKOJBKHUX ChI"

MonekynsapHas pusuka. TermoBsie
spienus. [loueMy TemioBbie siBIEHUS
U3Y4Yal0TCs B MOJICKYJISIpHOHN uznke?
I'n. V1. OcHoBbI MOJIEKYIIIPHO-
KHUHETH4eCKo Teopruu. OCHOBHbBIE
nonoxkenuss MKT. Pazmepsl Moneky:t.
MIpUMEPBI PELICHMS 3a]a4 110 TEME
"OcHoBHble nosioxeHust MKT"

BbpoynoBckoe nmxenue. Cuibl
B3auMoiecTBUs MOsieKyIl. CTpoeHue
ra3000pa3HbIX, )KUJIKUX U TBEPBIX TEJ.

I'n.IX. MonekynsipHo- KHHETUYECKas
Teopus UAcaIbHOro raza. OCHOBHOE
ypaBHenue MKT razos. [Ipumeps! pemenus
3az1a4 o teme "OCHOBHOE ypaBHEHHE
MKT"

Temmeparypa u TEIIOBOE paBHOBECHUE.
Omnpenenenue TeMneparypbl. JHEPIHs
TEIIOBOT'O ABM)KEHUS MOJIEKYII.

H3mepenne ckopocTeit MOJIeKyI rasa.
[Ipumeps! perieHus 3aiay no Teme
"DHeprus TErI0BOro IBMXEHUS MOJIEKY"
JlaboparopHas pabota Ne7
"DKcrepuMeHTaIbHas MTPOBEPKA 3aKOHA
I'eii- JIroccaka"

bubnuorexal [OK
https://m.edsoo.ru/ff0c5c36

bu6mmorexal [OK
https://m.edsoo.ru/ffOc5efc

bubnuorexal [OK
https://m.edsoo.ru/ff0c63b6

bubnnorexal [OK
https://m.edsoo.ru/ff0c6230

bubmuortexal [OK
https://m.edsoo.ru/ff0c600a

bubnmnorexkal [OK
https://m.edsoo.ru/ff0c64d8

40

I'n.X. YPaBHeHI/IC COCTOSAHHA UICAJTTBHOT'O

bubnunorexal [OK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c64d8

rasa. ['a3oBble 3aKOHBI. Y paBHEHHE
COCTOSIHMS UealIbHOTO ra3a. [Ipumepst
penieHus 3a1a4 o teme " YpaBHEeHUs
COCTOSIHHS Ui€aJIbHOTO ra3a"

https://m.edsoo.ru/ff0c6938

a1 I"azoBblie 3akoHbI. [Ipumeps! perienus 3ana4y bubmmorexkal |[OK
o teme "["a30BbIc 3aKOHBI" https://m.edsoo.ru/ff0c6a50
[Tpumepsl penieHus 3a1ad 1mo TeMe
"Ormnpezenenue napaMeTpoB rasza mo

42 Fpa(lI))I/IIi[aM H3onpolzleccog” ﬁH6H_HOTeKaHOK f f
Kontponsnas padora Ne4 «MKT. OcHOBBI ttps://m.eds00.ru/ffOc6510
TEPMOJTMHAMUKI
I'n.XI. B3aumusble npeBpaieHus

43 JKUIKOCTEN U ra30B.pHaI():b$16HHHI71 nap. BrbmuorexallOK

https://m.edsoo.ru/ff0c6708
JlaBiieHME HACBIIEHHOTO Hapa.
Bnaxnocte Bo3ayxa. [Ipumeps! pemenus
44 3a7a4 [0 TEME "III{y:cmmEHHLIII;I ngp. BrbmuorexallOK
i https://m.edsoo.ru/ff0c6820
BiraxxHOCTB BO311YXa
I'n.XIl. Teepapie Tena. Kpucrannuueckue u bu6mmorexkal [OK

45 .
amMop(dHEIE Tea. https://m.edsoo.ru/ffOc6bcc
['n.X11. OcHOBBI TEPMOJUHAMUKH.

46 Buyrpennss sueprus. Pabora B bubnmnorexkal [OK
TepMoAnHaMHUKe. [IprMeps! pereHus 3a1a4d https://m.edsoo.ru/ffOc6bcc
no teMe " BHyTpeHHsis sHeprus. Pabota"

KonudecTBo TermioTel. YpaBHeHHE

47 TEIUIOBOTO OanaHca. MPUMEpHI PelIeHUs bubnmnorexkal [OK
3amad4 1o teme " KonnuectBo TErwoTsl. https://m.edsoo.ru/ffOc6ced
YpaBHeHHe TeroBoro 6amaxca"

IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenwne | 3akoHa TEPMOIUHAMUKH K
48 p{:f;J'II/I'—IHBIM H3onpoueccarl)w. ﬁpHMepm bubmorexal lOK
" N https://m.edsoo.ru/ffOc6df2
pemienus 3aaa4 o reme "llepBrril 3akoH
TePMOJIMHAMUKH"
Bropoii 3akoH TepmoarHamMuKH. [IpuHImn
49 JIEVCTBUS TETJIOBBIX JBUTATEIICH. bubmuorexal [OK

Koaddurment nonesHoro neicTpust
TEIUIOBBIX aBurareneil. [I[pumeps! perenus

https://m.edsoo.ru/ff0c6f00
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3azay 1o teme " KIIJ TenmnoBbix
nBuraresuei”

50

OCHOBBI AJIeKTpOAMHAMUKHU. UTO Takoe
Onekrpoaunamuka? ' XIV.
DneKTpocTaTHKa. DNEKTPUUIECKUH 3apsii U
3JIEMEHTAPHbIE YACTULIbL. 3aKOH
coxpaHeHwus 3apsaa. 3akoH Kymnona.
Ennnuna snekrpuyeckoro 3apsiia.
IIPUMEpBI PELLICHUs 3aa4 110 TeMe "3aKoH
Kynona"

bu6mmorexal [OK
https://m.edsoo.ru/ff0c7018

51

52

bnuskoneiicTBre U IelCTBUE HA
pPACCTOSTHUU. JIEKTPUUECKOE TOJIE.
HanpskeHHOCTB 3JIEKTPUYECKOTO MOJIS.
CHIIOBBIE JIMHUU.

[Toe ToyedHoOTO 3apsia U 3apsHKEHHOTO
mapa. [IpuHiun cyneprno3uimu noseu.
MIPUMEPHI PEIICHHS 3a/1a4 I10 TEME
"HanpspkeHHOCTD 31EKTPUYECKOT0 MOJIs.
[IpuHuun cyneprno3uuuu nojiei"

bubnuorexal [OK
https://m.edsoo.ru/ff0c7126

bubnuorexal [OK
https://m.edsoo.ru/ff0c72c0

53

54

55

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
SJICKTPOCTATHUYICCKOM IT10JIC.
IToTenunanbpHas OHEPIUA 3apsAKEHHOTO TCJIa
B OTHOPOAHOM JBJICKTPOCTATUUCCKOM II0JIC.
[ToTenuan QJICKTPOCTATHUYICCKOI'O TI0JIA U
PA3HOCTH MOTCHIIUAJIOB.

CBs13b MeX/1y HANIPSKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MO U PA3HOCTBIO
MOTEHIINAIOB. DKBUIIOTEHIIUAIbHbBIE
OBepXHOCTU. [Ipumepsl pelenns 3agad 1no
teMe "lloTeHranbHas sHEprus
JJIEKTPOCTATUYECKOro nosist. PazHocTs
OTEHIINAIOB"

DIeKTPOEeMKOCTh. EauHUIIBI
anekTpoeMKocTH. KonaeHcarop. DHeprus
3apsKeHHOTo KoHeHcaTopa. [IpuMenenue
KOHJICHCATOPOB.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[Tpumeps! pemieHus 3a1a4 o TemMe
"DNIeKTPOEMKOCTh. DHEPTUS 3aPSHKEHHOTO
KoHieHcaTopa"

but6morexal [OK
https://m.edsoo.ru/ff0c7410

57

I'n.XV. 3aK0HBI MOCTOSTHHOTO TOKa.
Onekrpuueckuil Tok. Cuiia Toka. 3aKoH
Owma niig yyactka uenu. ConpoTUBIICHHUE.
Onektpuueckue nenu. [locnenosarensHoe u
napauieIbHOE COeIMHEHUs TPOBOJHHUKOB.

bu6mmorexal [OK
https://m.edsoo.ru/ff0c7838

58

[Ipumepsl perienus 3a1a4 mo Teme "3aKoH
Owma. [locnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TTIPOBOJHUKOB"

bubnuorexal [OK
https://m.edsoo.ru/ffOc7ae0

59

60

61

62

63

JlabopaTopnas pabota Ne8
"[TocnenoBarenbHOE U HapaslieIbHOE
COEIMHEHUS IPOBOIHUKOB"

PaboTa 1 MOIITHOCTH IIOCTOSIHHOT'O TOKA.
DneKTpoABMKYyIasd cuia. 3akodH Oma s
MTOJTHOM IISITH.

[Ipumeps! pemenus 3anay no teme "Pabora
Y MOIIIHOCTb IOCTOSIHHOTO TOKa. 3akoH OMa
JUIsl TTOJIHOM 1enu”

JlabopaTtophnast pabota Ne9 "U3zmepenue
OJ1C ¥ BHYTpEHHETO CONPOTUBJICHUS
HMCTOYHHKA TOKA"

I'n.XVI. Dnextpudeckuii TOK B pa3iInyHbIX
cpenax. DieKkTpuyeckas IpoBOJAUMOCTh
pa3IMYHBIX BEHIECTB. DIIEKTPOHHAS
POBOJUMOCTh METAJIJIOB. 3aBUCMOCTb
COITPOTHUBJICHUS IPOBOJHUKA OT
Temrneparypbl. CBepXIpOBOJIUMOCTb.

bubnnorexal [OK
https://m.edsoo.ru/ffOc84ae

bubmuortexal [OK
https://m.edsoo.ru/ff0c82ba

bu6mmorexal [OK
https://m.edsoo.ru/ffOc84ae

64

65

DIIEKTPUYECKUI TOK B MOJYIIPOBOJHUKAX.
CoOcTBeHHas U MPUMECHas! POBOJUMOCTH.
DJIEKTPUYECKUI TOK Yepe3 KOHTAKT
IIOJIYIIPOBOJIHUKOB C Pa3HbIM THUIIOM
IIPOBOIUMOCTH. TpaH3uCTOpPHI.

DNEeKTPUYECKHU TOK B BaKyyMe.
DJEeKTPOHHO- JIyueBasi TpyOKa.

bubnmorexkal [OK
https://m.edsoo.ru/ff0c86fc

but6morexal [OK
https://m.edsoo.ru/ff0c88be
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DJIEKTPUUYECKUHN TOK B )KUAKOCTAX. 3aKOH

66 AJIEKTPOJIN3a. DIEKTPUUECKUH TOK B ra3ax. 1 bubmmorexkal [OK
HecaMoCTOSTENbHBIN M CAMOCTOSTEIbHBIH https://m.edsoo.ru/ff0c8a8a
pa3psizibl.

67 [Ima3zma. [IpuMepsl pemienus 3axad 1o TeMe 1 bubmmorexkal |[OK
"JJIeKTPUUECKUI TOK B Pa3IHUYHBIX cperax” https://m.edsoo.ru/ff0c8c56

bu6mmorexal [OK

68 Hrorosast KoHTpOJIbHAS paboTa. 1 https://m.edsoo.ru/ff0c8f6e

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68



https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo 4acoB Jara JyleKTpOHHBbIe HU(POBbIE
Nen/m Tema ypoka
Bcero Kontpoiabubie IIpakTuueckme HU3y4deHHsi  oOpa3oBaTesibHbIe
padoThI padoThI pecypcbl

1 EJ;IL-MB(/)[aZEIC’I;;{;: ;—IOOI?OeP; BekTop MarHuTHOM 1 bubmorexallOK

A ' rop https://m.edsoo.ru/ff0c9778
UHAYKIUK. JIMNHUY MarHUTHON MHTYKITUU
Monynb BeKTOpa MarHUTHONW UHAYKLIUU.

2 Cuia AMriepa. DIeKTpOU3MepUTEIbHBIC 1 bubmmorexal [OK
npubopsl. [Ipumenenue 3akona Amrepa. https://m.edsoo.ru/ff0c98fe
I'pomMKOroBOpUTEND.

JlaboparopHas padora Nel «Habmronenue bubnnorexkal [OK

3 . 1 1 )

EVCTBUS MArHUTHOTO I1OJI HA TOK» https://m.edsoo.ru/ff0c98fe

4 HS;I;TBHEH;I\:;T; T: OFIS/[::}JIII/;IIT}IEE CBOMCTBa 1 bubmorexallOK
ABIDRYIH PAA https://m.edsoo.ru/ff0c9ac0
BemiectBa. [Ipumeps! pernenus 3a1ay.

5 S ubmiorerallOK

P . AYIIHH. https://m.edsoo.ru/ff0c9df4
MarsuTHBII TTOTOK.
Hampapiienne WHIYKIIMOHHOTO TOKA.

6 IIpaBuiio Jlenna. 3akoH 3€KTPOMarHUTHON 1
WHIYKIIAH.

Buxpesoe anekrpuyeckoe nose. C bubnnorexal [OK

7 1 :

WHAYKIIUH B TBUKYIIUXCS TPOBOTHUKAX. https://m.edsoo.ru/ff0cal50

8 DneKTpoANHAMUYECKUN MUKPO(DOH. 1 bubnuortexal [OK
Camounaykiusi. THIyKTUBHOCTD https://m.edsoo.ru/ff0ca600

9 JIaGoparophas pabota Ne2 «M3ydenue 1 1
SIBJICHUS DJICKTPOMArHUTHOW WHTYKITHFD

10 DHEprusi MarHuTHOTO TOJISI TOKA. 1 bubmuortexal [OK
DnexTpoMarHuTHoe mnoje. Pemenue 3amay. https://m.edsoo.ru/ff0cab82

11 KonrponsHas padora Nel «MaruutHoe 1 1 bubnuorexal [OK
noJjie. DIIEKTPOMArHUTHAS HHIYKITHSI» https://m.edsoo.ru/ff0cad58
I'n.11l. Mexanunueckue koneOaHusl.

12 CB0OOIHBIC U BBIHYKJICHHBIE KOJIEOAHMUS. 1 EubmorexallOK

VY ca0BUg BOSHUKHOBEHHUS CBOOOTHBIX

https://m.edsoo.ru/ffOcaf06
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KOJIEOaHUIA.

JlabopaTtopHas pabota Ne3 «Omnpeznenenue

13 YCKOpPEHUsI CBOOOIHOTO MAJACHHUS IPU
ITOMOIIY MasITHUKA
14 MaremaTruueckuii MasiTHHK. JlmHaMuKa bu6mmorexal [OK
KOJIe0aTENIBHOrO IBYKEHHMS. https://m.edsoo.ru/ff0cbh820
I'apmonuueckue kojaeobanus. aza
15 K0§e6aHI/H7I. [IpeBparienre SHEpruu Npu bubmmorexal [OK
https://m.edsoo.ru/ff0cb9c4
TapMOHHYECKHUX KOJICOaHUSX.
BriH eHHbIe KoJieOanus. Pe3oHaHc.
16 BO3H};XI;§TBHC pe3oHaHca u 60prda ¢ HUM. bubmorexallOK
https://m.edsoo.ru/ffOcbb86
[Tpumepsl perieHus 3aaay.
I'n.IV.2nekrpomarHuTHbIE KOJeOaHUS.
CBOOOHBIC U BBIHYKICHHBIC
17 AJICKTPOMAarHUTHBIE KOJICOAHMS. bu6mmorexal [OK
Konebatenbublii KoHTYp. [IpeBpaieHue https://m.edsoo.ru/ff0cbd34
SHEPTHH TP IEKTPOMATHUTHBIX
KOJICOAHMSIX.
AHAIOTHS MEXKIy MEXaHHYSCKUMHU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMHU.
18 YpaBHEHHE, ONMUCHIBAIOIIEE MPOLIECCHI B
kojebaTenbHOM KOHTYpe. [lepuon
CBOOO/THBIX IJICKTPUUICCKUX KOJICOAHUH.
IlepemMeHHBIN 2IEKTPUISCKHI TOK.
19 AKI;HBHoe conpomlfneHHe. [eiictByromue bubmorexal 0K
https://m.edsoo.ru/ff0cc324
3HAUEHUS CHJIBI TOKA M HAMIPSKCHHSL.
Konaencarop B 1ienu nepeMeHHoro ToKa.
20 Karymka HHIyKTUBHOCTH B LIETIH
MEPEeMEHHOTO TOKA.
Pe3oHaHC B 3JIEKTPHUUYECKOM 1IN,
21 I'eneparop Ha Tpa11){3HCTope.u bubmoreral lOK
https://m.edsoo.ru/ffOcca54
ABTOKOJICOAHHS.
KonTponbnas padota No2 «Konebanus u bu6nmuorexal [OK
22 .
BOJIHED) https://m.edsoo.ru/ffOcccOc
23 I'n.V. IIpou3BojacTBO, epeaada u bubnmorexal [OK
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UCIIOJI30BAHUE DIIEKTPUYECKON YHEPTUH.
I'enepupoBaHue 3IEKTPUIECKON SHEPTUN.
Tpancdopmaropsl.

https://m.edsoo.ru/ffOccfe0

ITpon3BOACTBO U KCIIOJIL30BAHHE
aJIeKTpU4ecKoi 3Hepruu. [lepenaya

24 anekTposHepruu. dpdexTuBHOE
HCII0JIb30BAHUE JIEKTPOIHEPTUH.

I'n.VI. Mexannueckue BOJIHBI.

o5 BonHoBbie siBneHus. Pacnipoctpanenue bubmuorexal [OK
MEXaHUYECKUX BOJIH. J[JIMHA BOJIHBI. https://m.edsoo.ru/ffOcc6f8
CKOpOCTb BOJIHBI.

VYpaBHeHHE rapMOHHUYECKOM Oeryien
26 B(E)J'IHBI. PaCHp(I:CTpaHeHI/Ie BOJIH fgnpymx bubmoreral 0K
https://m.edsoo.ru/ff0cd350
cpenax. 3ByKOBBIEC BOJHBI.
I'n.VIIl. DnexTpoMarHuTHbIE BOJIHBI.

27 Yto Takoe 3IeKTPOMAarHuTHAsI BOJIHA. bubanorexkal [OK
DKCIepUMEHTAIbHOE O0HAPYKECHHE https://m.edsoo.ru/ff0cd4e0
ANEKTPOMArHUTHBIX BOJIH.

| Lo e empmarmor iSOk

' https://m.edsoo.ru/ffOcd7{6
A.C.ITonnoBbiM. [TpuHIIMIIBI paguoCBsI3H.

29 Mopynsauus u nerekrupoBanue. CBoiicTBa bu6nmumorexal [OK
AJIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ffOcd67a

30 gz;ﬁigzi}z{}lpgoﬁﬂﬁ J’?;J'ICBI/IHCHI/II/I EubmorexallOK

‘ ' https://m.edsoo.ru/ffOcddle
Pa3BuTue cpeacTs cBs3u.
I'n.VIIl. CseroBsie BosmHbI. OnTHKA.

31 Ckopocrts cBeta. [Ipuniun I'rolirenca.
3aKOH OTpa)KEHHUs CBETA.

30 3akoH npenomieHus ceera. [lonnoe
OTpaXKeHUE.

JlabopaTtopHas padota Ned «3meperune bu6mmorexal [OK

33 )
noKa3aTeJsi PEeIOMIICHHS CTEKJIa https://m.edsoo.ru/ffOced22

34 Jlunza. [Toctpoenne n300pakeHNs B JIMH3E. bubnuorexal [OK

®opmysia TOHKOH JIMH3bL. Y BEIIMUCHUE

https://m.edsoo.ru/ffOcf02e
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nuH3bl. [Ipumeps! pemienus 3auad.

JlabopaTopHas pabota Ne5 «Onpenenenne

35 OINITUYECKOM CHIIBI U (POKYCHOTO PACCTOSHUS
coOuparoIiei JIMH3b
Hucnepcus ceera. MatepdepeHus
36 MeXaHU4ecKuX BoJH. MHTepdepenuns bubmumorexal [OK
cBera. HekoTopeie mpuMeHeHuUs https://m.edsoo.ru/ff0cf862
UHTEpHEPEHINH.
7 Ty cvers. Tonppmcamonias BubmorexallOK
: https://m.edsoo.ru/ff0cfa4?
peleTka.
ITonepeyHOCTh CBETOBBIX BOJIH.
38 [Tonsapusanusa ceera. [lonepeynocts bubnnorexal [OK
CBETOBBIX BOJIH U 3JICKTPOMAarHUTHAs https://m.edsoo.ru/ffOcfc68
Teopus cBeta. [IpumMepsl perieHus 3aaad.
TOpHAas Ta Ne6 «M3mepenu
39 EJ?ISI({)SIaBgJFI)HEI CI]);(”SF(())BE:)I:]; B6()HH;>> P bubmiorexallOK
https://m.edsoo.ru/ffOcf6f0
I'n.IX. DnemenTs! TeOpUn
40 OTHOCHUTEIBHOCTH. bu6nmmorexal [OK
3aKOHBI AEKTPOANHAMUKHI M TIPUHIIUATT https://m.edsoo.ru/ffOcfel6
OTHOCHUTEJIBHOCTH.
a1 [TocTynaTsl TEOPUU OTHOCUTEIBHOCTH. bubnuorexal [OK
OTHOCUTETHHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcffc4
2 reopmomoamenmmomn. Srevens BuGmorerallOK
. : https://m.edsoo.ru/ff0d015e
PENATUBUCTCKON TMHAMHKH.
8 By, Heroummen caera BuGmroreralIOK
: ’ https://m.edsoo.ru/ff0d04a6
CriekTpbl M CHEKTpPAJIbHBIE alaparsbl.
44 Bunsl ciektpoB. CrieKTpasibHbBIN aHaIH3.
45 WudpakpacHoe U yabTpaduoIeToBoe bubnuorexal [OK
u3JyueHus. PEHTreHOBCKHUE JTy4H. https://m.edso0.ru/ff0d0302
16 [IIkana 37€KTPOMarHUTHBIX BOJIH. bubnnorexal [OK

https://m.edsoo.ru/ff0d091a
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JlabopaTtopHas padota Ne7 «Habmronenue bubmuortexal [OK
47 . 1 )
CIUTOIITHOTO U JINHEWYATOrO CIIEKTPOB) https://m.edsoo.ru/ff0dOafa
I'n.XI. CeeroBbie kBaHThl. KBaHTOBas
48 buzuka. 1 bubmuorexal [OK
dotorddext. Teopus poTorddekra. https://m.edsoo.ru/ff0dOafa
bu6mmorexal [OK
49 @otonsl. [Ipumenenne Gotorddexra. 1 hitps://m.edsoo.ru/ff0d0cas
50 JlaBnenue ceeta. XMMHUUYECKOE JICHCTBUE 1 bubmuorexal [OK
csera. dororpadus. https://m.edsoo.ru/ff0d0fd?2
I'n.XIl. AtomHuas ¢pusnka.
Crtpoenue atoma. OnbiTel Pesepdopra.
51 1
KBanToBeie nocrynarsl bopa. Monens
aToMa Bojopoa no bopy.
50 Tpynnoctu Teopun bopa. KBantoBas 1 bubanorexkal [OK
MexaHuka. Jlasepsl. https://m.edsoo.ru/ff0d1162
53 i/J[Ie;i(olzI[IL.I ?{):gﬁfii[:glfiogg;ﬁ?r;aunﬂ 1 BrbmuorexallOK
https://m.edsoo.ru/ff0d1356
AJIEMEHTAPHBIX YACTHII.
54 OTKphITHE paInOaKTUBHOCTU. ATb(a-, 1 bubnuortexal [OK
OeTa- ¥ raMMa- U3JTyYCHHS. https://m.edsoo.ru/ff0d0e38
PanuoakTuBHBIC IpeBpanieHus. 3aKOH
55 paanoakTUBHOTO pacnana. [lepuox 1
noJrypacmnaja.
56 N3otonsl. OTKpBITHE HEHTPOHA. 1
57 CrtpoeHre aTOMHOTO sijipa. SlepHbIe CUITHL. 1
DHeprus CBs3M aTOMHBIX sIJIEP.
58 SAnepHsble peakuuu. [lenenue saep ypasa. 1
59 Lennbie saepHble peakuunu. A nepHblid 1
peaxTop.
Tepmosnepnsie peakuuu. [Ipumenenune
saepHoi sHeprud. [lonyuenue
60 PaJIMOAKTUBHBIX U30TOIOB U MX 1

MMPUMCHCHUC. buonorunueckoe HeﬁCTBHC
pPaarOaKTUBHBIX HSHy‘IeHI/II\/II.
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Kontponbras padota Ne3 «KBaHTOBas

61 ¢buznkay .

I'n.X1V. Conneunas cucrema. Bugumeie
62 JIBIOKEHUS HEOECHBIX TEJI. 3aKOHBI 1

nekeHus mwianet. Cucrema 3emisi- Jlyna.
63 Comnnane. OCHOBHBIE XapaKTEPUCTUKHU 3BE3I. 1

Mineunsiii IyTh- Hama I'aakTuka.
64 Ctpoenue u 3Botonus BeeneHHoil. 1
65 Enunas ¢pusudeckas kapTuHa MUpA. 1
66 KonrponsHas pabora Ned «reMeHTHI 1

aCTPOHOMUU U acTPOPHUIUKU»
67 Hroroast koHTpoIbHAs paboTa. 1

. bubmuorexal [OK
68 Oo0maronuii ypor. . https://m.edsLoIo.ru/fde 1784
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECITEYHEHHUE OBPA30OBATEJIBHOT'O ITPOLLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IJ151 YYEHUKA

» ®duswnka, 10 kimacc/ Mskumes ['.5., Byxosnes b.b., Corckuit H.H. non penakuueii [lapdentseBoit
H.A., AxumnonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

» ®usuka, 11 knace/ Mskumes '.J1., Byxosues b.b., YUapyrun B.M. nox penaxnueii [laphentreBoit
H.A., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e MeToandeckre pekoMmeHaanuu Kk yaeOnnkam ['.S1. Mskumesa, b.b. byxosnesa, H.H. Cotckoro
«®Duznka. 10 xmace» n «Pusuka. 11 xkmace»

e Jlumaktudeckue marepuansl ®usuka 10-11 xknacc / A.E.Mapon, E.A.Mapon. — M.: M3narenscTBo
«dpodan, 2018 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
bubnuoteka I{IOK, AAKnacc, yun.py, pemry EI'D, ypoku ¢pusuku: http://www.phizinter.chat.ru/




