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MHNOACHUTEJIBHAA 3ATIMCKA

[Iporpamma o ¢usuke 6a30BOro ypoBHs Ha YpOBHE CpeqHero odmiero oopasoBaHus pazpaboTaHa
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUN K pe3yabTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEIbHON MPOrPaMMBlL,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
KOHILIENIIIMM TperojaBaHusi ydeOHoro mpeamera «®dusnka» B 00pa3oBaTeNbHBIX OpraHU3ALHUAX
Poccwuiickoit denepaiuy, pealn3yOIKX OCHOBHBIE 00pa30BaTelbHbIC IPOrPAMMBEI.

ConepkaHue mporpaMMmbl 1O (H3MKE HampaBieHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOH
KapTHHBI Mupa oOy4atommxcs 10—11 kiaccoB npu oOdyuennn nx ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO nojxoa. [Iporpamma o ¢usuke cooreercrByer TpedoBanusm GI'OC COO
K TJIaHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM M METalpeaMETHBIM pe3yibTaraM OOYYeHHS, a TaKKe
YUUTHIBAET HEOOXOIUMOCTh peajM3aldd MEKIIPEAMETHBIX CBs3ed (DU3UKM C eCTECTBEHHO-HAYYHBIMHU
y4eOHBIMHU TIpenMeTaMu. B Hell ompenenstoTcss OCHOBHBIE e H3ydeHHs (PU3UKHU Ha YPOBHE CpeIHEro
obmero oOpa3oBaHMs, TUIAHUpPYEMBIE pe3yJlIbTaThl OCBOGHHS Kypca (U3UKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIC, IpeAMETHbIC (Ha 0a30BOM ypPOBHE).

[IporpaMma o pusuKe BKIFOYAET:

e [UIAaHUPYEMbIE PE3YNbTaThl OCBOCHHsI Kypca (GU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

MIpeIMETHbIE PE3yJIbTAThI M0 rofjaM 00yUeHUS;

e cojiepykaHKe yueOHoro npeaMera «Pu3uKay 1o rogamM 00y4eHusL.

Ousznka Kak Hayka o HamOosee OONmMX 3aKOHAX MPHUPOIBI, BRICTYHAs B KAadeCcTBE Y4eOHOrO
mpeaMera B IIKOJNE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUH 00 OKPYKAOIIEM MHPE.
konpHBIN Kypc PHU3MKH — CHCTEMOOOPA3YIOMIMK JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (pH3UUECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SABJICHUN, U3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢dusnueckoii reorpadueii u actpoHoMuei. Vcnonp3oBaHue 1 aKTUBHOE IPUMEHEHHE (U3NYECKUX 3HAHUN
OmpesiesieT XapakTep M pa3BHTHE Pa3HOOOPA3HBIX TEXHONOTMH B cdepe JSHEpreTHKH, TPaHCIIOPTa,
OCBOEHHSI KOCMOCA, TOJIyYE€HUS HOBBIX MAaTEpHUajioB C 3aJaHHBIMH CBOMCTBaMH M ApYyrux. M3yueHwe
(hM3UKM BHOCHT OCHOBHOM BKJIaJa B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00y4aromnxcs,
B (opMupoBaHHE yMEHHWH TNPHMEHSTh HAYYHBIH METOJ TO3HAHWS TPH BBHIIOJIHEHHH WMH YYeOHBIX
HCCIIEI0BaHUMN.

B ocHOBY Kypca (hM3UKH sl YpOBHS CPEIHETO 0OIIEro 00pa30oBaHus MOJIOKEH Ps HIIeH, KOTOPBIC
MOYKHO paccMaTpUBaTh KaK MPUHIIMAITEI €70 TTOCTPOSHHUSL.

Hoes yernocmmnocmu. B COOTBETCTBHHM C HEH KypC SBISCTCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COMIEpXUT MaTepual W3 BCeX pa3lenoB (U3WKH, BKIIOYAET KaK BOMPOCH KIACCHYECKOW, TaK U
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C HEW MaTepwal Kypca (M3UKH OOBEIWHEH BOKPYT
¢m3muecknx Tteopuil. Bemymmm B Kypce sBisiercss (YOpMHpOBaHWE MPEACTABICHHH O CTPYKTYPHBIX
YPOBHSX MaTEPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmszamusi TpeAronaraer HWCIOI30BaHHE TyMaHHUTapHOTO
moTeHIrana GU3NIeCKOr HayKH, OCMBICTICHHE CBSI3W Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33pEHYECKHMH, HPABCTBEHHBIMU M SKOJIOTHIECKIMHE ITPOOIEMaMHu.

Hoes npuxnaonoii Hanpasnennocmu. Kype hr3ukm nmpearnonaraer 3HaKOMCTBO C ITUPOKAM KPYT'OM
TEXHUYECKUX M TEXHOJIOTMUECKUX MPIIIOKEHIH N3yIeHHBIX TEOPUi U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercst TOCPEICTBOM BBEICHUS SJIEMEHTOB COIEPIKAHMSI, TIOCBSIIEHHBIX
9KOIIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a
TaKKe 00CYXKIIEHHS MPOOIIEM PalMOHAIEHOTO TIPUPOIOTIONB30BAHUS M SKOIIOTHIECKOH Oe30IMacHOCTH.

CTep>XKHEBBIMHU DIIEMEHTaMH Kypca ()M3WKH Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUS SIBISIOTCS
¢usnueckue Teopun (HOpMUPOBAHUE IPEICTABICHUH O CTPYKTYpE IOCTPOSHHUS (PU3NYECKOH TEOpHH,
ponu pyHIaMEHTAIEHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE, TPAHUIAX
MIPUMEHUMOCTH TEOPHH, ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUI U TIPOIIECCOB).

CHCTEeMHO-/IEATEIbHOCTHEIN TOAXO0A B Kypce (U3WKHA pealn3yercs Mpexie BCEero 3a Cuer
OpTaHM3AINY SKCIIEPUMEHTAILHON JeSTeNbHOCTH o0ydarommxcs. s 6a30Boro ypoBHs Kypca (pr3uku —
3TO HMCIIOF30BAaHUE CHCTEMBI (PPOHTAIBLHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00OpaTOPHBIX padoT,
KOTOpBIE B IporpaMme no (Gpusuke oObeAWHEHbl B OOLIMH CIMCOK YYEHHMYECKHX NMPAKTUYECKUX padoT.
Brigenenne B ykazaHHOM IiepedyHe JabOpaTOPHBIX padOT, MPOBOAMMEBIX JUIS KOHTPOJS U OIEHKH,
OCYLIECTBIIIETCS] YYaCTHUKaMHU 00pa30BaTENbHOrO MpoLecca UCXO U3 0COOEHHOCTEH MIIaHUPOBAHUS U



ocHamleHus kaOmnHera ¢usukd. IIpm STOM obOecmeyuBaercsi OBNaJeHHE OOYYAIOMIMMHUCS YMEHHSIMH
MPOBOANTH KOCBEHHBIE M3MEPEHUS, UCCICAOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEMYMH M MOCTAHOBKY
OIBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonpimoe BHUMaHWe yaensieTcsi pelIeHHI0 PAacUETHBIX M KAaueCTBEHHBIX 3afad. [Ipu stoMm s
pacu€THBIX 3aJad TPUOPUTETOM SIBJSIFOTCS 3aJayd C SIBHO 3aJaHHONW (HU3MUYECKOH MOJENbIOo,
MO3BOJISIIONIME TIPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, Tak
WHTErpUPYS 3HAHUS U3 Pa3HBIX pasjenoB. J{Js KauecTBEHHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHCHHUE TPOTEKaHUS (U3UYCCKUX SIBICHUH M TPOIIECCOB B OKPY)KAIOIIEH JKU3HU, TpeOyrolue
BbIOOpa (pHU3MYECKON MOJENH IS CUTYalluU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpeboBanusmMu PI'OC COO x MaTepHalibHO-TEXHUYECKOMY OOECIICUCHHUIO
y4eOHOro mpoiiecca 0a30BbIii YPOBEHb Kypca U3UKU Ha YPOBHE CPEIHET0 001Iero o0pa3oBaHus TOHKECH
W3y4yaThCsl B YCIOBHSIX MPEAMETHOrO KaOmHeTa (U3MKH WM B YCIOBUSX MHTErPUPOBAHHOIO KaOHWHETa
MPEAMETOB eCTECTBEHHO-HAYYHOrO IHKIa. B kaOmHere (QU3HKM JOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpYAOBaHHE JJisi BBIMOJHEHUS YKa3aHHBIX B MporpamMme Mo (hU3nKe YYEHUYECKUX
MPAKTUYECKUX PaOOT U AEMOHCTPAIIHOHHOE 000PYIOBaHHE.

JeMoHcTpanmoHHOe 000pynoBanue GOpMHUPYETCsi B COOTBETCTBHU C MPUHIUIIOM MHHHMATBHON
JOCTaTOYHOCTH M OOECIICYMBAET IMOCTAHOBKY IEPEYHCICHHBIX B MpOrpaMMe MO (DU3UKE KITFOUEBBIX
JEeMOHCTPAllMi Ui WMCCIICNOBAaHMUSA M3y4aeMbIX SIBJICHHH W  MPOIECCOB, OMIUPUYECKHX H
(dyHIaMeHTaJIbHBIX 3aKOHOB, UX TEXHHYECKUX MPHUMEHEHHI.

JlaboparopHoe 00OpyZOBaHHE JUIS YYEHHMUECKHX MPAKTUYECKHX paboT QopMupyercs B BUC
TEMAaTUYECKUX KOMIUICKTOB M O0ECIEeUMBAETCS B pacuére OJHOTO0 KOMILIEKTa Ha JIBYX OOYYarOIHXCS.
TemaTuyeckre KOMILIEKTHI JIA0OpaTOPHOr0 000pYIOBaHUS JIOJDKHBI OBITh MIOCTPOSHBI Ha KOMITJIEKCHOM
WCTIOJIb30BAHUH aHAJIOTOBBIX U IIH(POBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BHJIE TU(PPOBBIX J1a00PaATOPHI.

OCHOBHBIMH TENISIMH U3y4deHHS (PU3UKHU B 00I1IeM 00pa3oBaHUM SBISIOTCS:

e popMupOBaHHE HMHTEpEca W CTPEMIJICHUS OOYYAIOMIMXCS K HAYyYHOMY W3YYCHHUIO MPUPOJIHI,

pa3BUTHE VX HHTEIUICKTYAIBHBIX 1 TBOPUECKHUX CIIOCOOHOCTEN;
® pa3BUTHE MPEICTABICHUA O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHHE MCCIEOBATEIHCKOTO
OTHOIICHUS K OKPY>KAIOIINUM SIBIICHHUSIM;

¢ opMUpOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJibTaTa H3yUYCHHS OCHOB CTPOCHUSI MaTePHU U
(dyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

¢ popMupoBaHHe yMEHHUI OOBSICHATH SBJICHUS C UCIIONB30BAHUEM (PH3MUYCCKUX 3HAHUH M HAYYHBIX
JIOKa3aTeINbCTB;

e popMUpOBaHHE TIPENCTABICHUN O PO (PHU3WKH ISl Pa3BUTHs JPYTHX E€CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJIOTHH.

JlocTikenue 3THX Ieleil oOecriednBaeTcs pelICHHEM CIEAYIOIUX 3a7ad B Mpollecce M3YICHUs
Kypca (M3UKH Ha yPOBHE CPEIHETO 00Iero o0pa3oBaHus:

® IpHOOpETEHNE CHCTEMBI 3HAHUK 00 0OmMUX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKITIOYAsT MEXAaHUKY, MOICKYISPHYIO (QU3HKY, JSJIEKTPOJMHAMUKY, KBAaHTOBYIO (H3HKY |
3JIEMEHTHI aCTPOPHU3UKH;
e opMUpOBaHHE YMEHUI MPHUMEHITh TEOPETUYCCKUE 3HAHUS JUIS OOBACHEHUS (DU3MUYECKUX
SIBIICHUN B TIPUPOJIC U JUTS IPUHATHS IPAKTHUCCKUX PEIICHUN B MTOBCEIHEBHOW XKHU3HU;

® OCBOCHHE CITOCOOOB PEIICHHS PA3IHYHBIX 337134 C SBHO 3aJJaHHOU (PH3MYECKOW MOJENbIO0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOATENLHOE CO3J[aHNEe (PU3MUECKON MOJICIH, aJCKBATHON YCIIOBHSM
3aJ1a4u;
¢ MOHMMaHHe (U3NYECKUX OCHOB M MPUHIMIIOB JCHCTBHS TEXHUUYECKHX YCTPOWCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPEY;

® OBJIAJICHUE METOJAMH CaMOCTOSITEIIBHOTO IJIAHWPOBAHHWS W TPOBEIACHUS  (U3UUECKHX
SKCIEPUMEHTOB, aHAJIW3a W HMHTEPIpeTanuy WH(GOpMAIMU, ONPEeNeHUs JOCTOBEPHOCTH
MOJY4YEHHOTO Pe3ysIbTaTa;

® CO3/IaHME YCIIOBHU JUIS PasBUTUS YMEHHH IPOCKTHO-HUCCIIEAOBATENbCKON, TBOPYECKOM
JeATEIIbHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypoBEHb) Ha YpOBHE CpegHEro 00IIero oopa3oBaHUsI OTBOAUTCS
136 gacos: B 10 xiacce — 68 yacoB (2 gaca B Hezeno), B 11 kinacce — 68 yaco (2 yaca B HEJIENHO).



[Ipeanaraemerii B mporpamme 1o (QHU3UKE TMepevyeHb J1a0OpaTOPHBIX M TMPAKTHYECKUX padoT
SIBIISIETCSl PEKOMEHAOBAaHHBIM, YYHUTENb AElaceT BBIOOP MpoBeneHHs JTabopaTOpHBIX padOT M OIMBITOB C
y4€ToM WHAMBUIYaIbHBIX ocobenHocTel oOyyaromuxcs. COAEP’KAHUE OBYYEHUS

10 KJIACC

Paznen 1. ®du3znka u MeT0AbI HAYYHOT0 MO3HAHNUS

®uszuka — Hayka o npupoge. HayuHble MeTOAapl IO3HAHUS OKpyXkaroumero mupa. Poib
SKCTIIEPUMEHTA U TEOPHH B MPOLIECCE TIO3HAHMS MPUPOBI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue GU3MUECKUX SBICHUH U mpolieccoB. Hayunsie runoressl. Gu3nueckrue 3aKOHBI U
Teopuu. ['paHUIIBI MPUMEHUMOCTH (PU3UMYECKUX 3aKOHOB. [[pHHIIUT COOTBETCTBUSI.

Ponp 1 MecTo ¢pusnku B GOpMHUPOBAaHHH COBPEMEHHOW HAYYHOH KapTUHBI MUPA, B MPAKTUYECKON
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu

AmnarnoroBsie ¥ IU(QPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATYHUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexanndeckoe aBmkeHne. OTHOCHTENBPHOCTh MEXaHHYECKOro ABIKeHHs. Cucrema oTcuéra.
Tpaekropusi.

[lepemerienre, cKOpocThb (CpeaHsst CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM
TOUYKH, WX MIPOEKITNU Ha OCH CUCTEMBI KoopAnHAT. CI0XKeHNe TIepEeMENIEHUH U CII0KEHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE MpSIMONMHEHHOe JBMXKeHue. [paduku 3aBUCHMOCTH
KOOpAWHAT, CKOPOCTH, YCKOPEHWSI, yTH U TIEPEMEICHUSI MaTePHATLHONW TOYKH OT BPEMEHH.

CroOomHOE magieHre. Y CKOpeHne CBOOOTHOTO TTaACHHUS.

Kpuponuneitnoe aBuxenue. JIBukeHHe MaTEpUaIbHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOW TI0
MOIYJTI0 CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAas CKOpocTh. Ilepmoj wm dacrora oOpareHus.
LentpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckne YCTpOIICTBA W MPAKTUYECKOE IPUMEHEHHWE: CIHUIOMETp, ABIDKEHHE CHapSIIOB,
LIEMTHBIE ¥ peMEHHBIE TTepelavm.

Jlemoncmpayuu

Monenb cucTeMbl OTCU€Ta, MIUTIOCTPAIAS KHHEMATHUYECKUX XapaKTEPUCTUK JBUKECHUS.

[IpeobpazoBanue IBUKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[TageHve Ten B BO3AyX€ U B pa3peskeHHOM IIPOCTPAHCTBE.

HaGmonenne nemxenus Tena, OpOMIEHHOTO MO YTJIOM K TOPU30HTY B TOPU30HTAJIHHO.

Wsmepenne yckopeHns cBOOOTHOTO MaeHNUS.

Harmpagienue ckopocTv MpH ABMKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

Nzydenne HepaBHOMEPHOTO IBIKEHUS C LIENBIO OMpEeeNIeH ] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHONIEHUS MEXOY WYTSAMH, NPOWICHHBIMH TEIOM 32 IIOCIIEAOBaTEbHbIE
paBHBIE TIPOMEXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM [BIDKEHHHM C HAYaJbHON CKOPOCTBIO, paBHOU
HYITIO.

N3yuyenune nBM>KEHHUS MIAPUKA B BSI3KOM >KHIKOCTH.

Nzydenne nBmkeHus Tena, OpOmeHHOro TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun ortHocutensHocTH ["amunest. IlepBriid 3akoH Hblorona. WHepuuanbHblE CHUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuu cuil. Bropoil 3akoH HeroToHa [uid MaTepHallbHOM
touku. Tperuii 3axoH Hpl0TOHA JUIs1 MaTepHAIBHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsoxectd. [lepBas kKocMuueckast CKOPOCTb.

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

Tpenne. Bunel Tpenust (mokosi, ckoibkeHHs, kKadeHus). Cuia TpeHus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJNBKEHUs U cuiia TpeHus nokost. Koaddunuent tpenns. Cuna conpoTUBICHUS IPH ABHKEHUH
TeNa B JKUAKOCTH WIIH rase.

[locTynarenpHoe U BpaliaTeIbHOE JBIKEHHE a0COIIOTHO TBEPAOIO Tena.



MoOMEHT CHIIBI OTHOCUTENBHO OCH Bpalenus. [lnedo cumbl. Y cinoBust paBHOBECHS TBEPIOTO Tea.

TexHudeckue yCTpONCTBA M  MPAKTHUUECKOE IMPUMEHEHHE: TMOAIIMIHUKH, JBIXKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBneHue uHepuuu.

CpaBHeHMEe Macc B3aUMOIEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnoxeHue cuil.

3aBHCUMOCTb CHJIIBI YIIPYTOCTH OT Ae(OpMAaIlHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUH.

CpaBHEHHE CHJI TPEHUS MTOKOSI, KAUCHUSI ¥ CKOJIBKCHHUSI.

VYcnoBus paBHOBecus TBEPIOro Tena. Bujbsl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Nzydenune npmxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B TPY>KWHE U PE3MHOBOM 00pasiie, oT
ux nehopmaliu.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BPAIlICHHUS.

Tema 3. 3aKonvl cOXpanenus 6 Mexanuke

NmMrmmyneec MaTepuanbHOW TOYKK (Tena), CHCTEMBI MAaTEPHANBHBIX TO4YeK. MMIymbC CHIIBI |
M3MEHEHHNE UMITyJIbCa Tela. 3aKOH COXpaHEHHs UMITYJIbca. PeakTuBHOE TBHKEHHE.

Pabora cubl. MOITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepraabHON TOUKH. Teopema 00 N3MEHEHUN KHHETUYECKOH SHEPTUH.

[MorenimanpHas sHeprus. I[loTeHuuanbHas BHEprus ynpyro aeOpMHUPOBAHHOW MPYKHHBL
[loTrennmanpHas YHEPTHS TeNa BOIM3H MOBEPXHOCTH 3eMITH.

[TorennmanpHbIe 1 HENOTEHIIMAIBHBIE CHITBI. CBS3b Pa0OTHI HEMOTEHITHANBHBIX CHJI C N3MEHEHHEM
MEXaHWYECKOW YHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHHMIECKON YHEPTHH.

Yrpyrue u Heylpyrue CTONKHOBEHUS.

TexHuueckue yCTpOUCTBa U MPAKTUUECKOE TPUMEHEHHE: BOJIOMET, KOMEP, MPY>KUHHBIA TTHUCTOJIET,
JIBUYKECHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEHUS UMITYIIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon moTEeHNIMATFHON PHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Nzydenne abcomoTHO HEYIIPYTOro yIapa ¢ MOMOIIBIO JBYX OAMHAKOBBIX HUTSHBIX MAsTHHKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW JHEPTHH Tella Ha IpuMepe
pacTsDKEHUST PE3UHOBOIO KIyTa.

Pazpnen 3. MoJsekyasipHasi Gu3uKa M TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIONIOXKEHUSI MOJIEKYIAPHO-KUHETUUECKOH TEOPUM W MX OIBITHOE OOOCHOBaHHE.
Bpoynosckoe nmBmwxkenme. Juddysus. Xapakrep IBKeHHWS W B3aMMOACHCTBUS YACTHIl BEIIECTBA.
Mogenu cTpoeHHs ra3oB, JKUAKOCTEH U TBEPABIX TeNl M OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u pa3mepsl Monekyi. KonuuectBo BemectBa. [loctosnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temnepatyp Llenbcus.

Mogens wupeanpHOoro rasza. (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETHYECKOH TEOpUH
uaeanbHOro rasa. AOCONIOTHas TeMIlepaTypa Kak Mepa cpelHeld KWHETHYEeCKOW IHEpPruH TEIIOBOrO
nBvokeHns dactun rasa. Ilkama temnepatyp KeneBuHa. I'a3zoBble 3akoHBI. YpaBHeHue MeHeneeBa—
Kianeiipona. 3akon [lansrona. M3omnporeccs! B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJTMYECTBOM BEILECTBA.
I'paduueckoe mpeacraBieHUe H30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

Texuuueckue ycTpolCTBa U IPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbITHI, T0Ka3bIBAIOIIME AUCKPETHOE CTPOCHHE BELIeCTBA, (oTorpaduu MOJIEKYJd OpraHMYECKUX
COEIIMHEHU.



OnbITel 10 TP QY3 KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBHKEHHUS.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBUSI.

Monenb, WITIOCTpUpYIOLIas NPUPOAY NABIEHUS ra3a Ha CTEHKH COCyJa.

OnbITHI, WITIOCTPUPYIOIINE YPaBHEHHE COCTOSHUS HI€aNbHOT0 rasa, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi

Omnpenenenrie Macchl BO3AyXa B KJIACCHOW KOMHATe€ HAa OCHOBE M3MEpEHUil 00bEMa KOMHATEHI,
JaBJICHUS U TEMIIEpaTyphl BO3yxa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKIY apaMeTpaMu COCTOSHUS pa3peKeHHOro rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmonnHamuueckas cuctema. BHYTpeHHsSI SJHEprHsl TEPMOANHAMHYECKOH CHCTEMBI M CIOCOOBI
e€¢ n3MeHenus. KonnuecTBo TemmoTsl W paboTa. BHYTpeHHsIsI SHEpTUs OJJHOATOMHOTO HJeajbHOrO rasa.
Buner Terionepenaun: TEIONPOBOIHOCTh, KOHBEKIINS, U3ITyUeHHE. Y JefbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TenoTs! Mpy Teronepeaaye.

[Monstue 00 anuabatHOM mporiecce. IlepBbIii 3akOH TepMoAMHAMUKU. [IpUMEHEHHE TEepBOro
3aKOHa TEPMOAMHAMUKH K H3ompoiieccaM. [ paduueckas nHTeprperanus paboTh raza.

Bropoii 3akon TepmonuHaMuki. HeoOpaTuMOoCTh IPOIIECCOB B IPUPOIE.

TeroBele MamuHbl. [IpUHIMIBI JEHCTBHST TEIUIOBBIX MammH. [IpeoOpa3oBaHusi SHEPruu B
TernoBblXx MammHax. Koaddurment monesnoro aeWctBus TersioBoi Mammebl. [ukn Kapao m ero
KO3(PUITUEHT MOJIEIHOTO AEUCTBUSA. DKOIOTHIECKHE MTPOOIEMBI TEMIOIHEPT €THKH.

TexHudeckrne yCTpOCTBAa M TNPaKTHYECKOE MpPHUMEHEHHE: IBUTATElh BHYTPEHHETO CropaHwus,
OBITOBOI XOMOAMIBHNK, KOHAUIIHOHED.

Jemoncmpayuu

W3meHeHne BHyTpeHHEN SHEPTHH Tejla IPHU COBEPIICHUH PaOOTHI: BBUIET MPOOKH M3 OyTHUIKA MO/
NEHCTBHEM  CXKaToro BO3AayXa, HarpeBanne »d¢upa B JaTYHHOH TpyOke TyTEM  TpeHUs
(BHICOIEMOHCTPAITHS).

W3menenne BHyTpeHHEH SHEPTHH (TEMIIepaTyphl) Tella MpH TerIonepeaaye.

OMmbIT M0 aarabaTHOMY PaCIIMPEHUIO BO3MyXa (OIBIT C BO3AYIITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomol

M3Mmepenue yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpezammnute cocmoanusa eeujecmea. Dazosvie nepexoonvl

ITapooOpazoBanne W KoHmeHcarus. McmapeHue m kumneHue. AOCONIOTHAS W OTHOCHTEIhHAS
BIIQXXHOCTh BO3AyXa. HacelmmeHHBId map. YaenpHas TeoTa MapooOpa3oBaHUsA. 3aBUCHMOCTD
TeMIIepaTypbl KUIICHUS OT JaBJICHHUS.

Tépmoe Tenmo. Kpucrammueckue u aMopHBIC Tena. AHH30TPOITHS CBOMCTB KPUCTAIIIOB. JKuakue
kpuctaiuisl. CoBpeMeHHbIe MaTepruaisl. [ImaBnenue u KprucTamm3anus. Y aeapHas TeryioTa IUTaBIIeHHs.
Cybnumarusi.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHHYecKrue yCTPOUCTBA U MPAKTUUECKOE NPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KATIOPUMETP,
TEXHOJIOTUU MOyYEHHUS COBPEMEHHBIX MAaTEPUAIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACBHILICHHBIX TAPOB.

Kunenue npy noHM>KEHHOM J1aBJICHUU.

Crioco0bI M3MepEeHUsT BIaKHOCTH.

HaGuroieHnie HarpeBaHus U TJIaBIICHUS KPUCTATHIECKOTO BEIECTBA.

JemoHCcTpanus KpUCTalIoB.

Yuenuueckuil sxcnepumenm, 1abopamoprwie pabomul

N3mepeHne 0THOCUTENBHON BIIa’KHOCTH BO3/1yXa.

Paznen 4. DiekTpoaHAMHKA
Tema 1. Inekmpocmamuxa

3HeKTpPI3aLII/I$I TECI. SHGKTpI/ILICCKI/Iﬁ 3apsna. I[Ba BUIA DJJICKTPUYCCKUX 3apAaa0B. HpOBOI[HI/IKI/I,
AUBJICKTPUKU U IMOJIYIIPOBOJAHUKHU. 3aKoH COXpaHCHUA SJICKTPHUICCKOI'O 3apdaa.



BsaumogpeiictBue 3apsnoB. 3akoH Kynona. TodedHblif 3meKTpUUecKUi 3apsi. ONEKTPUUECKOe
none. Hanpssk€HHOCTD ANeKTpuYecKoro mnois. [IpuHImn cyneprno3uiiuu 3IeKTpUIecKux mnoned. Jlnnuu
HanpspKEHHOCTH 3JIEKTPUYECKOTO OIS,

Pabora cun snexkrpocratuueckoro mons. [lorenuman. Pasnocte morteHnmanos. IIpoBognuku u
JTUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. J{nanekTpuueckas IpoHUIIAeMOCTb.

Onexrpoémkocth.  KouaeHcaTop.  DNEeKTpOEMKOCTh  IUIOCKOTO — KOHJEHCATopa.  JHEprus
3apsKEHHOr0 KOHJeHCaTopa.

Texnuueckne ycTpoiicTBa W TNpPaKTUYECKOe MPHUMEHEHHE: JJIEKTPOCKON, 3JIEKTPOMETP,
JNEKTpOCTaTHYECKas 3allUTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, KOHIECHCATOP, KOMMPOBAIBHBIN armmapar,
CTPYHHBIN IPUHTED.

Lemoncmpayuu

Y CTpolicTBO ¥ IPUHLMIL IEMCTBUS IEKTPOMETPA.

B3aumonelicTBrue Ha3JIEKTPU30BAHHBIX TEIN.

OJNEeKTpUYECKOe Toe 3apsSKEHHBIX Tel.

[IpoBOAHUKH B 37EKTPOCTATHUECKOM ITOJIE.

OnexTpocTaTudecKas 3amuTa.

JVDIeKTPUKY B 3JIEKTPOCTATHUECKOM ITOJIE.

3aBHCUMOCTD AJIEKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPa OT IJIOIAIN TUIACTHH, PACCTOSHHS MEXIY
HUMH U JTUIICKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomol

N3mepenne ek Tpo€MKOCTH KOHAEHCATOopa.

Tema 2. Ilocmosannubstit Inekmpuueckuii mox. Toxu 6 paznuunvix cpeoax

ONEeKTpUYEeCKHii TOK. Y CJIOBHS CYIIECTBOBAHUS AIIEKTPHUECKOro Toka. Mcrounmkn Toka. Cuia
ToKa. [ToCTOSIHHBIHN TOK.

Hamnpspkenue. 3akon OMa Jutst ygacTKa IIETIH.

DJNEeKTpUYecKoe COINPOTHBJICHHE. YIENbHOE COMpPOTHBIECHHE BemiecTBa. llocimemoBaTenpHOE,
napajuieIbHOe, CMEIIAaHHOE COeIMHEHHE TPOBOIHUKOB.

Pabota amexTpudeckoro Toka. 3akoH Jxoymsi—JIeniia. MoImHOCTh 3JIEKTPHIECKOTO TOKA.

DNEeKTPOABIKYIIAs CHUJIa U BHYTPEHHEE COMPOTHUBIICHIE HCTOYHUKA TOKa. 3akoH OMa 115l TOTHON
(3aMKHYTO#) dJIeKTprIecKoi 1enu. KopoTkoe 3aMbIKaHue.

OJNeKTpoHHAs TPOBOAMMOCTDh TBEPABIX METAJUIOB. 3aBHUCHMOCTH COMPOTHUBICHHS METaJUIOB OT
TemnepaTypsl. CBepXIIPOBOANMOCTb.

DNeKTpUYIecKrii TOK B BaKkyyMe. CBOWCTBA DIIEKTPOHHBIX ITYYKOB.

[HomynpoBogauku. CoOCTBEHHAs! M TpUMECHas! TPOBOIUMOCTE MTONyNIPOBOAHIKOB. CBoiicTBa p—h-
niepexona. [lomynpoBoHIKOBBIE TPUOOPEI.

DJNEeKTPUYIECKH TOK B PACTBOPAxX M PACIlIaBax AJIEKTPOIUTOB. DIEKTPOIUTHIECKAS AUCCOITUAITHS.
ONEKTPOITH3.

OnexkTpuueckuii TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTENbHBIA pa3psan. MomHusl.
[Tna3ma.

TexHudeckne yCTpPOHCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIlepMETp, BOJBTMETpP, PEOCTarT,
WCTOYHUKH TOKa, JJIEKTPOHATPEBATENbHBIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP

CONPOTHUBJICHUS, BAKYyMHBIH WO, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOIYIPOBOAHUKOBEIN VO,
raJbBaHUKa.

Lemoncmpayuu

W3mepenre cHITbI TOKa U HATIPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIIECHUS UUIMHAPHUYECKUX TPOBOJAHUKOB OT IJIUHBI, IJIOUIAJAH MOMEPEYHOrO
CeUeHMs M MaTepuala.

CMmelaHHOE COeAMHEHUE MPOBOIHUKOB.

[Ipsimoe m3mMepeHue IeKTPONBIKYIIEH critbl. KopoTkoe 3aMbIkaHre ralbBaHHYECKOTO DJIEMEHTa
Y OIIEHKa BHYTPEHHETO COIPOTUBJICHUS.

3aBHUCHUMOCTb COITPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYyPHI.

[IpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoil pa3psii 1 IpOBOAMMOCTE BO3IyXa.

OQHOCTOPOHHSA MPOBOJUMOCTD IUOA.



Yuenuueckuii sxkcnepumenm, nabopamoprule pabomal

N3ydenue cMeaHHOrO COEAMHEHUS PE3UCTOPOB.

N3mepenune 351eKTpoaBHKYILEH CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habnronenue snektponmsa.

MexnpeaMeTHbIe CBA3U

Uzyuenne xkypca ¢usukn 6a3oBoro ypoBHs B 10 Kimacce ocymiecTBisieTcsi ¢ y4€TOM
COZIepKaTEeIbHBIX MEKIPEAMETHBIX CBA3eld C KypcamMH MaTeMaTHKH, OMONIOTHH, XMMHUH, reorpadguu u
TEXHOJIOTHH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C U3Y4YEHHEM METOJOB HAYYHOTO ITO3HAHHS: SIBJICHUE,
HayuyHblii (akT, rumoresa, ¢uU3MYecKas BEIUYMHA, 3aKOH, TEOpHUs, HAOJNIIOJICHUE, DKCIECPUMEHT,
MOJIEIMPOBAaHKE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHne CUCTEMbl YpaBHEHWH, JMHelHas (QyHKUus, mapabona, runepborna, MX
rpadMKi M CBOWCTBA, TPUTOHOMETpUYeCKHe QYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CJIOKEHHNE BEKTOPOB.

buonoeus: Mexanndeckoe JBMKEHUE B KUBOW MPHUPOAE, TUPQY3us, OCMOC, TEII0O0OMEH JKHUBBIX
OpPTaHHU3MOB (BUIbI TEIUIONEPENAaYH, TEINIOBOE PABHOBECHE), NIEKTPUUECKHUE SIBIEHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHME BElIeCTBa, CTPOEHHE aTOMOB M MOJEKYJ, MOJIb BeIIeCTBa,
MOJISIpHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEIN, JKUJAKOCTEH W ra30B, HIEKTPUUYECKUE CBOMCTBA
METaJIJIOB, AJIEKTPOIUTHYECKAs TNCCOIUAINS, TaTbBAHUKA.

T'eocpaghua: BIaxHOCTh BO3/LyXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonocua: mpeoOpa3oBaHHWE MABIKEHHH C HCIIOIB30BAaHMEM MEXAaHHW3MOB, Y4YE€T TPEHHA B
TEXHHUKE, TMOAIINITHIKH, UCTIONh30BaHUE 3aKOHA COXPAaHEHHS MMITYJIbCca B TEXHUKE (pakera, BOJAOMET H
JpyTHe), JBUTATEb BHYTPEHHETO CrOpaHusl, apoBas TypOMHA, OBITOBON XOJIOMWIBHUK, KOHUIIMOHED,
TEXHOJIOTUW TIOJYYEHHS COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCJI€ HAHOMATEpHAIOB, U HAHOTEXHOJIOTHH,
JNIEKTpOCTaTHYECKasl 3aluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB, KCEPOKC, CTPYWHBIM TMPHHTED,
3JIEKTpOHArpeBaTeNbHble IPUOOPEL, AIEKTPOOCBETUTENbHBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pa3znen 4. DjekTpoamHAMHKA

Tema 3. Maznummnoe none. InekKmpomazHumHas UHOYKYUA

ITocTossHHBIE MarHuThHL. B3auMonelicTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe mnone. Bekrop
MarHuTHOM MHAYKUWH. [IpuHOUI Cyneprno3suUuy MAarHUTHBIX MOned. JIMHMM MarHUTHOM HMHIYKLUU.
KaptrHa nMHMII MArHUTHOM MHAYKIWHU MOJIS TOCTOSSHHBIX MarHUTOB.

MarauTtHO€ 1oJie MPOBOJHMKA C TOKOM. KapTiHa JHHUN WHAYKIIMA MarHATHOTO TOJS JJTUHHOTO
MPSIMOTO TIPOBOJHWKA ¥ 3aMKHYTOTO KOJBIIEBOTO TMPOBOAHHMKA, KATYMIKH ¢ TOKOoM. OmbIT Dpcrena.
BzaumonelicTBrue MPOBOJAHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyNTb U HalIpaBJIeHUE.

Cuna JlopeHua, e€ MOAynab W HampaBieHHE. J[BHKEHHE 3apsyKEHHOM 4YacTULBl B OJHOPOJHOM
MarHuTHOM 1ione. Pabora cuier JlopeHia.

SlBneHne  snekTpoMarHUTHOM — wHAyKUMH. [loTOk  BekTOpa  MArHUTHOW  HMHIYKIMH.
ONEKTPOIBHKYILAS CUJIa MHAYKLIHMH. 3aKOH 3JIEKTPOMArHUTHON MHaAyKuuu Papanges.

BuxpeBoe snmekTpudeckoe moine. IIeKTPOIBIKYIIAs CHIa MHAYKIINN B IPOBOJHUKE, ABIKYIIIEMCS
MOCTYTIATENhHO B OJHOPOJHOM MarHATHOM TIOJIE.

IIpaBuio Jlenna.

WNHaykTuBHOCTE. SIBIIEHHE CAMOMHIYKIIUU. DIEKTPOIBHKYIIAS CHIa CAMOWHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIIKHA C TOKOM.

DNeKTpOMarHuTHOE TIOJE.

TexHudyeckne  yCTpoWicTBA M TIPAaKTUYECKOE  TPUMEHEHHE:  IIOCTOSHHBIE  MAarHHUTEHI,
AIEKTPOMATHUTHI, SJIEKTPOJBUTATENb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHUIl, HHTYKITHOHHAS [1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE IEKTPOHHOIO MTyYKa MArHUTHBIM TOJIEM.

JIvHUM WHAYKIIUA MAarHUTHOTO TIOJIS.

B3aumopelicTBre IByX MPOBOJHUKOB C TOKOM.



Cuna Amrepa.

HevicrBue cuibl JIopeH11a Ha MOHBI 3JIEKTPOJIUTA.

SIBeHME 3JIEKTPOMAarHUTHON MHAYKIUU.

ITpaBuno Jlenna.

3aBHUCHUMOCTb JIEKTPOJBIKYILECH CHUITBI UHAYKIIMU OT CKOPOCTH U3MEHEHUSI MAaTHUTHOTO MOTOKA.
SIBneHne caMOMHAYKIMH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

M3ydeHre MarHuTHOTO MOJS KATYIIKH C TOKOM.

HccnenoBanue neiicTBUSI HOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS JIEKTPOMATHUTHON MHAYKIUU.

Paznen 5. Konebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomazHumnble KonedOanus

KonebarensHas cucrema. CBoOomHble MeXaHWYecKHe KonebaHus. ['apMoHHuYeckue KoieOaHWsL.
[lepuon, uacrora, ammiutyna u (aza konedanuid. [IpyKUHHBIA MasSTHUK. MaTeMaTHUYeCKUN MasiTHUK.
YpaBHeHHE rapMOHUYECKUX KonebaHuil. [IpeBparienne sHepTUH MPHU TAPMOHUYECKUX KOJeOaHUSX.

Konebatenpubiii  KOHTYp.  CBOOOJHBIE  DJIGKTPOMArHUTHBIC  KOJAeOAHWUS B  HJICAIIBHOM
KonebaTenbHOM KOHTYpe. AHAJOTHsI MEXKJIy MEXaHWYECKHMMU W DIJIEKTPOMATHUTHBIMH KOJIEOaHUSMH.
®opmyna Tomcona. 3aKOH COXpaHEHHS SHEPTHH B UEAIbHOM KOIe0aTeIbHOM KOHTYDE.

[Ipencrasnenne o 3aryxamonmx KoieOaHUSX. BbIHYXKICHHBIE MeXaHWYECKUE KoJIeOaHMS.
Pe3onanc. BeiHyX/IeHHBIE 3JIEKTPOMAarHUTHBIC KOJIeOaHHSI.

Ilepemennsrii Tok. CHHYCOMAANBHBIA TEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUTHTYTHOE U AEHCTBYIOIIEE 3HAUEHNE CUJIBI TOKA 1 HANPSKEHHUS.

Tpanchopmatop. IIpomsBoacTtBo, mepemawa ©  TOTpeOJIEHHE  IIEKTPHUUECKON  DHEPruu.
OKOJIOTHYeCcKUEe PUCKHU TP MPOU3BOICTBE ANEKTporIHEpruu. KynbTypa MCIIONB30BaHUS 3IIEKTPOIHEPTUN
B IOBCEAHEBHOW JKHU3HU.

TexHuueckue YCTPONCTBA M MPAKTHUUYECKOE MPUMEHEHHWE: DJIEKTPUYECKUA 3BOHOK, TE€HEpaTop
[IEPEMEHHOI0 TOKA, JJMHUU dJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanme mapaMeTpoB KoJeOATENBHON CHCTeMBl (MPYKUHHBIA WIH  MaTeMaTHYCCKUN
MasITHHK).

Hab6monenne 3aTyxaromux KojieOaHui.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOIEOaHUI.

Hab6monenme pesonaHnca.

CB0OOIHBIC 3JICKTPOMATHATHEIE KOJICOAHUSI.

OcmorpaMMbl (3aBUCHMOCTH CHJIBI TOKA W HATPSDKEHUST OT BPEMEHH) IUTS DJIEKTPOMAarHUTHBIX
KoJie0aHmil.

Pe3oHanc mnpu mociaenoBaTENbHOM COECOUHEHUM PE3UCTOpa, KATYIIKH HWHAYKTUBHOCTH H
KOHJEeHcaTopa.

Mopenp TUHUY 3JEKTPOIIepenayn.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

HccnenoBanne 3aBUCIMOCTH TIEpHOIa MAJBIX KoJeOaHWH Tpy3a HA HUTH OT JUTMHBI HUTH W MacChl
rpysa.

HccnenoBanue MmepeMEHHOr0 TOKA B LIEMH W3 IMOCIEIOBATEIBHO COEOUHEHHBIX KOHIEHCATOPA,
KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpOMAZHUMHbBLE GOTHbL

MexaHuueckue BOJIHBI, yclIOBUs pacrpoctpaHeHus. Ilepuon. CkoOpocTh pacnpoCTpaHEHUs HU
JuirHa BONHBL [lonepeunsie u mpofonbHble BOMHBL. MHTEpdepennns nu mudpakinns MeEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. YCJIOBUSI H3JIY4YEHHUS JJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHtanus BektopoB E, B, V B asnekrpomarHuTHON BONHE. CBOWMCTBa 3IIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, TperoMiIeHne, noisipusanus, audpakius, naTephepernns. CKOpOCTh AIEKTPOMArHUTHBIX
BOJIH.

[Tkana 31eKTPOMarHUTHBIX BOJIH. [I[pMeHEeHNe 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMNEl pagrocBs3u U TeneBuIeHus. Paguonokanus.



ONEeKTpOMarHuTHOE 3arps3HEHUE OKPYKArOIIEH Cpepl.

TexHuueckne yCTpoOMCTBA W MPAKTHUECKOE INPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yABTPa3BYKOBas JMAarHOCTHKa B TEXHUKE W MEAWLIMHE, pajap, paAuoONpuEMHHK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Lemoncmpayuu

O6pa3zoBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOIOIbHBIX BOJH.

Konebmromeecst Teno kak UCTOUYHHK 3BYKa.

Habnronenue otpa)keHus ¥ MPEIOMIICHUS MEXaHHYECKHX BOJH.

Habmronenne nunrepdepeHnnu u audpakuuyd MEXaHUIECKUX BOJIH.

3BYKOBOW pe30HAHC.

Ha0uroieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/ION M YaCTOTON KOJICOaHUI.

HccnenoBanne cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXkeHUE, IpeIOMJIEHHE, TOJIIpU3aIus,
nrdpakiwst, UHTEpEp SHITHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonnHeiiHOe pacnpocTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. ToueuHbl UICTOUHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHne n300pakeHni B MIIOCKOM 3epKaie.

[Ipenomnenne cBera. 3akOHBI TPENOMIICHHS] CBeTa. AOCONIOTHBIA IMOKAa3aTeNb IMPETOMIICHHUSL.
[TonHOE BHYTpeHHEE oTpaxeHue. [IpeaenbHblil yro nNoJHOro BHYTPEHHETO OTPaXKEHUS.

Hucnepcus cera. CnoxHbIM coctaB 6enoro cBeta. L(Ber.

Cobupatomue u paccenBatome JHH3bL. ToHKas 1H3a. POKYCHOE pacCTOSHUE U ONTHYECKas Chia
TOHKO# JHH3bI. [locTpoeHre n300pakeHuid B COOMPAIOIINX U paccenBaronux JuH3ax. Dopmya TOHKOM
JIMH3EL. Y BEeIIMUCHHE, JaBAECMOE JIMH301.

IIpenensl pUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenins cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS HAOIIIOJCHHS
MaKCUMyMOB M MHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTWHE OT JBYX CHH(A3HBIX KOI'€pPEHTHBIX
HACTOYHHUKOB.

Hudpakmus cBera. udpakiuonnas pemérka. Y cIoBue HaOIIOICHNS TIaBHBIX MAKCHMYMOB IIPH
MaJeH MOHOXPOMATHIECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

ITonsipuzanus ceera.

TexHudyeckne ycTpoWcTBAa M TPAKTHYECKOE TPUMEHEHHWe: OYKH, JIyma, (oTtoammapar,
MPOCKIIMOHHBIA amliapatr, MHKpPOCKOII, TeJIEeCKON, BOJIOKOHHAs ONTHKA, JH(PAKIMOHHAS peIéTKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacpocTpaHeHne, OTpakeHUE U MpertoMiieHre cBeTa. Onrudeckre mpruOopEhI.

ITonHOE BHyTpeHHEE OTpakeHue. Moaenb cBeToBoja.

HccnenoBanme CBOMCTB N300pa)KeHUH B JTHMH3AX.

Mojenu MUKpOCKoIIa, TeJIecKomna.

HaGmonenne natephepeHnnn cBera.

HaGmonenne nudpaxmuu cBera.

HaGmonenne nucriepcun cBeta.

[Tony4yenue cekTpa ¢ MOMOLIBIO IPU3MBI.

[TomydeHne criekTpa ¢ MOMOIIBI0 TUPPAKITHOHHON PEIIETKH.

HaGmonenne monsipu3aiiu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoprie pabomul

M3mepeHne nmokasaTens NpeiOMIICHUSI CTEKIIA.

HccnenoBanne cBOHCTB M300payKEHUH B TMH3AX.

HaGmonenue nucniepcun cBeta.

Paznen 6. OcHOBBI clienMaJIbLHONW TEOPHH OTHOCHTEIBHOCTH
I'panuiel OPUMEHMMOCTH — KJIacCHUeCKOW MexaHukd. llocTynmaTel —chenuainbHOM — TEOpuu
OTHOCHTEIBHOCTH: MHBAapPUAHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMe, HNPUHIMII OTHOCHUTEIHHOCTH
OlHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHH U COKPAILICHUE ITTHBI.
OHeprus 1 UMITYJIbC PENATUBUCTCKOW YaCTHIIBL.



CBs3b Macchl C 3HepFI/I€I>'I 1 UMITYJICOM pCJISITI/IBI/ICTCKOfI JaCTUIbI. 3H€pFHﬂ ITIOKOsI.

Paznen 7. KBanToBasi pusznka

Tema 1. Inemenmol K@anmoeow onmuKu

®otonsl. Popmyna [Inanka cBa3u sHeprun HOTOHA C €ro YaCTOTOW. DHEPTHUs M UMITYJILC (POTOHA.

OtkpeiTie U uccienoanue Qoroaddexra. Ombitet A. I'. CroneroBa. 3akonbsl Qorodddekra.
VYpasuenne Ditamreitna st poroaddekra. «Kpachas rpanuna» horodrdpdexra.

Harnenue cBera. Onbitel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

Texuuueckne yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOdEMEHT, POTONATIMK, COIHEUHAs
Oartapesi, CBETOIMO/I.

Lemoncmpayuu

®doTo3¢h ekt Ha ycTaHOBKE C IIMHKOBOH TUIACTHHOM.

UccnenoBanue 3akoHOB BHeMHero (poToddexra.

Cgeroanop.

Conneunas OGarapest.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -dactuil. [lmaHerapHas Mojenb
aroma. [loctymater bopa. M3nydenne u moriomenne GOTOHOB MPHU MEPEXOe aToMa ¢ OJHOTO YPOBHSA
JHEepruw Ha Apyroi. Buzapl ciekTpoB. CriekTp ypOBHEH SHEPTHH aTOMa BOAOPO/IA.

BonHosblie cBoiicTBa yactuil. Bonubl e bpoina. KopmnyckyisipHO-BOJHOBOM Jyanu3M.

CIOHTaHHOE U BBIHYXJICHHOC U3JTy4YCHUC.

TexHu4eckne ycTpoOHCTBa M MPAKTHYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHanmnu3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu

Mopnens ombita Pesepdopra.

Onpeznenenvie JUIMHBI BOJTHBI JIa3epa.

Habmonenne muHERYaTBIX CIICKTPOB U3ITYUICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomol

Hab6monenmne nuHeRIaTOro CriekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JTOKAa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE pPagrOaKTHBHOCTH.
Omnswitel Pesepdopma mo ompeneneHuio cocraBa pagroakTHBHOTO m3nmydeHus. CoiicTBa amb(a-, Oera-,
ramMma-usnydenus. BrusHue painoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpeITHE TTpOTOHA W HeWTpoHa. HykmoHHas mozxens simpa [eitzenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncno siapa. M30Tormsl.

Anpda-pacian. ONEKTPOHHBII W TO3UTPOHHEIN Oera-pacmax. ['amma-msmydenue. 3axoH
PaaMoOaKTUBHOTO pacmaja.

DHeprus CBs3W HYKIIOHOB B siape. SlnepHbie cuibl. JledekT Macchl sapa.

S nepHble peakunu. [lenenue u cuHTe3 SAEP.

Anepusrit peaktop. TepmosmepHsrii cuuTe3. [IpobmeMbl M TIEPCHIEKTUBHI SACPHONH SHEPTETHKH.
OKOJIOTUYECKUE ACHEKTHI SIACPHON SHEPTE€TUKHU.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Meronap! HaOMIOASHNUS U PETHCTPAIIMH SJIEMEHTAPHBIX YACTHII.

OyHaaMeHTanbHbIE B3aUMOecTBUA. EMMHCTBO (hr3ndeckoit KapTHHBI MUpA.

TexHuueckne ycTpolcTBa M MPAaKTHYECKOE MPUMEHEHHE: T03UMeTp, kamepa BuibcoHa, saepHbIit
peaxTop, aToMHast 6oM0a.

Lemoncmpayuu

CuéT4rK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi
HccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM (G oTorpadusim).

Paznen 8. DieMeHTHI aCTPOHOMIH M ACTPOPU3UKHA
Oransl pa3BuTHs acTpoHOMuUU. [IpukinanHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMUMU.



Bun 3Bé3nHoro HeOa. Co3Be3aus, sipkue 3BE3bI, TUIAHETHI, X BUIUMOE JBIKEHHE.

ConHedHas cucteMa.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHma u 3BE3. 3BE3NBI, UX OCHOBHBIE
XapaKkTepuCTUKU. JluarpaMma  «CIEKTPaJbHBIM  KJACC —  CBETUMOCTb».  3BE3NBI  IJIaBHOMU
MOCTIEI0OBATENBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3] IJIAaBHOW IOCIEOBATEbHOCTH.
Buytpennee ctpoenue 38&€3a. CoBpeMeHHBIE NMPEICTaBICHNUA O MPOUCXOKISHUH U 3Bomtonu CollHLa U
3BE3/1. DTambl XKU3HU 3BE3].

Mneunsrit [Iyts — nama [anaktuka. [lonokenwe u nBuxenue Comnmna B [amaktuke. Turbl
rajakTuk. PaguoranakTuky v kBazapsl. UEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66na. Pazoeranue ramaktuk. Teopusi Bombiioro
B3pbIBA. PenMKTOBOE H3IIyYeHHeE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HabnroneHnst HEBOOPY)KEHHBIM TJ1a30M C HCIONB30BAHHEM KOMITBIOTEPHBIX TPHIOKEHUN st
OIpe/IeTICHUs] MTOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIATy: OCHOBHBIE co3Be3aus CeBepHOro
TIONTyIIAPUS U SIPKHE 3BE3IBI.

HaGmonenus B teneckon Jlynsl, maner, Mieunoro [TyTu.

00600 aromee NOBTOpeHUE

Ponp ¢u3nku M acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJIOTWYECKOW, COIMAIBHOW M ITHYECKON
cdepax AesTeNLHOCTH YeIOBEKa, POJb K MECTO (PU3MKHM M aCTPOHOMHUH B COBPEMEHHON HAYYHOW KapTHHE
MUpa, POJIb PU3HUYECKOH TeOpHH B (POPMUPOBAHUM TPEICTABICHUN O (U3NUIECKON KapTHHE MUPA, MECTO
(m3nueckoil KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O
MIpHUpOIE.

Me:xknpenMeTHble CBSI3U

M3yuenme kypca ¢u3uku 0a3oBoro ypoBHS B 11 Kimacce ocCymecTBiIseTcs ¢ YIETOM
COZIepKATEIBHBIX MEKIPEAMETHBIX CBSA3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHH, Teorpaduu u
TEXHOJIOTHN.

Mesicnpeomemmuvie noHAmMUs, CBS3aHHBIE C U3Y4YEHHEM METOJI0B HAay4yHOI'O IO3HAHUSL: SBIIEHUE,
Hay4Hblil (axr, runoresa, ¢usnyeckas BeIMYMHA, 3aKOH, TEOpUs, HAONIOJEHUE, IKCIIEPUMEHT,
MOJIEINPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pelleHUE CUCTEMbl YPaBHEHUHN, TPUTOHOMETPUYECKUE (QYHKIMH: CHHYC, KOCHHYC,
TaHIeHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HUX IPOEKIUU Ha OCH
KOOpIMHAT, CIIOKCHHWE BEKTOPOB, IPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKUMH, NPHU3HAKH [10J00US
TPEYroJIbHUKOB, ONpe/eJIEHHE IUIOLIAIH IIIOCKUX GUryp u 00béma Ter.

buonozus: snekrpudeckue SBICHUS B JKMBOW INPHUPOAE, KoyieOaTenbHbIE IBIKEHHS B KHUBOU
MIPUPOJIE, ONTHUYECKHUE SIBIICHUS B )KUBOH NPUPOJE, NCHCTBUE paAHALNN HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHWE aTOMOB W MOJIEKYJI, KPUCTAJIIMYECKash CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pa30BaHUsl KPUCTAIUINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eozpagpua: MarHWTHBIE TONIOCA 3EMJIM, 3QJIOKH MAarHUTHBIX pyHd, (oTochéMKa 3eMHOM
MTOBEPXHOCTH, MPEACKA3aHNE 3EMIICTPCEHUN.

Texnonozus: JWHUM DIIEKTPONEpenad, TEHEpPATOp TMEPEMEHHOTO TOKA, JIIEKTPOABHUIaTENb,
WHAYKIMOHHAs Ieyb, pajgap, paldonpuéMHUK, TeElIeBU30p, aHTeHHa, tenedoH, CBY-meus,
MIPOCKLIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COTHEYHas1 6aTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHU

OcBoenne yueOHoro npeamera «®dusnka» Ha ypoBHE CpeHEro obmiero oopasoBaHus (0a30BBIH
ypOBeHb) JOJIZKHO O6eCHe‘II/ITB JOCTHIXKCHUEC CICAYIOMUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX U IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMMHOCTHBIE PE3YJbTATbBI

JInduHOCTHBIE pe3yabTaThl OCBOEHHUS yueOHOro rmpenmera «®PuU3nKa» JOIKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OpHEHTAlWH, TO3UTHUBHBIX  BHYTPEHHUX  yOSKICHUH,
COOTBETCTBYIOIIUX TPAAUIHUOHHBIM IEHHOCTAM pOCCHﬁCKOI‘O OGH.[eCTBa, paciinp€Hue XKU3HCHHOI'O
OonbITa M OIbITa ACATCIBHOCTH B IMPOLECCE pain3alilui OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATEIbHON
JCATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpa:kAaHCKOTr0 BOCIIUTAHMS

cOPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMHK OOyYarollerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOTO O0IIEeCTBa;

MNPUHATUC TPAJUTTUOHHBIX O6HIC‘I€HOB€‘-IGCKI/IX TYMaHUCTUYCCKUX U IEMOKPATUYCCKHUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpECax TPaKIaHCKOrO OOIIEeCcTBa,
Y4acTBOBAaTh B CAMOYIPABIEHUH B 00pa30BaTENbHON OpraHu3aIuig;

YMEHUEC B3aHMO}IeI71CTBOBaTL C COOMaJIbHBIMU MHCTUTYTaMU B COOTBETCTBHUU C UX (1)YHKIII/I$[MI/I u
Ha3HAYCHHUEM;

FOTOBHOCTb K T'YMaHHUTAapHOW U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTpUOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHPOBAHHOCTHh POCCHMCKOM TpakIaHCKON MICHTHYHOCTH, ITATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K I'OCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM POCCHUHCKUX YUEHBIX B
001acTy GU3MKHN B TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(OpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOT O IOBECHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B JAEATEILHOCTH YIEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHHE yCTOWYUBOr0 OYyIyIIEro;

4) 3¢TeTHYeCKOro0 BOCIMTAHMA:

JCTETMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETHUKY HAy4YHOIO TBOPYECTBA, HPUCYILETO
(m3uUecKoil HayKe;

5) TpyaoBoro BocnuTaHusi:

HHTEpeC K pa3inuyHbIM cepaM HpodhecCHOHATBHON NEeSITENbHOCTH, B TOM 4YHCIE CBA3aHHBIM C
(hM3UKON M TEXHUKOW, YMEHHE COBEPIaTh OCO3HAHHBIA BHIOOP Oymyiei mpodeccun U pearn3oBbIBATH
COOCTBEHHBIC KU3HEHHBIE MIJIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHWIO B O0NACTH (QU3UKKA Ha
NPOTSKEHUU BCEU KU3HU;

6) IKOJIOrHY€eCKOr0 BOCIIHTAHMSI:

c(OPMUPOBAHHOCT ~ DKOJOTMYECKOM  KYJIBTYPbl,  OCO3HaHHE  IJI00aJbHOIO  Xapakrepa
AKOIIOTUYECKHUX TIPoOIeM;

IUTAHUPOBAHNWE M OCYIIECTBIEHHE ACHCTBHI B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHUS Lenei
YCTOWYMBOI'O Pa3BUTHsI YEJIOBEUECTBA;

pacipeHre OmbITa JESTENbHOCTH 3KOJIOIMYECKOH HANpaBIEHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHUil 10 QU3MKeE;

7) HEHHOCTH HAYYHOr'0 MO3HAHMUS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢u3nveckol HayKu;

OCO3HAaHWE IIGHHOCTH HAy4YHOH JAESITENbHOCTH, TOTOBHOCTH B TIpoLecce H3yYeHHs (QHU3UKH
OCYLIECTBIIATH MPOEKTHYIO U HCCIEA0BATENbCKYIO IEITENbHOCT HHIANBUIYaIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE IeiiCTBHSA
ba3zoBble Jornyeckue AeicTBUA:

CaMOCTOSATEIBHO (hOPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OIIPENENATh 1EH JSITCIBbHOCTH, 3a/1aBaTh MapaMEeTPhl U KPUTCPUU UX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IUIAH PEIICHHS NPOOJIEMBbI ¢ Y4EéTOM aHaIM3a HMEIOUIMXCA MaTepPHAIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTL KOPPCEKTUBLI B ACATCIIBHOCTh, OICHUBATL COOTBCTCTBUC PE3YJILTATOB LCIISIM, OLICHHUBATH
PUCKH HOCJ’ICZ[CTBI/Iﬁ JACATCIIbBHOCTH,

KOOPAMHHUPOBATh M  BBINOMHATH pabOTy B  YCIOBHSX pEANbHOTO, BUPTYaJIBHOIO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3BUBaTh KPEATUBHOC MBIIIJICHUE ITPU PCIHCHUHN KU3HCHHBIX HpO6J'IeM.

Ba3zoBble ucciaenoBaTeabcKkue aeiicTBUS:

BJIaJACTh Hay‘IHOfI TepMPIHOJ]OFPIeﬁ, KJIIFOUYEBBIMU ITOHATUAMHU U MCTOdaMU (1)I/I3I/I'-ICCKOI‘/II HAayKU,

BJIaJICTh HaBBIKAMM Y4E€OHO-HCCIIEAOBATEIbCKON U MPOSKTHON JIEITEIBbHOCTH B 00JacTU (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOWCKY METOJIOB pelIeHHUs! 3ajad (hU3UYECKOro
CoacCpKaHus, MPUMEHCHUTIO PA3JIMYHBIX METOJOB ITO3HAHUSA,;

BJIaJICTb BUIAAMU JACATCIBHOCTH IO IIOIYYEHHIO HOBOI'O 3HAHHA, €ro HUHTCPIIpETalnu,
HpeO6p330BaHI/IIO U INPpUMCHCHUIO B Pa3JIMYHBIX y‘-Ie6HI)IX CUTyalusax, B TOM 4YHCJIC MpPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00JIACTH (DU3UKH;

BBIABJIATh NMPUYMHHO-CIICACTBCHHBLIC CBA3HM U aAKTyaJIM3UPOBATH 3a/lavy, BBIABUIAaTb T'UIIOTE3Y eé
peuIi€HusA, HAXOAWUTH aprymMEeHThI JIA O0Kas3aTCIbCTBa CBOUX YTBepH(ﬂeHHﬁ, 3aaBaTb MapaMETpbl H
KPUTEPUU PELLIEHUS;

aHAM3UPOBATH TONyYE€HHBIE B XOJE PEHICHUS 3aJa4ydl Pe3ydbTaThl, KPUTHUYECKH OLIEHUBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATHh U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTH M (hOPMYyTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON IEATENTbHOCTH, B TOM YHCIIE
TIpH U3YYIEHUH PU3HKH;

JIABATh OI[EHKY HOBBIM CHTYaIlHsIM, OLIEHUBATH IPHOOPETEHHBIH OITBIT;

YMETbh MEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTUIECKYIO 00IaCTh )KU3HEESTEITHHOCTH;

yYMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIACTENH;

BBIZIBUTATh HOBBIE UJEH, IPEAIaraTb OPUTHHAIBHBIE ITOIXO0ABI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a49H, IOMTYCKAIOIINE aTbTePHATHBHBIE PEIICHMS.

Pa6oTa ¢ nndopmanueii:

BIIAJICTh HAaBBIKAMH TOIy4YeHUs mH(popManmu (HU3MYECKOro CONEpKAHUS W3 MCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSITENTFHO OCYIIECTBISITH TIOWMCK, aHAaNHW3, CHCTEMATH3AaIlMI0 ¥ HWHTEPIPETAIUIO
rH(OpMaIuH pa3IMYHBIX BUAOB U (POPM IIpEACTaBICHS;

OLIEHWBATh JIOCTOBEPHOCTH WH()OPMAITUH;

WCIIONB30BaTh CpPEACTBa MH()OPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHH B pElICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPTaHHW3allMOHHBIX 3a7lad ¢ coONrofieHneM TpeOOBaHUMA
SPrOHOMFKH, TEXHHKH O€30MacHOCTH, THTHEHBI, pecypcocOepexeHrs, MPaBOBbIX M ITHYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 06€301TaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO CONEpXKAHUS B PA3NMUYHBIX (popMarax ¢ ydy€ToM Ha3HAYEHUS
“H(OpMAIUH U TIENIEBOH ayAUTOPHH, BRIOHPAs ONTHMAaIbHYIO (hOpMy TIPEACTABICHHS U BU3YaIH3aIINH.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe 1eiicTBHS:
OCYLIECTBIIATH OOIEHNE HAa YPOKaxX (DU3MKU U BO BHE-YPOUHOH AESTEIbHOCTH;
pacno3HaBaTh NPEINOCHUIKH KOH(DIUKTHBIX CUTYallui U CMT4aTh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTMYHO U3J1AaraTh CBOIO TOUYKY 3PEHHS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
[TOHUMATh U HCIOJIb30BaTh MIPEUMYILECTBA KOMAHJHON U MHINBHyalbHONU pabOThI;
BbIOMpAaTh TEMAaTUKy M METOABI COBMECTHBIX JAEHCTBHH C y4éroM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)/I0r0 4ieHa KOJIJIEKTHBA;



MIPUHUMATS IE]TH COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH ACHCTBUS 1O ¢
JOCTH)KCHUIO: COCTaBIISAITh IUTAH JICHCTBUW, PACHpPENENiaTh POIM C Y4ETOM MHCHHMH YYaCTHUKOB,
00CYyX/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHUBATh KA4eCTBO CBOErO BKJIAJa M KaXKIOTO0 yYaCTHHUKA KOMAaHJbl B OOIIMN pe3yjbTaT MO
pa3pabOTaHHBIM KPUTEPHUSIM;

npe/yiaraTh HOBBIC MPOCKThI, OICHUBATh WJEH C TIO3UIMHM HOBU3HBI, OPUTHHAJIBLHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATErMYECKOE IMOBEACHHE B PA3IUYHBIX CHUTYAIMSX, MPOSBIIATH
TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATUBHBIM,

PeryasiTuBHBIe yHHBepcalbHble YU4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITEILHO ~OCYUIECTBIISITh IMO3HABATENBHYIO JIEATENBHOCTE B oOmactd (U3HKH U
ACTPOHOMHUH, BBISBIISITH IPOOJIEMBI, CTABUTh U JOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENBHO COCTaBJATh IUIAH pEHIeHUS pacu€THBIX M KadeCTBEHHBIX 3a/ad, IIJIaH
BBITIOJTHEHUSI TIPAKTHYECKOW PalbOThl C YYETOM HMMEIOMIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH H
HPEANOYTEHH;

JIaBaTh OIIEHKY HOBBIM CHUTYallHsM;

pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEIIOYTECHU;

JIeNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OIBIT;

CrIoco0CTBOBaTh ()OPMHPOBAHUIO W IPOSBJICHHIO JPYIUIMH B 001acTH (QHU3UKH, TOCTOSHHO
TIOBBINIATH CBOM 00pa30BaTEbHBINA U KYJIBTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLIHOHATbHBIN HHTENIEKT:

JaBaTh OLEHKY HOBBIM CHTYalllisIM, BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YNBTATOB LIENSM;

BJIAJCTh HAaBBHIKAMM II03HABATEIBHON pe(UIEeKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBHHA M
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

HCIOJIB30BaTh MPUEMBI pepiIeKCUU IS OLIEHKU CUTYyalliH, BEIOOpa BEPHOTO PEILIEHHUS;

YMETB OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 10 UX CHIKECHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX IIPH aHAJIN3€E PE3YNIBTAaTOB JEATEIbHOCTH;

IIPUHUMATh Ce0sl, IOHUMasl CBOU HEAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI X apTYMEHTHI IPYTUX IIPH aHAJIN3€E PE3YNIBTAaTOB NEATEIBHOCTH;

IIPU3HABATh CBOE IPABO U MPAaBO APYTUX Ha OIIMOKH.

B mporecce nocTikeHus TMUHOCTHBIX PE3YJIBTATOB OCBOECHUS IPOrpaMMBbl 10 (GHU3HKE Uil yPOBHS
cpenHero obmero o0Opa3oBaHHMs Yy OOYy4aroIIUXCS COBEPLICHCTBYETCS SMOLMOHAJIBHBIN HHTENJIEKT,
MIPEAIONAralouMi COPMUPOBAHHOCTb:

CaMOCO3HaHMsI, BKJIFOYAIOIIEro CIIOCOOHOCTh ITOHUMAaTh CBOE 3MOLIMOHAIBHOE COCTOSHHUE, BUAETDH
HaIpaBIlIeHHs Pa3BUTHUSI COOCTBEHHOW AYMOILIMOHAIEHON cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMAaThb OTBETCTBEHHOCTH 3a
CBOE MOBECHHUE, CIIOCOOHOCTh alalTHPOBATHCS K SIMOLMOHAIBHBIM U3MEHEHUSIM U IPOSBIISITh THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHIKEHHIO LENN U yCIIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHHUE IEMICTBOBATH NCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE IPYTUX, YIUTHIBATH
€ro MpH OCYLIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COUYBCTBHUIO M CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAOLINX CIIOCOOHOCTH BBICTPAWBATh OTHOLIECHHUS C APYTHMHU JIFOJbMH,
3a00TUTHCS, IPOSIBIIATH MHTEPEC U Pa3peraTb KOH(IUKTEL.

HNPEIMETHBIE PE3YJIbTATbBI
K xonmy oOydenust B 10 kJj1acce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(OPMUPOBAHHOCTh Y O0YUYAIOIINXCA YMEHHM:



JEMOHCTPUPOBATh Ha MPHUMEPaX POJib U MecTo GU3MKU B (POPMUPOBAHUU COBPEMEHHON HAaydyHOH
KapTHHBl MHpa, B Pa3BUTHHU COBPEMEHHOW TEXHUKH U TEXHOJOTH, B MPAKTUYECKOH AeITeIbHOCTU
JIIOICH;

YUUTHIBaTh TPAHULBl TNPUMEHEHUS H3YYCHHBIX (DU3MYECKUX MOAENCH: MaTepuajbHas TOYKa,
WHeplHalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TENo, MICalbHBIN a3, MOACIN CTPOSHHS Ta30B,
KHUJIKOCTEH W TBEPIBIX TEJl, TOUCUHBIN AIIEKTPUYUCCKHI 3apsi/i IPU pelIeHUH PU3MUECKUX 3a]a4;

pacrno3HaBath (pu3MUecKue sIBICHUS (IIPOIECChI) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOPUM CTPOCHUS BEUIECTBA M DIICKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOpPEHHOE TPSMOIHMHEHHOE ABMXKEHHE, CBOOOAHOE TaJeHHE Tell, JBW)KEHHE 10 OKPYKHOCTH,
WHEpIHs, B3auMoelcTBre Tel, Auddy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KHUIKOCTEH M TBEPIBIX
TeNl, W3MEHEeHHe oO0BbEMa Tel MpH HarpeBaHuW (OXJaXJICHHWH), TEIMIOBOE PABHOBECHE, HCIapeHUE,
KoHJACHCaluA, MJIABJICHUC, KPUCTAJUIM3allusd, KUIICHNUEC, BJIAXXHOCTb BO3AyXd, MOBLIICHHUE AABJICHUA T'a3a
MIPH €0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXIy MapaMeTpaMH COCTOSHHSI ra3a B M30IPOIIEccax,
3JIEKTPHU3AIUs Tel, B3aUMOAEHCTBUE 3apPsIJIOB;

OMNUCBIBATE MEXAHHWYCECKOC ABUKCHUE, HCIIOIbL3YA (1)I/I3I/I‘IGCKI/IG BCIIMYMHBL: KOOpJAWHATA, MYThb,
MepeMelleHrne, CKOpPOCTh, YCKOpPEHHe, Macca Tefla, Cuja, WMIYJIbC Tella, KUHETWYecKas JHeprusd,
MOTCHIMAJIbHAsA SHEPrus, MEXaHUYCCKas pa60Ta, MEXaHN4YCCKasA MOIIHOCTB, IIPU ONMCAHWHN ITPaBUIIBHO
TPAKTOBATh (I)I/I3I/I‘I€CKI/II7[ CMBICJT HUCHOJB3YEMbBIX BCIWYMUH, HUX 0603HaquI/IH n CIUHHUIBI, HAXOAUTHb
(hOpMYyITBI, CBSI3BIBAONINE JJAHHYIO (U3UUECKYIO BETMUNHY C IPYTUMH BEIMYHHAMU;

OMMCBIBATE U3YYCHHBIC TCIIJIOBBIC CBOMCTBA Te€JI M TEIJIOBBIE SABJICHUS, UCIIOJIB3Yys (1)I/ISI/IT-IGCKI/IG
BCIIMYUHBL: OABJICHUC rasa, TEMIICpaTypa, CPEAHASA KHHCTUYCCKAasd OJHEPIUA XaOTUYCCKOI'O0 ABUKCHUSA
MOJIEKYJI, CpETHEKBAAPATHYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEpTHUsi, padora
raza, Ko3(Q(UIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOT'O JBHUTATENS;, MIPHU ONMMCAHUU MPABHIBHO TPAKTOBATH
(U3NYECKUIA CMBICT HCIONB3YEMbBIX BEIWYHMH, MX OOO3HAYCHWSI WM CIWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBA3bIBAIOIUE TaHHYIO (’pmnquKy}o BCIIMYMHY C APYTUMHU BEIINYHNHAM,

OIMCHIBATh HW3YYEHHBIC DIEKTPUYECKHE CBOMCTBA BEHIECTBA U DJJEKTPUYECKHE SBICHUA
(mpomecchl), UCHONB3yS (U3NYECKHE BEIWYWHBI: JJIEKTPHUUECKAN 3apsll, DJIEKTPUUECKOE IIOJe,
HanpspKEHHOCTH TIONS, MOTEHIWAJl, Pa3HOCTh IOTEHIMANIOB, NMPH ONMHCAHWU TPAaBUIBHO TPAKTOBAThH
(bM3MUECKHI CMBICT WCIOJNB3YEMBIX BEIHYMH, WX OOO3HAYEeHHS W EOWHMIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYMHY C IPYTHMH BETHINHAMH;

aHANMM3UPOBATh (PU3UUECKHE MPOLIECCH U SIBIICHHS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI ¥ MTPHHIINIIBL:
3aK0H BcemupHoro Tsarorerus, |, |1 u |1l 3akonsr HeioTOoHA, 3aKOH COXpaHCHHUS MEXaHHUECKOW DHEPTHH,
3aKOH COXpaHEHHWS HMMITYJIbCa, MPUHIUI CYIEPIO3UIINN CHJI, TIPUHINI PaBHOIPABHUS WHEPIHAIHHBIX
CHCTeM OTCUETa, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHIO CTPOSHHs BEIeCTBa, T'a30BbIE 3aKOHBI, CBS3b
CpenHeld KMHETHYECKOW YHEPTHH TEIIOBOIO JBHMKEHHS MOJIEKYN C aOCOJTIOTHON TeMIIepaTypoi, TepBhIil
3aKOH TEPMOIWHAMUKH, 3aKOH COXPaHEHHS IIIEKTPUYECKOro 3apsa, 3akoH KymoHa, mpu 3TOM pa3inndaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BHIPAKEHHWE M YCIIOBHS (TPaHUIBI, OOJIACTH)
MIPUMEHNMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JIEHCTBHS MAIIHWH, MPUOOPOB W TEXHUYECKUX YCTPONCTB;
pasINyYaTh YCIOBUS UX 0€30MaCHOr0 MCIIOb30BaHUS B TIOBCEIHEBHON JKU3HU;

BBITIONHATh OKCIEPUMEHTHI TI0 HCCIEAOBaHWI0 (PU3MYECKUX SBICHWHA W  TPOIECCOB C
WCIIONB30BAaHNEM TPSAMBIX M KOCBEHHBIX W3MEPEHUH, MpH 3TOM (HOpMyITUpOBaTh MpodiieMy/3amady H
TUNOTE3y Y4eOHOr0 IKCIIEPUMEHTA, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOI0 000PYI0BAHMSI, TIPOBOANTD
OITBIT U (hOPMYITHPOBATH BHIBOJIBI,

OCYIIECTBJIATH TPSIMBbIE M KOCBEHHBIC M3MEpEHUs (DM3NYECKUX BEIWYHH, IMPH STOM BBIOMpPATh
ONTUMAJBHBII CIIOCOO0 W3MEpPEeHHs] M WCIONb30BaTh WM3BECTHBIE METONBI OIEHKH MOTPENIHOCTeN
HU3MEpPEHU;

WCCIIEIOBATh 3aBUCHMOCTH MEKIY (HM3MUECKUMH BETUYMHAMH C HWCIIONB30BAHUEM TPSMBIX
W3MEpEeHHH, TTPA STOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH PE3YIbTATHI OJTYYEHHOW 3aBUCUMOCTH
(hM3MUECKUX BEIWYUH B BUJIE TAOJIHII U TPAPHUKOB, JeTIaTh BHIBOJKI 110 pe3yabTaTaM HCCIIEIOBAHHUS,

coONroIaTh TMpaBmiia 0e30MacHOr0 TpyJa MPU MPOBEACHWW HCCIENOBAaHHHA B paMKax y4eOHOro
JKCIIEpUMEHTa, YUeOHO-HCCIENOBaTeIbCKOM W TPOEKTHOH NeATENbHOCTH C  HCIIONB30BaHUEM
HU3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOPHOro 000py10BAHUS;

pemars pacyéTHble 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOW MOJENbI0, MCHOIb3YS (U3UUECKHE
3aKOHBI M MPHUHLUIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/a4d BBIOMPATh (PU3MYECKYIO MOAEIb, BBIACIITH



(m3nueckre BeHMUUHBI U (OPMYJIbl, HEOOXOAUMEIE JUTsl €€ PelICHUs, TPOBOIUTH PACUYEThI U OLCHUBATH
PeabHOCTh TTOTYYSHHOT O 3HAYCHUS (PU3UYECKON BETNYMHBL;

peliaTh KauyeCTBEHHBIC 3aJlayd: BBICTpAaUBATh JIOTHUECKU HEMPOTUBOPCUYHBYIO  IIEOYKY
paccyXIIeHu C OMOpoil Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUE SIBIICHUS;

WCIIONB30BaTh MPH PEHICHUH y4eOHBIX 3a7ad COBPEMEHHbIC MH(OPMAIMOHHBIC TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAMN W TMPEICTABICHUS Y4eOHOW W HAy4YHO-TIOMYJISAPHON
WHOPOPMAIIUK, TMONYYCHHOH W3 pa3iIWYHbIX HCTOYHHKOB, KPUTHYECKH AHAIM3UPOBATH MOTYy4aeMYIO
nH(pOPMAIHUIO;

MPUBOINTH MPUMEPHI BKIIA/Ia POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BSICHEHH € TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BaTh TCOPCTUUCCKUE 3HAHUA I10 (1)I/I3I/IKC B HOBCCI[HCBHOﬁ KU3HU I O6CCHC‘I€HI/IH
0C30MaCHOCTH MPHU O0palleHud ¢ npuOopaMu U TEXHHUYCCKUMHU YCTPOWCTBAMHU, JJISI COXPaHCHUS
3JI0POBBS ¥ COOJTIOZICHUS] HOPM DKOJIOTHYECKOTO TIOBEJCHUS B OKPYKaIOIIeH cpelie;

pabotaTh B TpyNIE C BBHIIOJIHEHHEM pa3IUYHBIX COLUAIBHBIX POJNEH, MIIAaHUPOBaTH paboTy
TPYNIBI, PallMOHATBHO PACHpPEAensaTh OOS3aHHOCTH W IUIAHUPOBATh AEITENBHOCTh B HECTaHIAPTHBIX
CUTyaludaX, aI€CKBATHO OLICHUBATH BKJIA[] KaXK/I0I'0 U3 YUaCTHUKOB I'PYIIIbI B PECIICHUEC paCCManHBaeMOﬁ
MPOOITEMBI.

K koniy o0yuenust B 11 kjacce nmpeaMeTHbIE Pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh Y 00YYAIONINXCS YMECHUI:

JIEMOHCTPUPOBATh Ha MPHUMEPaX POJIb U MecTo GU3MKK B (POPMUPOBAHUU COBPEMEHHON HAay4HOUH
KapTUHbl MHUpa, B Pa3BUTHH COBPEMEHHOW TEXHUKHM M TEXHOJIOTMH, B INPAKTHUYECKOW AESATEIbHOCTH
JIFOJICH, 1IEIOCTHOCTD U €IMHCTBO (DU3MUECKON KapTHHBI MUPA;

YYUTBIBATh TPAHUIIBI PUMEHEHUSI M3YYEHHBIX (PU3MUECKUX MOJENeW: TOUEUHBIA 3JIEKTPUIECKUN
3apsand, JIyd CBETa, TOYEYHBIA MCTOYHUK CBCTa, dA€pHasA MOJACIb aToMa, HYKJIOHHas MOACIb aTOMHOI'O
spa TIpH pelIeHnr (pU3NIecKux 3ajay;

pacrio3HaBaTh (U3NYECKUE SBICHUS (TIPOIECChI) W OOBACHATHP WX HA OCHOBE 3aKOHOB
JNEKTPONMHAMUKA W KBAHTOBOW (M3UKHU: DIIEKTpHYECKas IMPOBOIUMOCTh, TEIUIOBOE, CBETOBOC,
XMMHYECKOe, MarHUTHOE JEWUCTBUS TOKa, B3aMMOJAEHCTBHE MAarHWTOB, AJIEKTPOMATHUTHAS WHITYKIIHS,
NeCTBHE MAarHUTHOTO IIOJIi HAa TPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsAl, JJIEKTPOMArHUTHBIC
KomeOaHusT W BONHBL, NPSIMOIMHEHHOE pAacIpOCTpaHEHHE CBETa, OTpPakKeHWE, TIPEIOMIICHHE,
uHTepepeHus, TUPpakys U TONAPU3ANUS CBETa, JHCIEPCHsl cBeTa, (OTOAIEKTpHYECKUN dPQeKT
(bpotorddekr), cBeroBOe AaBICHHWE, BO3HMKHOBCHHWE JIMHEHYATOro CIIEKTpa aroMa BOIOpOJA,
€CTeCTBEHHAs 1 HCKYCCTBEHHAs PaIHOAKTHBHOCTE;

OIMCHIBAaTh W3YYEHHBIC CBOMCTBA BemlecTBa (INMEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO TIPOBOIUMOCTD PA3IUYHBIX CPEN) U AIEKTPOMATHUTHBIE SIBJICHUS (IIPOIIECCHI), UCTIONB3YS
(hm3uUecKre BEMMYMHBL: SJIEKTPHYECKUH 3apsl, CHJIa TOKa, SIEKTPHIECKOe HAMPsDKEHHUE, DIEKTPUIECKOe
COIIPOTHUBJICHNE, PA3HOCTh MOTEHIINAJIOB, JIEKTPOABIIKYIIAs CHiIa, padoTa TOKa, HHIYKIHS MATHUTHOTO
monsi, criia Amrepa, cuia JlopeHia, HHIyKTHBHOCTh KaTYIIKH, SHEPTHs 3JIEKTPUIECKOr0 ¥ MATHUTHOTO
moneli, TepuoJ W 4YacToTa KojebaHWid B KonedaTeIbHOM KOHTYpE, 3apsi W CHJla TOKa B IpoIecce
TapMOHHMYECKUX JIEKTPOMArHUTHBIX KOJIEOaHHH, (POKYCHOE PACCTOSHUE W ONTHYECKAsl CHUJIa JTMH3BI, IIPH
OIMCAHWM TIPAaBWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI WCIOIB3yeMbIX BEIHYWH, WX OOO3HAYEHUS U
€IMHULBI, YKa3blBaTh (DOPMYIBI, CBS3BIBAIOIIME [aHHYI0 (GU3NYECKYI0 BEIHMYMHY C JPYTUMHU
BEITMYNHAMH;

OIMCHIBATh HM3YYEHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCIONB3YS (U3NYECKUE BEITHYUHBI:
CKOPOCTB AJIEKTPOMAarHUTHBIX BOJH, UIMHA BOJIHBI M YaCTOTA CBETA, DPHEPTHUS U UMITYIhC ()OTOHA, TIEPUO
ToJTypactaia, SHepTHus CBSI3W aTOMHBIX sIJIep, TPH ONMHCAHUM MPAaBUIBHO TPAKTOBATH (PU3MUECKHUIA CMBICI
WCIONb3yEeMbIX BEIMYMH, UX O003HAYEHUS W ENUHUIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE NAHHYIO
(hM3HUECKYIO BEMMYUHY C IPYTHUMH BEJTMYMHAMU, BRIYHCIISIT 3HaAUEHHE (DU3NYECKON BETUIHHEI;

AHAM3UPOBATh (PU3UUYECKUE MPOLIECCH U SIBIICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U MTPHHIIUIIBI:
3akoH OMa, 3aKOHBI TIOCIIEIOBATENHHOTIO U MApaJUIEIbHOTO COSNUHEHHUS TTPOBOJTHUKOB, 3aKOH Jkoymsa—
JleHma, 3aK0H JEKTPOMATHUTHON MHIYKINH, 3aKOH MPSMOIMHEHHOTO PacIpOCTPaHEHUS CBETa, 3aKOHBI
OTpaKEHHUSI CBETa, 3aKOHBI IPEJIOMJICHWsI CBeTa, ypaBHeHWe OiHmTelHa mis Qortodddekra, 3aKoH
COXpaHEHUS YHEPTuH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH COXPaHEHHS JIJIEKTPUYECKOTO 3apsja, 3aKOH
COXpaHEHMS MacCOBOT'0 YHCJa, MOCTyNIaThl bopa, 3aKOH paJiItOaKTUBHOIO pacraja, Mpy 3TOM pa3inyaTh



CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BHIPAKEHHE M YCIOBHs (TpaHULBI, 00IacTH)
MIPUMEHNMOCTH;

OIIpeNeNATh HaIlpaBJI€HUE BEKTOpAa WHAYKIWHW MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl Jlopenna;

CTPOUTDH U OMUCHIBATh U300pakeHHE, CO3aBAEMOE INIOCKUM 3EPKaJIOM, TOHKON JIMH30M;

BBHIMOJTHATh  OKCIEPUMEHTHl TI0 UCCICAOBAHUIO (PHU3MUCCKUX SIBIICHMH W TPOLIECCOB C
WCTIOJIb30BaHMEM MPSIMBIX U KOCBEHHBIX M3MEPEHWH: Mpu 3ToM (opMynupoBaTh Hpoliiemy/3afgady H
TUIIOTE3y Y4eOHOTr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOT0 000py10BaHuUs, TIPOBOIUTD
OIBIT ¥ (hOPMYITHPOBATH BHIBOIBI;

OCYLIECTBIIATh TPSMBbIE M KOCBEHHBbIC HM3MEpEHHs (PU3MYECKUX BEIWYHMH, MPH STOM BBEIOMPATh
ONTHUMAJBHBIA CHOCOO0 W3MEpEeHHs W MCIONb30BaTh M3BECTHBIC METOABI OICHKHM MOTrPEITHOCTEH
HU3MEPEHUN;

HCCIIEIOBAaTh 3aBUCHMMOCTH (DM3MUYECKUX BEJIMYUH C UCIIONB30BAHMEM IPSIMBIX W3MEPEHUH: TpHU
3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MONYYEHHOW 3aBUCHUMOCTH (DHU3NYECKHX
BEJIMYHH B BHJIE TAONHII U rpaUKOB, JAeNaTh BBIBOJBI 110 pe3ybTaTaM UCCIEIOBAHUS;

coOmoaTh mpaBuia O€30IMacHOro TpyAa HMpU MPOBEIEHUU HCCIENOBAaHMM B paMKax ydeOHOro
JKCIIEpUMEHTa, Y4eOHO-HCCIeNOoBaTebCKOM W MPOEKTHOM  NEATENbHOCTH C  HCIIOJIb30BaHUEM
W3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYJOBAHUS;

pemarb pacyéTHble 3aJlaud C SIBHO 3aJIAHHOM (PU3MYEeCKOl MOJENblo, MCIOIb3ysl (PU3UUECKHE
3aKOHBI W MPHHIUITE], HA OCHOBE aHajK3a YCJIOBHS 3a/I1a4d BHIOMPATh (DU3MYECKYIO MOJIENb, BBIICISITH
(u3nvecKre BEIMYUHBI U QOPMYJIbl, HEOOXOMUMBIE [T e€ PelIeHus], IPOBOIUTh PACYETHl M OIIEHUBATH
peaTbHOCTh TIOMYYEHHOTO 3HAUCHUST (PU3NIECKON BETMYNHBL;

pemath KadecTBEHHBIE 3aJlayd: BBICTpAaMBaTh JIOTHUECKHM HEMPOTHBOPEUHBYIO IENOYKY
paccyXIeHui ¢ oropoil Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBIICHUS;

WCIOJIB30BATh TPU pelIeHuH y4eOHBIX 3aj[ad COBpEeMEHHbIE MH(POPMAIMOHHBIE TEXHOIOTHH IS
[IONCKA, CTPYKTYpUPOBAaHMs, MHTEPIpETalud W MpEICTAaBICHUS Y4eOHOW U Hay4yHO-IIOIYJISAPHON
nH(pOpMaluY, MOJYYEHHONH W3 pa3IWYHbIX HCTOYHHMKOB, KPUTHYECKH AHAJIU3UPOBATH IOIYy4aeMYIO
HH(pOPMAITHIO;

OOBSACHATH IPUHLMIBI JEHCTBUSL MAIlUH, NPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3indaTrh
yCII0BHUS UX 0€30I1aCHOT0 UCIOIb30BaHMs B IIOBCEIHEBHOM KU3HM;

[IPUBOAUTH NIPUMEPH] BKJIAAd POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsCHEHUE IPOLIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIB30BaTh TEOPETHUECKUE 3HAHMA IO (hrU3MKe B IOBCEJHEBHOW >XU3HHU Ul OOECTICUEeHUS
0e3omacHOCTH HpH OOpallleHHHu ¢ NOpubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, Ui COXpPaHEHHS
30POBBS M COOJIIOZIEHUSI HOPM 3KOJIOTMYECKOT0 IIOBEACHUS B OKPY’KaIOIIEH cpele;

paboraTh B TpyHIE C BBIIOIHEHHEM pAa3IMYHBIX COLUAIBHBIX pOJIeH, IUIAHUPOBAaTH pPaboTy
IPYIIBI, PAlOHAJIBHO paclpenessiTh O0s3aHHOCTH M IIJIAHUPOBATH AEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsIX, aJl6KBaTHO OLICHUBAThH BKJIAJ KQXXIOT0 U3 YYACTHHKOB I'PYIIBI B pEIIEHUE pacCMaTpUBaeMON
MIPOOJIEMBL.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
Ne ni/m HaunMeHoBaHue pa3feioB U TeM K n (uu¢poBbIe)
i} NporpamMmsl Bcero 0; TPOJILHBIC I%aKTquCKHe o0pa3oBaTejibHbIe
padoThI padoTsI pecypeI
Pazaen 1. PU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3KKa U METO/BI HAYYHOT'O TIO3HAHUS 2 bubmmorexa [IOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
bub6mmoreka IJOK
21 Kusemariia ° https.//m.edsoo.ru/7f41bf72
bub6mmoreka IJOK
22 Jluramiia ! https.//m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3aKOHBI COXPaHCHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/ 7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISAIPHAS ®PU3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIAPHO-KHHETHIECKOI 9 1 bubmmoreka LIOK
) TEOPUH https.//m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 OcHoBEI TepMOMmMHAMHKH 10 1 https.//m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubmmoreka [JOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
HUroro mo pazneny 24
Paznen 4. QJIEKTPOJANHAMUKA
bubmmoreka [IOK
41 DIEKTPOCTATHIA 10 ! https://m.edsoo.ru/7f41bf72
42 [ToctrosHHbIN 3nekTpUyecKuid ToK. Toku B 12 1 1 bubmmorexa LJOK

PAa3JIMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no paspeny

22

PeszepBHOE Bpemst 2

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4

11 KJIACC

KoauyecTBO 4acoB DJIEKTPOHHBIE
Ne ni/m HauMeHoBaHuUe pa3feioB U TeM K n (uu¢poBbIe)
) NMPOrpaMMbl Bcero 06H TPOALHLIE pﬁannnqecnme o0pa3oBaTejbHbIe
padoThI paboTsI pecypeI

Pazaen 1. QJIEKTPOAUHAMUKA
11 MarauTtHOe Toje. DIeKTPOMarHuTHas 1 1 3 bubmmoreka LIOK

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

Hroro no pazueny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHBI
21 MexaHUYEeCKHE B DJIEKTPOMArHUTHBIC 9 1 bubmmoreka [IOK

' KoseOaHus https.//m.edsoo.ru/7f41c97c
29 MexaHUYeCKHE U DJIEKTPOMArHUTHBIC 5 1 bubmmoreka [IOK

' BOJIHBI https.//m.edsoo.ru/7f41c97c

bu6mmoreka IJOK

23 Omrmka 10 3 https.//m.edsoo.ru/7f41c97c

Uroro no pazueny 24

Pazjen 3. OCHOBBI CHEIIUAJIbHOM TEOPUM OTHOCHUTEJBLHOCTH

31 OCHOBBI clieNUalIbEHON TEOpUU 4 1 bubmmoreka [JOK
) OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pasnen 4. KBAHTOBASI ®U3UKA
N bubmmoreka [IOK
4.1 OJ1eMeHThl KBAHTOBOI ONTHKU 6 https://m.edsoo.ru/7f41c97¢
bubmmoreka LIOK
4.2 Crpoenne aToma 4 https.//m.edsoo.ru/7f41c97c
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4.3 ATOMHOE 511pO

5

bubmnoreka LIOK
https.//m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMMU U ACTPO®U3UKH

51 DJeMeHTBI ACTPOHOMHUH M aCTPOPUIUKU 7 BH6H.HOTCKa HOK
https.//m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pazaen 6. OGOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o01aroIee MOBTOPEHUE 4 ﬁ:;g;ﬁ??g;&%m 41c97¢
Hroro no pazueny 4
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 68
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBo yacos Jlata JyekTpoHHbIEe U POBHIE
H/-H Tema ypoka Beero KonTtpojbHbIe IpakTHYecKne A— o0pa3soBaTejbHbIe
padoThbI padoThbI pecypcebl
1 ®dusuka — Hayka o nmpupoje. Hayunsie 1 06.09 Bubmoreka LJOK
METO/Ibl TIO3HAHHSI OKPY)KAIOIIEro MUPa T https://m.edsoo.ru/ff0c32e2
P
;| o s b bopmpemn | oo, | Do 0K
N o R https.//m.edsoo.ru/ff0c33e6
MPAKTUYESCKON eI TEIbHOCTH JIIOIeH
Mexanuueckoe IBUKEHHUE.
3 OTHOCHUTETFHOCTh MEXaHUIECKOTO 1 13.09 bubmoreka [IOK
npxenus. [lepemerierne, CKopocTs, R https://m.edsoo.ru/ff0c3508
YCKOpEHHE
. bu6mmoreka IJOK
4 PaBHOMEpHOE IPSMOIMHEWHOE TBUKCHIE 1 15.09. hitps://m. edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJTHHEHHOE 1 20.09 bubmmoreka [IOK
JBIKEHHE T https://m.edsoo.ru/ff0c372e
6 CroOomHOE TazicHue. Y CKOpeHue 1 22 09 bubmmoreka [IOK
CBOOOIHOTO MafeHus o https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nemkenue. /[BrmkeHne 1 2709 bu6nmoreka IJOK
MaTepUAIBLHOM TOYKH 110 OKPY)KHOCTH T https.//m.edsoo.ru/ff0c3ada
5 Hneprmasmae crorenms orcoera. 1 2000 | Bubmotera LOK
i ' R https.//m.edsoo.ru/ffOc3be8
ITepBriii 3akoH HproTOHA
9 1Cv1aceca o CHCH - lgtHiﬂFga 0 1 04.10 bubmorexa LIOK
YUCPIIOSHIIH CHIL. BTOPOH 3aKOH T https://m.edsoo.ru/ff0c3be8
HrroToHa U1 MaTepHUaIbHOW TOUYKH
10 Tperuu 3axon Herotona mms 1 06.10 bubmmoreka I[JOK
MaTepHaIbHBIX TOYEK R https://m.edsoo.ru/ff0c3bel
11 3akoH BCEMHUPHOro TsAroreHus. Cuia 1 11.10 bubnmorexa LJOK
TsokecTH. [lepBasi KOCMUYecKasi CKOPOCTh T https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 13.10. bubmorexa HOK

https://m.edsoo.ru/ff0c3el8
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Cuna tpeans. Kosduument Tpenus.

bubmuoreka LIOK
13 Cua COnpoTUBIICHUS TIPH IBHKEHUHU Tea 18.10.
P P https://m.edsoo.ru/ff0c3f76
B JKUJKOCTH HJIU Ta3e
[TocrymarenbHOE U BpallaTeIbHOS
14 JBI>KEHHE aOCOMIOTHO TBEPAOro Tena. 20.10 Bubmoreka LJOK
Mowment cuibl. ITnedo cuibl. YcnoBus T https.//m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO TeNa
NMnynbc MaTepuaabHOW TOUYKH, CHCTEMBI
15 MaTepuaIbHBIX TOYeK. MIMmynbc cuibl. 25.10 Bubmorexa [JOK
3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE " https://m.edsoo.ru/ff0c43d6
JIBIDKEHIE
Pabota u monHOCTS cuiibl. KnHernyeckas
16 SHEPrus MaTE:H HalbHOW ToukH. Teopema 27.10 bubmorexa LOK
p P M- 1eop " https://m.edsoo.ru/ff0c4502
00 M3MEHEHNH KMHETUYECKOH SHEpPrun
ITorenunansHag sHeprus. [loTeHuanbHas
SHEPIHS YIPYTo AepOPMUPOBAHHOU bubmoreka [IOK
17 08.11. )
npyKuHsl. TToTeHIMaapHas SHEPTHS Tea https.//m.edsoo.ru/ffOc461a
BOJTM3H ITOBEPXHOCTH 3EMITH
[ToTeHIMaNbHbIC U HEMOTCHIINAIbHBIC
cuibl. CBsA3b PabOThI HEMOTEHIIMAIbHBIX
18 CHII C I/I3MCHC§HCM MexaHI/mecLIiopf 10.11 bubmorera [TOK
T https://m.edsoo.ru/ff0c478c
SHEPIHM CUCTEMBI T€J1. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTUHU
JlaGopaTopnas pabdora «lccienoBanue
19 CBsI3H PaOOThI CHUJIBI C H3MCHEHHEM 15.11
MEXaHUYECKON SHEPTHUH Tella Ha pUMeEpe R
PaCTSKEHUS] PE3HHOBOTO JKI'YTa»
KoHTponsHas pabota mmo Teme
20 «KI/IE;MaTI/IKa pI[HHaMHKa 3aKOHBI 17.11 bubmorexa LIOK
’ ’ T https://m.edsoo.ru/ff0c4b74
COXPaAHEHUS B MEXaHUKE»
CHOBHBIE ITOJIOKEHHUS MOJICKYJISIPHO-
21 I?I/IHerI/IquKoﬁ Teopuu. bpo }(])BCIIZOG 22.11 bubmorera [IOK
pHi. HPOYH T https://m.edsoo.ru/ffOc4dc2
nerxkenue. Juddysus
XapakTtep JBHKCHUS U B3aUMOJICHCTBUS
22 YaCTHII BelecTBa. Mojienu CTpoeHus 24.11.

ra3oB, )KHI[KOCTCﬁ " TBép,I[LIX TCII
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Macca MOJICKYII. KonuuecTBo BemiecTna.

23 [Toctosinnas ABoraapo 29.11.
TennoBoe paBHOBecue. TemnepaTypa u eé
24 01.12.
n3mepenue. [llkana remnepatyp Llenbcus
o5 Wnpeansusiii ra3 B MKT. OcHoBHOE 06.12 bubmauoreka LIOK
ypaBaenne MKT T https.//m.edsoo.ru/ffOc4fde
AOconroTHas TeMIepaTypa Kak Mepa
2% cpenHell KWHETUYECKON SHEPTUU 08.12 bubmuoreka ITOK
JIBHDKCHHSI MOJICKYJT. Y paBHEHHE T https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH /[anbToHa. I'a30BbIC 3aKOHBI 13.12.
JlabopaTtopHas pabota «lccinenoBanue
28 3aBHCHMOCTH MEX]Yy IapaMeTpaMu 15.12.
COCTOSIHHSI Pa3pPEeKEHHOT0 ra3a
29 M3omporniecchl B HACAIBHOM I'a3e U UX 20.12 bubmmoreka LIOK
rpaduyecKkoe MpeICTaBICHUE T https://m.edsoo.ru/ff0c570e
Buytpennsisa sneprus
o | SRl o i | BiSmo oK
) T https.//m.edsoo.ru/ff0c5952
pabora. BHyTpeHHSsI SHEPTHSI
OJTHOATOMHOT O HJICATHHOTO ra3a
bu6nmoreka IJOK
31 Busl Temtonepenaun 27.12. https.//m. edso0.ru/ff0c5c36
w | pommemmacnmen wip | DS oK
. p penate. T https:.//m.edsoo.ru/ff0c5c36
AnmabaTHBIN TIporiecc
33 IIepBrIii 3aKOH TEPMOAMHAMUKHU U €r0 10.01 bubmmorexa I[JOK
MIPUMEHECHHUE K U30IpoIeccam T https://m.edsoo.ru/ffOc5efc
24 HeoOpatuMocTh mporieccoB B MPUPOJIE. 1201 bubmmorexa I[JOK
Bropoii 3aK0H TepMOANHAMUKH T https://m.edsoo.ru/ff0c6230
35 [Ipunuun aevicreus u KI1/ Tennosoit 17.01 Bubnuoreka IJOK
MaIIiHbI T https:.//m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KITJI 19.01.
37 DKoJIorHYecKue mpooIeMbl 2401

TCIUIOIHCPI CTUKHU
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O6o0matommii ypok «MonekynsapHas

bubmuoreka LIOK

38 ¢u3rka. OCHOBBI TEPMOJAUHAMUKI 26.01. https://m.edsoo.ru/ff0c6938
Kontponbhas pabora o Teme
bubmauoreka LIOK
39 «Monekymsipaas ¢puzuka. OCHOBBI 31.01. https://m. edsoo.ru/f0c6as0
TEPMOTUHAMHKH)
40 [TapooOpa3oBaHKe U KOHCHCAITHS. 02.02 bubmuoreka IJOK
VicapeHue U KUIeHue T https://m.edsoo.ru/ff0c63b6
a1 AOCOITIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh 07.02 bubauoreka LIOK
Bo31yxa. HachlneHHbI# map T https://m.edsoo.ru/ff0c64d8
Teépnoe Temo. Kpucrammmdeckue u
42 aMop¢HbIe Tea. AHU30TPOITHS CBOKCTB 09.02 bubmuoreka ITOK
KpuCTauioB. JKHIKHEe KPUCTAILIBI. T https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepPHAIIBI
43 [InaBnenue u KpucTaIUIM3aIM. Y A€TbHAS 14.02 bubmmoreka LIOK
teruiora masnaeHus. CyoaumMarus T https://m.edsoo.ru/ff0c6708
bu6mmoreka IJOK
44 YpaBHeHHE TEIIOBOr0 OajgaHca 16.02. hitps://m. edsoo.ru/ff0c6820
45 ONeKTpU3anus Tel. DNEKTPUIECCKUH 21.02 bubmmoreka [IOK
3aps. J[Ba BHjIa DIEKTPUIECKUX 3apsIIOB T https://m.edsoo.ru/ffOc6bcc
4 | nommponormumn, axon coxpacr oop. | Dudmoresa LIOK
YNPOBOA j P o https.//m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsia
47 BzaumogerictBue 3apsinoB. 3akon Kymona. 01.03 bubmmorexa LIOK
ToueuHbIN DIEKTPUIECKUHN 3apPs T https.//m.edsoo.ru/ffOc6ced
© | o eynepmomon snexpracennx 003 | Bubmoresa IOK
- ) T https.//m.edsoo.ru/ffOc6df2
noned. JInHuM HanpsHKEHHOCTH
49 Pabora cuit arekTpocTaTHdecKoro mossl. 13.03 bubmmoreka I[JOK
IMorenrman. Pa3HOCTh MOTEHIIMAIOB T https.//m.edsoo.ru/ff0c6f00
50 emoctamcton e 20.03 bubamorexa LIOK
b ' R https://m.edsoo.ru/ff0c7018
JlmanekTprudeckasi IpOHUIIAEMOCTb
. bubmmoreka LIOK
51 Onexrpoémkoctb. Konnencatop 22.03. https://m. edsoo.ru/ff0c7126
52 ONEKTPOEMKOCTh TJIOCKOI0 KOH/IEHCATOPA. 03.04. Bbubmmoreka LIOK
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DHeprus 3apsHXKCHHOT0 KOHAeHcaTopa

https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnast pabota "M3mepenune
AJIEKTPOEMKOCTH KOHAeHcaTopa"

05.04.

IIpuHUMI AelCTBYS U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMMPOBAJIEHOTO
armapara, CTpyHHOro NpuHTEpA.
DneKkTpocTaTuyecKas 3amTa. 3a3eMICHIE
3JICKTPOIIPHOOPOR

10.04.

55

ONEeKTPUYECKU TOK, YCIIOBUS €ro
cymectBoBanus. [locTossHubIN TOK. Crina
toka. Hampsixkenue. ConpoTHBIIEHHE.
3axon Oma Jutst ydacTKa Ienu

12.04.

56

[locnenoBaTensHOE, TapaUIEBHOE,
CMENIaHHOE COEAMHEHUE TIPOBOAHUKOB.
JlabopaTtopHas pabota «/3yuenue
CMEMIaHHOTO COEAMHEHNS PE3HCTOPOBY

0.5

17.04.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO
Toka. 3akoH J[xoyms-Jlenma

19.04.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa aJist TTOJTHOH (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambikaHue. JlJaboparopHas paboTa
«M3mepenne DJIC ncToIHNKA TOKA U €ro
BHYTPEHHETO COMPOTHBIICHUSD)

0.5

24.04.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAS IIPOBOANMOCTD TBEPBIX
METaJUIOB. 3aBUCHMOCTh CONTPOTUBIICHHS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOANMOCTb

26.04.

60

ONeKTpUUYECKUU TOK B Bakyyme. CBOUCTBA
JJEKTPOHHBIX IIYYKOB

03.05.

61

[MomynpoBogHUKY, MX COOCTBEHHAS H
MpUMecHas NpoBoIuMocTb. CBOMCTBA P—
n-nepexoxa. IlomynpoBoTHIKOBBIE
IPUOOPHI

08.05.

bubmmorexa LIOK
https://m.edsoo.ru/ff0c84ae

62

OneKTpuyecKud TOK B pacTBOpax u
pacmiaBax 3JIEeKTPOIUTOB.

bubmmoreka LIOK
https://m.edsoo.ru/ff0c82ba
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ONEeKTPONUTHYECKAsT TUCCOLTHAIIMSL.
OnexTponus

DNEKTPUIECKUH TOK B Ta3ax.

bubmauoreka LIOK

63 CaMoCTOSITETBHBIN U HECAMOCTOSITEIILHBIN 1 15.05. https://m. edsoo.ru/ff0c84ae
pa3psaa. Monunus. [Inazma

64 if ifféi?éﬁii? ﬂﬁiﬁ’lﬁiﬁ?ﬁ’ﬁiﬁf 1 17.05. bubmmorexa [IOK

' https.//m.edsoo.ru/ff0c86fc

TEXHUKH 0€30MacHOCTH
Kontponbhas pabora 1o Teme

65 «QnektpocraTka. [locTosHHBIN 1 2205 Bubmorexa [JOK
ANIEKTPUYIECKUIT TOK. TOKH B Pa3IMYHBIX T https://m.edsoo.ru/ffOc8a8a
cpenax»

66 PezepBubIii ypok. KonTponsHas padora mo 1 2405 bubmmorexa LIOK
Teme "DieKTpoanHaMuKa" T https.//m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10 66

[NPOI'PAMME
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11 KUIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka K I HAata o0pa3oBaTe/ibHbIe
/i yp Beero OHTPOJILHbIE PaKkTH4YecKHe WiyueHns p
padoThbI padoThbI pecypcebl
[ocTosTHHBIE MATHUTHI M UX
1 B3auMojiclicTBe. MarHuTHOE mojie. 1 04.09 bubmauoreka LIOK
BekTop MarHuTHOW MHAYKIWH. JIMHIN ' https://m.edsoo.ru/ff0c9778
MarHUTHOM WHAYKIIHH
MarsuTHoE€ 110JI€ TPOBOJHUKA C TOKOM.
. bubmuoreka ITOK
2 OmneiT Opcrena. Bzaumoseiicteue 1 08.09. https://m. edsoo.ru/f0cosfe
MTPOBOJHUKOB C TOKOM
3 JlabopaTtopHas pabota «/3yuenue 1 1 11.09 bubmoreka [IOK
MarHUTHOT'O MOJISI KATYIIKH C TOKOM T https.//m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOrO TOJIS Ha
MPOBOIHUK ¢ TOKOM. Cuna Ammepa.
bu6mmoreka IJOK
4 Hau60paTopHa;1 pabora «lccnenoBanue 1 1 15.09. https://m. edsoo.ru/ff0c9aco
JEUCTBHS TIOCTOSHHOT'O MarHUTa Ha paMKy
C TOKOM»
S memyoen sapmenyo saern 1 1809, | Bubmorera LOK
ABIDYLIYIO P o - e https.//m.edsoo.ru/ff0c9df4
Cuna Jlopenma. Pa6ota cwter Jlopentia
OnexkrpomarHuTHas MHAyKIus. [lotok
BEKTOpa MarHUTHOW MHAYKIUU. D/(C
6 . 1 22.09.
WHAYKIUH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papaaest
7 JlabopaTopHas pabota «lccnenoBanue 1 1 25.09 bubmmorexa I[JOK
SIBJICHHSI DJICKTPOMATHUTHON MHIYKIIHH T https://m.edsoo.ru/ff0cals0
NHnykTuBHOCTB. SIBNICHUE
8 camonnaykuuu. IJ{C caMOMHIYKIINY. 1 29.09 bubmmoreka I[JOK
DHeprust MarHUTHOT'O TIOJISt KATYIIKHU C R https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE 10JIe
TexHuuecKue yCTpoiicTBa U UX
9 MIPUMEHEHHE: TTIOCTOSTHHBIE MarHUTHI, 1 02.10.

QJICKTPOMAIHUTHIL, SJICKTPOABUTATCIIb,



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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YCKOPHUTCIIN 3JIEMCHTAPHBIX YaCTUI,
WHAYKIMOHHAS IICYb

10

O06o06marormii ypok «MarHuTHoe mosie.
DNEeKTpOMArHUTHAS WHTYKITHS)

06.10.

bubauoreka LIOK
https.//m.edsoo.ru/ffOcab82

11

Kontponbhas pabora o Teme
«MarnutHoe mosie. DIeKTpOMarHuTHas
WHAYKLUS»

09.10.

bubmauoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/IHBIC MEXaHMYECKUE KOJIeOaHusI.
lapMonnueckue Koebanus. Y paBHeHUE
rapMOHHYECKUX KOJICOaHH.
IIpeBpaiienue 3Heprun

13.10.

bubauoreka LIOK
https://m.edsoo.ru/ffOcaf 06

13

JlabopaTtopHas pabota «lccinenoBanue
3aBHCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUH
I'py3a Ha HUTH OT JJIMHBI HUTH U MaCCBbL
rpy3a»

16.10.

14

KonebarensHbid KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOIEOAHHS B
U/IeaIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaOrust MEX/Ty MEXaHUIECKUMH U
3JIEKTPOMArHUTHBIMU KOJICOaHUAMH

20.10.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTHH B UJeaJTbHOM KOJe0aTeTbHOM
KOHTYpE

23.10.

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxXarLIUX
KonebaHusAX. BeiHyXeHHbIe
MexaHuueckue Konebanus. PesoHaHc.
BeiHYXI€HHBIE 3JIEKTPOMarHuTHbIE
KonebaHus

27.10.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennbid Tok. CHHYCOUIATBHBIN
MepeMEHHBIH TOK. MOIIIHOCTH
MEPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JeWCTBYIOLIEE 3HAUCHNE CUJIBI TOKA U
HaNPsKESHUS

10.11.

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmatop. [Iponssozactso,
nepenava u norpedieHne AeKTPUIecKon
SHEpruu

13.11.
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YerpolicTBO M MPaKTUUECKOE TPUMEHEHHE

19 ANEKTPUIECKOro 3BOHKA, FeHepaTopa 17.11 Bubmmoreka LJOK
MEPEMEHHOT0 TOKA, JINHUH A https.//m.edsoo.ru/ff0cc324
JJeKTpornepenayd
DKOJOrMYECKHE PUCKHU TIPU MPOU3BOJICTBE
anekTposHepruu. KyiasTypa

20 HCIIOJIB30BaHUS MIEKTPOIHEPTUU B 20.11.

IIOBCEIHEBHOU JKU3HU
MexaHnuecKre BOIHBI, YCIOBUS

21 pactpoctpanenus. [lepuoa. CkopocTsb bubmuoreka I[JOK
pacpoCTpaHeHus U JJTHHA BOTHEIL. https.//m.edsoo.ru/ffOccab4
[NomnepevHbie U MPOAOIBHBIE BOIHBI

29 3ByK. CKOpPOCTh 3ByKa. | pOMKOCTP 3BYKa. 2411 bubmoreka [IOK
Beicora ToHa. TemOp 3ByKa o https.//m.edsoo.ru/ffOcccOc
DeKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA

23 u ckopocTh. Ilkana 3eKTpOMarHUTHBIX 27.11. ﬁt?ggﬁ?;eg;&l)loorﬁlfmccf 0
BOJIH T *

o4 [IpuHIMIIEI paArOCBSI3U U TEIEBUICHHUS. 0112
PasButue cpencts cBs3u. Paguonokaius T

o5 KonutponsHas pabora «Konebanus u 04.12 bubnuoreka ITOK
BOITHBD) T https://m.edsoo.ru/ffOcc6f8
IIpsimonuHeliHOE pacnpocTpaHEHUE CBETa BuGnmorexa LOK

26 B OIHOPOIHOMU cpeae. ToueuHbIit 08.12. https.//m. edsoo.ru/ff0cd350
HCTOYHUK cBera. JIyd cBeTa " -
OTpaskeHHE cBeTa. 3aKOHBI OTPaKCHHS

27 cgera. [loctpoenne n300pakeHNH B 11.12. Etptﬁgl;l/?;eﬁsg)orﬁ/ffo cd4e0
IUIOCKOM 3€pKajie PS-/Am. )
[Ipenomnenue cera. [lonHoe BHyTpeHHEE Bubnmorexa LOK

28 orpaxkeHue. [IpenensHBIN yroM MOTHOTO 15.12. https://m. edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUSI — )

29 JlabopaTopnas pabota «/3mepenue 1812 bubmmorexa LJOK
MOKa3aTels IPEJTOMIICHHUS CTEKIIa» T https://m.edsoo.ru/ffOcd67a
Jlunser [locTpoenne nzodpakeHuit B

30 nuH3e. DopMyna TOHKOM JTUH3EL. 22.12. Et?ggjl/?;egssﬁjorﬁ/fm cddle

VBennueHne TUH3bI
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JlabopaTtopHas pabota «/ccnenoBanue

31 . . 25.12.
CBOWCTB M300pakKeHUH B JIMH3aX»
Hucnepcus cera. CIOXHBIN cocTaB
32 Oenoro ceera. Llper. JlabopaTtopHas 290.12.
pabora «Habnro/ieHne TUCIIepCcuu CBETay
33 WuTtepdepennus ceera. Judpakims 1201 bubmuoreka IJOK
cBera. J[ubpakiimonHast pemérka T https.//m.edsoo.ru/ffOced22
24 [TonnepedyHOCTHh CBETOBBIX BOJIH. 15.01 bubmuoreka IJOK
[Monsipu3saius cBeTa T https.//m.edsoo.ru/ffOcf02e
35 Onrtuyeckue npuOOPHI M YCTPOKCTBA U 19.01.
YCIIOBHS MX 0€30IMaCHOT0 MPUMEHEHUS
r 8
% | wexamm. Hocryaarss cnemmamsrion” 201 | bubmoreraLIOK
: R https://m.edsoo.ru/ffOcf862
TCOPHUH OTHOCUTCIIBHOCTHU
S| Savesmene speennt n conpattene. 2601 | bubmoreraLlOK
o https://m.edsoo.ru/ffOcfa42
JUTUHBI
B aacrunin Cons wactm ¢ mepren 2001 | Bubmotera LOK
’ R https:.//m.edsoo.ru/ffOcfc68
HMITYJIBCOM. DHEPrusi TOKOst
39 Kontponwsaas padota «Ontrka. OCHOBEI 02.02 bubmmoreka [IOK
CIIEIHAIIEHON TEOPHH OTHOCHTEINBHOCTHY T https.//m.edsoo.ru/ffOcf6f0
40 ®oronbl. ®opmyna [Inanka. DHeprus u 05.02 bubmmoreka [IOK
UMITyJbC (HOTOHA T https.//m.edsoo.ru/ffOcfel6
M OTtkpeITHE U HccaenoBanue Gorodddexra. 09.02 bubmmoreka [IOK
Ompiter A. T'. CroneroBa T https.//m.edsoo.ru/ffOcffc4
42 ?aifiiﬁ?ﬁiiq;@qfﬁfigﬁﬁff H:jlipaCHaﬂ 12.02 bubmorexa [IOK
’ R https.//m.edsoo.ru/ff0d015e
rpaaunay Gorodddexra
43 Jasnenwne ceera. OnbiThl I1. H. JIcOenesa. 16.02 Bbubnuoreka IJOK
XuMHYECKOE IEUCTBUE CBETA e https://m.edsoo.ru/ff0d04a6
TexHuuYecKre yCTpOICTBa U
a4 MPAKTUIECKOE MPUMECHCHHE: 19.02.

(doTroseMeHT, POTOAATUHK, COTHEUHAS
Oarapesi, CBETOIMO,T
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Pemenue 3amau mo teMe «DJIEMEHTEI

bubmuoreka LIOK

45 KBaHTOBOM ONTHKU 26.02. https.//m.edsoo.ru/ff0d0302
46 ﬁi’?ﬁi“iﬁfﬁfﬁé’i&ﬁ P 01.03 brbimorexa [OK
POOPAa TO t i https://m.edsoo.ru/ff0d091a
IInaHerapHast Mojenb aromMa
bubmauoreka LIOK
a7 Hocrynatet bopa 04.03. https://m.edsoo. ru/ff0dOafa
B | nepevoreatoacomorospom 1105 | Bubmorexa LIOK
o https://m.edsoo.ru/ff0dOafa
SHEPIUM Ha APYyrod. Bujpl CrieKTpoB
BomHoBBIE cBOMCTBA yacTHIl. BoJIHEI 1e
49 Bpovina. KopnyckynsapHo-BomHOBOW 15.03 bubmmorexa LIOK
nyanusM. CIOHTaHHOE W BBIHYKIEHHOE T https://m.edsoo.ru/ff0d0ca8
H3ITyYCHHE
o | onmeme ooy Oy o5, | Bimores 10K
POODA ped i https://m.edsoo.ru/ffodofd2
PaJIMOaKTUBHOTO H3ITyUCHUS
Cgoricta anbda-, 6era-, raMma-
51 u3nydeHus. BiusHue paanoakTUBHOCTH 22.03.
HAa JKUBBIC OPTaHU3MBI
OTKpBbITHE TPOTOHA W HEUTPOHA.
52 M3oronsl. Anbbha-pacnan. DIeKTPOHHBINA 05.04 bubmmoreka [IOK
M TIO3UTPOHHBIN OeTa-pactan. ['amma- o https.//m.edsoo.ru/ff0d1162
H3ITyYCHHUE
DHeprus CBsI3U HYKJIOHOB B siJIpe.
53 S nepHble peakunu. SnepHbIU peakTop. 08.04 bubmmorexa I[JOK
[TpoGeMbl, IEPCIIEKTUBBI, SKOJIOTHYECKUE e https://m.edsoo.ru/ff0d1356
ACIICKTHI SJCPHOH YHEPTeTHKH
OnemeHTapHbIe YacTULIBL. OTKPBITHE
MO3UTPOHA. MeTo/Ibl HAOMIOICHUS 1
54 pEerucTpanyy 31€eMEHTAPHBIX YACTHII. 12.04 bubmmorexa LJOK
Kpyrusiii cron «DyHiaMeHTaIbHbIE e https:.//m.edsoo.ru/ff0d0e38
B3auMoJiencTBUA. EnnHCcTBO (hnznueckon’
KapTHHBI MUPay
55 Bun 38é31H0r0 Heba. Co3Be3us, sIpKue 15.04.
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3BE3/IBI, IJTAHETHI, UX BUIMMOE JBHKEHHUE.

ComnHeuHas cucTeMa

56

Comnune. ConHedHast akTHBHOCTb.
Hcrounuk >aeprun ConHIa U 3BE3]

19.04.

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IITaBHOW TIOCIEI0BATENHHOCTH.
Bayrpennee crpoeHue 3B€E31.
CoBpeMeHHbIE TIPEACTABIEHUS O
MIPOUCXOXKIEHUH U 3BoMoIMU CoHIIA U
3BE31

22.04.

58

Mineunsin Ilyte — Hama ['aslakTrka.
[Honoxxenue u nBuxenue ConHIla B
l'anaktuke. I'anaktuxu. YepHble ObIpbI B
sJipax rajgakTHK

26.04.

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bonbioro B3peiBa. Pennkrosoe
u3inydeHue. MerarajiakTuka

03.05.

60

Hepemennbie mpo0ieMbl aCTPOHOMHUH

06.05.

61

KonTponbHas pabora «DeMeHThI
ACTPOHOMHH M aCTPODHUIUKID

13.05.

62

Oo6o06maromnumii ypok. Ponb pusuku u
aCTPOHOMMH B SKOHOMHUYECKOM,
TEXHOJOTHIECKOM, COITAITLHON 1
ITUYECKOH chepax AeaTenbHOCTH
YeoBeKa

17.05.

63

O6o06marommii ypok. Poib u Mecto
(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4HOU KapTUHE MUDPA

20.05.

64

O6o6marommii ypok. Ponb usudeckoit
TEOpHH B OPMHUPOBAHHH MTPEICTABICHUN
0 (pU3HYECKOI KapTHHE MHpPa

24.05.

OBIIEE KOJIMYECTBO YACOB I10
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