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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpeAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHMH M TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEeNbHOW HpPOTPaMMBL,
npeacraBieHHbix B ®I'OC COO, a Takke ¢ yu€toMm deaepalbHON pabodel MporpaMMbl BOCIIUTAHHS U
KOHIIEMIUH MpernogaBaHus yaeoHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
®enepanyu, peanu3yoLMX OCHOBHbIE 00pa30BaTEe/IbHbIE IPOTPAMMBI.

Coneprxanue mporpaMmbl 1o (U3UKE HAPABICHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa obyyaromuxcs 10—11 kiaccoB npu o0yyeHun ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO monxoxa. llporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANpeIMEeTHbIM pe3ylbTaTaM oOyueHus, a TakkKe
YUUTBIBAET HEOOXOAMMOCTh peajH3allid MEXIPEJAMETHBIX CBsi3ed (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHbIMM IIpeaMeTaMu. B Hell onpenensdroTrcs OCHOBHBbIE LIETM M3Y4eHUs (U3UKUA Ha YPOBHE CPEIIHEro
o01iero o0pazoBaHusl, IVIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIC, METAIIPEAMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE DPE3YyJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE IpEIMETHbIC
pe3yJIbTaThl 110 rojiaM 00yueHus;
cojiepkanue yueoHoro npeamera «DOu3mnkay o rogaM o0ydeHus..

du3nka Kak Hayka 0 HanOoJiee OOIMMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KA4eCTBE y4eOHOTO IpeIMeTa B
IIKOJI€, BHOCUT CYILLECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUH 00 okpy»katomeM Mmupe. llIkosbHbINi Kype hu3uku
— CHCTEeMOOOPA3YIOMIHMA Il €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEJAMETOB, IOCKOIBKY (U3NYECKHE 3aKOHBI
JeXaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XHUMHUEH, Ouonorueil, ¢usnuyeckoil reorpadueit u
acTpoHOMHEH. Vcronp30BaHMEe M aKTHBHOE NMPHMEHEHHE (DPU3MYECKMX 3HAHWN ONpENeNsieT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIUH B chepe 3HEpPreTHKH, TPaHCIOpPTa, OCBOCHUS KOCMOCA, MOJIy4EHUs
HOBBIX MaTE€pUaAJIOB C 3aJaHHBIMU CBOWCTBaMU M Apyrux. M3ydenue (u3uMKkyu BHOCUT OCHOBHOHM BKJaj B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa 00y4aroIuxcs, B GOpMUPOBAHNE YMEHHUH IPUMEHSTh
Hay4YHBI METOJI IO3HAHUS NIPU BBINOJIHEHUN UMHU YYEOHBIX UCCIIEI0BAaHUM.

B ocHOBy kypca pU3MKH A7 YPOBHS CpEeJHEro OO0Iero oOpa3oBaHUs MOJOXKEH PsJl UAEH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHl Kypc SBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJEPKHT
MaTepuai U3 BCeX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIPOCHI KJIACCUYECKON, TAK U1 COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW Martepuasnl Kypca (GHU3UKH OOBEAWHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBnsieTcss GOpMUPOBAHUE MPEICTABICHUHN O CTPYKTYPHBIX YPOBHSIX
MaTEpPHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanoyaraeT UCIoiIb30BaHHE IT'YMaHUTAPHOTO MOTEHIIMAIa
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3Mku mpeanosaraer 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUYECKUX M TEXHOJOTHYECKUX PUIIOKEHUN U3yUYEeHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEACTBOM BBEIEHHS DJIEMEHTOB COJAEP)KaHUS, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyKAeHUs TPoOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKOH Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUS SBISIOTCS
¢uznueckre Teopuu (GopMHpPOBAHUE MPECTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOpHUH, POIIH
(GyHIaMEHTaJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MpPHUPOJE, TPaHMIIAX
MPUMEHUMOCTH TEOPH, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIM MOAX0A B Kypce (U3HKU pealn3yeTcss MpexJe BCero 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JIeATeNIbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH —
3TO UCIOJIb30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCHEPUMEHTOB M JJAOOPAaTOpHBIX padoT,
KOTOpbIE B MporpaMme Mo (u3nke OObETUHEHBI B OOLIMI CHHCOK YYEHHYECKMX MPAKTHYECKHX padoT.
Boigenenue B yKa3aHHOM IiepeyHe JIabopaTOpHBIX pPadOT, MPOBOJUMBIX Jii KOHTPOJS U OLIEHKH,
OCYIIECTBISICTCA YYaCTHUKAMH 00pa3oBaTEIbHOIO Mpolecca MCXOMAS U3 OCOOCHHOCTEH IUIAHMPOBAaHUS U
ocHamieHus kabuHera ¢usuku. IIpm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIUMHCS YMEHHUSIMH
IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs, HUCCIECIOBAHUS 3aBUCHUMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.



Bonbioe BHUMaHME yIENSIETCS PEUICHUIO PAacUETHBIX M KaueCTBEHHBIX 3amad. Ilpu stom mis
pacu€THBIX 3a/a4 IPUOPUTETOM SABIISIOTCS 33[Ja4d C SIBHO 33JaHHOM (PM3NYECKON MOJENbIO, O3BOJISIOIINE
NPUMEHATh W3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO pasjena Kypca, Tak U HHTETPUPYS
3HaHUS U3 Pa3HbIX pa3zaeinoB. [l KaueCTBEHHBIX 3a7ay IPUOPUTETOM SIBIIAIOTCS 3aJjaHUs Ha OOBSICHEHUE
NpoTeKaHus (PU3NYECKUX SBICHUN M MPOIECCOB B OKPY)KAIOUICH KU3HU, TpeOyromue BpIOopa PU3NIECKOit
MOJIEJIN JAJISl CUTYalluy PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepualbHO-TEXHUYECKOMY OOECIECUYCHUIO
yuebHoro mnporecca 0a30Bblii ypoBeHb Kypca (PM3MKU Ha YpOBHE CpeiHero olIiero oOpa3oBaHus JOJKEH
U3y4aThCsl B YCJIOBHUSX NPEAMETHOro KabuHeTa (DM3MKH WIM B YCJIOBHUSAX HWHTETPUPOBAHHOTO KaOWHETa
IIPEMETOB €CTECTBEHHO-HAYYHOro IIMKJIa. B kabuHere Gpu3nku 10KHO OBITH HEOOX0AUMOE Jab0paTOpHOE
000pyI0BaHUE /IS BHIIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (U3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOEe 000pyI0BaHWE (OPMHUPYETCSI B COOTBETCTBHH C TNPUHIMIIOM MUHHMAJIbHOU
JOCTaTOYHOCTH M oOecleyrBaeT I[OCTAHOBKY IE€PEUYMCICHHBIX B IporpaMMe MO (QHU3UKE KIIOYEBBIX
JEMOHCTPALMN I UCCIIEIOBAHUS N3YUaeMbIX SIBICHUH M MPOLIECCOB, SMIUPUIECKUX U (PYHAaMEHTATbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHECHHH.

JIaGopaTtopHoe 0O0OpyIOBaHWE Ui YYEHHYECKHX MPAKTHYECKHX paboT ¢opmupyercss B BHUIE
TEMaTUYEeCKHX KOMIUIEKTOB M oOecledyuBaeTcsi B pacyére OJHOro KOMIUIEKTa Ha JABYX OOy4YaroLIMXCs
TemaTnueckne KOMIUIEKTHI JIa0OpPaTOpHOTO OOOPYIOBAaHUS TOJDKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJOTOBBIX U IIM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BUzIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBJISIOTCA:

(dbopMHupoBaHHE MHTEpPECa W CTPEMIICHUS OOyJaromMXcs K HAyYHOMY HM3yYCHHIO NPHUPOJBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

pa3BUTHE MPEJCTABICHUH O HAYYHOM METO]Ie TIO3HAHUS U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS
K OKPYKaIOLIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa HW3y4eHHsl OCHOB CTPOSHHUS MAaTepuH H
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKH;

dbopmMHupoBaHHE YMEHHUH OOBSCHITH SBJICHUS C WCIOJIB30BaHWEM (M3WYECKHX 3HAHWUM W HAYYHBIX
JI0Ka3aTeNbCTB;

dbopmMHupoBaHUE TPEICTABICHUNA O POJIM (DU3HUKH IS PA3BUTHS JPYTHX €CTECTBEHHBIX HAayK, TEXHUKH U
TEXHOJIOTUH.

JlocTIKeHHe STUX [enel 00ecreunBaeTcs peleHneM CIeIyIOIuX 3a/1a4 B poIiecce N3ydeHus Kypca
(bU3KMKHN Ha YPOBHE CpEAHEro 00IIero oopa3oBaHus:

MpUOOpETEHNE CUCTEMbI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOYas
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJEKTPOANHAMUKY, KBAHTOBYIO (DU3MKY M 3JI€MEHTHI aCTPO(U3UKH;
dbopMHpOBaHWE YMEHUH TNPHUMEHSATh TEOPETUYECKHE 3HAHMSA ISl OOBSICHEHHS (U3WYECKHX SIBJICHUW B
IPUPOJIE U AJIS IPUHSITUS IPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HM;

OCBOCHHE CIOCOOOB peIICHUS pPAa3JIMYHBIX 3a7ad C SBHO 3aJaHHON (M3WYECKOH MOJenblo, 3aiad,
MOJIPa3yMEBAIOIIUX CAMOCTOATENIBHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIEeKBATHOMN YCIIOBHSIM 33auu;
MOHWMaHue (PU3MUYECKNX OCHOB M TPHHIIAIIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB M TEXHOJOTHYECKUX
MPOIIECCOB, UX BIUSHHS HAa OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJJAMH CaMOCTOSITEIIFHOTO TUTAHUPOBAHHS W TIPOBENEHHsS (DU3MUYECKHX JKCIIEPHMEHTOB,
aHaJIM3a U HHTEepIpeTaluy HHPOPMaIIUH, ONPEIETCHUS JOCTOBEPHOCTH OIYYEHHOTO Pe3yibTaTa;
CO3JIaHHE YCIIOBUM JIJISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKON, TBOPYECKON IEATEIIHHOCTH.

Ha usydenue ¢uzuku (0a30BbIH ypOBEHb) Ha YPOBHE CpelHEro olmiero oopazoBaHust oTBoaAuTcs 136
gacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 wacoB (2 4aca B HEZEIO).

[Ipemiaraemselii B mporpaMMe 1o (u3MKe nepevyeHb Ja00paTOPHBIX M MPAKTHUECKUX PadoT SBISETCS
PEKOMEHIOBAaHHBIM, YUYWTENb JeNacT BHIOOp TpOBENeHHs JabOpaTOPHBIX PadOT M OMBITOB C YYETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEN 00yJaromuxcs.

COAEP)XAHUE OBYYEHUSA

10 KJTACC



Pa3nes 1. ®dusnka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — HayKa o npupoje. Hayunbie MEeTOAbI MO3HAHUS OKPYKAIOIIEro Mupa. Posb sxciepumMenTa u
TEOPHH B MpOIlecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢uznyeckux siBJICHUM U mpoueccoB. Hayunble rumores3bl. Ousnueckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpUHITUT COOTBETCTBHS.

Pons u Mecto ¢uzuku B (HOpPMHUPOBAHMHM COBPEMEHHOW HAYYHOM KapTHHBI MHPA, B MPAKTHYCCKOM
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AmnanoroBblie u IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JaBuKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBrokeHus. Cucrema otTcuéra.
Tpaexropus.

[lepemenienue, cKOpocTh (CpenHss CKOPOCTb, MCHOBEHHAs CKOPOCTb) W YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopauHAT. Cli0’KeHUE NIEpPEMEIIEHUN U CI0XKEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MPSMOJMHEHHOE ABMKEeHUE. ['pauKku 3aBUCMMOCTH KOOPJHMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U EPEMEILIECHHS MAaTEPUAIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrne cBOOOIHOTO MaieHus.

KpuBonuneiinoe nBuxkeHue. J[BUKEHHE MaTepUATIBHOM TOYKU IO OKPYKHOCTHM C MOCTOSIHHOM IO
MOJYJIIO CKOpPOCTBbIO. YTJIOBas CKOPOCThb, JIMHEWHass cKopocTh. Ilepmon u dacrora oOparieHus.
LleHTpOCTpEMUTETBHOE YCKOPEHHUE.

TexHH4ecKue yCTpONHCTBA U MPAKTUYECKOE PUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSIOB, LIETIHbIEC U
pEMEHHBIC IIEpeaadH.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, WILTIOCTPALM KHHEMAaTUHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus cCBOOOHOTO MMaICHHUS.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONIPEAEIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXKIY MYTSIMH, MPOUAECHHBIMH TEJIOM 3a IMOCIEI0BATEIIbHBIE PaBHBIE
MIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUHU C HAYAIIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenne nBUKeHUs ApUKa B BI3KOW KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU3OHTATIBHO.

Tema 2. /lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. IlepBsiii 3akoH HeroToHa. MIHEpUnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cuil. Bropoii 3akon HproToHa 171 MaTepuaibHON TOYKH.
Tperuii 3akoH HproTOHA [1711 MaTepraibHbIX TOYEK.

3aKkoH BceMHUpHOTo TsAroTeHus. Cuna Tsokectd. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUs
CKOJIb)KEHUSI U cuia TpeHus mokos. Koaddumuent tpenus. Cuiia CONpOTUBICHHS PH IBUKCHUH Tella B
YKUJIKOCTH WJIHU Ta3e.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpatieHus. [inevo cubl. Y ciioBus paBHOBECUS TBEPIOTO TeA.

TexHudeckue ycTpoMCTBa U IIPAKTUYECKOE IPUMEHEHUE: MOALINUIHUKY, ABUKCHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepuum.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.
Bropoii 3akoH HeroToHA.



N3mepenue cui.

CnoxxeHue CHIL.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT e OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHEHHUE CUJT TPEHUS IIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecus: TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIOIIHMX B MPY)KUHE U PE3UHOBOM 00paslie, OT X
nedopmariiu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

NMnynec MatepualibHON TOUKHU (T€a), CUCTEMBl MaTEpUAIbHBIX TOUeK. MIMITylIbc CUIIbI M U3MEHEHNE
HMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITylbca. PeakTuBHOE IBUIKEHHUE.

Pabota cuibl. MOITHOCTH CHJIBIL.

Kunernyeckas sHeprusi MaTepuaibHON TOUkH. Teopema 00 U3MEHEHUN KHHETUYECKOI SHEPTUH.

[lorenumaneHas dHeprud. lloreHuuanbHass SHeprus yHopyro JAeOPMUPOBAHHON MPYKUHBI.
[ToTenuuanbHas SHEPTUs Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHnmansHble ¥ HEMOTCHUIUANBHBIE CHIIBL. CBs3b pabOThI HEMOTEHIUAIBHBIX CHJ C U3MEHEHHUEM
MEXaHUYECKON YHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue yCcTpoOHWCTBa M MPAKTHYECKOE NMPUMEHEHHUE: BOJOMET, KOMEp, MPYKUHHBIA MHUCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon noTeHLIMAIbHON YHEPTUH B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCOIOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBa3u paOOThl CHIIBI C U3MEHEHHEM MEXaHMUYECKOW SHEepruu Tela Ha IpHMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYISIPHO-KMHETUUECKOM TEOpUHM U HX OINBITHOE 0OOCHOBAaHHE.
BbpoynoBckoe nBuxkenue. Juddysusa. Xapakrep ABMKEHUS U B3aUMOJECHCTBHS YacTHUI] BemectBa. Moaenu
CTPOEHUS T'a30B, KHUJIKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJEINEH.
Macca u pazmepsl Mosaekyi. KonnuectBo Bemectsa. [loctosnnas ABorajpo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens uneanpHOro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-KMHETUYECKOH TEOPHUM HJI€ATBHOTO
raza. AGCoNIIOTHAs TeMIlepaTrypa Kak Mepa cpefHeld KHHETHMYECKOW PHEPTUH TEIJIOBOTO JIBUKEHUS YaCTHIL
raza. I[llkama temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BeliecTBa, (ororpaguu MOJEKyl OpPraHUYecKHUX
COCIUHCHHM.

OmnbIThl 0 AU (Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UAEATIBHOTO ra3a, U30MpOLECCHI.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

OmpeneneHne Macchl BO37yXa B KIACCHOM KOMHATe Ha OCHOBE H3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSSI SHEprus TEPMOAMHAMUYECKON CHUCTEMBI M CIIOCOOBI €&
n3MeHeHus. KonmuecTBo TemnoTsl U paboTa. BHYTpeHHSS SHEPTHsl OJHOATOMHOTO MICAILHOTO Ta3a. Bubl
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, U3JIyYCHHE. YJAeNbHAs TEIUIOEMKOCTh BELIECTBA.
KoiruecTBo TEII0THI IpH TEIJIONEpEaye.

[Tonsitue 06 agunabatHoM mpouecce. [lepBrbiit 3aKkoH TepMoauHaMuku. [IpuMeHeHHe MepBOro 3aKoHa
TEPMOJMHAMHUKH K n3omnporeccam. I'papuueckas uHTeprnperanus paboTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh NpoIieccoB B IPUPO/IE.

TennoBbie MamuHb!. [IpuHIMIBL AeWicTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTHH B TEIUIOBBIX
MamuHax. KoadduuueHt mone3Horo aeicTBus TeroBod mammubl. [{ukn Kapuo u ero xoaddummeHt
II0JIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEMIOIHEPIETUKH.

TexHuyeckue ycTpoiCTBa U MPAKTHUECKOE IPUMEHEHUE: ABUTaTelb BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOIUJIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEpruM Tella MPH COBEPIICHHH PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKH TOJ
JEHCTBHEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B TaTyHHOH TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPAIIHS).

N3meHneHnne BHyTpeHHEHN 3Hepruu (TemnepaTypsl) Teja Ipy TeIulonepeaaye.

OmnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JIBUraTEIs.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u KoHAcHcanus. Mcrmapenwe u KurneHue. AOCONIOTHAsT M OTHOCHTEIbHAs
BJIQKHOCTh Bo3ayxa. HacelmeHHslit nap. Y aenbHas TEIioTa napooopa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe teno. Kpucramimueckue u amopgHble Tena. AHU30TPONUS CBOWCTB KpuUCTaJUIoB. Kuakue
kpuctaabsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W kpucramunzauus. Y eiabHas TEIUIoTa IJIaBJICHUS.
Cybnumarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: TUIPOMETP U IICUXPOMETp, KaJOPUMETP,
TEXHOJIOTUH MOJTY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne npy NoHM>KEHHOM JIaBICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 0THOCUTENHHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoanHaMmnka

Tema 1. Inexkmpocmamuxa

OnekTtpuzanusi Teln. ODNeKTpuyeckuil 3apsa. JBa Buga snexkTpudeckux 3apsanoB. [IpoBonHukw,
JTUBJIEKTPUKH U MOTYIPOBOJIHUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTpUUYECKUN 3apsia. DIEKTPUUECKOE MOJIE.
HamnpsoxkénHocTs  anexkTpudeckoro mnons. IIpuHmun cynepno3uuuu  2NeKTpUYecKuX nosied. JInmHunm
HaNPsLKEHHOCTHU BJIEKTPUYECKOTO MOJIA.

PaGora cun snekrpocrarnyeckoro mons. [lorennman. PasHocTs moreHiuanoB. lIpoBomHuku u
TUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM MoJ€e. J(nanexkTpuyeckas NpoOHUIAEMOCTb.



OnextpoéMkocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEPrusl 3apsHKEHHOTO
KOHJIEHCATOopA.

TexHnueckue  ycTpolcTBa M IPAKTUYECKOE  IMPUMEHEHME:  DJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHACHCATOp, KOMUPOBAIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M10JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKH B 3JEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUSI MEXIY
HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNeKTpUUECKUi TOK. Y CIIOBHS CYIIECTBOBAHHUSA AJIEKTPUUYECKOro Toka. Mctounuku Ttoka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma i1 yyacTka LETu.

DNEeKTpUYECKOe CONPOTUBJICHUE. YJENbHOE CONpPOTUBIEHUE BemiecTBa. IlocnenoBarensHoe,
[apaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTB 3JEKTPHUECKOTO TOKA.

DONeKTpOABMKYIasl cujla U BHYTPEHHEE COIPOTUBIEHHE MCTOYHMKA TOKAa. 3akoH Oma s MOJHOU
(3aMKHYTOI) 3neKTprueckoi renu. KopoTkoe 3aMbIkaHHe.

DONeKTpOHHAas MPOBOJUMOCTb TBEPJABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIIEHUS METAUIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W NMPUMECHAs MPOBOJUMOCTH MOIXYNpPOBOJHHMKOB. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUUYECKUH TOK B PacTBOPax M pacIulaBax IEKTPOJIUTOB. DJIEKTPOJIMTHYECKAS TUCCOLAALMS.
DNEeKTPOIH3.

OnexTpuuecKknuid ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnasma.

TexHnueckue ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETP, pEeocTar,
UCTOYHUKHM TOKAa, OSJIEKTPOHArpeBaTelIbHble NPUOOpPHI, 3JIEKTPOOCBETUTENIbHBIE HPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIH JHOJ, TEPMUCTOPBl M (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN AHO,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSKEHMUS.

3aBUCUMOCTb COINPOTUBIIEHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJU TOMEPEUYHOTO
CEUEHUs U MaTepuaa.

CwMmenianHOe COeJUHEHHE TPOBOJHUKOB.

[Ipsimoe m3MepeHue AIIEKTPOABIIKYILEH cuilbl. KOpoTKoe 3amMblKaHHME TajJbBaHUYECKOIO AJIEMEHTA U
OlIEHKa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTD COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psii 1 IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABIKYIIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTHUBIICHUS.

HaGmonenue anekrponusa.

MesknpeamMeTHble CBSI3H



Nzyuenne kypca ¢uszuku 6a30Boro ypoBHs B 10 kilacce OCyIIECTBIAETCS ¢ YUETOM COAEPIKATEIbHBIX
MEKIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, ONOJIOTHH, XMMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS: SBJICHUE,
HaydHbI (akT, TUHoTe3a, (Qu3nyeckas BeNWYMHA, 3aKOH, TEOpHUs, HAONIOJCHNE, DSKCICPUMEHT,
MOJIETTUPOBAaHHE, MOJIEJIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMBbl YpaBHEHMH, JHWHEHHas ¢QyHKOUS, mapaboia, rumnepOona, HX
rpadMKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOCKIMK Ha OCH KOOPIMHAT, CI0)KEHHE BEKTOPOB.

Buonoeusn: Mexannveckoe ABIKEHHE B >KMBOH mpupoze, auddys3us, oCMOC, TEII000MEH >KHUBBIX
OpraHM3MOB (BU/IBI TEIIONEPEIauH, TETTIOBOE PABHOBECHE), HIICKTPUUCCKHUE SBICHUS B )KUBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAJIIOB,
AJIEKTPOIUTUYECKAs JUCCOLMAINS, TaTbBAHHKA.

TI'eoepaghus: BIaXXHOCTh BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHKe JIBUKEHUN C HMCIOJIB30BAaHHEM MEXAHH3MOB, YUET TPEHHUS B TEXHHUKE,
MOJIIIUITHUKY, UCIIOIB30BaHHE 3aKOHA COXPAHECHUS UMITYyJIbCa B TEXHUKE (pakera, BOJOMET U JIpyrue),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBas TypOruHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
NOJYYEHHS COBPEMEHHBIX MAaTEepHUaloB, B TOM YHCJIE€ HAHOMAaTepHaJOB, M HAHOTEXHOJIOTHH,
JNEKTPOCTAaTUYECKasl ~ 3allMTa, 3a3eMJICHHE  3JEKTPOIpPHOOpPOB,  KCEPOKC, CTPYHHBII  HpUHTED,
AIIEKTPOHATPEBATENBHBIE TPUOOPHI, SJIEKTPOOCBETUTENILHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuTBHL. B3auMOIENCTBHME NOCTOSHHBIX MAarHuToB. MarHutHoe mnone. Bekrtop
MarHuTHOM WHAYKIMH. [IpuHOWIN Cyneprno3uiMyd MarHUTHBIX MOJed. JIMHMM MarHuTHOM MHIYKLIHU.
KapTuna nuHuI MarHuTHON MHAYKLINHU NOJISI HOCTOSIHHBIX MArHUTOB.

MarnuTtHOe Moje NpPOBOJHMKA C TOKOM. KapTwHa nWHWN MHAYKIMM MAarHUTHOTO IOJISL JUIMHHOTO
IIPSIMOTO TIPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOAHMKA, KaTylIKHM ¢ TokoM. OmbIT Opcrena.
B3anmoneiicTBre NpOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. [[BUKeHHE 3apspKEHHOM 4YacTHIl B OJHOPOJIHOM
MarHuTHoOM nose. Pabora cuisl Jlopenna.

SIBneHue 31eKTpOMarHuTHON MHAYKIUU. [I0TOK BeKTOpa MarHMTHOM MHIYKIMH. DJIEKTPOABIIKYILAS
CWJIa UHAYKIIMH. 3aKOH NIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe anexTpuyeckoe mose. DIEKTPOJABMKYIIAS CUJIa MHIYKIIMU B IPOBOJHUKE, BHKYIIEMCS
IIOCTYIIATEJILHO B OJHOPOXHOM MarHUTHOM IIOJI€.

[IpaBuio JleHna.

NHaykTUBHOCTE. SIBIEHME CAMOMHAYKIMHU. DIEKTPOABIIKYILAs CUJIa CAMOMHAYKLIHH.

OHeprust MarHUTHOTO MOJIS KATYIIKN C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHu4ecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: NMOCTOSHHBIE MAarHWUTHI, AJIEKTPOMArHUTHI,
ANIEKTPOABUIaTENb, YCKOPUTENIN AIEMEHTAPHBIX YaCTHIl, MHAYKLIHOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MarHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIWH.

IIpaBuio JleHua.



3aBI/ICI/IMOCTB BHCKTpOHBHX(YIHeﬁ CHUJIBbI I/IHI[yKI_[I/II/I oT CKOpOCTI/I U3MCHCHUA MAarHuTHOI'O ITOTOKaA.
SIBrieHNE CaMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenrne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

UccnepoBanue necTBUSI MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON WHIYKITUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaebOanus

Konebarenpnass cucrema. CBoOOmHBIE MexaHW4Yeckue KojeOaHus. ['apMOHHMUYECKHE KOJeOaHus.
Ilepuon, ywacrora, ammmuTyna u ¢asza koneOanuid. [IpykuHHBI MasTHHK. MareMaTHUYeCcKHil MasTHHK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanuii. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiil koHTYp. CBOOOJHbBIE 3JIEKTPOMArHUTHbIE KOJIeOaHUs B UAEATbHOM KOJeOaTeabHOM
KOHTYpe. AHAJOTHs MEXIy MEXaHWYECKMMH W DJIEKTPOMAarHUTHBIMH KojeOaHusmu. Popmyna TomcoHa.
3aKOH COXpaHEHUsl SHEPTUU B UJICATIbHOM KO0JIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarmuxX KoyeOaHUsAX. BBIHY)KIeHHbIE MeXaHUYecKue KojebOaHus. Pezonanc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii  Tok. CHHYCOMAANBHBIM MEPEMEHHBIM TOK. MOIIHOCT NEPEMEHHOTO TOKa.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HAIPSKEHHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaaya u nNOTpedICHNUE FNEKTPUUECKON SJHEPTUU. DKOJIOTUYECKUE
PHUCKH IIpU MPOU3BOJCTBE EKTpoIHepruu. KynbTypa HCIONBb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckue yCTpoicTBa M INPAKTHUECKOE IPUMEHEHHME: JJIEKTPHUUECKUIl 3BOHOK, TI'€HEepaTop
[IEPEMEHHOTI'0 TOKa, JIMHUHU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN MJIM MaTEMAaTUYECKUN MasITHUK).

Habmonenue 3aTyxaroniux koiaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJeOaHUM.

Habmtonenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcuusiorpaMMel (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHH) JJIsl AJIEKTPOMAarHUTHBIX
KoJ1e0aHuH.

Pe3oHanc nmnpu 1MoOCIIEOBATENBHOM  COECIMHEHUM PE3UCTOpA, KATYIIKHM WHAYKTHUBHOCTH U
KOHJIEHCaTOopa.

Mogens TMHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUO/ia MajbIX KOJIeOaHUM Ipy3a Ha HUTU OT JUIMHBI HUTH M MAacChl
rpysa.

HccnenoBanne NEepeMEHHOIO TOKa B LEMU M3 TOCIENOBAaTEIbBHO COEAUHEHHBIX KOHJIEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckre BOJIHBI, ycloBuUsl pacnpocTpanenud. [lepuoa. CkopocTh pacnpocTpaHeHHs] U JUIMHA
BoJIHBL [lonepeunsie u mpo1obHbIe BOJIHBL. MHTEphepeHnus 1 Tudpakins MEXaHUYECKUX BOJH.

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

ONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3IY4YEHMs IEKTPOMAarHUTHBIX BOJH. B3anmHasi opueHTanus
BekTOpoB E, B, V B anektpomaruutHOi BonHe. CBoOICTBa 3JIEKTPOMAarHWTHBIX BOJIH: OTpa)KEHUE,
npejoMIIeHue, monsipuzanus, ruppaxuus, narepdepernns. CKopocTh EKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAOIIEH CPEBI.

TexHnueckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHE:  MY3bIKaJIbHBIE  HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl JHMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap, paaUuONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-nieun.

Jlemoncmpayuu



OO6pa3zoBaHue 1 paclpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebuomeecs Ten0 Kak HCTOYHMK 3BYKA.

HaGmronenue oTpaxeHus 1 MpeoMIICHUS MEXaHNUECKUX BOJIH.

Habntonenue unrepdepeHunu 1 qJuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIMTYI0M U 4acTOTOM KojeOaHHH.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHHE, MOJIpU3aLus,
mudpaknus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeliHoe pacpocTpaHeHHe cBeTa B OJHOpoIHOM cpene. JIyd cBera.
TodeuHblil HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaXkeHus cera. [locTpoeHne n300paxeHui B JIOCKOM 3epKalle.

[Ipenomiienne cBera. 3aKOHbI IpeaoMiIeHUs cBeTa. AOCOJIIOTHBIN MToKa3zarenb npenomiieHus. [lonnoe
BHYTpEHHEE OTpaxkeHue. [IpesienbHbli yroi noiaHOro BHYTPEHHETO OTPayKEHUSL.

Hucniepcust ceera. CloxxHbIH coctaB Oenoro cera. L[Ber.

CoOuparome U pacceuBaroiiye JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas CUja
TOHKON JMH3BL. [locTpoeHne n300pakeHnit B COOMPAIONINX M pacCceMBarOMIUX JuH3ax. DopMmyna TOHKOM
JMH3BL. YBEIMUYEHHE, 1aBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. Murepdepenuus cera. KorepeHTHble HCTOYHMKHM. YCIOBHUS HaOIOAECHUS
MakCUMyMOB M MHUHHUMYMOB B MHTEP(QEPEHLMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakus ceera. dudpakimuonHas pemérka. YciioBue HAOMIOACHUS TIABHBIX MAaKCHMYyMOB IpHU
[1a/IEHUY MOHOXPOMATHYECKOr0 CBeTa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoicTBa M NMPaKTHUECKOE MPUMEHEHME: OUKH, JIyna, (GoToannapar, NpoeKIIMOHHbIH
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAsS ONTHKA, TU(PPAKIMOHHAS PEIIETKA, TIOISIPOU/.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHHE U IperoMieHre cBeta. OnTruueckue mpruodopsl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moens cBeToBoa.

WccnenoBanue cBONCTB U300paKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue nnrepdepeHiuu ceera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PELIETKY.

HabmtoneHue nonsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paxeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pazgen 6. OcHOBBI cienaJIbHOM TEOPUH OTHOCHTEIBbHOCTH

['panuipl NPUMEHUMOCTHM  KJIacCHMYECKOW  MexaHuku. IlocTynaTel  cnenuanbHOM  TEOPUHU
OTHOCUTEIBHOCTH: WHBApPUAHTHOCTh MOMYJSI CKOPOCTH CBE€Ta B BaKyyMe, NPUHIUI OTHOCUTEIbHOCTH
OHHIITEHHA.

OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs3b MACCBHI C SHEPTUEH U UMITYJILCOM PEIISITABUCTCKOW YaCTUI[bI. DHEPIUS MOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemernmol kearnmoegoii onmuKu



®otonsl. opmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.

Otkpoitne u wuccnenoanue Qororddexra. Ombiter A. I'. CtomeroBa. 3akonsl ¢oTodrddekra.
VYpaBuenue Diinmreitna g poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBera. Onwithel [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoiicTBa M HpPAaKTHUECKOE MpHUMEHEHHEe: (OTOdIEeMEHT, (OTOAATUYUK, COTHEYHAs
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa o paccessnuto o -uactuil. [Inmanerapuas mojens aroma.
[Toctynater Bopa. M3nyuenue u noriomenue (OTOHOB MPHU MEPEXO0JIE aTOMa C OJJHOTO YPOBHS SHEPTHH Ha
npyroii. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJIOpOJa.

BousiHoBBIE cBOMcTBa yacTull. Bonubl ae bpoins. KoprycKymapHO-BOIHOBOM 1yanu3Mm.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHnuyeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHME: CIEKTPAIbHbIM aHaau3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHYaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGuroienne TMHeHYaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTHI, JTOKA3bIBAIOLINE CIOXKHOCTh CTpOEHHS sjpa. OTKpbITHE PaAHMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro coctaBa paaMoaKTUBHOro uinmyudeHus. CBoiicTBa anbda-, Oera-, ramma-
W3IIydeHus. BiausiHue paanoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHe TMpoTOHA U HeilTpoHa. Hykimonnas mozpens siapa [eiizenOepra—lBanenko. 3apsa smapa.
MaccoBoe uncio saapa. M30tomnsl.

Anbda-pacnan. ONEeKTpOHHBIA M TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydeHue. 3akoH
PaZMoOaKTUBHOIO pacraja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHsle peakuuu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. TepmosnepHblii cunTe3. [Ipobiembl M MEPCHEKTUBBI SAEPHOW SHEPreTHUKH.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHNS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAECHCTBUS. EAMHCTBO (hM3NYEeCcKOi KapTHHBI MHpAa.

TexHu4eckue ycTpoiicTBa M IPAKTHUYECKOE IMPUMEHEHHE: JT03MMETp, KaMmepa BuiibcoHa, saepHbIN
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPUIMKH
Dtanbl pa3BuThs actpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUMU.
Bun 3Bé3aH0ro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETH, KX BUIMNMOE ABHKCHUE.
ConHeunas cucrema.



Connue. Conneuynast akTuBHOCTb. Mctounuk »Heprun ConHuoa MU 3BE34. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKU.  JnarpamMma  «CHEKTpaJibHbIMA  KJacC  —  CBETUMOCTBbY».  3BE3ABI  TJIABHOM
IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBb» JJIs 3BE3] TJIaBHOM IIOCIEN0BAaTEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIECHUH U 3Boouuu CoJHLA U
3BE37. OTarbl )KU3HU 3BE3NL.

Muneunsiit [1yts — Hama I'anaktuka. [lonoxxenue u nrxenue ConHua B ['anaktuke. TUIBI TATAKTHK.
Pannoranaktuku u kBa3zapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606ma. Pa3Oeranme ramaktuk. Teopust Bombinoro
B3pbIBA. PEIMKTOBOE M3iIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGnronennss HEBOOPYXKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX TPHIIOKEHUH s
OTpe/ieNiCHUs] MOJOXKEHHUsI HeOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MIOJTYLIApHs U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢uzuku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTHUYECKON, COIIMALHOM M ATHUECKOH cdhepax
JESTeTHbHOCTH YEJIOBEKa, POJb U MECTO (PM3MKH W aCTPOHOMHHM B COBPEMEHHOW HAayYHOW KapTUHE MUpA,
ponb (¢u3nyeckoil Teopuu B (HOPMHUPOBAHMM NPEACTABICHHM O (U3MUECKON KapTUHE MHpA, MECTO
¢u3nvecKkoil KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O
MIPUPO/IE.

Me:xnpeamerHble CBSI3U

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcst ¢ Y4€TOM COAepKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBS3aHHbIE C W3YYEHHEM METOJOB HAY4YHOTO IIO3HAHUS: SBIICHUE,
Hay4YHbI (akT, rumoresa, (¢uU3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIONEeHHE, OSKCIIEPUMEHT,
MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (PYHKLIHMU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOpJMHAT, CJOKEHUE BEKTOPOB, MPOU3BOJHBIC DJIEMEHTApHbIX (DYHKUMHA, TpPU3HAKH TOA00HS
TPEYToJIbHUKOB, ONpe/IeieHNe TUIOMAAN TIOCKUX GUryp U 00bEMa Tell.

buonocus: snexTpruyeckue sBIEHUS B XKUBOW MpPUPOJE, KoedaTeNlbHble ABM)KEHUS B )KUBOM IpUpO/IE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PAaIUALIUU HA KUBBIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYN, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJ, MEXaHW3MbI
00pa30BaHMsl KPUCTATUINIECKON PEIIETKH, CIIEKTPATbHBIN aHAIH3.

l'eocpagpus: MarHUTHBIE MOJTIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX pyJ, GOTOCHEMKA 3€MHOI TOBEPXHOCTH,
IIPEICKa3aHUEe 3EMIIETPSICEHUM.

Texnonozusi: TMHUM ~ DJIEKTpoNepeAad, TIE€HEepaTop IEpPEeMEHHOro  TOKa,  d3JIEKTPOIBUIATENb,
WHIYKIIMOHHAS T1e4b, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKIMOHHbII
anmnapart, BOJJOKOHHAsl ONTHKA, COJTHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mnpenmera «@Pu3MKa» Ha ypOBHE cpenHero ooOmiero obpa3zoBaHus (0a30BbIif
YPOBEHB) JIOJKHO OOECIEeUYUTh JOCTHXKEHUE CIENYIOIINX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeamera «du3nka» JOIKHBI OTpaXaTb TOTOBHOCTh U
CIOCOOHOCTh OOYYaloIUXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEW MO3UIMENH JMYHOCTH,



CUCTEeMON I[EHHOCTHBIX OpPHEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHUX YyOEXKICHUN, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LEHHOCTSAM POCCUHCKOro OOLIeCTBa, pacIIUpEHHE JKU3HEHHOTO OIMbITa U  OIbITa
JeSTeIbHOCTH B TPOIIECCE Peali3allid OCHOBHBIX HAIPABJICHUN BOCIUTATENLHON IESATENBHOCTH, B TOM
YHClie B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTH IPAKAAHCKON MO3UIMN 00YYaIOIIEerocs Kak aKTUBHOIO U OTBETCTBEHHOTO YJIEHA
POCCHIICKOTO 00IIEeCTBa;

MPUHATHE TPAJIUIMOHHBIX 00IEYETIOBEUECKUX TYMaHUCTHUECKUX U IEMOKPAaTUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaxX IPa’kAaHCKOTO OOIIecTBa, y4acTBOBAThH B
camMOympaBlieHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBLHBIMA HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIUSIMU U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J1EATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXTaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTI)KEHUSM POCCHUUCKUX YYEHBIX B
obnactu (PU3WKHU ¥ TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OILIGHMBAaTh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYICh Ha
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYyIIero;

4)3¢TeTHYEeCKOTr0 BOCITIMTAHUS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs SCTETUKY HAYyYHOTO TBOPYECTBA, MPUCYIETO (pr3nvecKkoin
HayKe;

5) Tpy10BOro BOCIIUTAHMS:

MHTEpEC K Pa3IMYHBIM cdepaM Npo(ecCHOHATBHON IesTeIbHOCTH, B TOM 4YHCIE CBS3aHHBIM C
¢bu3MKON W TEXHUKOH, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBHIOOp OyAyliell mpodeccuu M peaanu30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00aCcTH (PU3MKK HA MPOTSHKEHUU
BCEH KHU3HU,

6) 3K0JIOrHYeCKOro BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH IKOJIOTHMYECKON KYJIBTYPHI, OCO3HAHHE TI00AIBHOTO XapakTepa SKOJIOTUIECKUX
npobiuem;

IJTAHUPOBAHUE W OCYIIECTBJICHUE JCHCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUS IeJei
YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacipeHue OrbITa AeSITeIbHOCTH YKOJIOTHIECKON HANPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUH
1o (usuke;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
¢bu3znuecKoil HayKu;

OCO3HAHWE I[IEHHOCTH HAYYHOH JesSTeNbHOCTH, TOTOBHOCTh B TMIpolecce W3y4YeHHs] (U3HKHU
OCYIIECTBISTH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATEIbHO (hOPMYIHUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCCMaTPpUBaTh €€ BCECTOPOHHE;
OHpe,Z[G.HSITB Oeian ACATCIbHOCTH, 3a4aBaThb HapaMeTpBI n KpI/ITepI/II/I HUX OJOCTUKCHUA,
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B pACCMATPUBAEMbIX (PM3MUECKHUX SBJICHHSIX
pa3pabarbiBaTh IJIaH peIIeHUs NpoOJeMbl ¢ y4ETOM aHaIM3a MMEIOUIMXCS MaTepHaJbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;



BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh, OLICHWBATH COOTBETCTBUE PE3YyJIbTAaTOB IIEJSIM, OLIEHUBATH
PHUCKHU MOCIEACTBHUM NESTENbHOCTH;

KOOPJIUHUPOBAThH M BBITIOTHATH pab0OTy B YCIOBUSX PEAIbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3oBble uccienoBarejabcKue qeicTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIa/IETh HABBIKAMU Y4E€OHO-HMCCIIEIOBATEIbCKOW U TMPOEKTHOW NEATENBHOCTH B 00JacTu (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY ITOMCKY METOJIOB peHICHHs 3aaad (PU3UIeCKOro
coJiep>KaHusl, MPUMEHEHHUIO PA3JINYHBIX METOJ0B TO3HAHMUS;

BIIQJICTh BHUJAMHU  JICATEIBHOCTH TIO TMIOJIYYCHHUIO HOBOTO 3HAHHS, €ro WHTEePIPETAINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHbBIX YUEOHBIX CUTYalUsX, B TOM YHCIIE NIPU CO3JaHUH Y4EOHBIX
MIPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3a/Jayy, BbIIBUraTh TUIIOTE3y €&
pelleHrs, HAaXOJWTh apTryMEHTHI ISl JIOKA3aTelIhCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTPhl H
KPUTEPUU PELICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJC PEHICHHs 3aJa4d pPe3yiIbTaThl, KPUTHUYECKU OIICHUBATH WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4U B 00pa30BaTECIILHON JACATEILHOCTH, B TOM YUCIIC IIPU
U3Y4YEeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIECHUBATh PUOOPETEHHBIH OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC HJI€HU, TIPEJUIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a1a9H, TOIYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

BIIQJICTh HABBIKAMH TIOJYYCHHSI WHQPOpMAU (HU3MUECKOTO COJMCPKAHUS M3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTEILHO OCYIIECTBIATH MOUCK, aHAIIW3, CUCTEMATH3AIUIO0 U WHTEPIIPETAUI0 HHPOPMAIIUH
Pa3IMYHBIX BUJOB B (POPM MPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIb30BaTh CpeACTBAa WH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPTraHU3allMOHHBIX 33/1a4 C COOMIOACHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH OE€30MacHOCTH, THUTHUEHBI, PEeCypcOCOEepeKCHUs, TPABOBBIX H OTHYCCKHX HOPM, HOPM
MH(POPMALMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJNEPKAHWUS B pPa3IMUHBIX (opMarax ¢ yd4ETOM Ha3HAYCHUS
nH(OpPMAIIUY U TIeNIeBOI ayAUTOPUH, BEIOUpAs ONTUMANTBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

OCYILIECTBIATH OOIIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ Y4ETOM OOIIMX MHTEPECOB U BO3ZMOXKHOCTEH
KaKIOT0 WICHA KOJIJICKTUBA;

IIPUHUMATD L(E€JIM COBMECTHOM IEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JCUCTBUA IO €€
JOCTUKEHHUIO: COCTAaBIISITh TUIaH AEMCTBUM, paclpeleisTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYX/IaTh
pe3yabTaThl COBMECTHON pPabOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B OOLIMH pe3yibTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBbIE ITPOEKTHI, OLICHUBATh UAECH C NO3ULHUN HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3Ha4UMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTyalUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.



PeryasiTuBHbIe yHUBEpPCcaAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEILHYIO JIEATEIHHOCTh B 00JIACTH (DU3UKU M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTAaBIIATH IJIaH PEHICHUS] pacUETHBIX M KAaU€CTBEHHBIX 3ajad, IJIaH BBITOJTHEHUS
MPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANIOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHICE,

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (HOPMUPOBAHHIO W MPOSIBICHUIO SPYAHUIIMH B 00JIACTH (GU3UKH, TOCTOSHHO MOBBIIIATH
CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIbHOCTb, OIICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEISAM;

BIIaJIETh HAaBBIKAMU [IO3HABATEJNbHOM pedlieKCuM KaK OCO3HaHUS COBEpIUIAeMbIX JCUCTBUH U
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYallluH, BEIOOpa BEPHOTO PEILICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMIPUHUMATH PEIICHHS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MPUHUMATH ce0s1, TOHMUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3E PE3YJIbTaTOB JAEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.

B mpouecce mocTukeHUs: JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOTrpamMmbl MO (U3HMKE ISl YPOBHS
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYAlOMIMXCS COBEPIICHCTBYETCS HSMOLMOHAIBHBIA HWHTEIUIEKT,
Mpeoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHME, BHJIETh
HaMpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cephl, ObITH yBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONIEIO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aIaTUPOBATHCSA K SMOIMOHATBHBIM U3MEHEHUSIM U TMPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOLIECH CTPEMJICHUE K JOCTHKEHHUIO LeJIM U YCIEXy, ONTHUMHU3M,
WHUIIMATUBHOCTH, YMEHUE JEHCTBOBATh UCXO/IsI N3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YUUTHIBATH €TI0
IIPU OCYLIECTBIEHUU OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHHUS C JAPYTUMH JIIOJbMU,
3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHQIUKTHL.

NPEAMETHBIE PE3YJIBTATDBI

K xonny obyuenus B 10 kJacce npeaMeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAx pojib U MecTo (Pu3uMKu B (HOPMHPOBAHHH COBPEMEHHOM Hay4yHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUUECKOHN €ATEIbHOCTH JIIOJIEH;

YUUTHIBaTh TPAHULIBI TNPUMEHEHHS W3YYEHHBIX (U3MUECKUX MOJeNiel: MaTepuaibHas TOYKa,
MHepIalbHas CUCTeMa OTCYéTa, aOCONIOTHO TBEPIOE TENIO0, WACATbHBIN ra3, MOJENIM CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUSUHBIN AJIEKTPUUECKUI 3apsi/i IPU pellieHuu GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHUE SIBIECHUS (IPOIECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W JJIEKTPOJAMHAMHUKH: pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABMXKEHHE, CBOOOJHOE MaJE€HUE TeJ, IBM)KEHHUE IO OKPYKHOCTH,
MHepLUs, B3auMoielcTBue e, 1M Qy3us, OpoyHOBCKOE ABMKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX TeEl,



M3MEHEHHEe 00bhEMa TeN MPHU HarpeBaHUU (OXJIAXKICHUH), TEIUIOBOE PaBHOBECHE, UCTIApEHUE, KOHICHCAIIHS,
IUIaBJIGHUE, KPUCTAJIM3alus, KHUIIEHHWE, BIIAXHOCTh BO3JlyXa, IMOBBIICHUE [JaBJICHUA Ta3a MpU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBsI3b MEXAYy NlapaMeTpaMH COCTOSIHHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsI0B;

ONHCHIBATh MEXAHWYECKOE [BIKEHHWE, WCIONb3ysd (HU3MUecKre BEIMYMHBI: KOOpAWHATA, IYTh,
nepeMelieHe, CKOpoCTb, YCKOpEHHE, Macca Tela, Cujla, HMIYJIbC Tella, KWHETHUYecKas OJHeprus,
MOTCHIIMATbHAS JHEPTUs, MEXaHW4YecKas padoTa, MEXaHWYECKas MOIIHOCTH; MPU OMUCAHWUU TPABUILHO
TPaKTOBaTh (PUINYECKUI CMBICT HCIOIb3YEMbIX BEIUYUH, MX OOO3HAYEHHS] M EIUHUIBI, HAXOIUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JPYTUMU BETUYHHAMU;

ONMCHIBATh HM3YyUEHHBIC TEIUIOBBIC CBOWCTBA TEJN U TEIUIOBHIC SIBICHHS, HCIONB3Yysd (DHU3MUECKHe
BEJIMYMHBL: JIaBJICHWE Ta3a, TEMIEparypa, CpPedHss KUHETHYECKas JHEPIrHsi XaOTUYECKOTO JBUKCHHS
MOJIEKYJ, CPEAHEKBAJApPATUUYHASI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHsS dHEprus, padora
raza, KoO3QQUIUEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO ABHUTATENS; MPH OIMKMCAHUW IMPABUIHHO TPAKTOBATH
(bu3NYeCKUi CMBICT HUCHOJB3YEMBIX BEIWYMH, UX OOO3HAUCHHUS U EIUHUIIBI, HAXOIUTH (QOPMYJIbI,
CBSI3BIBAIOIIUE TAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIIMUUHAM;

OTMKCHIBATh U3YYCHHBIE SJIEKTPUUECKHUE CBOWMCTBA BEIECTBA U JIEKTPUUECKHE SIBJICHUS (IIPOLIECCHI),
UCTIONB3YSl (PU3UYECKUE BEIMYMHBI: JICKTPUUICCKUHN 3apsii, DJIEKTPUYECKOE I0JIe, HANPSIKEHHOCTD IOJIA,
MOTEHIIMAaJ, Pa3HOCTh MOTEHILMAJOB; IPH OMUCAHUHM MPABWJIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, MX OOO3HAYCHUS W CIUHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

aQHATM3UPOBATh (PU3MUECKUE TPOIECCH U SBIICHUS, WCIONB3Ys (PU3UYECKHE 3aKOHBI W TPHHIIMIIGL:
3aK0H BcemupHOro TsaroteHus, |, Il u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHEHUS UMITYJIbCa, PUHIIAI CYTIEPIIO3UIIAN CHJI, TPUHIIMIT PAaBHOIIPABUS WHEPIIMATBHBIX CHCTEM
0TCY€Ta, MOJEKYJISAPHO-KMHETHUUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ta30Bble 3aKOHBI, CBA3b CpeaHen
KHHETUYCCKOW JHEPTMH TEIJIOBOTO JIBIKEHUS MOJICKYJI ¢ aOCONIFOTHON TEeMIEpaTypoi, MEepBBIA 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXpPAHEHHS DSJEKTPUUYECKOro 3apsana, 3akoH KysnoHa, mpu 3ToM pasznuyarhb
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE W YCIIOBUs (TpaHUIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIE TTPUHIIMITBI JSHCTBHUS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOMCTB; pa3iindaTh
yCIOBUS MX O€30MaCHOTO UCTOIh30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIONTHSATE SKCIIEPUMEHTHI 110 UCCIICIOBAHHUIO (DU3WUECKUX SBJICHUI U MPOIIECCOB C MCIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX HM3MEPEHUU, MPH ITOM (QOpMYyIUpOBaTH MpodieMy/3afady U TUIOTEe3y y4eOHOro
JKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TPEIONKEHHOTO OOOpYAOBAaHUS, TPOBOAHWTH OIBIT H
(GbOopMynHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHBIC HW3MEPCHHS (PH3UYECKUX BEJIMYUH, MPH ITOM BBIOMPATH
ONTUMAJIBHBINA CIOCOO M3MEPEHUS M UCTION30BATh U3BECTHBIE METOBI OLIEHKH MOTPEITHOCTEN H3MEPEHNU;

WCCIICJIOBATh 3aBHCHUMOCTH MEXIy (U3WYSCKUMH BEITUYMHAMU C HCIIOJIB30BAHHEM IIPSMBIX
MU3MEpEeHUl, TPU ITOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3yNbTaThl MOTYyYEHHOU 3aBUCUMOCTHU
(bU3HYECKUX BEIIMYMH B BHJIC TAOIUI] M TpaUKOB, JeJIaTh BBIBOJIBI ITO PE3yJIbTaTaM HUCCIICIOBAHMS;

coOnrofaTh mpaBuia OE30MAaCHOTO TPyAa MPU MPOBEICHUU HCCIEIOBAaHUN B paMKax y4eOHOTO
IKCIIEPUMEHTa,  y4eOHO-UCCIIEAOBATEIbCKOM W TMPOCKTHOH  JICATEIBPHOCTH C  HCIIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

peniats pacy€THBIC 3a/1a9 C SBHO 3a/IaHHON (PH3UYECKON MOJICITBIO, UCTIONB3Ys (PU3HUYSCKUE 3aKOHBI
Y TIPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4d BHIOMPATh (U3UYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJTMYHUHBI U (OPMYIIBI, HEOOXOAMMBIE I €€ pEIICHHs, MPOBOJIUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (DU3HUECKON BEIUUUHBI,

pelraTh Ka4eCTBCHHBIC 3a7aUi: BBICTPANBATh JIOTHYSCKH HEIPOTHBOPEUNBYIO IIETIOUKY PACCYKIACHHMA
C OTMOPOil Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

WCIOJIb30BaTh TP PEHICHUHM YYEOHBIX 3a/lad COBPEMEHHBIC WH(OPMAIIMOHHBIC TEXHOJIOTHH JUIS
MOWCKA, CTPYKTYPUPOBAHMsSI, WHTEPIpPETAllUd ¥ TMPEACTaBICHHUs Y4eOHOW U HAYYHO-TIOMYJISIPHOM
nH(OpPMAIIMY, TIOJYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYCCKH AHAJIM3UPOBATH ITOJTydaeMYO
UH(pOpMaIIHIO;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCHUHCKUX U 3apyOeKHBIX YYEHBIX-(DU3UMKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;



UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (HU3UKE B TOBCEIHEBHOW >KWU3HHM JUIsI OOECTeueHUs
0e30MmacHOCTH Mpu oOpalleHuu ¢ TpUdopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JIsl COXPAHEHUS 3/10POBbS U
COOJTFOICHUSI HOPM DKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B IpyHIe C BHIIOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJeH, MIaHUPOBaTh PabOTy IPYIIIBL,
paIMoOHAIBHO PACIPEACISATh OOS3aHHOCTH W TUIAHUPOBATH JACSITEIBLHOCTh B HECTAHJAPTHBIX CHUTYAIMSIX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaX0T0 U3 YUACTHUKOB TPYIIIbLI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI.

K konmy oOyuenus B 11 kJjiacce npeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTpPa)kKaTh
c(OpMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

JEMOHCTPHPOBATh Ha MPUMEPAX pojb U MecTo (Pu3uku B (HOPMHPOBAHUH COBPEMEHHOW HAyYHOM
KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOM TEXHMKH U TEXHOJIOTHi, B MPAKTUYECKOMN NEATEIBHOCTH JIOCH,
[[EIOCTHOCTh U €IMHCTBO (PU3NYCCKON KApTUHBI MUPA,

YUUTBHIBaTh TPAHULBI MPUMEHEHHUS] U3YYEHHBIX (U3UYECKUX MOJENCH: TOUEUHBIM AJIEKTPUUYECKUIl
3apsij, Jyd CBEeTa, TOYCUHBIH MCTOYHUK CBETA, siIepHAsi MOJACIh aToMa, HYKJIIOHHAsI MOJIENb aTOMHOTO sIipa
MIPH pelIeHur (GU3NUECKUX 3a/1a4;

pacmo3HaBaTh (pu3MYECKHWe sBICHUS (IIPOLECChI) ¥ OOBACHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOM (DU3UKH: dJIEKTPHUUECKas IPOBOJUMOCTD, TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHMWTHOE JICWCTBHS TOKAa, B3aWMOJICWCTBHE MArHUTOB, OJJICKTPOMArHUTHAs WHAYKIHUSA, JICHCTBHE
MarHMTHOTO TMOJIsSI HA POBOJHUK C TOKOM U JBMXKYIIUICS 3apsi, SJIEKTPOMArHuTHbIE KOJeOaHUs U BOJHBI,
MPSIMOJIMHEHHOE pacIpOoCTpaHEHUE CBETa, OTPa)XKCHHE, TNpeloMiIcHHe, WHTephepeHims, audpakuus u
MoJIsIpU3aIisl CBETa, JUCHEPCHs cBeTa, GoTodaekTpudeckuil d3hdext (hoTodrddekrt), cBeToBOEC NaBIICHHE,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPO/Ia, €CTECTBEHHAS M ICKYCCTBEHHAS PAIMOAKTUBHOCTH;

ONKCHIBATH  W3YYCHHBIE CBOIICTBa  BemlecTBa  (DJIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUUYCCKYIO TTPOBOAMMOCTE PA3IHUYHBIX CPEA) M AJIEKTPOMATHUTHBIC SIBJICHUS (IIPOILIECCHI), UCIIONIB3Ys
¢bu3nyecKkrue BEIMYMHBI: dJIEKTPUYECKHUM 3apsii, CHJIa TOKA, SJEKTPUYECKOE HANpPSHKEHUE, DJIEKTPUUYECKOe
COIPOTHBIICHUE, PA3HOCTh IMOTCHIIMAJTIOB, 3JCKTPOABMKYIIAs CHiIa, paboTa TOKa, WHIYKIUS MarHUTHOTO
mosisi, cuina Amrepa, cuia JlopeHna, HHIYKTUBHOCTD KAaTYIIKH, SHEPTUS AIEKTPUYECKOTO M MAarHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KoyedaTelbHOM KOHTYpE, 3apsi M CHJIa TOKa B TpoIecce
TapMOHHYECKHUX JJIEKTPOMATrHUTHBIX KoNieOaHuii, (POKYCHOE PAacCTOSHHE W ONTHUYECKas CHJIa JIMH3BI, TPU
OIMCAaHWUW TPABWIBHO TPAKTOBATh (U3WYECKUU CMBICT HCIOJB3YEMBIX BEIUYMH, MX OOO3HAYCHHS U
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUYUHY C IPYTHMH BETUYHHAMU;

OIHMCHIBATh HM3YyYEHHBIC KBAHTOBBIC SIBICHHUS W IIPOILECCHI, HWCIONB3Ys (DHM3MYECKHE BEITUYHUHBEI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JAJMHA BOJHBI U YaCTOTa CBETA, DHEPTHsl U MUMITYJIbC (POTOHA, MEPUOT
MOJTypacmaia, dHEPTHsi CBSI3M aTOMHBIX sIIEp, IMPU ONMMCAHUU MPABWIBHO TPAKTOBATh (DU3MUCCKHUNA CMBICIT
UCIONIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U EIWHUIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PU3UUIECKON BEITHUNHBI,

aHAIM3UPOBaATh (DU3MUECKHUE MPOIECCHl U SBJICHHUS, UCIONB3Yysd (PU3NYECKUE 3aKOHBI U TPUHIIHIIGL:
3akoH Oma, 3aKOHBI TOCJIEJOBATENILHOTO M TapaJUIeTbHOTO COCTUHEHHs MPOBOJHUKOB, 3aKOH JKOymsi—
JleHma, 3akOH SIEKTPOMATHUTHOW HHAYKIIMH, 3aKOH MPSMOJMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpa)XEHHUs CBETa, 3aKOHBI MPEIOMIICHHUSI CBETa, ypaBHeHHE OWHITeHHa 11 (orodddexra, 3aKoH
COXPAaHEHHUS DHEPTUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS SJEKTPHUUECKOTO 3apsia, 3aKOH
COXpaHEHHsST MacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pagoaKTUBHOTO pacmajaa, MpU 3TOM pa3invarb
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBHUs (TPaHUIBI, OOIACTH)
MIPUMEHUMOCTH;

OTIPEICTISATH HAMPABICHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TOJIS MPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATH N300pakeHHE, CO3/1aBaeMOe TIIOCKUM 3€pPKajioM, TOHKOW JTMH30M;

BBITIOJTHSATE SKCIIEPUMEHTHI 110 UCCIICIOBAHHUIO (DU3MUECKUX SBJICHUI U MPOIIECCOB C MCIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX HM3MEPEHUU: MpU STOM (OpMYyIHUpOBaTh MpobiIemMy/3aady M THIIOTE3Y y4eOHOro
JKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TPEUIOKESHHOTO O00OpYHOBaHWs, IPOBOIUTH ONBIT U
(hOopMyIUpOBaTh BEIBOJIBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE W3MEpPEHHS (PH3UYECKHX BEIMYUH, MPU STOM BBIOMPATH
ONTHUMAJIBHBINA CIOCOO M3MEPEHUS U UCIIONIb30BAaTh U3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEH N3MEpPEHU;



HCCIIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEIIMYUH C HUCIIOJIb30BAHUEM IPSAMBIX H3MEPEHUMN: TIPH STOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCUPOBATh Pe3yJbTaThl MOJYyYEHHONW 3aBUCUMOCTH (DPU3HUECKUX BEJTMYHMH B
BU/JIE TaONHI U TpaUKOB, AENaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS,

coOmofaTh mpaBuia OE30MacCHOTO TpPyAa MPU IPOBEICHUU HCCIIEIOBAaHUN B paMKax y4eOHOro
OKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATENBHOCTH C  HCHOJB30BAHHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiars pacy€THBIE 3a/1a4U C SBHO 33/IaHHON (PH3UYECKON MOJENBI0, UCTIONB3Ysl (PU3NUYECKUE 3aKOHBI
Y MPUHIUIBL, HA OCHOBE aHallM3a yCIOBUS 33/1a4u BHIOUPATh (U3UUYECKYIO MOJEJIb, BBIACIITh (DU3MUECKUE
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIC Ui €€ pEIICHHS, MPOBOIUTH PACUETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUYUHBL,

pelaTh Ka4YeCTBEHHBIE 3a/1a4i: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYKICHUN
C OMOPOil Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

WCIOJIb30BaTh TIPU PEHICHHH YUYEOHBIX 3a/lad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJIOTHUU JIJIs
MOWCKA, CTPYKTYpUPOBAHMS, HUHTEpPIpPETallUd M MpeAcTaBieHHs y4eOHOM U HayYHO-TOMYJISIPHOM
uH(pOpMalUY, TONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

OOBSICHSITh TIPUHIIMITEI JCHCTBHSI MAIlIWH, TPUOOPOB M TEXHUYCCKUX YCTPOMCTB, pa3indyaTh yCIOBHS
ux 0€30MacHOro UCMOIB30BaHuUs B TOBCEITHEBHOM KU3HH;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKHU, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 1O (U3UKE B IOBCEIHEBHOW JKWU3HH JUISI OOECTICUCHUs
6e3o0macHOCTH Mpu oOpalieHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAaHEHUS 3/I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cperie;

paboTaTh B rpymie ¢ BHINOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJeH, MIaHUPOBATh PabOTy TPYIIIBL,
palMOHAIBHO PacHpenesisaiTh O0S3aHHOCTH W IUTAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXJI0TO U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HauMmeHoBaHuE pa3/ieioB U TEM MPOrPaMMBI KosuuectBo yacos DiexTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC

n/n Beero|| KonTtponbHbie [IpakTuueckue peCypebt

paboThI paboThI
‘Pa?.lle.ﬂ 1. DU3UKA U METOAbI HAYYHOTI'O IIO3HAHUA ‘
‘1.1 HCDI/BI/IKa U METO/IbI HAYYHOT'O MO3HAHMSI H 2 H H HBI/I6J'II/IOTeKa IOK https://m.edsoo.ru/7f41bf72 ‘
‘HTOFO 0 pasaeny H 2 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H H HBI/IGJH/IOTeKa LOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HI[I/IHaMHKa H 7 H H HBI/IGJH/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 HBaKOHH COXPaHCHHS B MEXaHUKE H 6 H 1 H 1 HBI/I6J'II/IOT6K3. IIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 0 pasaeny H 18 H ‘
Pazzie 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA |
‘3.1 HOCHOBH MOJICKYJISIPHO-KUHETHYECKON TCOPHH H 9 H H 1 HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBH TEPMOJIUHAMHUKHI H 10 H 1 H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperatHblie cocTosiHus BerecTBa. Pa3zoBbie 5 bubmmoreka [{TOK https://m.edsoo.ru/7f41bf72
HIePEX0/IbI
‘I/ITOFO 10 pasjeny H 24 H ‘
[Pasnen 4. JTEKTPOJAMHAMMKA |
‘4.1 H3neKTpOCTaTHKa H 10 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |[locrostHHBIN meKkTpruecKuii Tok. TOKH B 12 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeiax

‘I/ITOFO 10 pasjeny H 22 H ‘
‘PezepBﬁoe BpeMs H 2 H 1 H H ‘
(OBILIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME || 68 | 4 [ 4 | |

11 KJIACC

‘ Ne HHaI/IMCHOBaHI/Ie pa3aciioB U TEM MMPOrpaMMBbI H

KonuuectBo yacos

H OnexTpoHHbIe (IM(poBHIe) 00pa3oBaTEIbHbIC ‘
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/T Bcero KonTposnbhbie [IpakTrueckue pecypchl
paboThI paboThI
Pasnien 1. DJEKTPOJMHAMMUKA |
1.1 |[MaruuTHOE noJje. DIEKTPOMArHUTHAs 11 1 3 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
VHYKIHS
‘I/ITOFO 10 pasjeiny H 11 H ‘
[Pazzen 2. KOJJEBAHUSI M BOJIHBI |
2.1 |MexaHU4YECKHUE U IIEKTPOMATHUTHBIC 9 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
‘2.2 HMexaHquCKI/Ie Y 3JICKTPOMArHUTHBIC BOJIHI)IH 5 H 1 H HEI/IGHI/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
2.3 |Onruka | 10 | [ 3 |Bu6muorexa I[OK https://m.edsoo.ru/7f41c97c |
‘I/ITOFO o pazaeny H 24 H ‘
[Paszen 3. OCHOBBI CHELIMAJILHON TEOPUM OTHOCUTEJBHOCTH |
3.1 ||OcHOBBI cieNMANBLHOM Teopun 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH
‘I/ITOFO 0 paszeny H 4 H ‘
Pazies 4. KBAHTOBASI ®U3MKA |
‘4.1 HSneMeHTH KBaHTOBOI ONTUKU H 6 H H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpOCHI/Ie aToma H 4 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOC PO H 5 H H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO o pazaeny H 15 H ‘
‘Pa321e.]1 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU ‘
‘5.1 HSneMeHTH aCTPOHOMMH U acTPOPUUKU H 7 H 1 H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/IToro o pazaeny H 7 H ‘
[Paszen 6. OGOBLIAIOIIEE IOBTOPEHUE |
6.1 |O6o6Gmaromee mosropenne | 4 | I |Bu6morexa LIOK https:/m.edsoo.ru/7f41c97¢c |
‘I/ITOFO o paszeny H 4 H ‘
‘PGSepBHOG BpeMsl H 3 H H H ‘
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIE UG POBBIC
/1 Beero|| Kontponbhbie || Mpaxtuueckue || A3YIeHHS o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
1 | ®usuka — Hayka o npupoae. Haydunple METOIbI TO3HAHUS 1 03.cen||bubmnoTexa [JOK
OKPYXaIOLIETr0 MUpa https://m.edsoo.ru/ff0c32e2
2 |[Pomb u MecTo (hu3uku B GOPMUPOBAHUN COBPEMEHHOMN 1 bubmumorexa [IOK
HAYYHOIN KapTHHBI MHpPa, B IPAKTHYECKOMN IeATETbHOCTH 06.cen|/Nttps://m.edsoo.ru/ff0c33e6
N7
3 |[Mexanunueckoe apmkenre. OTHOCUTEIBHOCTh MexaHudeckoro|| 1 10.cen||PuOmmoTexa LIOK
nBkeHus. [lepemerienne, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 |PaBHOMEPHOE MPSMOJIMHEITHOE IBUIKEHHE 1 13.cen||PuOmmoTexa [IOK
https://m.edsoo.ru/ff0c3620
5 |[PaBHOYCKOpEHHOE MPSAMOIMHEWHOE IBUKEHUE 1 17.cen|/bubmmorexa LJOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOogHOE TIazicHHE. Y CKOpEeHHEe CBOOOIHOTO TaICHUS 1 20.ceH|/bubanoTeka [IOK
https://m.edsoo.ru/ff0c39cc
7 ||[KpuBonuHeliHoe ABMXeHUE. J[BIKEHIE MaTepUaTbHON TOUKH 1 24.cen||bubamoTeka [IOK
10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 |[Ipunuun otHocutensHocTU ["amunes. MuepunansHbie 1 27.cen||bubanoreka IIOK
cucteMbl otcueta. [lepBsiit 3akoH HeroToHa https://m.edsoo.ru/ffO0c3be8
9 |Macca Tema. Cuna. [TpuHIUI cynepo3uiinu cut. Bropoit 1 01.okT||PuOMmMoTeKa [IOK
3akoH HprOTOHA [Tl MATepHATTLHOW TOYKH https://m.edsoo.ru/ffOc3be8
10 ||Tperwmii 3akoH HproTOHA /IJ1s1 MaTepUATBHBIX TOUYEK 1 04.okT||PuOMmMoTeKa [IOK
https://m.edsoo.ru/ffOc3be8
11 |3akon BcemupHoro Tsrotenus. Cuna Tspkectu. [lepBas 1 08.okT|[PuOIMHOTEKA [JOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ympyroctu. 3akon ['yka. Bec Tema 1 11.okT||bubmmoTeka IIOK
https://m.edsoo.ru/ff0c3e18
13 ||Cuna tpenus. Koapourment tpenus. Cumna conpoTHBIECHUS 1 15.okT|[PrbOIHOTEKA [IOK

IIpu ABUXKCHUU TEJIA B ) KUJKOCTHU HUJIU rasc

https://m.edsoo.ru/ff0c3f76
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No Tema ypoka KonnuectBo yacos Hara DIEeKTpOHHBIE U POBHIC
/1 Beero| Kontpombhbie || [Ipaktudeckue || 3YICHHSA 00pa3oBaTenbHBIC PECYPCHI
paboThI paboThI

14 |[loctymnarenbHOE U BpallaTebHOE ABUKEHUE A0COTIOTHO 1 bu6mmoreka [IOK
TBEPI0TO Tesa. MOMeHT cuiibl. [1nedo cuibl. Y ciioBust 18.okrl|https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPJIOTO Tea

15 ||Mmynbc MaTepHalbHON TOYKH, CUCTEMBI MaTepUaIbHBIX 1 bubmuorexa [JOK
Touek. IMIynibC CHITBI. 3aKOH COXpaHEHUSI UMITYJIbCa. 22.ok1||Nttps://m.edsoo.ru/ff0c43d6
PeakTuBHOE JBHKEHHE

16 ||PaGoTa m MoutHOCTH Crubl. KnHEeTHUECKas SHEprus 1 bu6mmoreka [IOK
MaTepHaabHON TOUKH. TeopeMa 00 M3MEHEHUH KMHETHUCCKOW 25.ok7||Nttps://m.edsoo.ru/ff0c4502
SHEPTIUHU

17 |IlorenuuanbHas sHeprus. [loTeHMaIbHAS SHEPT U YIPYTO 1 bubnnorexa [HOK
nedopmupoBaHHO# MpykuHbI. [ToTeHIIMAIbHAS SHEPTHS TeIa 05.Hosl||https://m.edsoo.ru/ff0c461a
BOJIM3M MIOBEPXHOCTH 3EMITH

18 |[[loTeHIMaNBHBIC U HEMTOTCHIIUATBHBIC CHITBI. CBS3b PaOOTHI 1 bu6mmoreka [IOK
HEMOTEHIIMAJIBHBIX CHUJI C U3MEHEHHEM MEXAHUYECKOM https://m.edsoo.ru/ff0c478c
SHEPTUU CHUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUIECKOM 08.H0A
SHEPTUU

19 |JIaGoparophas pabota «lccnenoBanue cBsi3u pabOThI CHIIBI C 1 1
W3MCHECHUEM MEXaHWYCCKOW SHEPTUH Tella Ha TIpuMepe 12.Ho8
PaCTSDKEHUS PE3UHOBOTO KIyTa

20 |[KontposbHas padota mo teme «KuHemaruka. [luHamuka. 1 1 15.Hos|PuOmmorexa [IOK
3aKOHBI COXPAaHEHUS B MEXaHHUKE» https://m.edsoo.ru/ff0c4b74

21 ||OCHOBHBIE MOJOXKEHUS MOJEKYIIPHO-KHHETUYECKON TEOPHUH. 1 19.Hos|Pudmmrorexa [IOK
bpoyHoBckoe apmwkenue. uddysus https://m.edsoo.ru/ffOc4dc2

22 |[XapakTtep JBWKECHUS U B3aUMOJICHCTBHS YaCTHII BEIICCTBA. 1 22 Hos
Mojenu cTpoeHus ra30B, )KUIAKOCTEH U TBEPABIX TEI

23 |[Macca monekyn. KonmdectBo BemectBa. [locTosiHHAs 1 26.H01
ABoraapo

24 |Termmmooe paBHOBecue. Temmepatypa u e€ uzmepenune. [lkana| 1 29.Hos

temriepatyp Llenbcus



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
https://m.edsoo.ru/ff0c4dc2

No Tema ypoka KonnuectBo yacos ‘ Hara DIEeKTpOHHBIE U POBHIC
/i Beero| Kontpombhbie || [Ipaktudeckue || 3YICHHSA 00pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
25 |Uneanwusiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 1 03.aek|/brdarorexa IJOK
https://m.edsoo.ru/ffOc4fde
26 ||AGconroTHAs TeMIIepaTypa Kak Mepa CpeaHeil KHWHETHIeCKOH 1 bubnmoreka [JOK
SHEPIHH JABMKEHHS MOJICKYJI. Y paBHeHHEe Men ieaeeBa- 06.zek|Nttps://m.edsoo.ru/ff0c511e
Kianeiipona
27 |3axon JlanbToHA. I'a30BbIC 3aKOHBI 1 10.4ek
28 ||JIabopaTopHas padora «lcciaenoBanue 3aBUCUMOCTH MEXKTY 1 1 13.0ek
napaMeTpaMH COCTOSIHHS Pa3peiKEHHOr0 raza
29 ||M3omporiecchl B UaealbHOM Ta3e U UX rpaduyeckoe 1 17.pek|/budnnorexa IJOK
Hpe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
30 ||BryTpeHHsIs SHEPTHS TEPMOJANHAMHYECKONW CUCTEMBI U 1 bubnnorexa [HJOK
croco6sl e€ n3menenus. KonnuectBo TemoTsl u pabora. 20.gex|[https://m.edsoo.ru/ff0c5952
BHYTpeHHSISI SHEPTHUs 0JTHOATOMHOTO HJICATBHOTO Ta3a
31 |[Bugsl Terionepenaun 1 24.pex|bubmnorexa IJOK
https://m.edsoo.ru/ff0c5¢c36
32 ||[YaenbHas TEIIOEMKOCTE BerecTBa. KonnmuecTBo TErmIoTh 1 27.nex| bubnnorexa [IOK
npH Terionepeaayde. AauadaTHbIN mporece https://m.edsoo.ru/ffOc5¢c36
33 |[[lepBblit 3aKOH TEPMOJIUHAMUKH U €70 MPUMEHEHUE K 1 10.5n8|/budanoTexa IIOK
U30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 ||HeoOpatumocTh mpolieccoB B pupojae. Bropoit 3akon 1 14.ans|budarorexa LIOK
TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 |[[Ipuanun aevictBus u KI1/] TerioBoii MalmmHbI 1 17.ans|/bubamnoTeka IIOK
https://m.edsoo.ru/ff0c600a
36 |[luxa Kapuo u ero KII/] 1 21.AH8B
37 ||9xonoruueckue npodsieMbl TEI0IHEPTeTUKU 1 24.9H8B
38 ||O6o6maromuii ypok «MoekysipHas ¢puzuka. OCHOBBI 1 28.ans||buommoreka IIOK

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6938
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No Tema ypoka KonnuectBo yacos ‘ Hara DIEeKTpOHHBIE U POBHIC
/i Beero| Kontpombhbie || [Ipaktudeckue || 3YICHHSA 00pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
39 ||[KontposnbHas paboTa o TemMe «ModekyspHas hpu3uka. 1 1 31.ans||budmmoTeka [IOK
OCHOBBI TEPMOTTHAMUKHY https://m.edsoo.ru/ff0c6a50
40 |[TapooOpa3oBanue u KoHAeHCanus. VicnapeHne u KuneHue 1 04.¢es|bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
41 ||AGconroTHAs U OTHOCHTEIbHAS BIIAXKHOCThH BO3IyXa. 1 07.¢es|[budbanorexa IJOK
Hacpimennsiii map https://m.edsoo.ru/ff0c64d8
42 |Teépmoe temo. Kpucrammuueckue u aMopgHbIC Tea. 1 bubnnoreka [JOK
AHU30TPOITUS CBOMCTB KPUCTAILIOB. JKUIKUE KPUCTAIIIBI. 11.¢es||nttps://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIC MaTEePHAITBI
43 |[lnaBieHHue U KpUCTAIUIU3ALM. Y IeJIbHAs TEIJIOTa 1 14.¢es|bubmmorexa [IOK
riasieHus. Cyomumarust https://m.edsoo.ru/ff0c6708
44 |YpaBHEHHE TEIUIOBOTO OasiaHca 1 18.¢es| bubmmorexa [IOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpuzanus Ten. IJIEKTpUIeCKuid 3aps. J[Ba Buaa 1 21.¢es||bubmnorexa IJOK
DIIEKTPUIECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 |[IpoBOAHMKH, TUAIEKTPUKU U TIOTYIPOBOIHUKHU. 3aKOH 1 25.¢es|budanoTeka LIOK
COXpaHEHHUsI AJICKTPUIECKOT0 3apsiia https://m.edsoo.ru/ffOc6bcc
47 |BzaumoperictBue 3apsiioB. 3akoH Kynona. TodeuHbrit 1 28.¢es||bubmmorexa IJOK
DIIEKTPUIECKUH 3apsi] https://m.edsoo.ru/ffOc6ce4
48 |Hanpsok€HHOCTD AIEKTpUYecKoro moutst. [TpuHmm 1 bubnuotexa [JOK
CYIIEPITO3UIINH AIEKTPHUECKUX ToJIeH. JInHuM 04.map|https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
49 |Pabora cw asiekTpocTaTndeckoro moss. [ToTenmmann. 1 07.map|{brbanorexa IJOK
PasHocTh moTeHIMAIOB https://m.edsoo.ru/ffOc6f00
50 |[[TpoBOAHUKH U JUDIEKTPUKHU B DIEKTPOCTATUIECKOM TOJIE. 1 11.map|{bubmrorexa IJOK
JluasiekTprudecKkasi MpoOHHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
51 ||9nexTpoémrocth. Konmencarop 1 14.map| brbmrorexa IIOK
https://m.edsoo.ru/ff0c7126
52 ||[DAeKTPOEMKOCTH IIOCKOTO KOHIEHCATOPpa. DHEPTHS 1 18.map|/bromorexa IIOK

3APSKCHHOI'O KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0
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No Tema ypoka KonnuectBo yacos Hara DIEeKTpOHHBIE U POBHIC
/1 Beero| Kontpombhbie || [Ipaktudeckue || 3YICHHSA o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
53 ||JlabGopaTopHas pabota "M3mepeHue 31eKTpOEMKOCTH 1 1 21.map
KOHJIeHcaTopa"
54 |IIpuHuun AecTBUS U NPUMEHEHUE KOH/IEHCATOPOB, 1
KONUPOBAJIBHOIO ammapara, CTpyiHHOro IpUHTEpa. 0l.anp
DJeKTpocTaTHUeCcKas 3aluTa. 3a3eMIICHHE dIIEKTPOIPUOOPOB
95 || DneKkTpuuecKuil TOK, YCIOBHS €ro CYIIeCTBOBAHUSI. 1
[Toctosinubiil Tok. Cuna Toka. Hanpsbxenue. ConpoTuBIeHHE. 04.anp
3akon OMa aJ1s yyacTKa Lenu
56 |[TocnemoBarenbHOE, MapalICIbHOE, CMEIIAHHOE COCTUHECHUE 1 0.5 bu6mmoreka [IOK
npoBoiHUKOB. JlabopatopHast pabota «M3ydeHue 08.anp||https://m.edsoo.ru/ff0c74f0
CMEIIIaHHOTO COEANHEHUS PE3UCTOPOBY
57 |[PaboTa 1 MOIIHOCTH 3JEKTPUUECKOro Toka. 3akoH Jxoys- 1 11.anp|{bubanorexa IIOK
Jlenma https://m.edsoo.ru/ff0c7838
58 |[3akon Oma 715 IOJTHOM (3aMKHYTOMN ) JIEKTPUIECCKON TETTH. 1 0.5 bubnuotexa [JOK
KopoTtkoe 3ambikanue. JlabopaTopras padora «3mepenue 15.anp||https://m.edsoo.ru/ff0c7ae0
O/1C uctoyHuka ToKa U €ro BHyTPEHHETO CONPOTUBIICHUS
59 |DnexTpoHHAas IPOBOIUMOCTH TBEPBIX METAIIOB. 1
3aBUCHMOCTE COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI. 18.anp
CBepXmpoBOIUMOCTD
60 |DnexTpuueckuii TOk B Bakyyme. CBOMCTBA 2JEKTPOHHBIX 1 22.anp
MyYKOB
61 |[TomynpoBOIHUKH, X COOCTBEHHAS U IIPUMECHAs 1 bubnuorexa [JOK
npoBoanMOCTh. CBOICTBa p—N-Tmiepexoa. 25.anp||https://m.edsoo.ru/ffOc84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
62 ||DaeKTpHUYECKUI TOK B paCTBOpaxX M paciuiaBax dJICKTPOIHTOB. || 1 02.mai|[pubmmorexa [JOK
DNEKTPOIUTHYECKAS JUCCOIUAIUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 |[DnekTpuueckuii TOK B razax. CaMOCTOSITeIbHBIA U 1 06.mait||broamoTeka IIOK
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma https://m.edsoo.ru/ffOc84ae
64 |DnexTpuyeckue mpuOOPH U YCTPOUCTBA U UX MPAKTUYECKOE 1 13.maii|[bubdmmorexa LIOK

npuMmenenue. [IpaBuna TexHuKHU 6€30MacHOCTH

https://m.edsoo.ru/ff0c86fc
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No Tema ypoka KonnuectBo yacos ‘ Hara DIEeKTpOHHBIE U POBHIC
/1 Beero| Kontpombhbie || [Ipaktudeckue || 3YICHHSA 00pa3oBaTenbHBIC PECYPCHI
paboThI paboThI
65 ||O6o0marommii ypok «JIeKTPOINHAMUKAY 1 16.maii|[brOmmroreka [JOK
https://m.edsoo.ru/ff0c88be
66 |[KontposbHas paboTa 1o remMe «IeKTPOCTaTHUKA. 1 1 bubnmoreka [JOK
[TocTOSIHHBIN DIIEKTPHUYCCKHI TOK. TOKM B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax» /Beepoccuiickas mpoBepouHasi paboTa mpu 20.maik
NPOBEICHUHN Ha OYMa)KHOM HOCHUTEIE
67 |[Pe3zepBHblii ypok. KonTponbsHas padora mmo reme 1 1 23.maii/|bubmmorexa [IOK
"JjeKTpouHaAMHKA" https://m.edsoo.ru/ff0c8c56
68 |[Pe3epBHblii ypok. O6obmaronmii ypok mno remam 10 kimacca 1 26.maii|budmmorexa [IOK
https://m.edsoo.ru/ff0c8f6c
(OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68 | 4 | 4 [
11 KJIACC
Ne Tema ypoka ‘ KommuecTBo yacos ‘ [Hara DJEeKTPOHHBIE TUPPOBBIE
n/m Beero| Kontponshsre || [paxTuueckue || H3YIeHUA o0pa3oBaTeNnbHBIE PECYPCHI
paboTHI paboThI
1 |IlocTrosHHBIE MAarHUTHI M UX B3aUMOACHCTBHE. MarHuTHOE 1 bu6anoreka LIOK
nojie. Bekrop MarHuTHO# MHAYKIUYU. JIMHUN MarHUTHOM 03.cen||https://m.edsoo.ru/ff0c9778
UHTYKITHH
2 |[MarsuTHOE TI0JIe TIPOBOIHUKA ¢ TOKOM. OTBIT Dpcrena. 1 06.cen||bubmnorexa IIOK
B3anMoeficTBre TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 |JIaGoparopHas pabota «/3yyeHre MarHuTHOro mnoJist Katymku || 1 1 10.cen|bubmuorexa [IOK
C TOKOM» https://m.edsoo.ru/ff0c98fe
4  ||[deiicTBUE MarHUTHOTO IOJIS1 HA MPOBOJHUK ¢ TOKoM. Cuiia 1 1 bubmuoteka [OK
Awmmnepa. JlTabopaTopHas pabora «VccienoBanue aeicTBUs 13.cen|ttps://m.edsoo.ru/ffOc9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM))
5 ||[leficTBHME MarHUTHOTO MOJISI HA ABUXKYIIYIOCS 3apsHKEHHYIO 1 17.cen|bubmuotexa [HOK
vactuiy. Cuna Jlopenna. Pabora cubt JlopeHia https://m.edsoo.ru/ff0c9df4
6 | DnexTpomarHuTHas HHIYKIHA. [I0TOK BEKTOpa MarHUTHOMH 1
uHaykuuu. J/1C uHayKIuu. 3aKOH 31€KTPOMarHUTHOM 20.ceH
nHaykuu Papanes
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No Tema ypoka KonnuectBo yacos Hara DNeKTpOHHBIE U POBHIC

/11 Beero| Kontponbhsre || [paxTuueckue || H3Y4eHUA 00pa3oBaTeNnbHBIC PECYPCHI

paboThI paboThI

7 |JlabopaTtopHas pabota «lccinenoBanue sBICHUS 1 1 24.cen||bubmmorexa IIOK
SJICKTPOMArHUTHON MHYKIIHN) https://m.edsoo.ru/ff0cal50

8 |MuayxTuBHOCTS. SBNenue camonnaykiuu. J/1C 1 bubmmoteka [JOK
CaMOUHAYKIMU. DHEPrUsi MArHUTHOTO TOJISI KATYIIKU C TOKOM. 27.cen||Nttps://m.edsoo.ru/ff0ca600
DIIEKTPOMarHuTHOE IoJje

9 |[Texnuueckue yCTpOMCTBA U UX MPUMEHEHHE: TOCTOSHHBIC 1
MarHUTHI, SJIEKTPOMArHUTBI, ANIEKTPOABUTATENb, YCKOPUTEIN 01.0KT
9JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb

10 ||OGoOmaromumii ypok «MarHuTHoe 1mojie. DIeKTpOMarHuTHas 1 04.okT|[brOMMOTEKa [JOK
WHTYKITHS https://m.edsoo.ru/ff0cab82

11 |[KonTponbsHas pabota 1o Teme «MarHuTHoe ToJie. 1 1 08.okT|[PHOMMOTEKA [JOK
DJIEKTPOMAarHUTHAS HHYKIIUS https://m.edsoo.ru/ffOcad58

12 (|[CBoOoaHbBIC MEXaHUYECKUE KoJieOaHus. [ 'apMoHnYecKre 1 bubnmorexa LIOK
KoyieOaHus. YpaBHEHHE TAPMOHMYECKUX KOJICOaHUH. 11.oktl|lhttps://m.edsoo.ru/ffOcaf06
[IpeBpaienue sHepruu

13 |/laboparopuas padota «VcciienoBanue 3aBUCUIMOCTH Tieprona || 1 1
MaJbIX KoJeOaHui Tpy3a Ha HUTHU OT JUJIMHBI HUTU U MaCChI 15.0KT
rpy3a»

14 ||KonebarenbHblit KOHTYp. CBOOOIHBIE 3JI€KTPOMAarHUTHBIE 1 bubnmnoreka [HOK
KOJICOAHUs B MJICATHLHOM KOJIeOATEIbHOM KOHTYpE. AHAJIOTHS 18.oktlhttps://m.edsoo.ru/ffOch820
MEXTY MEXaHUICCKIUMH H AJICKTPOMArHUTHBIME KOJICOaHUSIMU

15 |[@opmyna TomcoHa. 3aKOH COXpaHEHHs SDHEPTHUH B UACATHBHOM 1 22.okt|[bubmmnoTreka IJOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4

16 |[[IpeacraBieHue o 3aTyxaroImuX KoineOaHuax. BoIHyX1eHHbIE 1 bubmuoteka [OK
MeXaHuYecKue Kojaebanus. PezoHanc. BeinyxaeHHbIe 25.ok7||Nttps://m.edsoo.ru/ff0cbb86
AIEKTPOMArHUTHBIE KOJeOaHUs

17 |[[lepemennsiit Tok. CUHYCOMIaTbHBINA IEPEMEHHBIH TOK. 1 bu6muoreka [JOK
MOIIHOCTh MEPEMEHHOTO TOKA. AMILTUTYIHOE U 05.Hos||ttps://m.edsoo.ru/ffOcbd34

JleﬁCTBy}OI]_[ee 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA
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Ne Tema ypoka KonnuectBo wacos ‘ Hara DJeKTpOHHBIE HU(PPOBBIE
n/n Beero| Kontponbhsre || [paxTuueckue || H3Y4eHUA o0pa3zoBaTenbHBIE PECYPChI
paboThI paboThI
18 |[Tpancdopmarop. [IponsBoacTBo, nepeaaya U NoTpedIICHHE 1 08.HoA
AIIEKTPUYECKON SJHEPIUU
19 |[YcTpoicTBO M pakTHUECKOE TPUMEHEHHE dIIEKTPUIECKOTO 1 bubmmoteka [JOK
3BOHKA, TeHEepPAaTopa MEPEMEHHOIO TOKA, JINHUH 12.nos|/ttps://m.edsoo.ru/ff0cc324
3IIeKTponepeaay
20 ||9xonoruyeckue puCcKH Mpy MPOU3BOJICTBE FITEKTPOIHEPTHH. 1
KynpTypa ucnoiap30BaHus JIEKTPOIHEPTUH B TOBCETHEBHOM 15.HoA
KU3HH
21 |[MexaHuueCKHE BOJHBI, yCIOBHs pacnpocTpaHenus. [lepuos. 1 bubmmorexa LIOK
CKOpPOCTh pacrpoCTpaHeHHsI U JJTHHA BOJHBL. [lonepednsie u 19.Hos|/ttps://m.edsoo.ru/ffOcca54
IPOJIObHBIE BOJTHEI
22 |]3Byk. CkopocTs 3ByKa. I poMkocTh 3ByKa. BricoTa ToHa. 1 22.1os||budmmorexa LIOK
TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 ||9MeKTpoMarHUTHBIC BOJHBI, X CBOWCTBA U CKOPOCTh. LlIkaira 1 26.Hos|brOmoTexa [IOK
9JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 |[TpuHIMTBI paIHOCBSI3U U TEIEBUICHUS. Pa3BuTHE CpeacTB 1 29.Hos
cBsi3u. Panmonokanus
25 |[KontponwsHas pabota «KonebaHus U BOJTHBI 1 1 03.pex|brdbmorexa IIOK
https://m.edsoo.ru/ff0cc6f8
26 |[IpsimonmHeitHOE pacipOCTpaHEHUE CBETa B OTHOPOIHOM 1 06.aek|budmorexa [IOK
cpene. ToyeuyHblit HCTOUHKK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 ||OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune 1 10.pex|bubmorexa IIOK
n300pa’keHHI B TNIOCKOM 3epKaie https://m.edsoo.ru/ffOcd4e0
28 |[Ipenomnenue cBera. [losiHOE BHyTpeHHEE OTpaKEeHHUE. 1 13.pek|/bubmmoreka [JOK
[IpenenbHBIA YroJ OJTHOTO BHYTPEHHETO OTPasKECHHSI https://m.edsoo.ru/ff0cd7{6
29 ||JTaGopatopnas pabota «M3mepenue mokaszarens npeaomieHus | 1 1 17.pek|/budnmorexa LIOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 |JIunzsl. [TocTpoenue nzobpakenuii B aun3ze. @opmyna ToHkou || 1 20.ex||bubmnorexa [HOK

JIMH3EL. Y BEIIMUCHHUE JIMH3EI

https://m.edsoo.ru/ffOcddle
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE U POBHIC
/1 Beero| Kontponbhsre || [paxTuueckue || H3Y4eHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
31 |JIabopatopHas pabora «VcciemoBanue cBOWCTB n300paxenui || 1 1 24.nex
B JIMH3aX)»
32 ||ducnepcus cBera. ClnoxHBINA cocTaB Oenoro ceeta. L[Ber. 1 1 27.0eK
JlaGopaTopHas pabora «HaOmroaeHue aucnepcun cBeTay
33 |[UuTepdepenmus cBera. dudpakuus ceeta. Judpakimonnas 1 10.ans|[PubIHOTEKA [JOK
pemérka https://m.edsoo.ru/ffOced22
34 |[[TonepeuHocTh cBETOBBIX BOJH. [lomsipusanus cBera 1 14.ans|budaunorexa [IOK
https://m.edsoo.ru/ff0cf02e
35 ||Onrrueckue npuOOPHI U YyCTPOUCTBA M YCIIOBHS UX 1 17.9H8B
0€30MMacHOT0 MPUMEHEHUS
36 ||['paHUIIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHHKH. 1 21.aus|[brOMMOTEKa [JOK
[TocTynathl crieluanbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe BpeMeHn u || 1 24.aus|[brOmMOTEeKa [JOK
COKpAIICHUE JTTUHBI https://m.edsoo.ru/ffOcfa42
38 |[DHeprus u UMITYJIbC PEIATUBHCTCKON YacTUITBI. CBSI3b MacChl 1 28.ans|/budmmoTeka IIOK
C DHEpTUEH U UMITYJIbCOM. DHEPTHsI TOKOS https://m.edsoo.ru/ffOcfc68
39 |[KontponwsHas pabota «Ontuka. OCHOBBI crieluabHON Teopun | 1 1 31.aus|[buOMMOTEKA [JOK
OTHOCHUTEIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ||®@ortonsl. Popmyna [Tnanka. DHeprus u UMIysbc GOTOHA 1 04.¢pes|brdbmmorexa [IOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpsiTue u uccnenoBanue Gororpdexra. Onwiter A. T 1 07.¢es|[brdmnorexa IJOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3axoHnsl poTorddexTa. YpaBHeHHEe DUHIITEHHA IS 1 11.¢es|bubmmorexa IJOK
dortorddexra. «Kpacuas rpanuiia» horodddexra https://m.edsoo.ru/ff0d015e
43 || daBaeuue ceera. OnbiThl I1. H. JIeOeneBa. Xumuueckoe 1 14.¢es| bubmotrexa [IOK
neficTBHE CBETa https://m.edsoo.ru/ff0d04a6
44 | TexHu4yecKkrue yCTPONCTBA U MPAKTUUECKOE TPUMEHEHHUE: 1 18.¢es
doToreMeHT, POTONATUHK, COTHEUHAs! OaTapesi, CBeTOINO0
45 ||Pemenue 3amau no temMe «JIEMEHTbI KBAHTOBOM ONTHUKI 1 21.¢es|bubmuoteka [IOK
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U 3BE3N

Ne Tema ypoka KonunuecTBo vacoB ‘ Hara DneKTpoHHbIE HU(POBBIE
/1 Beero| Kontponbhsre || [paxTuueckue || H3Y4eHUA o0pa3zoBaTenbHBIE PECYPChI
paboThI paboThI
L | | Inttps://m.edsoo.ru/ff0d0302
46 |Mopenp atoma Tomcona. OnbiTel Pezepdhopaa o paccessHuio 1 25.¢es|/bubmmorexa [IOK
a-dactull. [I1anerapHas Mojenp atoma https://m.edsoo.ru/ff0d091a
47 |[Toctynatsr bopa 1 28.¢des|budmmorexa IIOK
https://m.edsoo.ru/ff0dOafa
48 |[M3ny4yenue u norionieHne GOTOHOB MPH Mepexo/ie aToMa ¢ 1 04.map|brdmmorexa IIOK
OJTHOTO YPOBHSI HEPTHHU HA JAPYroit. Buibl criekTpoB https://m.edsoo.ru/ff0dOafa
49 || BomHoBbIe cBOMCTBA YacTHIl. BoyHbl ae bporis. 1 bubnunorexa LIOK
KopnyckyssipHO-BOIHOBOM nyanu3M. CIIOHTaHHOE U 07.mapl|[nttps://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOC U3JTyYCHHE
50 ||OtkpeiTHE pagroakTuBHOCTH. OnbIThl Pezepdopaa no 1 11.map|bubmmrorexa IIOK
OIIPEJICTICHUIO COCTaBa PAIUOAKTHBHOTO U3JTYUCHHUS https://m.edsoo.ru/ff0d0fd2
51 ||CoiicTBa anba-, OeTa-, raMmma-u3nydeHus. BausHue 1 14.map
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI
52 ||OTkpeiTHE TpOTOHA M HelTpoHa. M3oTomsl. Anbda-pacnan. 1 bubnmnoreka [HOK
DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma- 18.map||Nttps://m.edsoo.ru/ff0d1162
U3JTy9eHUE
53 ||[DHeprus cBs3HM HYKJIOHOB B sijipe. SepHbIe peakiuu. 1 bubmuorexa [JOK
SAnepusblit peaktop. [IpoOIeMbl, EPCIECKTHUBBI, SKOJTOTHYECKHE 21.map|https://m.edsoo.ru/ff0d1356
ACTICKTHI SJIEPHON YHEPTCTUKH
54 | DnemenTapHbie YacTUIlBl. OTKPBITHE MTO3UTPOHA. METOIbI 1 bubnmnorexa [JOK
HaOJIFOJICHUS M PETUCTPAIIMU dJIEMEHTAPHBIX YacTuil. Kpyribiid https://m.edsoo.ru/ff0d0e38
ctonn «DyHaMeHTaIbHbBIC B3aUMOICHCTBHS. EQMHCTBO 0l.anp
(U3NUECKOit KApTHHBI MUPaY
55 |[9Tansl pa3BuTHs actpoHoMuu. [IpukinagHoe u 1
MHUPOBO33pEHYECKOE 3HAYCHUE aCTPOHOMUH. Br 3BE3AHOTO
Heba. Co3Be3aus, pKre 3BE3/IbI, MIIAHETHI, UX BUTUMOE 04.anp
neuxkeHne. ComHeuHasi cucTeMa
56 ||Comure. Comueunas akTUBHOCTh. Mcrounuk sHepruu Connna | 1 08.anp
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE U POBHIC
/11 Beero| Kontponbhsre || [paxTuueckue || H3Y4eHUA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
57 ||3BE€311bI, KX OCHOBHBIC XapPAKTEPUCTUKU. 3BE3IBI TJIABHOU 1
MOCJIEN0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE 3BE3 L.
CoBpeMeHHBIE TTPEICTABICHHS O IPOUCXOKIACHUH W SBOJIIOINH 1l.anp
ComnHna u 3BE311
58 |Mueunsriii [lyts — nama ["anaktuka. [lonoxxenue u apmwxenue| 1
Counnna B Nanaktuke. [Nanaktuku. YEpHbIE IBIPHI B sApax 15.anp
raJaKTUK
59 |[Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. 1 18.anp
PenukroBoe nznyuenue. MeraranakTuka
60 |[Hepemennsie mpoOIeMbl aCTPOHOMHH 1 22.anp
61 |[KontponpHas paboTa «DI€MEHTHI aCTPOHOMUH U 1 1 25.anp
aCTPOPUZHKI
62 ||O6o6maromnmii ypok. Posb (hu3uku 1 acTpOHOMUH B 1
YKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM M STHYSCKOMN 02.mait
cdepax AesITeTLHOCTH YeIIOBEKA
63 ||O6obmarommii ypok. Posb u MecTo (M3UKH U aCTPOHOMHH B 1 06.mait
COBPEMEHHOM HAYYHOU KapTHUHE MUPA
64 ||O6o6marommit ypok. Posb huzudeckoit Teopun B 1 13.Mmati
dbopMUpOBaHUU TIPEJICTABICHUI O PU3NIECKON KapTUHE MHUpa
65 ||O606matomuit ypok. Mecro (hruznyeckoit KapTUHBI MHUpa B 1
001IeM psTy COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX 16.maii
MPEJICTAaBICHUI O TIPUPOJIE
66 |[Pe3epBHBIN ypok. MarHUTHOE T0JIe. DIIEKTPOMArHUTHAs 1 20.mait
WHIYKIHS
67 |[Pe3epBHblii ypok. Ontrka. OCHOBBI CHIEIHATLHON TeOpUn 1 23.mali
OTHOCHTEIIbHOCTH
68 |[Pesepubrii ypok. KBanToBas pru3mka. D1eMEHTHI aCTPOHOMHUHU 1 26.maii|/|Puommorexa IIOK
U acTpopU3UKU https://m.edsoo.ru/ff0d1784
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 7 |
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YYEBHO-METOINYECKOE OGECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OIBHY «HCTUTYT cTpaTernn pa3suTtus obpasoBaHNsa»



