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MNOACHUTEJIBHASA 3AITMCKA

[IporpamMma o ¢usnke 6a30BOro ypoBHs Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIO)KCHH M TpeOOBaHWN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON NPOTPaMMBbI,
npencrasieHubix B @I'OC COO, a takxke ¢ yuéroMm (enepanbHOil pabodeld mporpaMMbl BOCHUTAHUS U
KOHIIENILMY IpernoiaBaHus yueOHoro npeaMera «®Pu3nka» B 00pa3zoBaTeabHbIX opranusanusx Poccuiickoit
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

ConeprkaHue porpaMmsl 110 (pU3UKE HAMPaABIECHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHHbI
mupa obyyaromuxcs 10—11 kimaccoB npu o0yyenun ux ¢usnke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanusm DPI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANpeIMETHBIM pe3ylbTaTaM OOy4eHHus, a TakkKe
YUUTBIBAET HEOOXOAMMOCTh peaIM3alMd MEXIPEAMETHBIX CBsi3ell (U3UKH C €CTECTBEHHO-HAayYHBIMHU
yueOHBIMH TpeaMeTaMu. B Hel ompenenstorcs OCHOBHBIC LIETH HM3Y4YeHHUs (UMK Ha YPOBHE CPEIIHETO
o01ero oopazoBaHusl, INIAHUPYEMbIE PE3YIbTaThl OCBOEHUS Kypca (PU3MKH: JTUYHOCTHBIE, METAIIPEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

IIporpamma 1o (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE DPE3yJbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE IpPEIMETHbIC
pe3yiabTaThl 110 rojjamM 00yJeHuMs;
coziep;kanue yueOHoro npeamera «dusuka» 1o rogam o0ydeHus..

du3nka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPHUPOJIbL, BBICTYIAs B KAUEeCTBE y4€OHOI o MpeiMeTa B
IIKOJIe, BHOCHUT CYIIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 okpyxkaromeM mupe. llIkonbHeIi Kype Hu3ukn
— CUCTEeMOOOPA3YIOIIMNA Uil €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, HOCKOJIbKY (GU3NYECKHUE 3aKOHbI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4aeMbIX XHUMHUEH, Owonorueit, ¢usmyeckoil reorpadueit u
acTpoHOoMHeH. Mcnonb30BaHME M AaKTMBHOE INMPHMEHEHHE (DU3MYECKMX 3HAHWH OINpeneNsieT XapakTep U
pa3BUTHE pa3HOOOpaA3HBIX TEXHOJOTHH B cpepe SHEPreTHUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, TOIY4ICHUS
HOBBIX MaTepHalloB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3ydyenue (puU3MKU BHOCHT OCHOBHOM BKIA[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00y4aroImuXxcs, B JOPMUPOBAHNE YMEHHUH TPUMEHSTh
Hay4HbII METO/| TO3HAHUS NIPH BBIIOJHEHUU MU Y4€OHBIX MCCIEJOBAHUM.

B ocHOBy Kypca (QpU3MKH A7 YPOBHS CPETHETO OOIIEro 0Opa3oBaHUS TOJIOXKEH PSIl UACH, KOTOPHIE
MO’KHO PaccMaTpUBaTh KaK MPUHLUIIBI €r0 OCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBMM C HeW Marepuayl Kypca QU3UKM OOBEAMHEH BOKPYT
¢usnyeckux Teopuil. Benymum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX
MaTepUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. E€ peanuzanus npennojaraeT UCIoib30BaHUE TYMAHUTAPHOTO MOTEHIIMANA
¢u3nyecKkoil HaykHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKKM C pa3BUTHEM oOOIIecTBa, a TaKke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesa npuxnaonou nanpasnennocmu. Kypc (u3nku npeamnonaraeT 3HaKOMCTBO C IIUPOKUM KPYrom
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peaan3yercs IMOCPEICTBOM BBEIACHMS DJIEMEHTOB COZAEpPM aHHS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHHUKHM U TEXHOJOTHH, a
TaKxe 00CYKIeHHS MPoOIEM pallMOHATIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTHYECKON O€30IacCHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (U3MKH HAa YPOBHE CpeIHEero ooumiero oOpa3oBaHUs SBISIOTCA
¢buszmveckue Teopun (GopMUpPOBAHKE MPEICTABICHUA O CTPYKTYpEe TMOCTPOEHUST (PU3UIECKON TEOPHH, POIU
(GyHIaMEHTAbHBIX 3aKOHOB W TPHHILMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpaHULAX
MIPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U IPOIECCOB).

CucCTeMHO-IeSITETbHOCTHBIM TOAX0A B Kypce (U3MKU peamu3yercss Mpexae BCero 3a Cuér
OpraHM3aliK SKCIEePUMEHTaIbHON JedaTenbHoCcTH oOydaromuxcs. st 6azoBoro ypoBHS Kypca (GU3UKH —
3TO HCIIOJIb30BAaHUE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JabOpaTOpPHBIX padoT,
KOTOpble B Mporpamme mno ¢u3nke oObeAMHEHbI B OOUIMI CIUCOK YYEHHMUYECKHUX MPAKTUYECKUX pPaloT.
Bbienenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIEHKH,
OCYILIECTBISICTCA YYaCTHHUKAMH 00pa3oBaTeIbHOI0 Mpolecca MUCXOMAs U3 OCOOCHHOCTEW IMJIaHWPOBAaHUS U
ocHauleHus: kaOunera ¢usuku. [Ipm sToM oOecneunBaeTcs oOBIaZeHHE OOYYAIOIIMMUCH YMEHUSIMU



MPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHME yIeNseTCs PEUICHUIO PAcu€THBIX M KaueCTBEHHBIX 3afad. llpum »sTom ams
pacu€THBIX 3a/1a4 IPUOPUTETOM SABISIOTCS 33Ja4d C SIBHO 33JaHHOM (PU3NYECKON MOJENbIO, TO3BOJISIOIINE
NPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U HHTETPHPYA
3HaHUS U3 Pa3HbIX pa3zeinoB. [l KauyecTBEHHBIX 3a1ay IMPUOPUTETOM SBISIOTCS 3aJaHUs HA OObSICHEHUE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN AJIS1 CUTYalluy PaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu DPI'OC COO k MarepuaIbHO-TEXHUYECKOMY OOECICUYCHUIO
yuebHoro mnporecca 0a30Bblii ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeiHero oOIiero oOpa3oBaHus JOJKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KaOuHeTa ()M3MKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMKJIa. B kabuHere pu3uku 10KHO ObITH HEOOXO0IUMOE J1ab0opaToOpHOE
000pyIOBaHUE JJIs BHIIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMoHCTpaMoOHHOE 000pya0BaHHE (OPMHUPYETCSI B COOTBETCTBHH C NPUHIMIIOM MHUHUMAIbHOU
JOCTaTOYHOCTH M oOOecleyrBaeT IMOCTAHOBKY IEPEUYMCICHHBIX B IIporpaMMme IO (HU3UKE KIIOUYEBBIX
JEMOHCTPALUN I UCCIIEOBAHUS N3YUaeMbIX SIBICHUH M MPOLIECCOB, SMIMPUIECKUX U (yHTaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGoparopHoe 0O0OpyIOBaHUE I YYEHHYECKHX MPAKTUYECKHX padoT QopMHpyeTcss B BHIE
TEMaTUYeCKMX KOMIUIEKTOB M oOecredyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha ABYX OOy4YaroLIUXCH.
TemaTnueckue KOMIUIEKTHI JIA0OPaTOPHOTO OOOPYIOBAaHUS OJDKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
MCIOJIb30BAHUHU AHAJOTOBBIX U LU(PPOBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSAIMH U3Y4€HUS (PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

(dbopMHpoBaHHE MHTEpPECa W CTPEMIICHUS OOYJaromUXCs K HAyYHOMY HM3YYCHHIO NPHUPOJBI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTE;

pa3BUTHE MPEICTABICHUA O HAYYHOM METO]IE TIO3HAHUS U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS
K OKPY’KaIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylibTaTa H3yYeHHs OCHOB CTPOCHHSI MaTepuHu H
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKY;

dbopMHUpoBaHHE YMEHHUN OOBSCHATH SBJICHUS C HWCIHOJB30BaHWEM (U3MYECKHX 3HAHWH W HAyYHBIX
JI0Ka3aTeNbCTB;

(dbopMHUpOBaHUE MPEICTABICHUNA O PONM (DU3HUKH IS PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHHUKH H
TEXHOJIOTUH.

JloCTIKeHHEe STUX Lenel 00ecreunBaeTcsl peeHneM CIeIYIOInX 3a1a4 B MpoIiecce N3ydeHus Kypca
(bU3KMKHN HAa YPOBHE CpEAHETo 00IIero o0pa3oBaHus:

MPUOOpETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpPHUSX, BKIIIOYas
MEXaHUKY, MOJIEKYJISPHYIO (PU3HKY, 2JEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY M JIEMEHTHI acTpO (PU3HKHY;
dbopMHpOBaHHE YMEHUH TNPHUMEHSATh TEOPETUYECKHE 3HAHUS UISI OOBSICHEHHS (U3NYECKUX SIBICHUN B
IPUPOJIE U AJIS IPUHSITUS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HM;

OCBOCHHE CIOCOOOB peHICHUs] PA3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3MYECKON MOENblo, 3ajaad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHne (PU3MUECKON MOJIENN, aIEeKBATHOM YCIIOBHSM 33]1a4uH;
MOHMMaHWe (PU3MYECKNX OCHOB M TPHHIMAIIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB M TEXHOJOTHYECKUX
MPOLIECCOB, UX BIUSHHS HA OKPYXKAIOIYIO CPeNy;

OBJIQJICHUE METOJAMH CaMOCTOSITEIIFHOTO IUTAHWPOBAHUS M TPOBEACHUS (PH3MYECKUX HKCIEPUMEHTOB,
aHaJIM3a U MHTepIpeTaluu HHPOPMaIIUH, ONPEIETICHUS JOCTOBEPHOCTH OITYYEHHOTO PE3yibTaTa;
CO3JIaHKE YCIIOBUM JIJISl pA3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKON, TBOPUYECKOHN IEATEIIHHOCTH.

Ha usydenue ¢usuku (0a30BBIN ypOBEHb) Ha YPOBHE CpeiHero oouiero oOpasoBanust orBogurcs 136
gacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 wacoB (2 aca B HEZIEIO).

[Ipemyiaraemselii B mporpamMMe 1o (U3MKe NepevyeHb J1a00paTOpHBIX U MPAKTUYECKUX paboT SIBIISETCS
PEKOMEHIOBAaHHBIM, YUYWTENb JeNlaeT BHIOOp TpOBENeHHUs JaObOpaTOPHBIX pabOT W OMBITOB C Y4ETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.

COAEPXAHUE OBYYEHUSA



10 KJIACC

Pazgen 1. ®u3nka u MeTObI HAYYHOT'O MO3HAHUS

®u3uka — HayKa o npupone. Hayunsle MeTobl IO3HAHUS OKpYXKarolero mupa. Poib skcniepumenTa u
TEOPHH B IIPOIECcCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue (U3MUYECKUX SBICHHUA M TmpoieccoB. Haydnple rumores3pl. Ou3nveckue 3aKOHBI U
Teopuu. I'paHuIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIUI COOTBETCTBHSL.

Pons m mecto ¢usuku B (popMHUpPOBaHUM COBPEMEHHON HAYYHOW KapTHHBI MHpa, B MPAKTHYECKOU
JESATEIILHOCTH JIFOJEH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTEIbHBIEC IPUOOPHI, KOMIIBIOTEPHbBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBHKeHHE. OTHOCUTENIBHOCTb MEXaHW4eckoro BwkeHus. Cucrema otrcyéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpenHsss CKOPOCTb, MCHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepuanbHOMN
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0XKEHNE EPEMEIICHHI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIKEHHE. | paduku 3aBUCHMOCTH KOOPJAWHAT,
CKOPOCTH, YCKOPEHHS], [IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneliHoe aBuxkeHue. J[BUKEHUE MaTEpUAIbHOW TOYKU IO OKPYXKHOCTH C MOCTOSIHHOM IO
MOJAYJI0 CKOPOCThIO. VYTJOBasi CKOpPOCTh, JIMHEHHasi CKopocTh. llepwom u wactora oOpalieHwus.
LlenTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHnueckue ycTpolcTBa U NPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETP, IBUKEHUE CHAPSAOB, LIETIHbIE U
pEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMATHUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue MBUKEHUN C UCTIOIB30BAHNEM MPOCTHIX MEXaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoleHHOTro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHue yckopeHHst CBOOOHOTO MajeHHUS.

Hanpasiienue ckopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXKIY IYTSMH, MPOHACHHBIMHU TEJIOM 3a IOCJIEJOBATEIILHBIE PaBHBIC
MIPOMEXYTKH BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHUH C HA4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBuKEHMs IIapUKa B BI3KON KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. VIHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uunu cui. Bropoii 3akon HeroToHa U1l MaTepuallbHON TOUKH.
Tpetuit 3akoH HproTOHA JI7151 MaTEpHAIIBHBIX TOYEK.

3akoH BceMUpHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHS
CKOJIb>KEHUSI U cuiia TpeHus nmokos. Koadumment tpenus. Cuna CONpoOTHUBIICHUS MpU JIBUKEHUU Tela B
KHUJIKOCTU WU rase.

[ToctynarenbHoe U BpaliaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOrO Tela.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl. YciioBus paBHOBECHs TBEPIOTO TeNa.

TexHnuyeckue ycTpoicTBa M NPaKTUYECKOE NPUMEHEHUE: NMOIUIMITHUKM, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu



SIBrnenne nHepuum.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEII.

Bropoii 3akoH HeroTOHA.

N3smepenune cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOTo Teiia. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenne neuxeHust Opycka 1Mo HAKIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00pasliie, OT UX
nedopManuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKkonbl COXpanHeHusn 6 MexanuKe

Nmnynbc MaTtepralibHOM TOUKH (TeJa), CUCTEMBbl MaTepUAIbHBIX TOYeK. MIMITyJIbCc CUITBI M U3BMEHEHHE
HMITyJIbCa Tella. 3aKOH COXpaHEeHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIEL.

Kunernueckast s3Heprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenumansHass oHeprusa. lloTeHuuanbHas SHeprus ymOpyro AeGOPMUPOBAHHON MPY>KUHBI.
[ToTennumanpHas SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTenuuanpHble U HEMOTEHIMAIbHBIE CUJIbl. CBA3b PaOOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHruueckue yCcTpoOMCTBAa U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIA MHUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHH B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYECKOW SHEPrHH Tejla Ha TpUMEpe
pacTsKEHUsL PE3UHOBOIO KI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TIOJOXKEHHUSI MOJIEKYISIPHO-KHHETUUYECKOM TEOpUM U HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUA YacTHI] BelecTBa. Moaenu
CTPOEHHMSI Ta30B, JKUJIKOCTEH M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEIEH.
Macca u pazmeps! Monekyi. KonnuectBo BemectBa. [loctossHHas ABorampo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnens uneansHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU HI€aIbHOIO
raza. AOCOJIIOTHas TeMIlepaTtypa Kak Mepa cpeiHed KMHETUYECKOM dHEPruu TEIIOBOTO JBM)KEHUS YaCTHIL
raza. lllxama Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
Hanerona. M3omporeccsl B HIeallbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MpeJICTaBICHUE U30IMPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIINE AUCKPETHOE CTpOEHHE BellecTBa, (oTorpaduu MOJIEKYJ OpPraHMYECKHUX
COCIMHECHUM.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mopgens onsbira IlITepHa.



OnbIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.

Monens, AUTFOCTpUpPYIOLIas IPUPOLY AABJICHUA ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchl BO3/AyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHH 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoannamMuveckass cucremMa. BHYTpeHHssS SHEPrusi TEPMOJNHAMUYECKON CHCTEMBI M CHOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTta. BHYTpeHHss sHEprusi 0JHOATOMHOIO MJI€aJIbHOrO ra3a. Buel
TEIUIONEpeau: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JydeHUE. YAelnbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemIoThl IpH TeIIonepeaaye.

[Tonarue 06 apmabatHOoM mpornecce. IlepBblii 3aKk0H TepMoaArHAMUKH. [IpiMeHeHne mepBoro 3aKoHa
TEPMOJMHAMMKH K u3onporeccam. I'papuueckas uHTeprnperanus padoTsl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoI1eccoB B IPUPO/IE.

Tennoeie MamuHbl. [IpuHIMNBL AecTBUS TEMIOBBIX MaluH. [IpeoOpa3oBaHMs JHEPTUU B TEIIOBBIX
mamuHax. Koag¢unuent monesnoro neiictBus termnoBoil Mammubl. Lukn Kapao m ero koadduuueHT
MIOJIE3HOTO ACUCTBUS. DKOJIOrHUYECKHE MTPOOIEMBbI TEIJI0IHEPI€TUKY.

TexHuueckue ycTpoiCcTBa U IPAKTUUECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHETO CTOPaHUsl, OBITOBOM
XOJIOIMJIBHUK, KOHJULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHepruu Teja MpHU COBEPIIEHUM PAaOOThI: BBUIET MPOOKH M3 OYTBUIKM IOJ
JEWCTBUEM CXKATOTO BO3yXa, HarpeBanue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALINS).

V3MeHeHMe BHYTpEHHEH 3Hepruu (TeMIieparypsl) Teja Ipu Terionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTATEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yienbHONU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn geujecmea. Pazoevie nepexoosl

[TapooOpa3zoBanue u KoHaeHcauus. VcnapeHue u KurmeHue. AOCOMIOTHAs U OTHOCUTENbHas
BJIQXKHOCTh BO3yxa. HacbleHHblil nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATyphbl
KWUIIEHHS OT JIaBICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tela. AHU30TPONHS CBOMCTB KpUCTaIOB. JKumakue
kpuctaynsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucraudzanus. Y AeiabHas TEIJIOTa IUIABJICHMS.
CyOmumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IMCUXPOMETP, KaTOPUMETP,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

Habuntoienne HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

Onektpu3anus Tel. ONEKTpudecKnd 3apsan. J[Ba Buaa sieKTpudecKux 3apsanoB. I[IpoBonHuKw,
JUDJIEKTPUKU U MOJTYIPOBOAHHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOT0 3apsia.

BsaumopeiictBue 3apsanoB. 3akoH KynoHa. ToueuyHblll 2JEKTpUUECKUN 3apsa]l. DIEKTPUUECKOE IOJIE.
HamnpsbxkéHHOCTh  3ekTpudeckoro mnons. IIpuHnun cynepnosuuuy  SIeKTpUYecKHX mnosie. JImaum
HaNpPsDKEHHOCTH AJIEKTPUYECKOTO TTOJIS.



PaGora cun snekrpocrarnyeckoro mons. I[lorennman. PasHocTs moreHiumanoB. [IpoBomHuku u
TUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM M0J€. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus 3apshKEHHOTO
KOHJIEHCATOopA.

TexHudyeckue  yCTpoOMCTBA M INPAKTHYECKOE  IPUMEHEHHUE:  DJIEKTPOCKOI,  JIEKTPOMETD,
ANEKTPOCTAaTUYECKAsl 3allUTa, 3a3eMJICHHE SJICKTPONpUOOpPOB, KOHJIEHCATOP, KOMHMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE 110JI€ 3apsSyKEHHBIX TEII.

[IpoBOHMKH B 31EKTPOCTATHUECKOM I1OJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMBIIEKTPUKHU B 3J1EKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOUIAIM IUIACTHUH, PACCTOSHUSI MEXIY
HUMH U JUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31ekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DNeKTpUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mctounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LETu.

DNEeKTpUYECKOe CONPOTHUBJIEHUE. YJENbHOE CONpOTHBJIEHUE BemiecTtBa. IlocnenoBarensHoe,
IapaJuIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOJHUKOB.

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

DNEeKTpOABMKYIAasl CUjla U BHYTPEHHEE COIPOTHBIIEHUE MCTOYHMKA TOKA. 3akoH Oma JUisl MOJHOMN
(3amMKHYyTOI) 3nekTprueckoi 1enu. Koporkoe 3aMbIkaHue.

DONeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIEHUS METAUIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHash MPOBOAMMOCTH MONYNpoBOoAHMKOB. CBoiicTBa p-—n-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKH TOK B PAcTBOpax M pacijiaBax 3JEKTPOJIUTOB. DJNEKTPOJIUTUYECKAsS JHCCOLUALIUS.
DNEKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETP, PpEOCTarT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpEBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIH JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI, MOIYINPOBOJHUKOBBIA IO,
rajJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsSHKEHUS.

3aBUCUMOCTb COINPOTHUBIIECHUS IWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAJU IONEPEUYHOTO
CEYEeHMS U MaTepHaa.

CmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe m3MepeHue AIIEKTPOABMKYILIEN cuibl. KOpoTkoe 3aMblkaHUE rajlbBaHMYECKOIO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABINKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmtonenue snexTponusa.



MexnpeameTrHblie CBA3U

Nzyuenune xypca pusuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS ¢ yUETOM COJIEPIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu v TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBS3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SBIICHUE,
Hay4YHbI (akT, rumoresa, (¢uU3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HAOMI0IEeHHE, OSKCIIEPUMEHT,
MOJEJINPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, NMHEWHas ¢yHKuus, mapabona, rumepbona, HX
rpadUKy U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKLIMHU: CHUHYC, KOCHHYC, TAaHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMM HA OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHHE B KUBOM mpupone, aud¢ys3us, ocMoc, TEIIO0OOMEH J>XHBBIX
OpPraHU3MOB (BH/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, MKUJIKOCTEM M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAJUIOB,
AIEKTPOJUTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

T'eoepaghus: B1axXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHue ABUKEHHUM C MCIIOJIB30BAHHMEM MEXAHHU3MOB, YUYET TPEHHsI B TEXHHKE,
MOJIIMITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUs UMIIyJbCa B TEXHHUKE (pakeTa, BOAOMET W JPYrHe),
JIBUTATEIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
[IOJIyUEHUS COBPEMEHHBIX MAaTepuUajoB, B TOM 4YHCIIE€ HAHOMATepUalOB, M HAHOTEXHOJOIHH,
ANEKTPOCTATUYECKAsl  3alllUTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYMHBIA  MpPUHTED,
AJIEKTpOHArpeBaTebHbIE IPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3auMoIelCTBHE NOCTOSHHBIX MAarHuTOB. MaruutHoe mnoJie. BekTtop
MarHuTHOM WMHAYKUMH. [IpuHOMI Cyneprno3uiMyu MarHUTHbIX MoJed. JIMHMKM MarHuTHOM MHIYKLHH.
KapTuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1ojie NpoBOJHMKA ¢ TOKOM. KapThHa NWMHUN WMHAYKIIMM MarHUTHOTO MOJISI JUIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KaTyIIKH C TOKOM. OmbIT IpcTena.
B3aunmMopeiicTBre MpOBOITHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHHE.

Cuna Jlopenua, e€ Moayiab W HampaBlieHHE. JIBH)KEHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumnsl JlopeHiia.

SBneHue 31eKTpOMarHuTHOM MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW MHAYKUMH. DJIEKTPOJBHKYIIAs
CuJIa MHAYKIMH. 3aKOH JIEKTPOMAarHUTHON MHAYKIUU Dapanies.

Buxpeoe snextpuueckoe moisie. DIEKTPOABUKYINAS CHIIA UHAYKIHMH B MPOBOJHMKE, ABUKYIIEMCS
MOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU ¢ TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHUIl, MHAYKITHOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJIS.

B3aumMogeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI YJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.



IIpaBuio Jlenna.

3aBHUCHMOCTD JIEKTPOJBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO IOTOKA.
SIBiIeHNE CAMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3yueHne MarHuTHOTO 10JIs KaTYIIKHU C TOKOM.

WccnepoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sABiIeHUs 3J1€KTPOMArHUTHOM MHIYKIUU.

Pazpen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenbnast cuctema. CBOOOgHBIE MexaHWdyeckue KojebaHus. l'apmMoHuyeckue KoieOaHUs.
[lepuon, dwactora, amrmumryna u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHue rapMoHHUecKkux KosneOanuil. [IpeBpaiienue sHepruu mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbupiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIC KOJICOAHUSI B HICATLHOM KOJeOaTeTbHOM
KOHType. AHAJOTUsl MEXAY MEXaHMYECKHMHU U 3JIEKTPOMArHUTHBIMU KojeOanusMu. @opmyna Tomcona.
3aKOH COXpaHEHHsSI SHEPTUHU B UACAITLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KoyiebaHHsIX. BeIHyXIeHHbIe MexaHHueckue koneOaHus. Pe3onanc.
BriHyX1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  Tok. CHHyCOMIANbHBIA IEPEMEHHbIH TOK. MOIIHOCTP MEPEMEHHOr0  TOKa.
AMIUIMTYAHOE U JEHCTBYIOIIEE 3HAUEHHE CUJIbI TOKA M HAPSKECHUS.

Tpauchopmarop. [IpousBoacTBo, nepeaaya U NOTpedIeHNE FMEKTPUIECKON YIHEPTUU. DKOIOTUYECKUE
PUCKH TIpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa HCIOIB30BaHUS DJIEKTPOIHEPTUU B MOBCEIHEBHOM
AKU3HHU.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: OJJIEKTPUYECKUH 3BOHOK, TI'€HEPATop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOInepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEMaTUYECKUI MasITHUK).

HaGmrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CBOOOIHBIE ANMEKTPOMATHUTHBIE KOJIeOaHusI.

OcnumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA W HANPsDKEHHUST OT BPEMEHHU) JJIsi DJIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3onanc mnpu mocinemoBaTENbHOM — COEAMHEHWW PE3UCTOpPA, KATYIIKA WHIAYKTUBHOCTH H
KOHJIEHCATOopA.

Mopenb TMHUN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnepoBanue 3aBUCHMOCTH MEPUOIA MAbIX KOJIEOAHHI Tpy3a HA HUTU OT JJIUHBI HUTH U MAcCChI
rpy3a.

HccnepoBanne nepeMeHHOro TOKa B IIENM M3 IOCIENOBATEIbHO COEIMHEHHBIX KOHAECHCATOPA,
KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL

MexaHnuueckue BOJHBI, yciloBHs pacrpocTpaneHnus. [lepuon. CKOpocTh pacnpoCTpaHEHUs U JIMHA
BoJIHBL. [Tonepeunsie U mpoobHBIe BOTHBL. VIHTEepdepeHtus u audpakiys MEXaHUIeCKUX BOJH.

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

DNeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS M3JIYYCHHS DJIEKTPOMArHUTHBIX BOJIH. B3ammHasi opueHTanus
BekTopoB E, B, V B anekTpomarautHOi BomHe. CBOICTBa JJIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE,
npesioMJieHre, oyspu3anus, udpaxius, nuareppeperius. CKOpoCTh AIEKTPOMAarHUTHBIX BOJH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTrOCBA3U U TENEBUACHUS. Paaronokanus.

DNEeKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpoOWCTBA W  NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE  MHCTPYMEHTHI,
YIBTPa3BYKOBas JTUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, pPaJaHoONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0JIbHBIX BOJH.

Konebmromieecs Teno Kak HCTOYHHUK 3BYKa.

Habmoienue otpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue uaTepdepeHnnu U AuPpakind MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGimoienne cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, NPEIOMJICHHE, NOJIApU3alus,
mudpakus, tHTepEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [IpssMmonuHelHOE pacnpoCTpaHEHUE CBETA B OJJHOPOJAHOM cpene. JIyu cBera.
To4deuHblil HCTOUHHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paKeHUH B IIIOCKOM 3epKalie.

[Ipenomiienue cBera. 3akOHBI IpeIOMIICHUS cBeTa. AOCOIIIOTHBIN MoKazarenb npenomiieHus. [lonnoe
BHYTpEeHHee oTpaxeHue. [IpenenbHbIil yroi MoJHOro BHYTPEHHET0 OTPaKECHHUS.

Hucnepcus ceera. CnoxxHbIN cocTaB Oenoro ceera. L[Ber.

Cobupatouue 1 pacceuBaromue JuH3bl. ToHKas nuH3a. GOKYCHOE PAcCTOSIHUE U ONTHYECKas CHiia
ToHKOM nuH3bI. [locTpoeHne m3oOpaxeHunii B coOMparONIMX M paccerBaronInX JuH3aX. Dopmyrna TOHKOM
JIMH3BI. YBEeIWYEHUE, JaBaeMOe JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

BonroBas ontuka. HHTepdepeHnus cBera. KorepeHTHbIE HMCTOYHHKH. YCJIOBHS HAOJIOICHUS
MakCUMyMOB M MHUHHUMYMOB B HMHTEPQEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakus csera. JudpakunonHas pemeérka. YcinoBue HaOMIOJCHHS TIaBHBIX MaKCHMYMOB MpHU
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuszanus ceera.

TexHr4ecKue yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHE: OUYKH, Jiymna, ¢oToanmapar, MpoeKIIMOHHBINA
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEeHIETKA, TOJIPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHne, OTpaKeHHE U IpejoMieHue ceeta. OnTudeckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBOWCTB 300paKeHH B TUH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnu caera.

HaGmronenue qudpakuun cera.

Habmonenue aucnepcun cBera.

[Tonyyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINMOHHON PEIIETKY.

HaGmronenue monsipuszaiiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne mokazarens MpeioMIICHUS CTEKIA.

HccnenoBanue cBOWCTB U300paKeHHU B TUH3AX.

HaGmronenue qucnepcun cera.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

'paHnuBpl  NPUMEHMMOCTHM  KJIACCHYECKOW  MexXaHWku. IlocTynaTel  cnenuanbHOW — TEOPUH
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTbL MOAYJS CKOPOCTH CBETa B BAaKyyM€, IPUHLHII OTHOCHUTEIBLHOCTH
OWHIITENWHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3nea 7. KBantoBas puszuka



Tema 1. Dnemenmol KEAHM OGO ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJILC (POTOHA.
OtkpeiTue u uccnenoanue ¢oroddpdexra. Ombitel A. . CtoneroBa. 3akoHsl (oTodddexra.
VYpasuenue DitnmreitHa 115 hotodddekra. «KpacHas rpanuia» hotodddekra.
Hasnenune ceera. Onertel I1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue ycTpoicTBa M TMPAKTHUECKOE MPHUMEHEHHE: (OTOIIEMEHT, (OTOJATUYUK, COTHEUHAS
Oarapesi, CBETOAUO/.
Jlemoncmpayuu
®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.
CBeTOoaUOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OneiTel Pesepdopaa mo paccessauto o -uactuil. [Imanerapuas Mojenb aroma.
[Tocrynater bopa. U3nyuenue u nornouienre GOTOHOB MPH MEPEX0/I€ aTOMa C OJHOTO YPOBHS PHEPrUH Ha
npyroii. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/aA.
Bonnogsie cBoiictBa yactuil. Bosnbl ne bpoiinsa. KopnyckynsipHO-BOJHOBOH Ayaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHuyeckue YCTpONCTBA M MPaKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIM aHanu3 (CHEeKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
OrnpeneneHne JIMHBI BOJIHBI Jla3epa.
Habnronenne muHeyaThIX CIEKTPOB U3ITyYCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
Hab6mronenue nuHeRyaToro CriekTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, JOKA3bIBAIOIINUE CIOKHOCTh CTpOeHHUs sapa. OTKpbITUE PATIUOAKTUBHOCTH. OIBITHI
Peseptdopna mo ompenencHWio cocraBa paJaHOaKTUBHOTO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NlydyeHus. BnusHue paioakTUBHOCTH HA )KMBBIE OPTAHU3MBI.
OtkpbiTHE mpoTOHa U HeillTpoHa. Hykionnas mozens siapa IeiizenGepra—lIBanenko. 3apsa sapa.
MaccoBoe uncio siapa. M3oTomnsl.
Anbda-pacnaa. OIEKTPOHHBI M  TMO3UTPOHHBIM  Oera-pacnan. ['amma-usnydeHue. 3aKkoH
paAMoOaKTUBHOIO pacraja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.
Snepusle peakuuu. JlelieHUe U CUHTE3 SAEP.
SAnepusiii peakrop. TepmosinepHblii cuHTe3. [IpoGneMbl M TEPCHEKTUBBI SIIEPHOW HHEPIETHUKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
MeTobl HaOIIOCHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.
®dyHaamMeHTaIbHbIe B3auMoeiicTBus. EqUHCTBO (pr3nueckoil KapTUHBI MHpa.

TexHuyeckue yCTpoOHCTBa M MPAKTUYECKOE MPHUMEHEHHE: TO3UMETp, Kamepa BunbcoHa, saepHbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU
Oranel pa3BUTHs acTpoHOMHUU. [IpHuKitaqHOE 1 MUPOBO33pEHUYECKOE 3HAUYEHHE ACTPOHOMMUH.

Bun 3Bé3mH0r0 HeOa. Co3Be3nus, ipkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBHKEHHE.
ConHeyHas cHCTeMA.



Connue. Conneuynast akTuBHOCTh. Mcrtounuk sHeprun ConHuoa MU 3BE34. 3BE3BI, UX OCHOBHBIE
XapakTepUCTUKU.  JmarpamMmMa  «CHEKTpaJibHBI  KJacC  —  CBETUMOCTBbY».  3BE3ABI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCJIEI0BATEIHLHOCTH.
Buytpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEICTABICHUS O MPOUCXOXKIECHWH U 3Bomounu CojHLIA U
3BE37. OTarbl )KU3HU 3BE3NL.

Muneunsiii [1yts — Hama ["anaktuka. [lonoxenue u npmxenne Connua B ['amaktuke. TUIBI TalaKTUK.
Pannoranaktuku u kBaszapel. UEpHbIE ABIPHI B sIAPAX TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606ma. Pa3Oeranme ramaktuk. Teopuss Bomwinoro
B3pbIBA. PEIMKTOBOE H3JIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOmoienuss HEBOOPYXKEHHBIM TJ1a30M C HKCIOJIH30BAHUEM KOMITBIOTEPHBIX TPWIOKCHHUA IS
OTpe/ieNiCHUs] MOJOXKEHHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3us CeBepHOro
MIOJTYLIApHs U SIPKUE 3BE3IBL.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O0o0maroniee NoBTOpPEeHUE

Ponb ¢usuku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKON, COIIMAIbHOM M ATHUECKO# cdepax
NESITeILHOCTH YEJIOBEKa, pOJib U MECTO (PU3MKM U aCTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTHHE MHDA,
ponb (¢u3nyeckoil Teopuu B (HOPMHUPOBAHMM MPEICTABICHUNA O (U3UUYECKON KapTUHE MHpa, MECTO
(bu3nUecKoil KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX ECTCCTBCHHO-HAYUYHBIX IPEACTABICHUN O
MIPUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ Y4€TOM COAepKATETbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMHu MaTeMaTUKH, OMOJIOTUU, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBS3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SBIICHUE,
Hay4YHbI (akT, rumoresa, (uU3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOIEHHE, OSKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBI YpPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIUH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HMX HPOEKIUU HA OCH
KOOpJIMHAT, CJOKEHUE BEKTOPOB, TPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMHA, TpPHU3HAKA MOH00HS
TPEYroJIbHUKOB, OMpeIeJIeHHE MIOMAAN IIOCKUX GUryp u o0béma Ted.

buonoeus: snextpudeckue siBJICHUS B )KUBOW MPUPOJIE, KOJieOaTeIbHbIC IBMKEHUS B )KUBOU IIPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PaIUALIUU HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpHCTaJUIMYeCKas CTPYKTypa TBEPABIX TeJ, MEXaHWU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eocpagpus: MarHUTHBIE MOJTIOCA 3€MJIH, 3AJIEKU MAarHUTHBIX pyJ, GOTOCHEMKA 3€MHOI TOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texnonocus: TAHUM ~ DJIEKTpoINepenad, TIE€HepaTop IEPEMEHHOT0  TOKa,  3JEKTPOJBUIATENb,
WHIYKIIMOHHAS TIe4b, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKIMOHHbII
anmnapart, BOJJOKOHHAsl ONTHKA, COJIHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yveOHOro mnpenmera «@Pu3Mka» Ha ypOBHE cpenHero oomiero obpa3zoBaHus (0Oa30BbIHf
YPOBEHB) JIOJDKHO OOECIEeYUTh JOCTHIKEHUE CIENYIOIIUX JIMYHOCTHBIX, METAlPeIMETHBIX U MPEAMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Du3nka» JOIKHBI OTpa)XaTb TOTOBHOCTh U
CIIOCOOHOCTh OOYYaloImUXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH,



CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM IIEHHOCTSIM POCCHHCKOrOo OOILIEeCTBa, paCIIMPEHUE JKU3HEHHOIO OIbITa U  OIbITa
JESTENIbHOCTH B IIPOLIECCE pealIM3allid OCHOBHBIX HAIIPaBJIICHUN BOCIUTATENBHOM IESATENBHOCTH, B TOM
4HCIIe B YaCTH:

1) rpakaaHcKoOro BOCHHUTAHUS:

C(OPMHUPOBAHHOCTD TPAXKAAHCKOM MO3MIIMU 00Yy4YaroLerocs Kak akTUBHOI'O U OTBETCTBEHHOI'O 4JIEeHA
POCCHIICKOTO 00IIEeCTBa;

IPUHATUE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpEcax IPaKAaHCKOTO OOIIecTBa, y9acTBOBATH B
CaMOYIIpaBJI€HUH B 00pa30BaTEIbHOM OpraHn3aluy;

YMEHHUE B3aMMOJACHUCTBOBATH C COIMAJIBHBIMH HMHCTHUTYTaMH B COOTBETCTBHHM C MX (QYHKIUAMHU H
HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUA:

c(OPMHPOBAHHOCTH POCCUNUCKOM I'pakIaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTH)KEHUSAM DPOCCUHCKHUX YYEHBIX B
obnactu (PU3MKYU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OLICHMBATh CHUTYallUl0 M IPUHUMATh OCO3HAHHBIE pELICHUs, OPHEHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOWYMBOIO OYyAYILEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOI O TBOPUYECTBA, IPUCYLIET0 (HhrU3nyecKon
HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K PA3IMYHBIM cdepaM NnpodecCHOHANBHON IesTeIbHOCTH, B TOM YHCJE CBS3aHHBIM C
(Gu3MKOM M TEeXHMKON, YyMEHHE COBEpILIaTh OCO3HAHHBIA BBIOOp Oynyuieil mpodeccuu M peanu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTb K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA MPOTSHKEHUU
BCEH KU3HU,

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTb 3KOJIOTMUECKON KYJIbTYphl, OCO3HaHHE TJI00aTbHOIO XapakTepa SKOJIOIMYECKHUX
npobiuem;

IUTAHUPOBAHUE W OCYILIECTBIEHUE IEHCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHWS IENei
YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHe OnbITa AESITeIbHOCTH SKOJIOIMYECKO HANpaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHUM
1o (usuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢bu3nuecKoil HayKu;

OCO3HaHME LEHHOCTH HayyHOW JesTeIbHOCTH, TOTOBHOCTh B TIIpolLlecCe M3Y4YeHUs (DUBHUKH
OCYILIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBHUS
ba3oBble JJjornueckue aAecTBUs:
CaMOCTOATENBHO (hOPMYIUPOBATh M aKTyaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATH LENN AEATEIbHOCTH, 3a1aBaTh NTapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH pEHICHUS MPOOJeMbl C Y4ETOM aHalu3a HWMEIIIMXCS MaTEePHAIBHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;



BHOCHUTb KOPPCKTHUBBI B ACATCIILHOCTb, OLUCHUBATHL COOTBCTCTBUC PC3YJILTATOB ILCIISIM, OLICHUBATH
PHUCKHU MOCIEACTBUM NEATENbHOCTH;

KOOPJAMHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBHUSX PEATbHOT0, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIJICHUC IIPU PCUICHUU JKU3HCHHBIX HpO6JICM.

Ba3oBble uccienoBarejabcKue qeicTBUA .

BJIaACTH HaquOﬁ TGpMI/IHOHOFI/IefI, KIIFOYEBBIMU ITOHATHUAMU U MECTOJaMU d)H3I/I‘-ICCKOI>i HAYKH,

BJI/IETh HaBBIKAMU Y4e€OHO-MCCIIEIOBATEIICKOW U TMPOEKTHOW NEATENIbHOCTH B 00JacTu (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB pEIIeHHs 3aaad (pU3UUIECKOro
coJiep>KaHusl, MPUMEHEHHUIO PA3JIMYHBIX METOJOB [TO3HAHUS;

BJIaACTH BUJaMHU ACATCIIbHOCTU 10 MMOJIYYCHHIO HOBOTI'O 3HaHUA, €ro HUHTCpHpCTAllun,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYalUsIX, B TOM YHCJIE MPHU CO3AaHUU YUeOHBIX
MIPOEKTOB B 00J1aCTH (PHU3HKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJIM3UpOBaTh 3a7ady, BBLABUTaTh TUIIOTE3y €&
peliCHus, HaAXOAWUTb AaprymMCeHTHI I JO0Ka3aTCJIbCTBA CBOHUX yTBCp)KI[GHHﬁ, 3aaBaTb IapaMEeTpbl H
KPUTEPUHU PELLICHUS;

AHAIIM3UPOBATL IIOJYUYCHHBIC B XOAC PCHICHUA 3aJadd pe3yJibTaTbl, KPUTHYCCKHU OLCHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTH ¥ (OPMYITUPOBATH COOCTBEHHEBIC 33/1a4l B 00pa30BaTEIILHON JACSITEILHOCTH, B TOM YHCIIC TPU
U3Y4YEeHUU (DU3HKY;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpHO6peTéHHBIfI OIIBIT,

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00IaCTh KU3HEEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIC HJIEHU, MPeJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUThb HpO6JIeMI)I " 3aJia4yy, JOIMYyCKAaroImHre aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undgopmanmeii:

BJIAACTh HAaBBIKAMHW IIOJIYYCHHA HH(i)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACpIKaHNd H3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITETILHO OCYIIECTBIIATh MMOUCK, aHAJIW3, CUCTEMATH3aUIO0 U WHTEPIPETALMIO HHPOPMAIHH
Pa3IUYHBIX BUAOB U (POPM NPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJIB30BAaTh CpPECACTBA I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIXMOHHBIX TEXHOJIOTUHA B PCICHNUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3aIlMOHHBIX 33/1a4 C COONIOJCHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKU O€30IaCHOCTH, THUTUEHBI, pecypcocOepelkeHusi, TMpaBOBBIX U OJTUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEp)KaHWA B pa3IMUHBIX (opMarax ¢ Y4YETOM Ha3HAYCHUS
nH(OpPMAIIUY U TIeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANBHYIO (HOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKaTUBHBIEe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYIIECTBIATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOH €ATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHIUBUIYAIbHON PabOTHI;

BBIOMpATh TEMAaTUKY U METOJBI COBMECTHBIX JEHCTBHI ¢ y4€TOM OOIINX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0T0 WieHa KOJIJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH NEUCTBUS MO €€
JOCTHKEHHIO: COCTABJISITh TIAH JICMCTBUH, paClpeesiaTh POJid ¢ y4€TOM MHEHUH YJaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJIa M KaXJOTO0 Y4YaCTHHKA KOMaHJbl B OOIIMN pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

MpeJiaraTh HOBBIE TTPOEKTHI, OIICHUBATh UICH C TIO3UIIMHA HOBU3HBI, OPUTHHAIILHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTyalUsX, HPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.



PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaumus:

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIHHOCTh B 00JIACTH (PU3UKU M aCTPOHOMUHU,
BBISIBJISTH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSATENIbHO COCTAaBJIATH IJIaH PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3a/1ay, IUIaH BBIMOJHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIA BEIOODP, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTH (HOPMUPOBAHHIO ¥ MPOSIBICHUIO SPYAUIMH B 00JIACTH (U3UKH, TOCTOSHHO MOBBINIATH
CBOI 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIHHOCTh, OLIEHUBATh COOTBETCTBUE
pE3YJIbTATOB LIEISM;

BIIaJIETh HAaBBIKAMU [IO3HABATEJIILHOM pedrekcud Kak OCO3HaHUSl COBEpIIaeMbIX JICHCTBUH U
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYyallid, BEIOOpA BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPH aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MPUHUMATH ce0s1, TOHMUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mpouecce mocTukeHus: JIMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS MPOTrpamMmbl MO (U3MKE ISl YPOBHS
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYArOIIMXCS COBEPUICHCTBYETCS AMOIMOHANBHBIA HMHTEIUICKT,
MIpeIoiararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUSl, BKJIIOYAIOLIETO CIHOCOOHOCTh IMOHUMAaTh CBOE 3MOILMOHAJIBHOE COCTOSIHUE, BHJIETh
HaIpaBIIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cpephl, ObITH yBEpEHHBIM B cele;

CaMOpETyJIMPOBAHUS, BKIIOYAIONIEIO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CITIOCOOHOCTh aJaTUPOBATHCS K SMOIMOHATBHBIM U3MEHEHHUSIM U MPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKJIIOYAIONIECH CTPEMJICHUE K JOCTHKEHHUIO LIeJIM U YCIEXy, ONTHUMHU3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh MOIIMOHATILHOE COCTOSIHUE JPYTUX, YIUTHIBATh €r0
MIPU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTHMMH IIOJIBMHU,
3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6yuyenus B 10 kJacce npeMeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpPaXkaTb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MecTo (GU3MKKM B (HOPMUPOBAHMM COBPEMEHHOW Hay4HOMH
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOM IEATEIbHOCTH JIIOJIEH;

YUNUTHIBaTh TPAHULIBI TMPUMEHEHHMS] W3YYEHHBIX (U3HUECKUX MOJeNel: MaTepualbHas TOYKa,
MHepIUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, WACaNbHBIM ra3, MOJEIM CTPOCHHUS Ta30B,
AKHUAKOCTEH U TBEPABIX TEJ, TOUSUHBIN AJIEKTPUUYECKUH 3apsii IpU pelieHnu GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBJIEHUS (IPOLECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHMS BEIECTBA M JJIEKTPOAMHAMMKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE TMaJeHUe Tell, ABUKEHHE 10 OKPYXKHOCTH,
MHepILUs, B3auMojieiictBue tel, 1uddysus, OpoyHOBCKOE JBMKEHUE, CTPOSCHHE KUAKOCTEH M TBEPABIX TE,



M3MEHEHHEe 00bhEMa TeN MPH HarpeBaHUU (OXJIAXKIEHUH), TEIUIOBOS PaBHOBECHE, HCTIApEHUE, KOHICHCAIIHS,
IUIaBJIEHUE, KPUCTAIM3alus, KHUIIEHHWE, BIAXHOCTh BO3JlyXa, MOBBIIIEHUE MaBJICHUA Ta3a IMpU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBsSI3b MEXAYy NlapaMeTpaMH COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3ALUS TeJ, B3aUMOJICICTBUE 3apsI0B;

OMHCHIBATH MEXAaHUYECKOE [IBIKECHUE, HCIONb3ysd (PU3NYCCKUE BEIUYHHBI: KOOPAWHATA, MYTh,
nepeMelieHe, CKOpoCTb, YCKOpEHHE, Macca Teja, Cujla, HMIYJIbC Tella, KWHETHUYecKas DSHEeprus,
MOTCHIIMATIbHAS JHEPTHs, MEXaHW4YeCKas padoTa, MEXaHWYECKash MOIIHOCTH, MPU ONUCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOJNb3YEeMbIX BEJIMYUH, MX OOO3HAYEHHS] M EIUHUIBI, HAXOIUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JPYTUMU BETUYHHAMU;

ONMCHIBATh HM3yYEHHBbIC TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIC SIBJICHUS, HUCIOJIb3Ys (PU3NYECKUE
BEJIMYMHBL: JIaBJICHWE Ta3a, TEMIEparypa, CPeAHsS KUHETHUYECKas HHEPrHs XAOTUYECKOTO JBUKCHHS
MOJIEKYJ, CPEAHEKBaJApaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEpPrusi, padora
raza, KoO3QQUIUEHT TOJE3HOTO ICHCTBHS TEIUIOBOTO JBHUTATENs; NPHU OMUCAHUM MPABHIBHO TPAKTOBATH
(bu3NyecKuif CMBICT HUCHOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHHS U EIUHUIBI, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIUE TAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIIMUUHAM;

OIMCHIBATh U3YYCHHBIE SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE SBICHUS (IIPOLECCHI),
UCTIOJNB3Ysl (PU3UYECKUE BEIMYMHBI: AJICKTPUUYCCKUU 3apsfl, IEKTPUUYECKOE TOJie, HANPSHKEHHOCTD OIS,
MOTEHIIMAaJ, Pa3HOCTh MOTEHLMAJOB; IPH OMUCAHUHM MPABWJIBHO TPAKTOBaTh (PU3UYECKHII CMBICI
WCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHUS W CIUHUIILI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE ITAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

aHAIM3UPOBATh (DU3MYECKHUE TPOIECCH U SBIICHUS, WUCIONB3Ys (PU3NYCCKUE 3aKOHBI U MPHHIIMIIGL:
3aK0H BcemupHOro Tsarotenwus, |, Il u Il 3akonsr HproTOHA, 3aKOH cOXpaHEHHsS MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHCHHS HMITYJIbCA, IPUHIIAIT CYTICPIIO3UIIAN CHJI, TPHHIIAIT PAaBHOIIPABUS WHEPIHUATHHBIX CHCTEM
0TCY€Ta, MOJEKYJISAPHO-KMHETHUUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ta30Bble 3aKOHBI, CBA3b CpenHel
KHHETUYCCKOW JHEPIHMH TEIJIOBOTO JIBIDKEHUS MOJICKYJ C aOCONIOTHOW TEeMIIepaTypoi, NEpBBIA 3aKOH
TEPMOJUHAMUKY, 3aKOH COXpPAaHEHHUS SJIEKTPUUECKOTo 3apsnaa, 3akoH Kymona, mpu 3ToM paziauyarh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHWE W YCIIOBHUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIE ITPUHIIMITBI JSHCTBUS MAIIWH, IPUOOPOB U TEXHUYECKUX YCTPOWMCTB; Pa3InyaTh
yCIOBUS MX O€30MACHOTO HCIIOIb30BaHMS B IIOBCEHEBHON JKU3HU;

BBITIONTHSATE SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (DU3MUSCKUX SBJICHUI U MPOIIECCOB C MCIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX HM3MEPEHUMU, MPH ATOM (POpMYyIUpPOBaTH Mpoliemy/3anady M TUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY W3 TPEUIOKCHHOTO OOOpYHOBaHUS, TPOBOJHUTH ONBIT U
(GbopMyInHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TIPSMBIE W KOCBEHHBIC HW3MEPCHHS (PH3UYECKUX BEJIMYUH, MPH ITOM BBIOMPATH
ONTUMAJIBHBINA CLIOCOO M3MEPEHUS U UCIIOIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUII;

WCCIICIOBATh 3aBHCUMOCTH MEXIy (U3NYSCKUMHU BEIUYMHAMH C HCIOJIB30BAHUEM TIPSIMBIX
U3MEpEeHUl, TPU ITOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATh PE3yNbTaThl MOJYyYEHHONW 3aBUCUMOCTHU
($U3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMS;

coOmrofaTh mpaBuia OE30MacCHOTO TpyAa MPU MPOBEICHUU HCCIEIOBAaHUN B pamMKax y4eOHOro
IKCIIEPUMEHTa,  y4eOHO-UCCIICAOBATEILCKOM H  TMPOCKTHOH  JIEATEIBHOCTH C  HCIIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

peniars pacy€THBIE 3a/1a4U ¢ SBHO 33JIaHHON (PH3UYECKON MOJEIBI0, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI
U TIPUHITUIIBI, HA OCHOBE aHallM3a yCIOBHS 33/1a4dl BHIOMPATh (U3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYHUHBI U (OPMYIIBI, HEOOXOAMMBIE I €€ pEIICHHs, MPOBOJIUTH PACUETHl W OICHUBATh PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (DU3HUECKON BEIUUUHBI,

peniaTh Ka4eCTBCHHBIC 3a/1a4l: BBICTPAUBATH JIOTHYECKH HEIMPOTHBOPESUMBYIO ICTIOUKY PACCYXICHHMA
C OTOPOil Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHHUS,

WCIIOJIb30BaTh TP PENICHHH YYeOHBIX 3aJ1ad COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU JIIS
MOWCKA, CTPYKTYPUPOBAHMsSI, WHTEPIPETallud ¥ TMPEACTaBiIeHHs Y4eOHON U HAyYHO-TIOMYJISIPHOM
nH(OPMANIMY, TIOJYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYCCKHA AHAIM3UPOBATH ITOJyY4aeMYIO
UH(pOpMaIINIO;

MPUBOJIUTh TPUMEPHI BKJIaJa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,



UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS TO (HU3UKEe B IMOBCEIHEBHOW JKU3HHU JUIsI OOECTeueHUs
6e30macHOCTH Mpu o0pallleHuu ¢ TpUdopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHEHUS 3[J0POBBS U
COOJTIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpefie;

paboTaTh B IpyNIe ¢ BHIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh paboOTy TPYMIIBL,
paIMoHAaIBbHO PACIPENCISTh O0S3aHHOCTH W TUIAHUPOBATH JACSITEIBLHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
a/IeKBaTHO OLICHUBATh BKJIA]] KaXJI0T0 U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTPUBAEMOi TPOOIEMBI.

K konmy oOydenus B 11 Kiacce nmpenMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXXaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHUIA:

JEMOHCTPHPOBATh Ha MPHUMEPax pojb U MecTO (M3MKH B (OPMHUPOBAHUU COBPEMEHHON HAyYHOMH
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOI TEXHUKU M TEXHOJIOTH, B IPAKTUYECKOM NEATEIbHOCTH JIOJCH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MUecKOl KapTUHBI MHUPA;

YUUTHIBaTh TPAHULIBI MPUMEHEHHS] U3YYEHHBIX (U3MYECKUX MOJENEH: TOYEYHBIH SJIEKTPUUECKHI
3apsijl, Iyd CBETa, TOUCUHBI UCTOUYHUK CBETA, sIEPHAsi MOJENb aToOMa, HYKJIOHHAs MOJETIh aTOMHOTO siapa
IIpU pelIeHur (GU3NYECKUX 3a/1ay;

pacmo3HaBaTh (pu3MYeckWe sBIEHUS (IIPOLIECChI) ¥ OOBACHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOM (PU3UKH: SJIEKTPUUECKasi TPOBOAUMOCTE, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMWTHOE JICHUCTBHSI TOKAa, B3aWMOJICHCTBHE MArHUTOB, OJJICKTPOMArHWUTHAS WHAYKIHUSA, JICHCTBHE
MarHMTHOTO TOJIsI HA POBOJHUK C TOKOM U JBMXKYIIHICS 3apsi, 2JIEKTPOMArHUTHbIE KOJeOaHUs U BOJHBI,
NPSMOJIMHEHHOE PACHpPOCTPAaHEHUE CBETA, OTPAKEHHUE, TNpeloMIIeHHe, WHTephepeHus, Audpakuus u
MOJISIpU3aIisl CBETa, JUCHEpPCHs cBeTa, doTodnekrpuueckuit dpdexr (hoTodrddekr), cBeToBOE NaBICHHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHASI M HCKYCCTBEHHAs Pa/IMOaKTHBHOCTD;

OMKCHIBATH  W3YYCHHBIE CBOICTBa  BemlecTBa  (DJEKTPUYECKHWE, MAarHUTHbIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPEI) U DJICKTPOMATHUTHBIC SBICHHS (TIPOLIECCHI), UCIOIB3YS
¢bu3nyuecKkrue BEIMYMHBI: dJIEKTPUUYECKHUI 3apsij, CHJIa TOKA, 3JEKTPUUYECKOE HANpPsDKEHUE, DJIEKTPUUECKOoe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAIOB, MJIEKTPOABIDKYIIAs CHja, padoTa TOKA, WHIYKIMS MarHUTHOTO
nosisg, cuia Amrmepa, cuia JlopeHna, HHIYKTUBHOCTb KATYIIKH, SHEPTUs AJIEKTPUYECKOTO M MAarHUTHOTO
MoJIeH, MepuoJx M YacToTa KojeOaHWii B KoiebdaTelbHOM KOHTYype, 3apsii W CHJa TOKa B TIpoIecce
TapMOHHYECKUX JJIEKTPOMArHUTHBIX KoJeOaHUW, OKYCHOE PAacCTOSIHHME W ONTHUYECKas CHJIa JIMH3BI, MPU
ONMCAaHWM TPABWIBHO TPAKTOBATh (U3UYECKUH CMBICI HCHOJIB3YEMBbIX BEIMYUH, MX OOO3HAYCHUS U
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C JPYTUMH BETUYHMHAMU;

OIMCHIBATh HM3YyUYCHHBIC KBAHTOBBIC SBJICHHS W IPOIECCHI, HWCIOJIB3ysS (DHU3NYECKHE BEITUIMHEL:
CKOPOCTH JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacCTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPHOJT
MOJTypacIiaza, SHEPTHsl CBA3M aTOMHBIX S/Iep, TPH ONMMCAHUH TPABMIIBHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCIONIb3YEMBIX BEIUYMH, X O0O3HAUEHUs WM EIUWHUIIbI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE TAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PU3UUIECKON BEITHUNHBI,

aHAJIM3UPOBaATh (PU3MUECKUE TPOILECCHl U SBICHUS, WUCIMONB3YS (PU3MYECKHe 3aKOHBI U MPHUHIIUIIBL:
3akoH OMma, 3aKOHBI TOCJIEJOBATEIFHOTO M TApAIICTFHOTO COSIMHEHHS MPOBOJHUKOB, 3aKOH JKoyisi—
Jlenna, 3akOH SJEKTPOMArHUTHOW MHAYKIIMH, 3aKOH MPSMOJMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXEHHs CBETa, 3aKOHbl MPEJIOMJICHHS CBETa, ypaBHEHHE OWHIITeHHa 11 ¢GoTodpdekTa, 3aKOH
COXPAaHEHHUS DHEPTHU, 3aKOH COXPAHEHHUsS HMMITYJbCa, 3aKOH COXPAHEHHUs SJEKTPHUUECKOTO 3apsna, 3aKOH
COXpaHEHHsS MacCOBOTO YHCIa, MOCTyJaThl bopa, 3aKOH pagoaKTUBHOTO pacmania, MpU 3TOM pa3invarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAKEHHE W YCIOBUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIpE/ICTISATH HAMPABJICHUE BEKTOPA WHIYKIIMH MarHUTHOTO TOJIs MPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3aBaeMO€e IJIOCKUM 3€pKaJIoM, TOHKOM JIMH30H;

BBITIOJTHATH YKCIIEPUMEHTHI TI0 HCCIIE0OBAaHUIO (PU3MUECKUX SBICHHN ¥ TPOIIECCOB C MCITOJIb30BAaHHEM
NPSIMBIX U KOCBEHHBIX HM3MEPEHUU: MpU STOM (OpMYyIUpOBaTh MpobiemMy/3aady M THIIOTE3Y y4eOHOro
OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 TPEMIOKEHHOTO OOOpYAOBaHHsS, TPOBOJUTH OIBIT |
(GhOopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBISITh TpSMble U KOCBEHHBIE WU3MEpPEHHUS (PU3UYECKHX BEIMYUH, MPU STOM BBIOMPATH
ONITUMAITBHBIN CIIOCO0 M3MEPEHHUs M HCIIOIB30BATh U3BECTHBIE METO/IBI OIIEHKHU TIOTPEIIHOCTEH H3MEPEHHUI;



HCCIIEIOBATh 3aBUCUMOCTU (PM3MUECKUX BEIIMYUH C UCTOJIB30BAHUEM MPSMBIX MU3MEPEHUI: TPU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BEJIUYUH B
BU/JIE TaONHII U TpadUKOB, AENATh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHNUS,

coOmroiaTh TpaBmiia 0€30MacHOTO TpyJda MPU TMPOBEASCHWU WCCIEIOBAaHUNM B paMKax Y4eOHOTo
HKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOH  JEATEIbHOCTH C  HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiars pacy€THRIE 3a/1a4U C SBHO 33JIaHHON (PH3UYECKON MOJENbI0, UCTIONB3Ysl (PU3NUYECKUE 3aKOHBI
Y MPUHIUIBI, HA OCHOBE aHAJM3a yCJIOBHS 3a/1a4il BHIOMPATh (GU3NYECKYIO MOJEIb, BBIIACIATH (PU3NUECKUe
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ pEIICHHS, MPOBOJUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUYUHBL,

peraTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATH JIOTMUECKH HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXKICHUMN
C OMOPOIl Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

WCIOJIb30BaTh TIPU PEUICHHH YYEOHBIX 3a/lad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJIOTHUU JIJIs
MOKWCKA, CTPYKTYpPUPOBAHMSI, HWHTEPIpPETAllUd M MpeACTaBiIeHHUs y4eOHOW U Hay4YHO-TOMYJISPHOM
uH(OpMALUY, TONYYEHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTUYCCKH aHAIM3HPOBATH IOIYyIAEMYIO
nHpopMaIuo;

OOBSICHSITh TIPUHIIMITBI JCHCTBHS MAIlIMH, IPUOOPOB M TEXHUYCCKUX YCTPONCTB, Pa3inyaTh yCIOBUS
ux 0€30MacHOro MCIOb30BaHUs B TOBCEIHEBHOM JKU3HH,

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKU, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS TO (HU3UKEe B IOBCEIHCBHOW JKWU3HHM JUISI OOECTICUCHUs
6e30MmacHOCTH MpHU O0pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJI1 COXPAHEHHS 310POBbS U
COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cperie;

paboTaTh B rpynme ¢ BHINOJHEHHEM PA3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYIIIBL,
paIMoOHAIBbHO PACIPENCIATh OOS3aHHOCTH W TUIAHUPOBATH JCSATEIBLHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXKI0T0 U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMO MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

No HanmeHoBaHue pa3aenoB u TEM MPOrpaMMbI KomnudectBo yacoB DnekTpoHHbIE (U(POBBIE) 00pa3oBaTEIbHBIC

n/n Beero|| KourposbHbie [IpakTuuecKue pecypceel

paboThI paboThI
‘Pa:men 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHU S ‘
‘1.1 HCDI/ISI/IKa Y METOJIbl HAyYHOTO MMO3HAHUS H 2 H H HBI/I6J'II/IOT6K8. LHOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 110 pasjeny H 2 H ‘
Paznien 2. MEXAHMKA |
‘2.1 HKHHeMaTI/IKa H 5 H 1 H HEI/IGHI/IOTeKa LOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HI[HHaMHKa H 7 H H HBI/IGJH/IOTeKa LOK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 HBaKOHH COXpaHEHHS B MEXaHUKE H 6 H 1 H 1 HBI/IGJH/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 0 pasaeny H 18 H ‘
Pazzie 3. MOJIEKYJISIPHASI ®U3UKA M TEPMOJIMHAMUKA |
‘3.1 HOCHOBH MOJIEKYISIPHO-KMHETUYECKOM TeopHH H 9 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBH TEPMOJUHAMUKHU H 10 H 1 H HBI/I6J'II/IOTeKa LHOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHble cocTosiHUS BemecTBa. PazoBbie 5 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
HePEXO/IbI
‘I/IToro IO pa3feny H 24 H ‘
Pazniea 4. JJEKTPOJMHAMMKA |
‘4.1 HBneKTpOCTaTHKa H 10 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |TTocTosiHHBIN 3eKTpUYecKuil TOK. Toku B 12 1 bubaunoteka LIOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeiax

‘I/IToro 0 pa3feiny H 22 H ‘
‘PCBCpBHOG BpeMs H 2 H H H ‘
(OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME || 68 | 3 | 3 | |
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11 KJTACC

Ne | HammeHnoBaHue pa3/ieiioB U TEM IIPOrPAMMEI KonuyecTBo 4acoB DnexTpoHHbIC (1IH(POBBIC) 00pa30BaTEIBHBIC
n/m Bcero|  KonTponbHbie [IpakTHyecKue pecypebl
paboThI paboThI
Pasnien 1. DJEKTPOJMHAMHUKA |
1.1 |[MarauTHOE moJje. DIEKTPOMarHUTHas 11 1 3 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
HHIYKIHST
‘I/ITOFO 10 pasjeny H 11 H ‘
[Pasnen 2. KOJIEBAHUS1 U BOJIHbBI |
2.1 |MexaHu4ecKue U 3JICKTPOMArHUTHBIC 9 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
Kosie0aHus
‘2.2 HMexaHquCKI/Ie Y 3JICKTPOMArHUTHBIC BOJIHI:IH 5 H 1 H HEI/IGHI/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
2.3 |Ontuka | 10 | [ 3 |Bu6muorexa 1[OK https://m.edsoo.ru/7f41c97c |
‘I/ITOFO o pazaeny H 24 H ‘
|

‘Pameﬂ 3. OCHOBBI CIIEITUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

3.1 ||OcHOBBI crieIAILHON TEOpUH 4 1 bubaunoreka [{OK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH

‘I/ITOFO 0 paszeny H 4 H ‘
[Pasnen 4. KBAHTOBASI ®PM3MKA |
‘4.1 HBJIeMeHTLI KBaHTOBOU ONTUKHU H 6 H H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpOGHI/Ie aToma H 4 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHoe SATIPO H 5 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 paszeny H 15 H ‘
‘Pafs}le.ﬂ 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKH ‘
‘5.1 HBneMeHTLI ACTPOHOMHH U aCTPODU3UKH H 7 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/IToro o pazaeny H 7 H ‘
[Paszen 6. OGOBLIAIOIIEE IOBTOPEHUE |
‘6.1 HO6o6ma10mee MOBTOPEHHE H 4 H H HEI/I6JII/IOTCK8. IIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 paszeny H 4 H ‘
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Ne || HaumeHoBaHuE pa3AeiioB U TEM IIPOrPaMMBI

KoanuectBo yacoB

DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEIbHbIC

n/m Beero||  KoHTponbHble I[IpakTuueckue pecypebl
paboThI paboThI
‘PesepBﬂoe BpeMs | 3 | H
OBIIEE KOJIMYECTBO YACOB I10 68 5 7
[TPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIEYEHHME OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

®dwusuka: 10 knacc, Msaxumes I'.41., Byxosues b.b., Corckuiit H.H. mon penakmueii [lapdhentseBoit H.A.,
Axnmonepnoe obiectBo «M3natenbctBo «IIpocserienue.

®duswmka: 11 kmace, Msakummes [.J1., byxosues b.b., Hapyrun B.M. nox penakuueii [lapdentreBoit H.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «IIpocBemienue.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

https://rosuchebnik.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru
https://educont.ru/

https://www.yaklass.ru/



