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IHHOACHUTEJIBHAA 3AIIMCKA

IIporpamma no ¢usuke 6a30BOro ypoBHsS Ha YPOBHE cpelHero obiero ooOpa3oBaHus paspadoTaHa Ha
OCHOBE IOJIOKEHMH M TpeOOBaHUM K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeiabHOM NPOrpamMMmbl,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (emepanbHOi paboueil mporpaMMbl BOCIHTAHUS H
KOHIIEMIUH TMpernogaBaHus yaeoHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
®enepanyy, peanu3yoluX OCHOBHbIE 00pa30BaTe/IbHbIE IIPOTPAMMBI.

ConeprkaHue mporpamMmbl 10 (PU3KMKE HAIPaBIEHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0yyeHun ux ¢usrke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeATeNbHOCTHOTO Tmonxoaa. Ilporpamma mo ¢usuke coorBercTByeT TtpedboBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METalpeIMEeTHbIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaIM3alMU MEXIPEJAMETHBIX CBsi3ell (U3UKH C €CTECTBEHHO-HAayYHBIMHU
yueOHBIMH TIpeaMeTaMu. B Hell ompenenstorcs OCHOBHBIE LETH HM3Y4eHUs (U3MKH HAa YPOBHE CpPEIHEro
ob1iero o0pazoBaHusl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (DM3HUKH: TMYHOCTHBIE, METAlPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

® I[UIAaHUpPYEMblE pE3yJIbTaThl OCBOEHHUS Kypca (HU3MKM Ha 0a30BOM YypOBHE, B TOM YHUCIE

IIPEMETHBIE PE3YNbTAThI 110 TO1aM O0YUYEeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0ydeHHUs..

®du3uka Kak Hayka 0 HauboJiee 00LIUX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE YUEOHOTO MpeaMeTa
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromiem mupe. llIkonbHBIA Kypc
¢bu3uKn — cucTeMooOpa3youil Uil eCTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3HUYECKHE
3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUH, U3yyaeMbIX XUMUEH, Ouosoruei, pusnueckoit reorpadueit
u actpoHoMueil. Mcmonb30Banue W akTHBHOE MpHUMEHEHHE (QU3NYECKUX 3HAHWW OIpEIeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIMH B cepe IHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, MOTYYEHHUS
HOBBIX MaTepHalioB C 3aJaHHBIMU CBOWCTBaAMM M Jpyrux. M3ydyeHue (Qpu3MKH BHOCHT OCHOBHOM BKIA[ B
(opMHIpOBaHKE €CTECTBEHHO-HAYUYHOU KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBAHUE YMEHUNA TPUMEHSTh
Hay4YHBI METOJ1 TO3HAHUS NP BBIMOJIHEHUN UMU Y4€OHBIX UCCIIETOBaHUM.

B ocHOBY Kypca Qu3uKH ISl YPOBHS CpEJHEro OoOIIero oOpa3oBaHUs MOJOXKEH pAll UAEH, KOTOpbIe
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH Kypc SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM € HeW Martepuan Kypca (QU3MKM OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMUPOBAHUE MTPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTEpPHH, BEIIECTBE U TOJIE.

Hoes cymanumapuszayuu. EE peanuszanus npeamnogaraeT UCIoIb30BaHUE TYMaHUTAPHOTO MOTEHIHAa
¢bu3nyecKkoil HayKHM, OCMBICICHHE CBSI3M pa3BUTHUA (U3MKM C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoes npuxnaomoii nanpasnennocmu. Kypce GU3UKU mpeanojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKHUX U TEXHOJOTHYECKUX IPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHUS, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
TaKXke 00CyKAeHUs TPoOIeM pallMOHAIBHOIO MPUPOIOTIONB30BAHUS U SKOJIOTHUECKOM 6€30MacHOCTH.

CrepKHEBBIMH BJIEMEHTaMHU Kypca (PU3MKM Ha YpPOBHE CpeIHEero oOIIero oOpa3oBaHUs SIBIISIOTCS
¢busmveckue Teopun (GopMUpPOBAHKE TIPEICTABICHUA O CTPYKTYpE MOCTPOEHUST (PU3UIECKON TEOPHH, POIH



(GyHIAaMEHTAJIbHBIX 3aKOHOB W IPHHLUIIOB B COBPEMEHHBIX NPEACTABICHUSAX O MPUPOJE, I'paHMILAX
IPUMEHUMOCTH TEOPHH, 17151 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CHUCTeMHO-IEATETbHOCTHBI TOAX0M B Kypce (U3MKH peanu3yercss Mpexae BCero 3a Cuér
OpTraHU3aIMH SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatommxcs. s 6a30Boro ypoBHsA Kypca (GU3UKH —
3TO MCIIOJIb30BAaHUE CHUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB M J1aOOpaTOPHBIX PadoT,
KOTOpbIE B IporpaMme no (u3uke oObEIUHEHbl B OOLIMI CHMCOK YYEHHYECKMX IMPAKTHUYECKHX padoT.
Bbinenenne B yka3aHHOM IepeyHe J1a0OpaTOpPHBIX padoT, MPOBOMUMBIX JUISI KOHTPOJISI M OIICHKH,
OCYIIECTBISICTC YYaCTHHUKAMH 00pa30oBaTEIbHOIO MpoIlecca MCXOAS U3 OCOOCHHOCTEH IUIAHMPOBAHHS H
ocHalleHus: kabuHera ¢u3uku. Ilpm 3TOM oOecneunBaeTcs OBJIAJEHHE OOYYAIOIUMUCS YMEHHUSIMU
IIPOBOJIUTh KOCBEHHBIE H3MEpPEHMs, HCCIICAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEJIMYMH U IOCTaHOBKY
OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiioe BHUMaHHWE yaenseTcs pPEIICHUI0 pPacdE€THBIX M KauecTBEHHBIX 3ajgad. [lpum stoM i
pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33Ja4d C SIBHO 33JaHHOM (PU3NYECKON MOJENbIO, IO3BOJISIIOIINE
IPUMEHATh W3YYEHHBIC 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjesia Kypca, TaKk U HHTErpUpys
3HAHUA U3 PasHBIX pa3AeioB. {1 KauecTBEHHBIX 3aJay IPUOPUTETOM SBIIAIOTCS 3aJaHUsI Ha OOBSICHEHHE
npoTeKaHus (GU3NIECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BrIOOpa PU3NIECKOi
MOJIEJIN JAJISl CUTYalluH PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO Kk MaTepuanbHO-TEXHHUECKOMY O00ECIEeYCHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oOmero oopazoBaHUs JOJHKCH
U3y4aTbCsd B YCJOBMSIX IPEIMETHOro KaOuHeTa (QU3MKM WIM B YCIOBMSIX HHTETPUPOBAHHOIO KaOMHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMKJIa. B kabuHere pu3nku 10KHO ObITH HEOOXOIUMOE J1a00opaTopHOe
000pyZI0BaHUE /JIs BBINOJIHEHUS YKAa3aHHBIX B IIpOrpamMMe 1o (GU3MKe YUeHUYECKUX NMPaKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpalmoOHHOE 000pyJ0BaHUE (HOPMHUPYETCS B COOTBETCTBHUH C IMPHHLIUIIOM MHHUMAJIbHOU
JOCTaTOYHOCTH M oOOecreyrBaeT IOCTAHOBKY HEPEUYMCICHHBIX B IporpaMMe Mo (QU3UKE KIIOYEBbIX
J€MOHCTpaLU [l UCCIIEOBAaHUS U3y4aeMbIX SIBICHUM M MPOLIECCOB, SMIIMPUYECKUX U (QyHIAMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE [UIsI YYEHHYECKHX MPAKTUYECKUX pPAOOT QopMupyercss B BUIE
TEMaTUYeCKHX KOMIUIEKTOB M oOecreyrBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha ABYX OOydYaroLIUXCs.
TemaTnueckue KOMIUIEKTHI JIaOOPaTOPHOro OOOPYJOBAaHUS JIOJDKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIH30BAaHNH aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

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

e (opmupoBaHuEe HHTEpeca U CTPEMJICHHS OOYHYaIOIMXCS K HAy4HOMY HU3YYEHHMIO TPUPOABI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® pa3BUTHE NPEJCTABICHUNH O HAyYHOM METOJIe MO3HAHHUA U (OPMHUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opmHupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUsI OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3HUKH;

e (opMupoBaHHE YMEHHUI OOBICHATDH SBJICHUS C UCIOJIb30BAHUEM (DU3UUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUN O poin (PU3MKH Ui pa3BUTHS APYIrHMX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH.

JlocTuxkeHnue 3Tux 1eneil o0ecreurnBaeTcs peleHrneM CIeIyIoMX 3a/1ad B Ipolecce U3yueHus Kypca
(hU3UKH Ha YPOBHE CPEAHETO 00IIEer0o 00pa3oBaHUs:

e pUOOpETeHHE CUCTEMBbl 3HAHMM 00 OOmMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,

BKJIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DPU3UKY, NEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 2JI€MEHTHI
acTpo(u3UKH;



e (opmupoBaHUE YMEHHIA TPHUMEHATH TEOPETHUECKUE 3HAHHS Ui OOBSICHEHHS (HU3HUECKUX
SIBIIGHUW B IPUPOJIE U JUUIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HU;
® OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 33]la4 C SBHO 33aJaHHOW (DU3MUECKO MOJeNbio, 3a/1a4,
MO/Ipa3yMeBAIOIINX CaMOCTOSITENIbHOE CO37aHue (DU3MUYECKON MOJeNd, aJleKBaTHOM YCIOBUAM
3a/1a4u;
e [oOHMMaHHEe (U3MYECKUX OCHOB U TPUHLUUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKHX MPOLECCOB, UX BIIMSHUS HA OKPYKAIOLIYIO CPELY;
® OBJAJICHHE METOJIaMU CaMOCTOSITENIbHOTO  IJIAHUPOBAaHUS U MPOBENCHUS  (U3HUECKUX
OKCIIEPUMEHTOB, aHalIW3a W HWHTEpIpeTalu WHQPOPMAIUN, OIPEACICHUS JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTara;
® CO3/IaHME YCIOBUM I Pa3BUTHUS YMEHHMH NPOEKTHO-HUCCIIEIOBATENBCKOM, TBOPYECKOMU
JeSITeTbHOCTH.
Ha u3ydenue ¢usuku (6a30BbIii YpOBEHB) Ha ypOBHE CpeHero obmero oopasoBanus oTBoauTCs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).
[IpennaraemMsiii B mporpamMMe mo (Gpusuke nepedeHb JTa0OPATOPHBIX U MPAKTHUYECKUX PadOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTEIh JIEJIacT BBHIOOP TMPOBEACHHS JAOOPATOPHBIX Pa0OT W OIBITOB C YYETOM
WHUBUAYAIBHBIX OCOOCHHOCTEH 00yYaronuXCsl.
COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 MO3HAHUSA

®duznka — Hayka o npupoze. Hayunbsie MeTo bl MO3HAHUS OKpY»Karoliero mupa. Poib sxcriepuMenTta u
TEOPUHU B IIPOLIECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYCCKUX SBJICHUH U mporieccoB. Hayunbie rumoresbl. Ou3ndeckne 3aKOHBI U
Teopuu. ['paHu1Ibl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHHUU COBPEMEHHOW HAay4yHOH KapTUHBI MHpPA, B MPAKTUYECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBHUXKeHHE. OTHOCUTEIBHOCTh MEXaHHWYecKoro JBmxkeHHs. Cucrema oOTcuéTa.
Tpaexropus.

Ilepemerienne, ckopocTh (CpenHssi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHallbHON
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopauHaT. Cll0’KeHNEe IepEMENIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJIMHEWHOE ABMKEHHE. ['paduku 3aBUCMMOCTH KOOPJAWHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIEHUSI MaTEPUATIbHOU TOUYKH OT BPEMEHHU.

CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO TaIeHHS.

KpuBonuHueliHoe aBuxkeHue. J[BM)KEHME MaTepHaJbHOM TOYKHM IO OKPYKHOCTH C IOCTOSSHHOM IO
MOJAYJI0 CKOPOCTHIO. YTJOBasi CKOPOCTh, JIMHEWHass CKOpOCTh. llepwom w wacTtora oOpamieHwus.
IleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHnueckue ycTpoiicTBa U MPAKTUUECKOE NPUMEHEHHUE: CIIUJIOMETD, IBUKEHUE CHAPAOB, LIEITHbBIE U
PEMEHHBIE IIEpEaaYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MIUTFOCTPALis KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.



[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MAICHHSI.

HanpaBiieHue cKkopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPONICHHBIMU TEJIOM 3a IIOCJIEA0BATEIbHBIC PaBHBIE
IIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. MHEpumanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 1711 MaTepraibHON TOYKH.
Tpernii 3akoH Hpr0TOHA 111 MaTepragbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxxeHusi, kadenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS
CKOJIb>KeHUSI U cuia TpeHus nmokos. Koaddumuent tpenus. Cuna CONpOTUBICHUS MPU JIBIKEHUU Tela B
KHUJIKOCTHU WIH rase.

[TocTynaTensHOE U BpaIIaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEa.

MOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: MOAIIMIIHUKY, JTBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cut.

Crnoxenue cui.

3aBHCUMOCTB CHUJIBI YIIPYTOCTH OT Je(OpMaLny.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYeHHS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopmanuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIErO OCh BPAIICHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbe MaTepuanbHOM TOUKH (Tesa), CUCTEMbI MaTepuaibHbIX ToueK. IMIyNbC CUiIbl U U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE JBUKEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuanbHOM TOUKU. TeopeMa 00 M3MEHEHUU KUHETHUECKON SHEPTHUH.

[lorenunansHass sHeprus. [loTeHnmanpHas dHeprus ynpyro aeopMHpPOBAHHOW MPYKHUHBIL.
[TorennuanbHast SHEprus Tesa BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanpHble U HEMOTEHIMAIbHBIE CUIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHUJ C MU3MEHEHHUEM
MEXaHMYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

Yupyrue u Heynpyrue CTOIKHOBEHHS.



TexHUYeCKHue yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJOMET, KONEDP, MPYKUHHBIA MHUCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexo mOTEHITMATBHOM SHEPTHH B KUHETUUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C HM3MEHEHHEM MEXAHMYECKOW JHEPruu Tejda Ha IpUMEpe
pacTsDKEHUS PE3MHOBOTO KI'yTa.

Pa3nea 3. Moaekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OcCHOBHbBIE TIOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH U HUX OIBITHOE O0OCHOBAaHHE.
BpoynoBckoe nBmwxkenue. Auddysusa. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mozaenu
CTPOEHMSI T'a30B, JKUJIKOCTEH M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEIEH.
Macca u pazmepsl mosekyn. KonnuectBo BeniectBa. [locrosnnas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM UIEAbHOTO
raza. AOCONIOTHAsI TeMIIepaTypa Kak Mepa CpeAHeld KWHETHYECKOW YHEPTUHU TEIJIOBOTO JBHMKCHUS YaCTHIL
raza. lllkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanerona. M3omporecchl B HIOEaIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IIpeJICTaBIEHNE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BElIeCTBa, (oTorpaduu MOJEKYNl OpPraHuYecKuX
COCIMHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopaenb, HIUTFOCTPUPYIOIIAs IPUPOLY JABJICHHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, U30IMpOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHre Macchl BO3IyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpeHMH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cucrtema. BHyTpeHHSS sHeprus TepMOJMHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3Menenus. KomndecTBo TemnoTsl U padota. BHyTpeHHsIs SHEprusi 0JJHOATOMHOIO MiealbHOro ra3a. Bussl
TEIJIONEPElayu: TEIUIONPOBOJHOCTh, KOHBEKIHS, W3JIyYCHHE. YJelbHAas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0ThI IpH TEMJIoNepeaaye.

[Tonarue 06 ammabatHOM mpouecce. [lepBblit 3akoH TepMoanHaAMHKH. [IprMeHeHHe mepBoro 3aKoHa
TEPMOJUHAMUKH K n3omnponeccam. I'paduueckas nHTepnperanus padboTh rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpUHIMIBL JEHCTBUS TEIUIOBBIX MaiiuH. [Ipeobpa3oBaHus SHEPTUU B TETIIOBBIX
mamnHax. Koag¢unuent nonesnoro neiictBus temsaoBoil Mamumubl. [ukn KapHo u ero koadduuueHt
MOJIE3HOTO AEMCTBUSL. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPT€TUKH.



TexHuuyeckue yCTpOHCTBA M TMPAKTUUECKOE TMPUMEHEHHE: JBHUraTellb BHYTPEHHEro CropaHus,
OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTPEHHEHW DHEPTHH TENa MPHU COBEPIICHUH PAOOTHI: BBUICT MPOOKU M3 OYTHUIKH IO
NeMCTBHEM CKATOrO BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTéM TpeHHs (BUICOIEMOHCTPAIIHS).

W3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Teja Ipy Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazoevie nepexoonvt

[TapoobOpa3zoBanue u KoHaeHcanus. McnapeHue u kureHue. AOCONIOTHAsE W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/yxa. HachleHnslit nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTh TeMIIepaTyphbl
KHUIICHUS OT JIaBJICHHUSI.

Teépmoe Teno. Kpucrammudyeckue u amopdHbie Tela. AHU30TPOIUS CBOWCTB KPUCTAIUIOB. JKHIKHE
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue u kpucramuzauus. YAeiabHas TEIJIOTa IUIABICHMS.
Cybnumarusi.

YpaBHeHHe TEIIOBOroO OanaHca.

TexHudeckue ycTpoOWCTBa M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP M TICUXPOMETP, KAIOPUMETD,
TEXHOJIOTHH TMOJy4YE€HUsI COBPEMEHHBIX MaTepHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnroienne HarpeBaHus ¥ IJIAaBJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpalus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pa3neu 4. DinekTpoamHaMuKa

Tema 1. dnekmpocmamuxa

OnexTpuzanus Ten. ONeKTpudeckuil 3apsia. JlBa Buaa 3ieKTpudeckux 3apsanoB. I[IpoBogHukw,
JUBJIEKTPUKHU U MOTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHblid 27€KTpUUECKUN 3apsal. DIEKTPUUECKOE TOJIE.
Hanpspk€HHOCTh  2nekTpuueckoro noisd. IIpuHmuMn cynepnosuuuy JIEKTpUYecKuX Moned. JIuaum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocratnueckoro mois. [lorenuman. PasHocTes noreHnuanon. [IpoBogHuku u
JOUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM MoJIe. J(MaaeKkTpuuecKas NIpOHULAEMOCTb.

OnexTpoéMkocTb. KoHAeHCaTOp. DIIEKTPOEMKOCTD INIOCKOTO KOHJAEHCATOPA. DHEPrus 3apsKEHHOrOo
KOHJIEHCaTOopa.

TexHuueckue  ycTpoWcTBa W MPAKTUUYECKOE  MPUMEHEHHME:  3JEKTPOCKON,  DIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOpPOB, KOHAEHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA AIEKTPOMETPA.

B3aumopeinicTBue HadIEKTPU3OBAHHbBIX TEJ.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3aIlHUTa.



JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh AIEKTPOEMKOCTH ITIOCKOIO KOHJIEHCATOpa OT IUIOMIA[M IJIACTUH, PACCTOSHUS MEXKIY
HUMH U JTUAICKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mok. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuia Toka.
[TocTosHHBIHI TOK.

Hanpsixenue. 3akon OMa 1151 ydacTKa 1enu.

DNEeKTpUYECKOe CONMPOTUBIICHHE. YJIETbHOE COMpPOTUBIEHUE BemiecTBa. llocnegoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE COSTMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHna. MOImHOCTh AIEKTPUIECKOTO TOKA.

DNEKTpOABUKYILAs CUJa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3akOH Oma s MOJIHOM
(3aMKHYTOI) 351eKTpuueckoii nenu. Koporkoe 3aMbIkanue.

DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTH CONPOTHBJICHUS METALJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuyYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHAass U TMPUMECHAsT MPOBOAMMOCTH IMOJYIPOBOJHUKOB. CBoiicTBa P-N-
nepexoa. [1omyrmpoBOJHUKOBBIC TPHOOPEI.

DNEeKTpUYECKH TOK B pacTBOpaxX M pacIliaBax 3JIEKTPOJUTOB. DIIEKTPOIUTHYECKAs TUCCOLMALM.
DIeKTponn3.

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKUA TOKA, OJIEKTPOHArpeBaTEeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBI JHOJ, TEPMUCTOPHl U (POTOPE3UCTOPHI, MOIYINPOBOJHUKOBBIA IO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh CONPOTUBIIECHUSA UUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOMIAJAM IMONEPEYHOIO
CEYCHHS U MaTepHaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amblkaHUE TrajdbBaHUUYECKOrO AJIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTbH COMIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTH AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMAKYIIEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeameTrHblie CBSI3H

Nzyuenune xypca ¢puszmku 6a30B0ro ypoBHs B 10 Kjacce OCyIECTBISETCS ¢ YIETOM COIEPKATEITHHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Medsicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHHE,
HaydHbId (aKkT, TUMOTe3a, (Qu3nUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIUPOBAHNE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHWH, JHWHEHHas (QyHKIus, mapaboina, rumepOosa, ux
rpauku ¥ CBOWCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMU: CHMHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpupone, Iudpdys3us, ocMoc, TEIUIOOOMEH KHBBIX
OpraHu3MOB (BHJIBI TEIUIONIEPEAAYH, TEMJIOBOEC PABHOBECHE), DJICKTPUUCCKHUE SBJICHUS B )KUBOU MTPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIApHas
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, MKUJIKOCTEM M Ta30B, JJICKTPUYECKUE CBOWCTBA METAJUIOB,
3JIEKTPOJIUTHYECKAS JUCCOLHAIUS, TaIbBAHUKA.

l'eoepaghus: BNaXHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoecus: ipeoOpa3oBaHKUe ABMKEHUN C MCIOJb30BAaHUEM MEXAaHHM3MOB, YUET TPEHHsI B TEXHHUKE,
MOAIIUITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMIYJIbCa B TEXHUKE (pakeTa, BOJOMET U JApPYTHE),
JIBUTATEIh BHYTPEHHETO CTOpaHUs, mapoBasi TypOuHa, OBITOBOM XOJOIMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJYy4YCHUS] COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE HAHOMATEpPUAIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTaTHUECKAsl  3alllUTa, 3a3¢MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBI  MPUHTED,
ANEKTpOHArpeBaTelIbHbBIC IPUOOPHI, SIEKTPOOCBETUTEILHBIC TPHUOOPHI, TATbBAHHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossuHbie MarHuThl. B3auMoOAEHCTBUE TOCTOSAHHBIX MarHuTOB. MarnuTtHoe mone. Bekrop
MarHuTHOM HHAYKUMH. [IpuHOMN Cyneprno3uiMyu MarHUTHbIX MoJjed. JIMHMKM MarHuTHOM MHIYKLHH.
KapTtuna nuHuii MarHuTHOM MHAYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE MOJ€ NMPOBOJHMKA ¢ TOKOM. KapTWHa NWMHWNA WHIYKIIMA MArHUTHOTO TOJS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTyIIKH C TOKoM. OnwiT Dpcrena.
B3aumMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJlb M HAallpaBIICHUE.

Cuna Jlopenima, e€ monaynb W HampaBieHHe. J[BHKEHUE 3apsHKEHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cumsl JlopeHiia.

SIBneHue ANEeKTPOMAarHUTHON MHAYKIMHU. [[0TOK BEKTOpa MAarHUTHOM MHAYKIUU. DIEKTPOABUKYIIAS
cuiia MHAYKIHMH. 3aKOH 3JI€KTPOMarHuTHON MHAYKUIuu Dapanes.

BuxpeBoe anexTpudeckoe moje. DNEKTPOABIDKYIAS CUla WHAYKIIMH B MPOBOJHUKE, JBIKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHHMUeCcKue yCTPOICTBA U MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHbIE MAarHUTHI, 3JEKTPOMArHHTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEHU 3JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHON UHAYKITUH.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI MATHUTHOTO TTOTOKA.



SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

I/IsyquHe MArdHuTHOTI'O I10JIsA KaTYH_IKI/I C TOKOM.

UccnepoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue SBIEHUS AJIEKTPOMArHUTHON WHYKITHH.

Paznen 5. KoJsieOanusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUS

Konebarenbnast cucrema. CBoOoaHBIE MexaHMuYecKue Kojebanus. [apMoHudeckue KoseOaHUs.
Ilepuon, yvacrorta, amrmuutyna u ¢asza konebanuit. I[IpyXKMHHBIM MasTHUK. MaTeMaTHYeCKHA MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanuii. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbublii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYype. AHAJOTUs MEXAY MEXaHMYECKHMHU U 3JIEKTPOMArHUTHbIMU KojeOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroumx KojeOaHWSIX. BbIHyXIeHHbIE MeXxaHUYecKue Konebanus. Pe3oHaHc.
BriHyX/1€HHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii  Tok. CHHyCOMJANbHBIM NE€PEeMEHHBIM TOK. MOIIHOCTE MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada U MOTPEOICHHE FITEKTPUIECCKON SHEPTHH. JKOIOTUIECKHE
PUCKU IIPU MPOU3BOJCTBE 3JIEKTpodHEepruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCETHEBHOM
AKU3HHU.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE IPUMEHEHME: DJIIEKTPUUECKUI 3BOHOK, TIe€HepaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MasTHUK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Ha6mnronenue pesonanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPsDKEHUS OT BPEMEHH) A JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc mpu mocienoBaTENbHOM — COEIMHEHUM  PE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TUHUU 3IEKTpOIIepeaayn.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJBIX KOJEOAHUN Tpy3a HA HUTU OT JJUHBI HUTH U MAacChl
rpysa.

UccnegoBanue nepeMEeHHOr0 TOKA B LEMNHM W3 IOCIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMmpOMAZHUNHbLE 60IHbL

MexaHnnveckne BOJIHBI, yCIOBUs pacnpocTpaHeHus. [leproa. CKOpOCTh pacnpOCTpaHEHUs U JJIMHA
BoHEL. [lonepeunsie u mpoaonabpHbIe BOMHBL. MHTepdepentus u nudpakiius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JyYEHUs DJIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTarus
BektopoB E, B, V B »nexkrpoMarHuTHOM BosiHEe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
nperoMIIeHue, mosipu3anus, Tudpaxius, uarepdeperius. CKOpOCTh EKTPOMATrHUTHBIX BOJH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNnEe AMeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI parOCBA3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE  MHCTPYMEHTHI,
YIBTPAa3BYKOBass JUAarHOCTHKAa B TEXHUKE W MEIULUHE, pajap, pPajAvONpPUEMHUK, TEIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJH.

Koneobmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habnronenue oTpaxeHus U MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenne uaTepdepeHnnu U AuPpakind MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIIEHHME, NOJspU3aLus,
mudpakuus, tHTepEpeHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeliHOe pacipocTpaHEeHUE CBETa B OTHOPOAHOM cpene. JIyu cBera.
TodeuHbIil HCTOYHHUK CBETA.

OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxeHuil B IIOCKOM 3€pKale.

[Ipenomiienue cBera. 3aKOHBI MpeETOMIICHUS cBeTa. AOCOMIOTHBIN MOKazarenb npenomieHus. [lonHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxxHbli cocTaB Oenoro cera. L{ser.

Cobuparoiye U pacceuBarolive JMH3bl. ToHKas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHila
ToHKOM nuH3bI. [locTpoeHne m3o0paxeHuii B coOMparONIMX M paccerBaronuXx JuH3aX. Dopmyrna TOHKOM
JIMH3bL. Y BETMYEHHE, 1aBAEMOE JIUH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonroBas omnrtumka. WuTepdepenmus cera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOIIOACHHS
MakCUMyMOB M MHUHHUMYMOB B HHTEPQEPEHIIMOHHONW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. JudpakuuonHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB IIPH
NaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonapuzanus ceera.

TexHuueckue ycTpoiicTBa U MPAaKTUYECKOE NMPUMEHEHHE: OUKH, JIyna, (oToannapaT, NPOSKIIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIIMOHHAs perI€TKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsiMmosinHeitHOE pacnpocTpaHeHHe, OTPAKEHHUE U NpeoMiieHne cBeta. OnTudeckue npuoopsl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmonenue natepdepeHnn caera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue qucnepcuu cera.

[TonydeHune cekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

HabmtoneHue nonsipu3aiuy cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenue nokaszaresns IpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHUIA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBHOCTH



['panuubpl  NPUMEHUMOCTH  KJAacCHYeCKOM  MexaHwku. [locTynaTel  crnenuaibHOH — TEOpUHU
OTHOCHUTENIbHOCTHU: WHBAPHUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMme, MPHUHIMUI OTHOCUTEIBHOCTH
DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ BHCPFHGﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HYaCTHUIbI. 9HeprI/I${ IIOKOA.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®dotonbl. opmyna [Tnanka cBs3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJILC (POTOHA.

OtkpeiTe u uccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akonbl (oTtodddexra.
VYpaBuenue Diinmreiitna s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenne cBera. Onbwithl [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COTHEUHAS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactui. [lmanerapHass mozeinb
atoma. [loctynarel Bopa. M3nydenue u moriomeHnue (GpOTOHOB MpHU IMEPEXoAe aToMa C OJHOTO ypPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0poja.

Bonnossie cBoiictBa yactuil. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOIHOBOM Ayann3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIA aHalu3 (CHEKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHeRvaThIX CleKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HaGmronenue nuHeiyaToro criekTpa.

Tema 3. Amommnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOECHUS spa. OTKpbITHE paJuO0aKTUBHOCTU. ONBITHI
Pesepdopna nmo ompexneneHuio cocraBa paguoakTUBHOro u3inydeHus. CoiictBa anbda-, Oera-, ramma-
u3nydeHus. BnusiHue pairoakTHBHOCTH Ha )KMBbIE OPTaHU3MBI.

OTtkpeiTHEe MpoToHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsen6epra—lBanenko. 3apsin sijpa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnan. DNeKTpOHHBIH U TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydeHue. 3akoH
pPagMoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleieHUE U CUHTE3 SAEP.

Snepubiii peaktop. TepmosiaepHbiit cunHTe3. [IpoGiieMbl M TNEPCIEKTUBBI SIIEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCMEKThI SII€PHON SHEPTETHKH.

DOnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.



MeTo1p1 HaONIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyH1aMEeHTaJIbHBIE B3aMMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckue ycTpoucTBa M NPAKTUYECKOE NPUMEHEHME: NO3UMETp, KaMmepa BuibCcoHa, saepHbIN
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3znea 8. JiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Dtanbl pa3BUTHs acTpoHOMHH. [IpuKiIagHOe U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Conuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprur ConHua W 3BE3A. 3BE3IBI, MX OCHOBHBIE
XapakTepUCTUKU.  JluarpaMma  «CHEKTpalbHBIM  KJAcC  —  CBETHUMOCTBbY».  3BE3/bI  TJIAaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCJIEIOBATEIHLHOCTH.
Buytpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKIEHUU U 3Boiouuu CojiHLA U
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunslii [1yte — Hama ["anaktuka. [Tonoxxenne n neuxkenue Connua B ['anaktuke. TUIBI ralakTHK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa606ma. Pas6eranue ramaktuk. Teopust bosbiioro
B3pbIBa. PenmuKkTOBOE M3IIydeHuUe.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmronienuss HEBOOPY)KEHHBIM TJIa30M C HCHOJIb30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN Ui
OTIpe/ICTICHUS TIOJOXKEHHUSI HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3nus CeBepHOro
MOJTYIIApUsl U SIPKUE 3BE3IIBI.

HabGmronenus B reneckon Jlynsl, raner, Maeunoro Ilytu.

O0o0maromnee noBTOpeHUE

Ponb ¢pu3uku 1 acTpOHOMUHM B SKOHOMUYECKOM, TEXHOIOTUYECKON, COIIMATFHOM U 3THYECKO cepax
NESITETLHOCTH YE€JIOBEKa, POJIb U MECTO (PU3UKK U aCTPOHOMUM B COBPEMEHHON HAYYHOW KapTUHE MUPA,
posib (pusmyeckoi Teopun B (HOPMHUPOBAHMM TPEACTABICHUN O (U3HMYECKOW KapTHHE MHpaA, MECTO
¢bu3nueckoil KapTHHBI MUpa B OOIIEM psAIy COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX MPEACTABICHUI O
MIPUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenune xypca ¢pusznku 6a30Boro ypoBHs B 11 kitacce oCyIIECTBISIETCS ¢ YUYETOM COACPIKATEIbHBIX
MEXMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHUE,
HaydHbId (akT, ruUmoTe3a, (Quanueckas BENMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M UX IMPOEKIHMH Ha OCHU
KOOPJMHAT, CIIO)KEHHE BEKTOPOB, TMPOW3BOJIHBIC DIIEMEHTAPHBIX (YHKIUWA, TPU3HAKKA MMOJ00US
TPEYTrOJIbHUKOB, OTIPEIeTICHUE TUTOMIAAH TUIOCKUX (GUTyp U 00BEMA Te.

buonocus: snextTpuueckue SBIEHUS B )KUBOU MPUPOJIE, KoeOaTebHbIE IBIKEHUS B )KUBON TIPUPO/IE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PAIMALIUH HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIIEKTPAIbHBIN aHAIN3.



I'eoepaghus: MarHUTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, HOTOCHEMKA 3eMHOM TOBEPXHOCTH,
IIPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonocus: JMHUM DJIEKTPOIIEpEAad, TIEHEPATOp IEPEMEHHOIO TOKAa, AJIEKTPOJBUIaTElb,
MHAYKIIMOHHAs TIeYb, paaap, paAuoNpuéMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBY-neus, IpOEKIIMOHHBIN
anmnapar, BOJJOKOHHasl ONITHKA, COJIHEYHas OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeaMera «@Dusnkay Ha ypoBHE cpelHero obuiero oOpa3oBanusi (0a30BbId
YPOBEHB) JIOJDKHO OOECIIEUUTH JOCTIIKCHUE CICIYIOIIUX JIMYHOCTHBIX, METAPEAMETHBIX M MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro npeamera «du3nka» AOIKHBI OTPaXaTh FOTOBHOCTb U
CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH IO3WIMENH JMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMii, MO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUICKOro OOIIEeCTBA, paCIIUpEHUE JKU3HEHHOI'O OIbITa M ONbITa
JeSTeNbHOCTH B MPOLIECCe pealu3allid OCHOBHBIX HAlpaBIEHUI BOCIUTATEIbHON AEATENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAKAAHCKON MOZUIIUN 00yYArOIIErocsi Kak akTUBHOTO W OTBETCTBEHHOTO WIECHA
poccHiickoro o01ecTBa;

IPUHATUE TPATULIMOHHBIX O0IIEYEIOBEYECKUX I'YMAaHUCTUYECKUX U JEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpECaX IPaKAaHCKOTO OOIIECTBA, y4aCTBOBATh B
CaMOYIIpaBJICHHH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHUE B3aMMOJEHCTBOBATh C COLMAIbHBIMM HMHCTUTYTAMH B COOTBETCTBUH C MX (QYHKLUAMHU U
Ha3HA4YEHUEM;

TOTOBHOCTH K TYMaHHUTApHOH 1 BOJIOHTEPCKOM JIEATETHLHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHMSIM DPOCCUHMCKHUX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CUTYallMl0 M MPUHUMATh OCO3HAHHbBIE PELICHHs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JIESITEIHLHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOSHHIE YCTOWYMUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas O3CTETHKY HAy4YHOTO TBOpPYECTBA, IPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOr0 BOCIIMTAHUS:

UHTEpEC K Pa3IUYHBIM cdepam MpopecCHOHATBHON NEeATETbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mpodeccuu M peann30BbIBATH
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (DPU3UKHU HA MPOTSHKEHUN
BCeM KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



C(OPMHUPOBAHHOCTh SKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE ITIOOAIBHOIO XapaKTepa 3KOJOIMUYECKUX
npo0em;

IJIAHUPOBAHUE U OCYLICCTBICHUE [EHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUA Leled
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

pacIIpPEHHE OIbITA AEATEIbHOCTH SKOJOTMYECKON HAIpPaBICHHOCTH HA OCHOBE MMEIOLIMXCS 3HAHUU
1o GpuU3MKe;

7) HEeHHOCTH HAYYHOT0 TIO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢bu3nyeckoil Hayku;

OCO3HaHME LEHHOCTH HAy4YHOH JEeATEeIbHOCTH, TOTOBHOCTh B IpolLlecCe H3Y4eHUs (GU3UKU
OCYLIECTBJIATD IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIbHOCTD HHAUBUYaJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jlornueckue geicTBUs:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTH3UPOBATh IPOOJIEMY, pacCMAaTPUBAThL €€ BCECTOPOHHE;

ONPEIEATh UEIH AEATeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIAH PEIICHUS TPOOJIEMbI C YYETOM aHAIM3a HMMCIOIIMXCS MAaTEPHATBHBIX |
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHMBATh COOTBETCTBHE pE3YyJbTAaTOB LEJISAM, OLEHUBATH
PHUCKH MOCIEACTBUHN AESATENbHOCTH;

KOOPJIMHHUPOBAThH U BBHIMOIHITH PA0OTY B YCIIOBUSAX PEAIbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX TIPOOIIEeM.

Ba3oBble uccienoBarebCckue AeiCTBHA:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMHU U METOJIaMU (PU3UUECKON HAYKU;

BJIAJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATEIBCKOW M MPOEKTHOW JEATEIBbHOCTH B 00JacTH (PU3WKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOHCKY METOJIOB peIIeHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B [TO3HAHMS;

BIIQJIETh BUJAMU JEATEIBHOCTH TIO0 TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro HWHTEPHpETalNH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMUYHBIX YUYEOHBIX CHUTYAIUAX, B TOM YHUCIE MIPU CO3/IaHUU YUEOHBIX
MPOEKTOB B 00JacTH (HU3HKHU;

BBISIBJIATh NPUYUHHO-CIICJICTBEHHBIE CBSI3M M AKTyalM3UpPOBATH 3a/ady, BBIJBUraTh THIOTE3y €€
pelieHusi, HaXxOIuTh apryMEHTBhI JJIs JO0Ka3aTelbCTBAa CBOMX YTBEPXKICHUM, 3aJaBaTh MapaMmeTpbl M
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJIYYEHHBIE B XOJA€ PEUICHUs 3a/auyd Pe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a]]a4H B 00pa30BaTEIbHON JAEATEIHPHOCTH, B TOM YHUCJIE TTPU
U3Y4YEeHUU (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHHUS,;

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Padora ¢ unopmanmeii:



BJIaJICTh HABBIKAMHU TMOJy4eHUs HH(DOpMANUU (PU3MUIECKOTO COJCPIKAHHS W3 MCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATh TIOUCK, aHaIM3, CHCTEMATH3AIMI0 U MHTEPIPETAIMIO HHPOPMAIMN
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh UH(OPMAIIHH;

UCIIOJIb30BATh CPEACTBA HMHGPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTWH B pEIICHHH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 337a4 ¢ COOJIIOJICHHEM TPeOOBaHUN 3PrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHrs, IMpPaBOBBIX W JITHUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MMaCHOCTH;

CO371aBaTh TEKCThl (DM3MUYCCKOTO COACPKAHHUS B pas3aMyHbIX (opmarax ¢ y4éTOM Ha3HAYCHHS
UH(OPMAIIMU ¥ IEJICBO ayTUTOPUH, BBIOMPAst ONTHMAIbHYIO (OPMY MPECTABICHHS U BU3YyalH3allHu.

KoMMyHHUKaTHBHBbIE YHHBepcaJlbHble y4eOHbIe AeilicTBUA:

OCYILIECTBIATH OOIIEHNE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

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

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHUIYaIbHON pabOTHI;

BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX UHTEPECOB M BO3MOKHOCTEM
KaXKJI0T0 4JIeHa KOJIJICKTUBA;

MPUHUMATPH 1T COBMECTHOW JESTEIbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JCUCTBUS O €€
JOCTIDKEHHUIO: COCTABJIATh TUIAH JEHCTBUH, paclpenesaTh poju ¢ Y46TOM MHEHHH Y9aCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHON palbOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa W KaXKAOrO0 yYacTHHKAa KOMaHAbl B OOIIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJyIarath HOBBIE MPOEKTHI, OIICHUBATH UACH C IMO3UIIUH HOBU3HBI, OPUTHHAIIBHOCTH, PAKTUIECKOM
3HAYUMOCTH;

OCYILIECTBISITh TMO3UTUBHOE CTPATETHYECKOE IOBEICHHWE B Pa3UYHBIX CUTYALUAX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmusanmus:
CaMOCTOSITENILHO OCYIIECTBISATh MO3HABATENIbHYIO JAEATENBHOCTh B 00JIACTH (U3UKU U aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEUICHHs] PACUETHBIX M KaYECTBEHHBIX 3ajay, IJIaH BBIMOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CHUTYaIHUsM;
paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;
JieJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B 00JaCTH (U3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEBHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYalUsiIM, BHOCUTb KOPPEKTUBHI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
pE3YJIBTATOB LIEIAM;
BJIaJIETh HABbIKAMHU TIO3HABATENbHOM pedIeKCMH KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEeIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E Pe3yNbTaTOB AEATEIbHOCTH;
MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU M JIOCTOMHCTBA;



MPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporiecce AOCTHKEHHSI JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaMMBI 1O (DU3UKE IS YPOBHS
cpemHero ooOmero o0pazoBaHUs Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OSMOIMOHATIBHBIA HHTEIICKT,
MPE/IoIararIui copMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIFOYAIOIMIETO CHOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BUICTH
HaIpaBIICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH yBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIOINIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMAThL OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAThCSI K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBISTH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKJIIOYAIONICH CTPEMJICHHE K JOCTMOKCHHIO LIEIM W YCIEXY, ONTHMH3M,
MHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/ISI U3 CBOUX BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSIHHE JIPYTUX, YIUTHIBATH €TO
MIPU OCYIIECTBIICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEIKUBAHUIO;

COIIHAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C IPYTUMH JIHOIAbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiaTh KOHPIUKTHIL.

MHNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kjaacce nmpeaMeTHBIC pe3ysIbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y O0YHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpHUMEpax poyib U MecTo (pu3mku B (HOPMUPOBAHHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHA, B TPAKTHUECKOH NeATeIbHOCTH JIIOICH;

VYUTHIBATh TPAHUIBI TPHUMEHCHUS W3yYEHHBIX (PHU3UYECKUX MOJCNICH: MarephalibHas TO4YKa,
MHepIUalbHas CUCTeMa OTCYETa, a0CONIOTHO TBEPIOE TENO, WACATBbHBIN ra3, MOJEIH CTPOCHHUS Ta3O0B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN JIEKTPUUECKUI 3apsi/i IpU pelieHud GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (hU3HUECKUEe SBICHUS (TMPOIECCh) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KUHETUYECKOW TEOpPHH CTPOCHHUS BEIIECTBA W JJICKTPOJMHAMHKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEWHOE IBWKEHHUE, CBOOOJHOE TMaJCHHE TEJ, NBIXKCHHE IO OKPYXKHOCTH,
WHepIHUs, B3auMoiericTBre Tei, 1uddy3us, OpOyHOBCKOE JABMKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX TE,
HM3MEHeHHe 00bhEMa TeN MPH HarpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE paBHOBECHE, UCTIapEeHUe, KOHCHC CAIIHs,
MJIaBJICHUE, KPUCTAUIM3allusl, KWUIICHHE, BIAXXHOCTh BO3/yXa, TMOBBIINICHWE MAaBIEHUS Ta3a MpPU €ro
HarpeBaHUM B 3aKPHITOM COCYAE, CBS3b MEXKIY TMapaMeTpaMHu COCTOSIHUS Ta3a B M30MpoIeccax,
AIEKTPU3ALINS TeJl, B3aUMOJICHCTBHE 3apsi/IOB;

OMKCHIBATH MEXAHMYECKOE JMABI)KCHHE, HCIONb3ys (HU3MYecKre BEIMYMHBI: KOOpAWHATA, MYTh,
IepeMelIeHe, CKOpOCTh, YCKOpEHHE, Macca Tejla, CHJla, HUMIYJIbC Tejla, KUHETHYecKas JHeprus,
MOTEHIMATIbHAS DHEPTUsl, MEXaHW4YecKas padoTa, MEXaHWYECKash MOIIHOCTh; MPHU OMHCAHUHU TPABHIHHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIUYUH, MX OOO3HAYEHHUS M EIUHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETMUUHY C JPYTUMH BETHUYNHAMM;

OTHCHIBAaTh HM3YYCHHBIC TEIJIOBBIE CBOWMCTBA TEM M TEIUIOBHIE SBJICHUSA, HWCIOJB3Ys (PU3HUECKUE
BEJIMYMHBI: JIaBICHUE Ta3a, TeMIeparypa, CpeaHss KHHETHYECKas JHEPrus XaOoTHUUECKOTO JBUIKEHUS
MOJIEKYJ, CPEAHEKBAAPATUYHASI CKOPOCTh MOJEKYJ, KOJIHUYECTBO TEIUIOTHI, BHYTPEHHSST dHEpPrus, pabora
raza, Ko3QQUIUEHT TOJE3HOTO ICHCTBHS TEIJIOBOTO JBHUTATENs; NMPU OMUCAHUM MPABHIBHO TPAKTOBATH
(UBUYECKUN CMBICIT HUCIOJIB3YEMBIX BEIMYHH, WX OO0O3HAYEHUS MW €IUHHIIBI, HaXOJIUTh (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BETUINHAM;

OMUCHIBaTh M3YUYEHHBIE AIEKTPUUYECKUE CBOWMCTBA BELIECTBA M AJNEKTPUUYECKUE SIBICHUS (IIPOLIECCHI),
UCTIONB3YSl (pU3MYECKUe BEIMUYMHBI: AJIEKTPUUYECKUI 3apsi, AJIEKTPUYECKOe IMOoJie, HAMPSKEHHOCTh MO,
MOTEHIIMAT, PA3HOCTh TMOTEHIIMAJIOB;, TPHW OINHUCAHWHM TPABWIBHO TPAKTOBaTh (U3UUECKUNA CMBICI



UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO
(bu3NYECKyIO BEIMYUHY C APYTUMU BEIUYUHAMUY;

aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, UCIONb3YS (U3NUECKHE 3aKOHBI U MPUHIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HploToHa, 3aKOH COXpaHEHUsS MEXaHWYECKOM SHEpruwy,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIIUI CYNEPIO3ULIMK CHJI, IPUHIUIT PAaBHOIPABUS HHEPLUHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BEUIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CpEIHEU
KHHETUYECKOW JHEPTMH TEIJIOBOTO JIBIDKEHUS MOJICKYJ C aOCONIOTHOW TeMIIepaTypoi, NMEpBBIA 3aKOH
TEPMOJMHAMMKHU, 3aKOH COXpPAHEHMs DJJIEKTPUUYECKOro 3apsana, 3akoH KysoHa, mpu 3ToM pasnuyarb
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHa, €r0 MaTeMaTU4YeCKOE BbIpaKEHHE M YCJIOBUS (TpaHHULBI, O0JIACTH)
MIPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIHUIIBI ACHCTBHUS MAIIUH, TPHOOPOB M TEXHHUYECKUX YCTPONCTB; Pa3IU4aTh
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0BAaHUIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCMOIb30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUMU, MPH 3TOM (QOpMYyIUpOBaTh Mnpoliemy/3afady U TUIOTE3y y4eOHOro
OKCHEPUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOTO O0OpYAOBaHHS, NPOBOJUTH OIBIT H
(hOopMyIIMPOBATH BEIBOJIBI;

OCYILIECTBISITh TMPSIMbIE U KOCBEHHBIE H3MepeHUs (U3NYECKUX BEIMYWH, MPH STOM BHIOUPATH
ONTHUMAJIBHBIA CIOCOO M3MEPEHUS U UCII0JIb30BATh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUII;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKMMU BEJIMYMHAMU C HCIOJB30BAaHUEM HPSIMbIX
M3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YNIbTAThl MOJYYCHHON 3aBHCUMOCTH
(bu3MUeCKUX BEIWYMH B BHJIe TaOIUI] U rpaHKOB, IeIaTh BHIBOJIBI 110 pe3yIbTaTaM MUCCIIEIOBAHMS;

coOmrofath mpaBuia 0Oe30MacHOro Tpyda HpU MPOBEACHUU HCCIENOBaHMI B paMKax ydeOHOTro
OKCIEPUMEHTa,  Y4eOHO-HCCIEIOBATENBCKOH M TPOEKTHOH  JESATEIBHOCTH C  HCIHOJIB30BAHHUEM
M3MEPUTENBHBIX YCTPOMCTB U JTAOOPaTOPHOTO 00OPYAOBaHUS;

pemars pacy€THBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, UCIIONB3YS (PU3NUYECKHE 3aKOHBI
U TPUHIUIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4il BHIOMPATh (U3NYECKYIO0 MOJIENb, BBIICIATH (PU3NUecKue
BEJIMYMHBI U (OPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHUs, MPOBOJUTh PACUETHl U OLICHUBATh PEaIbHOCTH
MOJIYYEHHOT'0 3HAaUeHUS (PU3HUECKON BEIUYUHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTHYECKH HENIPOTUBOPEUUBYIO LIETIOUKY PACCyKICHUI
C OIOPOH Ha N3yYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHMUS;

WCIIOJIb30BaTh TPHU pEHIEeHWH Y4YEeOHBIX 3a7a4 COBPEMEHHbIE HMH(OPMALMOHHBIE TEXHOJOTUU IS
MOMCKA, CTPYKTYpPUPOBAaHMS, HWHTEpPIpPETAUd M MPEACTaBICHHUs Yy4eOHOW U HAay4YHO-TOMYJISPHOU
uHpOpMallUY, TOJXYYEHHOW U3 pa3lMYHbIX MCTOYHHMKOB, KPUTHYECKH AaHAIM3MPOBATH MOJIY4aeMYIO
nH(pOpMaINIo;

MPUBOJUTH TPUMEPHI BKJIAJa POCCUHMCKHX M 3apyO€XHBIX YUEHBIX-(DU3MKOB B PAa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIL;

UCMOJIb30BAaTh TEOPETHUUECKUE 3HaHMA MO (U3MKE B TIOBCEAHEBHOM XKHU3HM [UId oOOecreueHHs
0€30MacHOCTH MpH 0OpallieH!H ¢ TPUOOpaMM U TEXHUYECKUMH YCTPOMCTBaMU, JUIsl COXPaHEHUs 3/I0POBbs U
COOJIIOICHHSI HOPM SKOJIOTMYECKOTO TMOBEJCHHUS B OKPY’KaloIlEeH Cpejie;

paboTaTh B IpyMIe C BBHIMOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIaHUPOBaTh PabOTy IPYIIIBL,
palMoHANBHO pacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PAacCMaTpUBaeMOil IPOOIIEMBI.

K koniy o6yuenus B 11 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPa’KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

JI€MOHCTPHPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKH B (POPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHMKH M TEXHOJIOTMH, B MPAKTUUYECKOMN NEATEIBHOCTH JIOAEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;



YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJIEJIei: TOYEHHBIN AJIEKTPUUYECKUIl
3apsij, Jy4 CBeTa, TOYEUHbII UCTOUYHUK CBETA, S/IEpHAsi MOJEIb aToMa, HYKJIOHHAs MOJI€Jb aTOMHOIO spa
IpU peuIeHnr GU3NIECKUX 3a/]1a4;

pacno3HaBaTh (hu3WUECKHE SBICHHS (TMPOIECCH]) W OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (DM3UKH: dJIEKTPUUYECKasi TPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMUTHOE JEWCTBHUS TOKAa, B3aWMOJCWCTBUE MArHUTOB, OJJIGKTPOMATrHUTHAs MHAYKIUSA, JAeWCTBUE
MarHUTHOTO T0JISI HAa MPOBOJAHUK C TOKOM M JIBHXKYIIMKCS 3apsij, 3JEKTPOMAarHUTHBIE KOJeOaHUs U BOJHBI,
NPSMOJIMHEHHOE PAaCHpPOCTPAaHEHUE CBETa, OTPAKEHHUE, MpeloMIIeHHE, WHTephepeHius, Audpakuus u
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodnekrpuueckuii d3hdext (dhotoaddekr), cBeToBOE TaBICHUE,
BO3HUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M MCKYCCTBEHHAs paJHOAKTUBHOCTb;

ONMCHIBATh HM3y4YCHHBIC CBOMCTBAa BeIIECTBA  (DJIIEKTPHUUECKHE, MAarHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEA) U 3JICKTPOMArHUTHBIC SBIECHUS (TPOLIECCHI), HCIIONB3YS
¢bu3nuecKkrue BEIMYMHBIL: 3JIEKTPUUYECKHUM 3apsis, CHJIa TOKA, DJIEKTPUUYECKOE HANpPsDKEHUE, 3JIEKTPUUECKOoe
COIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJisi, cuina Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTHs JIEKTPHUYECKOT0 U MarHUTHOTO
MoJIeH, MepuoJx M YacToTa KojeOaHWid B KoiebdaTelbHOM KOHTYype, 3apsiji W CHJa TOKa B TIpoIecce
TFapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (POKYCHOE PAacCTOSHHE W ONTHUYECKas CHJIa JIMH3BI, TPU
OMKCAaHUU TMPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI HCIOJIB3YyEeMbIX BEJIWYUH, UX OO0O3HAuEHUs U
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUMHY C IPYTUMHU BETMYMHAMM;

OINMCBHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HCIONB3YS (PU3MUECKUE BETMYUHBL:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M YaCTOTa CBETA, DHEPIHsl M UMIYJIbC (POTOHA, MEPUOJT
MOJIypacnaja, dHeprusi CBA3M aTOMHBIX SJiep, MPU OMUCAHUM MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJB3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JTaHHYIO
(U3NIECKYIO BEIMYUHY C APYTHMH BEIMYHMHAMU, BBIYUCIISITH 3HAYCHNE (PU3NUECKON BETMYMHBI;

aHAJIM3UPOBATh (DU3UUYECKUE MPOLECCHl U SIBICHHUSA, UCIONB3YS (DU3MYECKHe 3aKOHBI M MPUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJEI0BATEIbHOTO U MapaJUIENbHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH J[>KOyms—
Jlenna, 3aKOH AJIEKTPOMAarHUTHON WHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAaHEHHs CBETa, 3aKOHBI
OTpaXEHHs CBETa, 3aKOHbl TMPEJIOMJICHHsS CBETa, ypaBHEHHE OWHIITeHHa 11 ¢GoTodpdekTa, 3aKOH
COXPAHEHMs SHEPrHM, 3aKOH COXPAHEHHUsS MMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHMs. MaccoBOr0 4Hcla, MocTynaaTsl bopa, 3aKOH paJMOaKTUBHOIO pacmaja, MpU 3TOM pas3inyarb
CJIOBECHYIO (OPMYJTUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE M YCIOBUSA (TpaHUIlbI, O0JIaCTH)
MIPUMEHUMOCTH;

OIIpeJIeNIATh HAlpaBJIeHNUEe BEKTOpa MHAYKIIMM MarHUTHOTO I0JIsl TPOBOJAHUKA C TOKOM, CHIIBI AMIiepa
u cuisl JlopeHiia;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITTOJIHATE SKCTIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBICHUN U MPOIIECCOB C MCIOIB30BAaHUEM
OpSMBIX U KOCBEHHBIX M3MEpPEHMii: NMpH 3TOM (OpMYIHpOBaTh MpobiieMy/3aauy M THIOTE3y y4eOHOro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO 000pYHOBaHMs, MPOBOJUTH OIBIT H
(hopmMyTupOBaTh BHIBOJIBL;

OCYIIECTBIISITh TpPSMbIE M KOCBEHHBIE H3MepeHHs (U3NYECKHX BEIHYHH, NPH ITOM BEIOMpPATH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUs M MCII0JIb30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHMIA;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCMOJIb30BAHUEM MPSIMBIX U3MEPEHHIA: TIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTATHI MOTYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEITUYMH B
BUJIe TaOJHII U TPAQHKOB, A€TIaTh BEIBOIBI 10 pe3yJIbTaTaM HUCCIIETOBAHMS,

cobmoaTh mnpaBuia O€30MacHOr0 TpyAa MpHU IMPOBEACHWU HCCIENOBaHMA B paMKax y4eOHOro
HKCHEPUMEHTa,  Y4eOHO-MCCIEOBATENbCKOM M NPOEKTHOM  JESITEeNbHOCTHM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 33aHHOW (H3UYECKON MOJEIBIO, HCIOIB3YsS (PU3NIECKHE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHaJM3a YCIOBHS 33Ja4d BBEIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATH (pU3muecKue



BEJINYMHBI U (OPMYJIBI, HEOOXOAUMBIE I €€ peIIeHHs, TPOBOIUTH PacuéThl W OLIEHHBATH PEATLHOCTD
MOJTYYEHHOTO 3HAYeHHsI (PU3NUECKON BEITMYHMHEI,

pelniaTb Ka4eCTBEHHBIC 3a/1a4d: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO LIEIIOYKY PACCYKICHUN
C OIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,

UCTIONIB30BAaTh NPU PELICHHH YYeOHBIX 3a7ad COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJOTUH IS
MIOUCKA, CTPYKTYPUPOBAaHUS, HMHTEPIPETAlMM W TPEJCTABICHHS Y4YeOHOM M HayYHO-TIOMYJISPHON
uHpOpMAlUY, TOJXYYEHHOW U3 pPAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH aAHAIM3HUPOBATH IOIy4aeMYIO
nH(pOpMAIIHIO;

OOBSCHITH NPUHIMIBI ACHCTBUS MAIINH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS
uX 0€30I1acHOT0 UCIOIb30BaHUS B TOBCEAHEBHOMN KU3HH;

NPUBOANUTH MPHUMEPHI BKJIA/Ja POCCHUICKHX U 3apyOCKHBIX yUYEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHMSA 1O (U3MKE B MOBCEIHEBHOM JKM3HM Ui OOECHeYeHHs
0€301acHOCTH NpU OOpAIICHUHU C TPUOOPaMHU M TEXHHYECKHMHU YCTPOHCTBAMHU, JUISl COXPAHEHHS 3I0POBbS U
COOJIIOIEHHSI HOPM IKOJIOTUYECKOT0 TIOBEICHUS B OKPYKaloIlel cpese;

paboTaTh B TpyIIie ¢ BHITOJHEHHEM PA3JIMYHBIX COLMUAIBHBIX POJICH, MJIAaHUPOBATh Pa0OTy TPYIIIEI,
palMOHAIBHO pacIpeaessaTh OOS3aHHOCTH W IUIAHHPOBATh JAEATEILHOCTh B HECTAaHIAPTHBIX CUTYalHsX,
aJICKBaTHO OLIEHMBATH BKJIAJ KaXKIOT0 M3 YYACTHUKOB IPYIIIBI B PEHICHHE PACCMAaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosnuyectBo 1yacos JlonotHUTEIbHASI
Tema ypoka
n/n Bcero  K/p II/p  undopmanus

1 ®usnka — Hayka o npupoje. Hayunsie MeToap! NO3HaHKS OKPYKAIOIIETO MUPA 1

9 Ponb u mecto (1)1/131/11(31 B ()OPMHPOBAHUYU COBPEMEHHON HAYYHOW KaPTUHBI MUPA, B IPAKTHUECKON 1
JIeATEIbHOCTH JIFOACH

3 Mexannueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXAaHUUYECKOT0 IBMKeHus. [lepemenienue, 1
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1

5 PaBHOYyCKOpEHHOE NIPSIMOJIMHENHOE IBUKEHUE 1

6 CBoOoHOE majieHune. Y CKOpeHne CBOOOHOTO TIaICHUS 1

7 KpusosnHeliHOe nBrkeHue. J[BHKEeHUE MAaTEPUAIBHON TOYKH 110 OKPYKHOCTH 1

8 KontponbHas padora no teme "Knunemaruka" 1 1

9 [IpuHnun otHOCcUTeNnbHOCTH ['anmunes. aepuuanbablie cucteMsl orcyeTa. [lepBbiii 3aKk0H 1
Herorona

10 Macca tena. Cuia. [IpuHnun cynepnosunmu cui. Bropoi 3akon HeroToHa U1 MaTepuanbHOU 1
TOYKH

11 Tpernii 3akoH HpIOTOHA 1151 MaTEpHAIIBHBIX TOYEK

12 3aKkoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOPOCTh 1

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

14 Cuina tpenus. Koaddunment tpenns. Cuiia CONpOTUBIICHUS TIPU JBUKEHUU TeJa B )KUJIKOCTH 1
WJIH Ta3e

15 [ToctynarensHoe U BpaliaTenbHOe JBHKEHUE a0COMIOTHO TBEPAOTO Tena. MomeHT cuibl. [Tnedo 1
CHJIBL. Y CIIOBHSI paBHOBECHS TBEPJOTO TENa

16 KonTponbHas pabora no teme "Iunamuxa" 1 1

17 NMnynbc MaTepraabHOU TOUKH, CUCTEMBI MaTEpUANIbHBIX TOUEK. VIMITyNIbC CHItbl. 3aKOH




COXpPAaHCHUSA UMITYJIbCA. PeaktuBHOEC JABHXKXCHHUEC

PaGora u momrHOCTE critbl. KuneTnueckas sHeprust MaTepuanbHoi Touku. Teopema 06

18 U3MEHEHUU KHHETUYECKOW SHEPTUH

19 [orennmaneHas sueprus. [loreHManbpHas SHEPTUs ypyro AeOpMUPOBAHHOMN MPYKHHBI.
[TorennmaneHast SHEPTHs Tesia BOJU3U MOBEPXHOCTH 3eMIIH

20 [ToreHuuanbHbIC U HETIOTEHIHATBHBIE CUJIbl. CBSI3b PAa0OTHI HEMOTEHIIMATBLHBIX CHII C
U3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTrun

21 JlaboparopHas pabota «/3ydeHue ABUKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.»

22 KonTponbnas pabota no teme «3aKOHbI COXpAaHEHHS] B MEXAHUKE»

93 OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHUE.
Huddyszus

24 Xapakrep ABUKECHUS U B3aUMOJICHCTBHS YacTHUL BellecTBa. MoAenu CTpOeHUs ra3oB, KUIKOCTEH
U TBEPIBIX TEI

25 Macca monekyn. Konnuecto BemectBa. [loctosinnas ABoragpo

26 TermoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana remneparyp Llenbcus

27 Wneanbheiii raz B MKT. OcHoBHOe ypaBHeHue MKT

28 AOcouroTHas TeMIiepaTypa Kak Mepa cpeHel KHHETHUYEeCKOM YHEPTUH JIBHKCHUS MOJICKYJI.
VpaBuenne MenneneeBa-Kianelipona

29 3akoH JlanmbToHa. I"'a30BbIe 3aKOHBI

30 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MEKIy TapaMeTpaMH COCTOSTHUS
pa3pexKEHHOTO Ta3a»

31 M3omporiecchl B uaeaqbHOM Ta3e U UX rpaduueckoe mpeaCcTaBIeHUe

39 BuyTpeHHss SHEprus TEpPMOAMHAMUYECKON CUCTEMBI U ClIOcOObI e€ n3menenus. Komnaecto
TEIUTOTHI U paboTa. BHyTpeHHsIs1 YHEPTUsl OJHOATOMHOTO UACaTBLHOTO ra3a

33 Bune! Termonepenaun

34 Y aenbHas TEIUIOEMKOCTH BellecTBa. KomndyecTBO TEmIOTH pU Teruionepenade. AanadaTHbIN
porecc

35 [IepBblii 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K U30IpoLieccaM




36 HeobpartumocTs miporieccoB B mpupojae. BTopoii 3akoH TepMOIMHAMHUKA 1
37 [Tpunnun nericrBus u KII1/I TerumoBoi MammHbl 1
38 [uxn Kapro u ero KI1JI 1
39 DKOJOTUYECKHE MPOOIEMBI TETIOIHEPT e TUKH 1
40 Ob6o6maromuii ypok «MomnekyinsipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1
41 KoHntpoinbHas pabota mo teme «MosekymsipHas ¢puszuka. OCHOBBI TEPMOIUHAMUKH 1
42 [TapooGpazoBanue u KoHaeHCcaus. Vicnapenue u KuneHue 1
43 AOcCoIOTHAs 1 OTHOCUTEIbHAS BJIAXXHOCTh BO3yXxa. HackImeHHbIN ap 1
44 Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB. 1
Kunkue kpucramipl. CoBpeMEHHBIC MaTEPHAIIBI
45 [TnaBnenue u KpucTayUIM3anus. Y IeNbHas TeruioTa riasieHus. Cyomumanus 1
46 YpaBHEHHE TEIJIOBOTO OaaHca 1
47 DJekTpu3anys Tein. JJICKTPUUCCKUH 3aps. [IBa BUaa JIEKTPUUCCKUX 3apsI0B 1
48 [TpoBOIHUKY, TUAICKTPUKH U TIOTYIIPOBOTHUKH. 3aKOH COXPAHCHHSI SJICKTPHUUECKOTO 3apsiia 1
49 B3anmopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 35eKTpuyecKuii 3apsiz 1
50 Hampsok€HHOCTH 2neKkTpuyecKoro nojs. [IpuHIun cynepno3uiny 3MeKTpUIecKux nomuei. Jlnnuu 1
HANPSHKEHHOCTU
51 Pa6ota cun snextpoctarudeckoro nosi. [loteniman. Pa3nocTs noTeHImanon 1
52 [IpoBOAHMKY U TUANEKTPUKH B SJIEKTPOCTATUUECKOM Mose. [JudnekTpudeckast MpOHUIIAEMOCTh 1
53 OnexrpoéMkocTth. Konmencatop 1
54 DNEeKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apsKeHHOT0 KOHIEHCATopa 1
55 [TpuHIWT I1EeHCTBUS ¥ MPUMEHEHHE KOHICHCATOPOB, KOMMMPOBAIBHOTO armapaTa, CTpyHHOTo 1
MpHHTEpa. DIIEKTPOCTATHIECKAs 3alUTa. 3a3eMIICHUE SJICKTPOITPHOOPOB
56 DNEKTPUUECKU TOK, YCIOBUS ero cyiiectBoBanus. [loctosuubiii Tok. Cuia Toka. Hanpsixenue. 1
Conportusnenue. 3akoH Oma JJ1s ydacTKa Henu
57 [TocnenoBarensHOE, TapaUIETLHOE, CMEIIAHHOE COSAMHEHHUE TPOBOIHUKOB.
58 PaboTa 1 MOIIHOCTE AEKTpUYECcKOro Toka. 3akoH [[xoymnsa-JIenma 1




59

3akon OMa a1 MOJTHOM (3aMKHYTOM) dJIeKTprudecKoi 1enu. KopoTkoe 3aMbIkaHue.

60 JlaboparopHas pabota «3meperne D/]C ucTouHMKA TOKA ¥ €T0 BHYTPEHHETO COMPOTUBIICHUS 1

61 DNEeKTPOHHAs TPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIICHUS METAJLJIOB OT 1
Temneparypbl. CBEpXIIPOBOAUMOCTh

62 DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB 1

63 [MomynpoBoHUKH, UX COOCTBEHHAS U IPUMECHAsI IPOBOAUMOCTH. CBOMCTBa p—N-Tiepexoa. 1
[TonynpoBoHKUKOBBIE TPUOOPHI

64 DNEKTPUUECKU TOK B paCTBOPAX M pacIuiaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHUECKAS 1
JUCCOLMAIs. DIEKTPOIIN3

65 OnexTpuueckuil TOK B razax. CaMoCTOSATENbHbBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus. 1
[Lnazma

66 DnexTpuueckue NpruOopbl U yCTPOMCTBA U UX MpaKTUUYecKoe NpuMeHeHue. [lpaBuna TexHuku 1
0€30MacHOCTH

67 O06006mamui ypok «IeKTPoInHAMUKA»

68 KonTposabHas pabora no teme «nekTpocTaThka. I1ocTOsTHHBIN JIEeKTPUUYECKHI TOK.»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

No Kosnn4yectBo yacos JlonoJIHUTEJILHAA
n/n Tema ypoka Bcero | K/p I/p uHopmanus
1 [TocTOstHHBIE MATHUTHI U UX B3auMoeiicTBUE. MarHuTHOE nosie. BeKTop MarHuTHON MHAYKIIMH. 1
JIvHUM MarHUTHOW UHAYKIUU
2 MaruutHoe noJie MpoBOJHKKA ¢ TOKOM. OnbIT DpcTeaa. BzauMoaelicTBue npoBOJJHUKOB C TOKOM
JlaboparopHast paboTa «/3ydeHrne MarHuTHOTO TOJISI KATYIIKU C TOKOM 1 1
4 JleficTBe MarHUTHOTO TIOJISI Ha MPOBOJAHMK ¢ TokoM. Cuita Ammepa. JlabopaTopHas pabora 1 1
«HccnenoBanue AeiicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM
5 JleiicTBrEe MarHUTHOIO NOJISL HAa IBUKYILYIOCS 3apsbKeHHYo yactuly. Cuna Jlopenna. Pabora 1
cuibl JIopeHna
6 OnekTpoMarHuTHas UHAYKIUs. [loTok Bekropa MmaruuTHOM HHAYKUMU. D/]C nnaykuuu. 3akoH 1
AJIEKTPOMATrHUTHOM MHAYKImU Papanes
7 JlaboparopHas pabota «lccrnenoBanue sBIE€HUS JIEKTPOMATHUTHONW UHAYKIIUK 1 1
8 NunyktuBHOCTh. SBeHue camonnaykuuu. I1C caMOMHIyKIIMK. DHEPTUsi MArHUTHOTO TOJIS 1
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe
9 TexHn4eckue ycTpoicTBa U UX MPUMEHEHHE: IOCTOSHHBIE MAarHUTHI, 3JIEKTPOMATHUTHI, 1
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, HHAYKIIMOHHAS TI€Yb
10 O606maromuii ypok «MarautHoe nose. DJIeKTpOMarHUTHAsE UHIYKIIHS
11 KonTtponbHas padora no Teme «MariuTHoe nose. JJ1eKTPOMarHUTHAsT MHYKLUS» 1 1
12 CBo0Oo1HBIE MexaHHuecKue KoneOanus. 'apMoHndeckue kojaedanus. Y paBHEHHE TapMOHUUECKUX 1
kosiebanuil. [IpeBparienue sHepruu
13 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH IEpHO/ia MaJIbIX KoJeOaHuM Tpy3a Ha HUTH 1 1
OT JIJTUHBI HUTH B MacChl TPy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUs B UCATEHOM
14 KOJIe0aTEIbHOM KOHTYpE. AHATOTHS MKy MEXaHMUECKUMHU U DJIEKTPOMAarHUTHBIMU 1
KoJIe0aHUSIMU
15 ®opmyna Tomcona. 3aKOH COXpaHEHHsI SHEPTUU B HI€aIbHOM KoJIeOaTeTbHOM KOHTYpE 1



[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeIHY X 1eHHbIE MEXaHUUECKUE KOJIeOaHMs.

16 Pe3onanc. BeiHyXI€HHBIE AJIEKTPOMarHUTHBIE KOJIEOaHHS 1

17 [TepemennsbIit Tok. CuHYCOMAATBHBINA IEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO TOKA. 1
AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HaPSYKEHUS

18 Tpancdopmarop. [IponsBoicTBO, epenaya U NOTPEOICHHE IIEKTPUUECKON dIHEPTUN 1

19 VY CTpORCTBO U MPAKTUUECKOE IPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA, TeHEepaTopa NepeEMEHHOI0 1
TOKa, JINHUH 3JEKTpoIepesay

20 DKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJICTBE AJIEKTpodHepruu. KynpTypa ucnoiab3oBaHus 1
JJIEKTPO’HEPIUH B IIOBCEAHEBHON KU3HU

21 MexaHuueckre BOJIHBI, yclIoBuUs pacnipoctpanenusd. [lepuoa. CkopocTs pacnpocTpaHEHHS U 1
JUIMHA BOJIHBL. [lonepeunsle U NpOI0JIbHbBIE BOJIHBI

22 3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka 1

23 ONEKTPOMAarHuTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTS. [1Ikana 31eKTpOMarHUTHBIX BOJIH 1

24 [Tpunumel paagnocBa3u U TeneBuaeHus. Pazsutue cpeacTs cBsa3u. Pagnonokamms 1

25 KontponbHas padota «KosebaHus 1 BOJTHBI» 1

26 [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA B OJHOPOAHOM cpene. Toueunslii HCTOYHMK cBeTa. JIyd 1
cBeTa

27 OTtpaxxeHue cBera. 3aKOHbI OTpakeHus ceta. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKaie 1

28 [Ipenominenue ceera. [lonHoe BHyTpeHHEee oTpakeHue. [IpenenbHblil yroil MoIHOro BHYTPEHHETO 1
OTpakKEHHUs

29 JlaboparopHas padota «/3MepeHue mokazaress MpeIoMICHHS CTEKIIa

30 JIunssl. [TocTpoenue n3odpakenuit B auH3e. @opMysia TOHKOH JTUH3bBI. Y BEIUYEHUE JINH3BI 1

31 JlabGopaTtopHast pabota «/cciaenoBaHue CBOMCTB U300pKEHHM B JIMH3aX)

39 Hucnepcus ceera. CnoxxHbIi coctaB 6enoro cera. Ler. JlJabopatopnas padora «Habmonenue 1
JUCIIEPCUU CBETA»

33 WuTepdepenmus ceera. Audpaknus ceera. Judppakunonnas pemérka

34 [Tonepeunocts cBeToBBIX BOJH. [lonsgpusanus ceera 1

35 OnTuueckue npudOpsI U yCTPOICTBA U YCIIOBUS MX 0€30MacHOr0 NPUMEHEHUs




I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKHU. I1ocTynaTel crienualbHOU TEOPUU

3 OTHOCHUTEJIEHOCTH

37 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKPAILIEHUE UTUHBI

38 DHeprusi U UMITYIIbC PEISTUBUCTCKON YacTUIIBI. CBS3b MAcChl C SHEPTUEH U UMITYIIbCOM.
DHeprus moKost

39 KonTponpHas padora «Ontruka. OCHOBBI CHIEIHATLHON TEOPUN OTHOCUTEILHOCTH)

40 ®otonsl. Dopmyna [Tnanka. DHEprus U UMITYJIbC POTOHA

41 OtkpeiTre U uccnenosanue Gorordpdexra. Onpitel A. I'. CroneroBa

4 3akonsl pororddexra. YpaBHeHue DiiHmTeriHa ;i Gpororddexra. «KpacHas rpanuiay
dboTtorpdexra

43 Hasnenue ceera. Onbitel I1. H. JIeOeneBa. Xumudeckoe JeicTBHE CBETa

44 TexHuueckue ycTpolcTBa U MIPAKTUYECKOE MPUMEHEHUE: (POToIeMeHT, (OTOIaTUHK, COTHEYHAS
OaTapes, CBeTOIUO]T

45 Pemtenue 3a1a4 o reme «1eMEHTbl KBAaHTOBOM OMTUKM»

46 Mogens aroma Tomcona. OnbiTel Pezepdopna o paccesuuto o-yactuil. [InanerapHas moaesns
aToma

47 IToctynarsr bopa

48 Wzny4yenne u noriomieHne GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO YPOBHS SHEPTHH Ha JIPYTOM.
Buns! criektpos

49 BonnoBsble cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaan3M.
CrioHTaHHOE ¥ BBIHY)KJICHHOE H3JIyueHHE

50 OTkpbITHE pagroakTUBHOCTH. OnbITh Pezepdopa no onpeaeneHuo coctaBa paauoakTHBHOTO
U3Iy4eHus

o1 CsaoiicTBa anb(da-, 6era-, raMma-u3IydeHus. BausHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI

59 OTkpbITHE IPOTOHA U HeWTpoHa. M3oTombl. Anbga-pacnaj. DIeKTpOHHbBIN U TO3UTPOHHBIN OeTa-
pacniaa. ['aMmma-usnyuenue

53 DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble peakuuu. Snepublil peakrop. [Ipobiemsi,
NEePCHEKTUBBI, SKOJIOTUYECKHUE aCTIEKThI IIePHOM SIHEPreTUKU

54 OnemeHTapHbIe YacTUllbl. OTKpPBITHE MO3UTPOHA. MeTo1bl HAOMIOACHHS U PETUCTPALIUN




ayieMeHTapHbIX yacTull. Kpyrislil cTon «@yHaaMeHTalIbHbIE B3aUMOIEHCTBUSA. EMUHCTBO
($u3nUeCcKOil KApTHUHBI MUPA»

Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKkue 3BE3IbI, IIAHETHI, UX BUAUMOE JBMkeHHE. CoHeUHas

55 1
cucrema

56 Counnie. ConHeyHas akTUBHOCTh. MicTrouHuk 3Heprun CosHIa U 3BE37] 1

57 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI ITIaBHOM 11OCIIEI0BATENbHOCTH. BHyTpeHHEE 1
ctpoenue 38&3/1. COBpeMEHHbIE MTPEACTABICHUS O MIPOUCXOKACHUH U 3BoJonK CoJIHIIA U 3BE3]T

58 Mineunsiii [1yte — Hama [Manaktuka. [lonoxxenue u qeuxenue Coinnia B ["anaktuke. ["anakTuku. 1
YépHbie AbIPHI B SApPaX ralakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bosbioro B3peiBa. PennkroBoe nsnydeHue. 1
MeraranakTuka

60 Hepemennsie npo6iaemMbl aCTpOHOMUHT

61 KonTponbHas pabora «251eMeHThl aCTPOHOMUHU U aCTPOPUIUKID)

62 O06o6maromuii ypok. Poibs U3k 1 acCTpOHOMUN B SKOHOMHYECKOM, TEXHOJIOTHYECKOH, 1
COIMAJILHOW U ATHYECKOH cepax NesTeTbHOCTH YeIoBeKa

63 O606maromuit ypok. Posib 1 MecTo pU3UKK U aCTPOHOMUU B COBPEMEHHON HAyYHOU KapTUHE 1
MUpa

64 O606maromuit ypok. Poib ¢pusndeckoii Teopuu B pOpMUPOBAHUU NIPEJICTABICHUN 0 PU3NUECKON 1
KapTHHE MHUpa

65 O6o6maromuit ypok. Mecto pusnueckoil KapTHHBI MUpPa B 00LIEM Py COBPEMEHHBIX 1
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O MPUPOJIE

66 PesepBHblil ypok. MaruutHoe mnose. DIeKTpOMarHuTHas HHAYKIINS 1

67 Peseprubiit ypok. Ontuka. OCHOBBHI CHIEIMATIBLHON TEOPUU OTHOCUTEITLHOCTH

68 Pesepubiit ypok. KBantoBas gusuka. DeMeHTbl aCTPOHOMHHM U acTPOU3UKU 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







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

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
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