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HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOr0 YpOBHS HA YPOBHE CpeIHETO 00IIero oopasoBanus pazpaboTaHa
Ha OCHOBE IOJIO’KEHUH U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON IIPOIPaMMBl,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil padodelt mporpaMMbl BOCIUTAHUS U
KOHIICTIIMU TpenojaBaHus ydeOHoro mpeamera «®Pusmka» B 00pa30BaTENbHBIX OpraHU3aUAX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Copnepxanue mporpamMMbl 1Mo (DU3HMKE HampaBieHO Ha (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOMU
KapTuHBI Mupa odyuatommxcs 10—11 knaccoB npu oOydennn ux usnke Ha 6a30BOM YypOBHE Ha OCHOBE
CHUCTEMHO-AESITEIIbBHOCTHOTO noaxoaa. [Iporpamma no ¢usnke coorserctByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM U METAlpeIMETHBIM pe3yjbTaTaM OOydeHus, a TakKxKe
YUUTBIBAET HEOOXOIMMOCTh pPEATM3alMH MEXIPEAMETHBIX CBs3ed (M3WKH C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMH MIpeaIMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LENH U3y4eHHs (PU3MKH HA YPOBHE CPEIHETO
obuiero oOpa3oBaHMsI, IUIAHUpPYEMble pe3yJdbTaThl OCBOEHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIE, MpeMeTHBIE (Ha 0a30BOM yPOBHE).

[IporpamMma o gu3ukKe BKIIOYAET:

— IJIaHUpYyEeMble pe3yJabTaTbl OCBOGHMsI Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
IpeIMETHBIE Pe3yabTaThl MO roJiaM O0yUYEeHHUS;

— coJzepxkanue yueOHoro npeamera «duznkay mo rogam oOydeHus.

dusnka Kak Hayka O HamOojee OOIMMX 3aKOHAX MPUPOJBI, BBICTyMAas B KauyecTBE YYEOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHUH 00 OKpYXKAIOIIEM MHUDpE.
HIkonpHBIA Kypc (U3UMKH — CHCTEMOOOpA3yIOUIMI AJii €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (pM3NYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUM, N3ydaeMbIX XUMUEH, Ouosoruei,
¢dbuszuveckoit reorpadueii u actpoHomueit. Mcroip3oBanre U aKTHBHOE MPUMEHEHHE (GU3HUECKUX 3HAHUH
OTpeJieNiieT XapakTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJIOTMH B cdepe SHEpreTHKH, TPaHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUS HOBBIX MaTepualioB C 3aJaHHBIMU CBOWCTBaMU M Apyrux. M3yuenue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAyYHOUM KapTUHBI MHpa 00ydaromuxcs,
B (OpMHUpOBaHHE YMEHHI MPUMEHSTh HAy4YHBIH METOJ MO3HAHWSI NPU BBINOJHEHWH HMMU Y4eOHBIX
HUCCIIETOBAHUM.

B ocHoBy kypca (u3uku 1 ypOBHS CpeIHEro oOImero oOpa3oBaHUs TIOJOXKEH psj HWIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHUECKH 3aBEPUIEHHBIM, OH
COJICP)KUT MaTepuan U3 BCeX pas3lesioB (M3MKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKOM, TaK H
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuasl Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢buznueckux Teopuil. Bemymum B Kypce sBisercs (OpMUpOBAaHUE MPEACTaBICHHM O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeanosiaraeT MCIOJIb30BaHHE T'yMaHUTApHOTO
MoTeHIMana (pU3n4eckoi HayKu, OCMBICTICHHE CBS3U Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHUECKUMHU ITPOoOIeMaMu.

Hoes npuknaownoti nanpaenennocmu. Kypc Gu3uky mnpeamnosiaraeT 3HAKOMCTBO C HIMPOKUM
KPYroM TE€XHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peaan3yercs MOCPeCTBOM BBEACHUS SJIEMEHTOB COJIEPKaHus, OCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBSA3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a
TaKxke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTMUECKONW O€3011aCHOCTH.

CrepHEBBIMH JIEMEHTaMHU Kypca (GU3UKU Ha YpOBHE CpeTHEro oOIiero o0pa3oBaHMs SBISIOTCS
¢u3nueckue Teopuu (popMupoBaHHE MPEACTABIEHUI O CTPYKType MOCTPOEHUs (U3NYECKOl Teopuw,
pou (pyHIAMEHTAJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, IPaHUIIAX
MPUMEHUMOCTH TEOPH, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOILIECCOB).

CucTeMHO-JIeITETbHOCTHBIN TOJX0Jl B Kypce (U3MKH peanu3yeTcsl NpexkJe BCero 3a Cuér
OpraHu3aIuM SKCIIEPUMEHTAIBHON JIeITeNbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca GpuU3NKu —
3TO HUCIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00OPaTOPHBIX padoT,
KOTOpBIE B IporpaMMe o (u3nke oObeAWHEHBl B OOLIMI CHHCOK YUEHHUECKUX MPAKTHUYECKUX PadoT.
Bbienenne B yka3aHHOM MepedyHe J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX JJIi KOHTPOJS M OLIEHKH,
OCYIIECTBISIETCS YYaCTHUKaMU 00pa30oBaTeIbHOTO Mpoliecca UCXO0s U3 0COOCHHOCTE! IIIAHUPOBAHUS U



ocHamieHusi kabuneta Qusuku. IIpu 3TOM oOecmeunBaeTcss OBJIAJACHUE OOYYAIOUIMMHCA YMEHUSMU
MIPOBOJIUTH KOCBEHHbIE M3MEpPEHHs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKMX BEIUYMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yAENSETCS PEIIEHUI0 PACYETHBIX M KauyecTBEHHBIX 3anad. llpu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3aqadd C SBHO 3aJaHHOW (DM3WYECKOH MOJEIbIO,
II03BOJISIFOIIME IPUMEHSTh N3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeina Kypca, Tak U
UHTErpUpPYs 3HAHMSI U3 pasHbIX pa3zAeiioB. [ KadeCTBEHHBIX 3a7au IPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHHWs (U3MYECKUX SIBJICHUH M TPOIECCOB B OKPYXKAIOIIEH >XU3HHU, TpeOyromue
BBIOOPA (PU3UIECKOI MOJICIH ISl CUTYAI[H MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu ®I'OC COO k MaTepHaabHO-TEXHHYECKOMY O0ECIEUCHHUIO
yueOHOTO0 Tporiecca 6a30BbIii YPOBEHb Kypca (PM3UKH HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus JODKEH
M3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOmHeTa (PM3MKH WM B YCIOBHSX WHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAyJyHOro IHKiIa. B kabuHere (U3HKM MODKHO OBITH HEOOXOIMMOE
nabopaTtopHoe 000pyAOBaHME JUIsl BBIMOJHEHMSI YKa3aHHBIX B IpOrpaMMe Mo (pU3MKE Yy4EHUYECKHX
MPaKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000y I0BaHUE.

JleMoHcTpalMoHHOE 000pyA0BaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIMIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOecnedyrBaeT IOCTAHOBKY MEPEUYHMCIEHHBIX B IporpamMMme Mo (pu3MKe KIIOUEBBIX
JEMOHCTpallMid  JUIsl  HMCCIEAOBAaHUS H3YYaeMbIX SBJIEHUH U  TPOIECCOB, HOMIUPUYECKHUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopartopHoe oOopynoBaHUE Uil YYEHMUYECKUX NPAKTHUECKUX pPaboT (dopMupyercss B BHIE
TEMaTUYEeCKHX KOMIUIEKTOB U o0ecreunBaeTcs B pacuéTe OJIHOTO KOMIUIEKTa Ha JBYX OOydaroluXcs.
TemaTtnueckrne KOMILIEKTHI JaOOPATOPHOTO 000PYNOBAaHUS JOJKHBI OBITH MOCTPOECHBI HA KOMILIEKCHOM
MCIO0JIb30BAHNU aHAJIIOTOBBIX U IIU(POBLIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTEIBHBIX CUCTEM B
BHJIE IIU(PPOBBIX JTa00OpaTOPUil.

OCHOBHBIMH LEJSIMU U3y4eHUs (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

— (opmupoBaHue HHTEpeca U CTpEeMJICHHsS OO0YYaromMXCsl K HAYYHOMY M3YYEHHUIO MPUPOJIBI,
Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

— pa3BUTHE TPEACTAaBIEHMH O  HAYYHOM  METOJe TMOo3HaHus ©  (opmupoBaHUe
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

— (opmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ylbTaTa U3y4eHUs OCHOB CTPOCHUSI MaTEpPUH
1 pyHIAMEHTATBHBIX 3aKOHOB (DPU3HKH;

— (dopmupoBanue ymeHHN OOBSICHATH SBIEHUS C HCIOJb30BAaHUEM (U3UYECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeJIbCTB;

— (opmupoBanue mnpeacTaBICHUN O oM (PU3UKU A Pa3BUTHUSL APYTrUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI.

Joctrmxenne 3THX Leae obecredynBaeTCsl pelieHueM CIIeIyIOIUX 3a/1ad B MPOLECcce M3yueHUs
Kypca GU3MKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

— MpUOOpETEeHHE CUCTEMBI 3HaAHUI 00 00X PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOJEKYISpHYIO (HU3UKY, SJCKTPOJMHAMHKY, KBAHTOBYIO (DHM3HKY U DIIEMEHTHI
acTpo(pHU3UKH;

— (opmupoBaHue yMEHUN NPUMEHATH TEOPETHUYECKHE 3HAHUS ISl OOBSICHEHHS (U3MUYECKUX
SIBJICHUW B IPUPO/JIE U JUTSI PUHATHUS MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

— OCBOCHME CIOCOOOB pEIIeHHs PAa3IMYHBIX 33/a4 C SBHO 3aJlaHHOW (pU3MYecKkoit MoJensblo,
3aja4y, MOJPa3yMEBAIOLINX CaMOCTOATENbHOE CO3/1aHue (U3UYECKON MOJENH, afeKBaTHOM YCIOBHIM
3aJjau;

— NOHMMaHWe (U3UYECKUX OCHOB U TPUHIMIIOB JEHCTBUS TEXHMYECKHX YCTPOMCTB H
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENY;

— OBJIAJICHHE METOJIaMH CaMOCTOSITENIbHOTO IUIAHMPOBAHUS M TPOBENEHHUS (U3NUYECKUX
HKCIEPUMEHTOB, aHAJU3a U UHTEPIpeTaluu WH(POpMALMU, ONPEAETICHUs J0CTOBEPHOCTH MOJYyYEHHOTO
pe3ynbTrara;

— CO3[JaHUE YCIOBUM M pa3BUTHS YMEHHUHM IPOEKTHO-UCCIIENOBATEIbCKON, TBOPUYECKOMN
JESITEIHOCTH.

Ha u3yuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus OTBOIUTCS
136 vacos: B 10 xiacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 wacoB (2 yaca B HEAETIO).



[Ipemyaraemelii B mporpaMMe 1o (HU3UKE IMepeyeHb JTa0OpaTOPHBIX M IMPAKTHYECKHX paboT
ABIISICTCSI PEKOMEHIOBAaHHBIM, YUUTENb JEJaeT BBHIOOP MPOBEACHUS J1a0OpPaTOPHBIX pabOT M OMBITOB C
y4ETOM MHIUBUAYATIBHBIX OCOOCHHOCTEH 00YJaIOIIIXCSl.

COJEPKAHUE OBYYEHUA

10 KJIACC
Paznes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupoae. Hayunele Meroasl IO3HAHMS OKpyxkaromero wmupa. Pois

9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS PUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (U3NUYECKUX SBJICHUN U TTporieccoB. Haydnbie rumoTe3sl. U3NYECKUe 3aKOHBI U
Teopur. ['paHuIIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponb u MecTo pusuku B GopMUpOBaHHH COBPEMEHHOIN HAydIHOUW KapTHHBI MUPA, B IPAKTHYECKOM
NEeITeNbHOCTH JIIOIEH.

Jlemoncmpayuu

AHasnoroBbie U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznes 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe aBuKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro mABvxkeHus. Cucrema oTcuéra.
Tpaexropust.

[Tepemernienne, CcKOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAsh CKOPOCTb) H©  YCKOPCHHE
MaTepHaIbHON TOYKH, UX MPOEKIMU HA OCU CUCTEMBbI KOOpAHHAT. CI0KEHUE MEPEMENIEHUNA U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMPSMOJMHEHHOE aBWxkeHHe. [paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEILICHUS MAaTEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonunueitHoe nBuwxeHue. J[BHkeHHEe MaTepUalbHON TOYKH MO OKPYKHOCTH C MOCTOSHHOM IO
MOJIYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEHHas CKopocTh. llepmos um dwacToTra oOpamieHusl.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: CHUIOMETP, [BWKEHHE CHapsOB,
LIETTHbIE U PEMEHHBIE MTEPEAAYN.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, WILUTFOCTPALIMS KHUHEMATUYECKUX XAPAKTEPUCTUK JIBUKECHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoeHHOTOo MO YTJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLICHHMSI MEXJY NYTSIMHU, HPOWIECHHBIMU TeEJIOM 3a MOCIeA0BaTelIbHbIE
paBHbIE MIPOMEKYTKM BPEMEHU IIpU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTHIO, PAaBHOU
HYIIIO.

N3yuenune nBUKEHUS MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun orHocurensHOCTH [amunes. Ilepseiit 3akoH Herotona. MHepuuaibHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. IIpunuun cynepnosunnu cui. Bropoi 3akoH HbroToHa [u1si MaTepHanbHOU
Touku. Tperuii 3akoH HploTOHA 11s1 MaTepUanbHbIX TOUEK.

3akoH BceMupHoro Tsarotenus. Cuna tsxkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunsl TpeHust (mokosi, ckoibxeHwus, kaueHusi). Cuma tpenus. Cyxoe tpenue. Cua

TPCHUSA CKOJIBXKCHUS U CUJIa TPCHUA TTOKOI. KOB(b(bI/IL[I/ICHT TPCHUS. Cuna CONIPOTUBJICHUA ITPU IBUKXCHUU
TCJIa B X)KUAKOCTHU WUJIM I'a3€.



[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpaleHus. [1nedo cuibl. Y cnoBus paBHOBeCUs TBEPAOTO TeEa.

Texnuueckue ycTpoilcTBa U MPAKTUYECKOE IPUMEHEHHWE: MOAUIMIHHUKH, JBUXKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIuH.

HeBecomocts. Bec Tena rnpu yCKOPEHHOM NOJABEME U NTAJICHUH.

CpaBHeHHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnosus paBHOBeCHs TBEPIOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHHMKAIOIIMX B MPYKUHE U PE3MHOBOM 00pasIle,
OT uXx Aedopmariiu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUs 6 MEXAHUKE

Nmnynec MarepuanbHON TOYKM (TeNa), CUCTEMbl MaTepUaibHBIX TouyeK. VMIynbCc cuiabl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMIyJIbca. PEakTUBHOE IBUKEHHE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckas sHeprusi MarepuaibHON ToUku. TeopeMa 00 N3MEHEHUU KHHETHYECKON SHEPTUH.

[lorenmmaneHas sHeprus. lloTeHnuanbHas »Heprus ymnpyro JaeOpPMHUPOBAHHON HPY>KUHBI.
[ToreHumanbpHast SHEprys Tesia BOJIU3U MOBEPXHOCTH 3EMJIH.

IloreHumaneHble M HEMOTEHUUAIbHblE CHIBL. CBA3b pabOThl HEMOTEHLUUAIBHBIX CHI C
U3MECHEHHEM MEXaHNYECKOM DHEPIrUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPrUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckune yCcTpoNCTBA U MPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONIEP, IPYKUHHBIA ITHCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpPaHEHHs UMITYJIbCa.

PeakTuBHOE NBMKEHUE.

Ilepexoa MoTeHUMATIBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCcomOTHO HEYIIPYTOro yAapa ¢ MOMOILBIO BYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHEM MEXaHMUYECKOM 3HepruM Teja Ha NpHMepe
PacTSDKEHHs PE3UHOBOIO KIyTa.

Pa3nen 3. Mogiekyasipaasi Gu3uKka 1 TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOL MeopUul

OCHOBHBIE TOJIOXKEHHUS MOJEKYJIIPHO-KMHETUYECKOW TEOpUH M MX ONBITHOE OOOCHOBaHUE.
bpoynoBckoe nBwxkenue. Juddysus. Xapakrep IBMKEHUS U B3aUMOJEHCTBHUS 4YaCTHUL] BEIIECTBA.
Mojenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX Ted U OOBSICHEHUE CBOMCTB BEIlleCTBA HA OCHOBE 3THX
Mozenei. Macca u pazmepsl Mosiekyil. Konndectso Bemectsa. [Tocrosinnas ABorazapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens upeansHoro rasza. (OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOpUU
uaeanbHOro rasza. AOCONIOTHas TemIleparypa Kak Mepa cpeiHell KMHETHYEeCKOH SHEpruH TEeIJIOBOTro
nBrokeHus yactun rasa. lllkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—
Knaneiipona. 3akon Jlanerona. M3onpoueccsl B HI€aIbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe mpeacTaBiIeHne U30MPOLIECCOB: U30TEPMa, H30X0pa, n3006apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, T0Ka3bIBAIONINE TUCKPETHOE CTPOEHHUE BellecTBa, (hoTorpaguu MoJIeKyl OpraHHYecKUuX
COCIMHECHUN.



OmnbITh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Mopens onbita LltepHa.

OnpIThI, TOKa3bIBAIOLIUE CYLLIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBHSL.

Monens, WUTIOCTpUpYIOLIas NIpUPOLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, MIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIbHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

Omnpenenenrne Macchl BO3[yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMU COCTOSTHUS pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevl mepmoounamuku

TepmoauaaMudeckas cuctemMa. BHYTpeHHsIsI SHEPTHS TEPMOJANHAMHYECKONW CUCTEMBI U CHOCOOBI
e¢ m3menenus. KommuectBo TemnoTel U paboTa. BHYTpeHHssE SHEPTHS OJHOATOMHOTO HJICALHOTO Ta3a.
Bunel Temionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIHS, U3TydeHHE. Y IebHas TEMIOEMKOCTh BELIECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonarue o0 ammabGatHOM Tmiporiecce. IlepBwiii 3akoH TepmoauHamuku. [IpuMeHeHue mepBOTro
3aKOHA TEPMOJMHAMMKY K u3ompoiieccaM. I'paduueckast uHTepnperanust paboThl rasa.

Bropoii 3akon TepmoanHamuki. HeoOGpaTUMOCTh IPO1IECCOB B MPUPO/IE.

TermoBbie MamuHbl. [IpuHIUMNBI AeiicTBUS TemnoBbIX MamiuH. I[IpeoOpazoBaHus sHepruu B
TEIUIOBbIX MamuHax. KoapdumnueHnt mnonesnoro aeiictsus TteruioBoil Mamwuubl. Hukn Kaphno u ero
K03 (UIIMEHT MOJIE3HOTO JEHCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

Texnuueckue ycTpoilcTBa M NpPaKTUYECKOE MPUMEHEHHE: JBHUraTellb BHYTPEHHETO CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPrUU Tejla IPU COBEPLUICHUH padOThI: BBUIET MPOOKH U3 OYTHUIKU MO
NeCTBHEM  CXAaToro BO3AyXa, HarpeBaHue »ddupa B JIaTYHHOH TpyOke TyTéM  TpeHHs
(BUIIEOIEMOHCTpAITHS ).

N3menenne BHyTpeHHeH sHepruu (TemiepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 10 aMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OTBIT C BO3YIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenne yaenbHOM TEeI0EMKOCTH.

Tema 3. Acpezamnuie cocmoanusn eeuwjecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHzaeHcanus. Mcmapenwe u kumeHue. AOCONIOTHasE M OTHOCHUTEIbHAS
BIQXXHOCTh Bo3AyXa. HacelmeHHbli map. VYaenpHas TemioTa mnapooOpa3oBaHus. 3aBUCHMOCTD
TeMIEePaTypbl KUIIEHUS OT ABJICHUS.

TBépnoe teno. Kpucrammmueckue u amMopduble Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucrtamwibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHne W KpucTaIM3auus. YJelbHas TEeIuloTa
riaBnenus. Cyoaumarus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHuueckre ycTpoHucTBa U MPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTMU TOJy4YE€HHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

Crnioco0Obl M3MepeHHsI BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJISHHs KPUCTAILTMYECKOTO BEUIECTBA.

JleMoHcTpalys KpUCTaioB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHamMuka

Tema 1. Inekmpocmamuka

DnekTpusaiusl Ten. DIeKTpuueckuil 3apsa. [[Ba Bupa snexTpuueckux 3apsiioB. [IpoBoanHukwy,
JUBJIEKTPUKH U MOJTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS DIIEKTPUUECKOIO 3apsja.



B3aumoneiictBue 3apsiaoB. 3akoH Kynona. TodeuHbIl 3yIeKTpUUECKHI 3apsif. DJIEKTPUUYECKOE
nose. Hanpsok€HHOCTB iIeKTpUuYecKkoro mnoiid. IIpuHoun cynepno3uumu 3JIeKTpUYecKuX nojei. Jlunuum
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO MOJIS.

Pabora cun snextpocratudeckoro mois. [lorennuan. PazHocTh moteHiuanoB. [IpoBogHukH u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. J{ManekTpudeckass IpOHULAEMOCTb.

OnekrpoéMkoctb.  KonpeHncarop.  DneKTpoEMKOCTh  IJIOCKOTO  KOHJIEHCATopa.  JHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuuecknue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JJIEKTPOCKOM, 3IIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3alUTA, 3a3€MJIEHHE SJIEKTPOIPUOOPOB, KOHJIEHCATOP, KONMPOBAIbHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[TpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpocTaTUYEeCKas 3aluTa.

JIMDIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOWAAM IUIACTHH, PAaCCTOSHHS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS 3JEKTPHUUYECKOTO ToKa. Mcrounumku Toka. Cuia
ToKa. [IoCTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 yuacTka LErnH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE CONPOTUBICHUE BelecTBa. llocnenoBaTenpHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB IEKTPHUYECKOTO TOKa.

DIIEKTPOABMIKYIIAs CHJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA. 3akoH OMa JIsl TOJTHOM
(3aMKHYTOM) AyekTpuueckoit nernu. KopoTkoe 3aMbIkaHHeE.

ONEeKTpOHHAas MPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIICHHUS METAJLUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUI TOK B BakyymMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! ¥ MPUMECHAs POBOIMMOCTD MOJIYIPOBOAHUKOB. CBolcTBa p—-
nepexojia. [lomynpoBogHUKOBBIE TPHUOOPHI.

DIEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX HIEKTPOJIUTOB. DIEKTPOJIUTUYECKAS TUCCOLUALIMSL.
DIeKTpOIu3.

OnekTpuyeckuii TOK B Ta3ax. CaMOCTOSITENBHBIA M HECAaMOCTOSITENbHBIA paspsa. MoiaHus.
[Lna3ma.

TexHuueckre YCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHME: aMIIEPMETP, BOJIBTMETP, PEOCTarT,
HUCTOYHUKUA TOKA, DJEKTPOHArpeBaTeibHbIE MPUOOPHI, IIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKYyMHBIH JHOJ, TEPMHUCTOPHl M (HOTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIA JTHOJ,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTb COMPOTHUBJICHUS HUIMHAPUYECKUX MPOBOJHUKOB OT JUTMHBI, IUIOIIAIA MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMelaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe n3MepeHue 3neKTpoABMKYIIeH criibl. KopoTkoe 3aMbIkaHKEe rajJbBaHMUYECKOTO AJIEeMEHTa
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSL.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD TUO/IA.



Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3ydeHne cMeaHHOoro CoOeIMHEHUS pE3UCTOPOB.

N3mepenne >1eKTpoABIKYILEH CHITbl ICTOYHMKA TOKA ¥ €0 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmonenue anexrponusa.

Me:knpeaMeTHbIe CBS3H

N3yduenne kypca ¢usuku Oa3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS €  Y4ETOM
COJIepKATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpaduu H
TEXHOJIOTHH.

Meoicnpeomemnuvle noHsamus, CBA3aHHbIE C W3YYEHHEM METOJIOB HAY4YHOI'O IO3HAHUS: SIBJICHHE,
HAy4YHbI (akT, TUNoTe3a, (QHU3MUECKas BEIMYMHA, 3aKOH, Teopus, HAONIOJEHHE, SKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMBbI ypaBHEHMH, JMHEHHas (QyHKIMs, mapaboia, rumepbosa, ux
rpaduKy ¥ CBOHCTBA, TPUTOHOMETPHUUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: mexannueckoe ABWKEHUE B XKUBOW MpHpoie, TUPPy3Hsi, 0CMOC, TEIIIOOOMEH KUBBIX
OpraHu3MoB (BUBI TEIUIONIEPEIadH, TETNIOBOE PABHOBECHE), SJICKTPUIECKHUE SIBICHUS B )KUBOW MPHUPOJIE.

Xumusa: JIHUCKPETHOE CTPOEHHUE BEIECTBA, CTPOECHHWE aTOMOB M MOJIEKYN, MOJIb BEIIECTBa,
MOJIIpHAsE Macca, TEIIOBBIE CBOMCTBAa TBEPIBIX TEN, KHUJIKOCTEH M Ta30B, JJIEKTPHUYECKUE CBOWCTBA
METaJUIOB, SJEKTPOJIUTHYECKAST TUCCOIHAIINS, TATbBAHUKA.

T'eoepagus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHHe [BWKEHHM C HCIOJIb30BAaHUEM MEXAaHHU3MOB, Y4YET TpPEHHUS B
TEXHUKE, TOANIMITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAHEHUS UMITYJIbca B TEXHHKE (pakera, BOJOMET U
Jpyrue), TBUTATENb BHYTPEHHETO CTOPaHMs, MapoBas TypOWHa, OBITOBOW XOJIOIWIBHUK, KOHAUIIHOHED,
TEXHOJIOTUH TIOJTyYCHHsI COBPEMEHHBIX MAaTEPHUaIOB, B TOM YMCIIe HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs  3alllUTa, 3a3eMJICHHE DJEKTPONPUOOPOB, KCEPOKC, CTPYWHBI IpPUHTED,
3JIEKTPOHArpeBaTesbHble IPUOOPBI, HIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX MarHuToB. MarHutHOoe mose. Bekrop
MarHuTHOM WHAYKIuU. [IpuHOMI Cyneprno3suuuMyd MarHUTHBIX IOJied. JIMHMM MarHUTHOM HWHIYKLIHH.
KaptrHa nuHui MarHUTHOM MHAYKUHH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarsuTtHO€E noje NpoBOAHMKA ¢ TOKOM. KapThHa nMHUI MHAYKIMM MAarHUTHOTO MOJIA JUIMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KaTylIKM C TOKOM. OmnbeIT Opcrena.
B3anmoelicTBre NpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moaynp W HampaBieHue. [[BukeHue 3apsHKeHHOM 4acTHIbl B OJHOPOJAHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SlBneHue  BNIEKTpOMarHUTHOM  uWHAyKuU. [loTok  BekTOpa  MarHMTHONM  MHIYKLUU.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMXKYIIAs Ccuila MHAYKIUMUA B  I[POBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJI€HNE CAMOMHAYKIIMH. DIEKTPOIBHKYILAs CUJIa CAMOUHIYKIINH.

DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpOWCTBA W MNPAKTUYECKOE  IMPUMEHEHHE:  TOCTOSHHbIE  MAarHMTHI,
ANIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHULl, MHIYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.



Jencrteue cuiibl JIopeHIa Ha HOHBI 2JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABMIKYILEN CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O MOTOKa.

SIBiIeHME CAMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

W3ydyeHre MarHUTHOTO M0JISL KaTyLIKU C TOKOM.

HccnenoBanue neficTBUs NOCTOSSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBlIEHUS IEKTPOMArHUTHOM MHIYKIINH.

Paznea 5. KosieOaHnusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbvlE KONEOAHUS

Konebarenpnas cucrema. CBoOOMHBIE MeXaHWYeCKHe KojeOaHus. ['apMOHHMUYECKHE KOJIeOaHUsI.
[lepuon, yactora, amruutyna u (aza xkonedanuit. [IpyxuHHBIM MasTHUK. MaTeMaTHYeCKUl MasTHUK.
VYpaBHeHHe rapMOHHUYECKHUX KosiebaHuil. [IpeBpaleHne sHepruy npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbublit  koHTYp. CBOOOAHBIE  DIEKTPOMAarHUTHbIE KoOJeOaHUS B UACAIHLHOM
KoJie0aTeNbHOM KOHType. AHAJIOTHS MEXIy MEXaHMYECKUMH U AJIEKTPOMAarHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPTUU B UI€aIbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBnenre o 3aryxaloolux KoJieOaHUsIX. BbIHYXJEHHbIE MeXaHMYeCKHe KoJieOaHHUsl.
Pe3onanc. BeiHy)XI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennblii TOK. CHHYCOMJANBbHBIM IEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKa.
AMIUITMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HANIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegaya U NOTPEOJIEHHE  AIEKTPUYECKOM  SHEPrHUM.
DKOJIOTHYECKHE PUCKHU MPU MPOU3BOJCTBE AMEKTPoIHEeprun. KynbTypa MCHOIB30BaHUs SJIEKTPOIHEPTUN
B IIOBCETHEBHOW KU3HMU.

TexHnueckre yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHME: JJIEKTPUUYECKUN 3BOHOK, T'€HEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpoIepesay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeTbHOW CHUCTEMBl (TIPYKUHHBIA WM MaTeMaTUYeCKUM
MasITHUK).

HaGnronenue 3aryxarommx KojeOaHu.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHHUH.

Habnronenue pezoHanca.

CB006OAHBIE IEKTPOMArHUTHBIE KOJICOAHUSL.

OcuusuiorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHHS] OT BPEMEHH) JUISl SJIEKTPOMarHUTHBIX
KoJieOaHuH.

Pe3oHaHc mnpu 1OCIEOBAaTENbHOM COCIMHEHUM PE3HCTOpPA, KATyUIKM WHIYKTUBHOCTH W
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH [I€PHO/Ia MAJIBIX KOJIeOaHUl Ipy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpysa.

HccnenoBanue NepeMEHHOTO TOKAa B LIENM W3 IOCIEAOBATENIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

MexaHn4yeckue BOJIHBIL, ycinoBus pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHHUS H
nnuHa BosHBL. [Tonepeunsie v mpoaosibHbIEe BOJIHBL. IHTepdepeHuns 1 Tudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa ToHa. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. YCIOBUS HW3JIyd€HHUs OJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHranus BekropoB E, B, V B snexrtpomarHuTHO#l BosiHe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaskeHHe, MpeloMIIeHUe, NoJsapu3anus, audpakius, nareppeperus. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpoMarHuTHHIX BOJIH. [IpiMeHeHHe 3IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPY/KAIOLIEH CPEIb.



TexHuuecknue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yJIbTPA3BYKOBasl JMArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, paaIuonpuéMHHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHCHUE TIOTIEPEYHBIX U MPOI0JIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienne oTpakeHus U PEIOMIICHUST MEXaHUIECKIX BOJIH.

Habmonenne naTepdepeHInn U JUPPaKIui MEXaHHISCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM M 4aCTOTOM KOJI€OaHU.

UccnenoBanue CBOWCTB SJEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, MPEIOMIICHUE, MOJIsIpU3aIius,
TQpaKus, HHTepPEpEHITUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. ToUeuHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeTa. [locTpoeHne n300pakeHMi B TUIOCKOM 3€pKaie.

[Ipenomiienne cBera. 3aKOHBI TPETOMIICHHUS CBeTa. AOCOJIOTHBIA TOKAa3aTellb MPEIOMIICHUSI.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJl OJHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CroxkHblil cocTaB Oenoro ceera. Ler.

Cobuparonie U pacceuBaroliye JHUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas
cuna TOHKOW nuH3bL. [locTpoeHne m300pakeHW B COOMPAIOIIMX W PacCeMBAIOMUX JIMH3aX. Dopmyna
TOHKOM JIMH3EL. Y BEJINUYCHIUE, JaBaeMO¢ JIMH301.

[Ipenensl TpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. UuTepdepenus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBHUS HAOIIOICHUS
MaKCUMyMOB M MHHHMYMOB B HWHTEP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. Judpakiuonnas pemérka. Y cioBue HaOMOIEHUS TI1aBHBIX MAaKCUMYMOB MTPH
MaJeHU MOHOXPOMATHYECKOTo cBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tonspuszanus ceera.

Texnuueckue ycTpoWcTBa U MIpPaKTHUECKOE TMPUMEHEHHE: OYKW, Jyna, Qoroamnmapart,
MPOEKIIMOHHBIM amnmapaTr, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, IU(pPaKIHOHHAs pemeTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpakKeHUE U MpenoMiieHre cBeta. OnTuieckue npruoopol.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300payKCHUH B JIMH3AX.

Mopenu MUKpOCKOMNa, TEIECKOIIA.

HabGnronenue narephepeHIiuy cBera.

Ha6mronenue nudpakuum cBeTa.

Habmronenue nucnepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns nNpeoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cleHAJIbLHONH TEOPHH OTHOCHTEIBbHOCTH

I'panuibl NPUMEHMMOCTH  KJacCMYeCcKOM MexaHuku. [locTynmaTel crnenuanbHOM — TEOpuu
OTHOCHUTEIIbHOCTU: MHBAPUAHTHOCTh MOMYJSI CKOPOCTHM CBETa B BaKyyMe, HMPHUHIUI OTHOCUTEIbHOCTH
DOWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJUIEHHE BPEMEHU U COKPAILIEHUE JUITUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBantoBasi pusznka



Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. opmyna [Inanka cBs3u sHEPrUH (HOTOHA C €r0 YACTOTON. DHEPTHUs U UMITYIIbC (DOTOHA.
OtkpeiTue u uccnenoBanue (ororaddexra. Ombitel A. I'. CromeroBa. 3akonsl (oTorddekra.
VYpaBuenue DiinireiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
Texuuueckre ycTpoHWCTBa U MPAKTHUECKOE MPUMEHEHHE: (POTOIEMEHT, (POTOATUMK, COITHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.
Ceeroauo.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pe3depdopna nmo paccesnuto o -yactuil. [lmanerapnas momaens
atoma. [loctynatel bopa. M3nydenue u mornomienre (HOTOHOB MpHU MEpPexojie aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnexkTpoB. CrieKTp ypoBHEH SHEPIHH aToMa BOJOPO/A.
BonHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYECHHUE.
Texuuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIN aHamu3 (CHEeKTPOCKOMN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habmtoienue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
DKCIEpUMEHTHI, JO0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHHs siapa. OTKpbITHE paAMOaKTUBHOCTH.
OmnpiTel Pe3epdopra mo ompeneneHuio cocTaBa paauoakTUBHOTO m3iydeHus. CBoicTBa anbda-, Oera-,
raMma-u3iydeHus. BausHue paanoakTUBHOCTH Ha )KUBbIE OPraHU3MBIL.
OTtkpeITHE TPOTOHA W HelTpoHa. HykionHast Mmonens sipa ['eiizenbepra—Banenko. 3apsn sapa.
MaccoBoe uncio sapa. U3orormsl.
Anbda-pacnag. OJCKTPOHHBIA H TMO3UTPOHHBIM Oera-pacnan. ['amma-uznydeHue. 3akoH
PaZMo0aKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.
Snepusie peakiuu. [lenenue u CUHTE3 siIep.
Snepusiii peakrop. Tepmosiaepublii cuHTe3. [IpobremMbl M NEPCHEKTUBBI AIEPHON SHEPTETHKH.
DKOJOTUYECKHE aCMIEKTHI SIIEPHON YHEPTETHKHU.
DOnemeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre yCcTpoicTBa M MPaKTUYECKOE IPUMEHEHHUE: T03UMETP, KaMepa BunbcoHa, siepHbIii
peaktop, aToMHast Gomba.
Jlemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusm).
Pa3nes 8. DiieMeHTBHI aCTPOHOMMH U ACTPOPU3NKHU
Oransl pa3BUTHA acTpoHOMHUU. lIpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Bé3nH0ro Heb6a. Co3Besnus, spKue 3BE3/bl, IUTAHETHI, X BUAUMOE JBHKEHHE.
ConneuHnas cucrema.
Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE37. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKU. JlMarpamMmma  «CHEKTpajbHBI  KJIacC —  CBETUMOCTBbY». 3BE3JBI  TJIABHOU



IIOCJIEOBATEIBbHOCTH. 3aBUCUMOCTh «Macca — CBETMMOCTBY» JUIsl 3BE3]l IVIABHOM IOCIEA0BATEIbHOCTH.
Buyrpennee crpoenue 3B€31. CoBpeMEHHbIE MPEACTABIEHUS O IIPOUCXOXKAEHUU U 3Bostonuu CoHLa u
3BE3/. DTarbl )KU3HU 3BE3NL.

Mneunsiii Ilyte — nama [amaktuka. Ilonoxxenue u npmxenue Connma B [MamakTtuke. Turbl
rajakTuk. Paguoranaktuku u kBazapel. YEpHBIE ABIPBI B SApax raJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ma. Paz6eranue ramaktuk. Teopust bosbmioro
B3pbIBa. PeslKTOBOE H3IIydeHuUE.

MacrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnele npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenuss HeBOOPYXKEHHBIM IJ1a30M C HCIIOJB30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUM JUIs
OTpE/IeNICHUs M0JI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLLIAPUS U SIPKUE 3BE3/BL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnoBTOpPeHUE

Ponb ¢u3ukum U acTpOHOMUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMATBHOM M ATUUYECKOM
cdepax AeqaTeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHON HAyYHOW KapTHUHE
MUpa, posib (U3NUECKON Teopuu B (GOPMUPOBAHUU MPEJCTABIEHUN O (PU3NUECKON KapTUHE MUpPA, MECTO
¢u3nuecKkoil KapTUHbI MHpa B OOILIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IpPEICTaBICHUI O
MIpHUPOJIE.

MexnpeamerHblie CBSI3H

N3yuenne kypca ¢usukm 0O6a3zoBoro ypoBHA B 11 Kiacce OCYIIECTBISETCI C  YYETOM
COJIepKaTeIbHBIX MEXKIPEJAMETHBIX CBSI3el C KypcaMHM MaTeMaTHKH, OMOJIOTMM, XMMHHU, reorpaduu u
TEXHOJIOTHUH.

Meoicnpeomemuuvle noHamus, CBA3aHHbIE C W3YYEHHEM METOJIOB HAY4YHOIO IMO3HAHUS: SIBJICHHE,
Hay4HbI (akT, runoresa, (Qu3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOJIOJECHUE, HKCIIEPHUMEHT,
MOJEIMPOBAHNE, MOJIEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHHe CUCTEMbI YPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPBl M HX MPOCKLUUU Ha OCH
KOOpDAMHAT, CIOXEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKUUH, NpU3HAKU HOA00UsS
TPEYroJIbHUKOB, ONPEAEICHNE TUIOMAAN INIOCKUX GUTYyp U 00bEMa Tel.

Buonoeus: snextpudeckue sBICHHUS B JKUBOM NpHpoje, KoJiebaTellbHble IBM)KEHUS B KHBOH
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOU ITPUPOJE, ACUCTBUE PalMalliy HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTaUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHuUs KPUCTAIUIMYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpachus: MarHuUTHBIE TOJIIOCA 3€MJIM, 3@JIe)KM MArHUTHBIX pyA, (OTOChEMKA 3eMHOU
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACCHUN.

Texunonocus: JNWHUM DJIEKTPONEpenad, TIE€HEpaTop IEPEMEHHOIO0 TOKa, 3JIEKTPOABUraTellb,
UHAYKIMOHHAs Ie4yb, pajap, paJuoNpUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas baTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yueOHOro mpenmera «Du3nKa» Ha ypoBHE cpeaHero oormiero obpasoBaHus (6a30BbIH
YPOBEHb) JOJDKHO 00ECTIeUUTh TOCTH)KEHUE CIIEAYIOIIUX JINYHOCTHBIX, METApeMETHBIX U MPEIMETHBIX
00pa30oBaTeNIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3ylbTaThl OCBOEHUS y4deOHoro mnpeamera «Dus3mka» [TODKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH O0YYarOMIMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHUCTEeMOM  IIEHHOCTHBIX  OpHEHTAllU{, T[O3UTUBHBIX  BHYTPEHHUX  YOeXKICHHI,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTAM POCCHUICKOTO OOIIecTBa, pPACIIUPEHHE >KHU3HEHHOTO
ONbITa U ONBITA JIEATEIBHOCTH B IMPOILIECCE peaTn3allUd OCHOBHBIX HANpABICHUN BOCIUTATEIHHOMN
NEeSATEIbHOCTH, B TOM YUCJIE B YACTHU:



1) rpa’aaHcKOro BOCIUTAHMS:

Cc(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIMHM OOYYaIOUIETroCsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO O0IIECTBa;

MPUHATUE TPAJAULMOHHBIX  OOIEYETIOBEUECKMX T'yMAHHUCTHUYECKMX U JEMOKPaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPEcaXx TIpakJaHCKOrO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3alnu;

yMEHHUE B3aUMOJICHCTBOBATh C COLIMAIBLHBIMU MHCTUTYTAaMH B COOTBETCTBHH C UX (YHKIUSIMU U
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCHHCKOM Pk TaHCKOW MICHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIICHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, TOCTH)KCHHUSIM POCCHUUCKHX YUEHBIX B
ob6sacTu (UMUK U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKJIIOYas OSCTETHKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy/10BOro BOCIIUTAHUSI:

MHTEPEC K pazNu4HbIM cdepaM MpodeccnoHalbHON NeATeIbHOCTH, B TOM YHCIE CBA3aHHBIM C
(M3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymiel mpodeccuu M pearn30BbIBaTh
cOOCTBEHHBIE KU3HEHHbBIE TJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M camMooOpa3oBaHHWIO B 00JacTH (U3UKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) K0JI0rHYeCKOr0 BOCIIUTAHHUSI:

cOpPMUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIbTYpbl, OCO3HaHHE  IJIOOATBHOTO  XapakTepa
9KOJIOTUYECKHUX TTPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHHE ICHCTBHII B OKpYKalolleil cpeie Ha OCHOBE 3HAHMS Lieiei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiupeHue OmbITa JESTEIIbHOCTH HSKOJIOTHUYECKOW HAmNpaBI€HHOCTH Ha OCHOBE HMEIOLIUXCS
3HaHUH N0 PU3MKeE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
buznuecKoil HayKu;

OCO3HAHME IEHHOCTH HAyYHOW JEeSATENbHOCTH, TOTOBHOCTH B TMpollecce H3y4eHus (Gu3mku
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JeSITeNbHOCTh MHIUBUIYAIbHO U B TPYIITIE.

METAIIPEJIMETHBIE PE3VJIbTATBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3zoBble Joruyeckue qeMcTBUA:

CaMOCTOSITENIbHO  (hOpMynUpOBaTh M aKTyadu3upoBaTh NpoOleMy, paccMarpuBath €€
BCECTOPOHHE;

OIIPENENATh LENU EATEIIbHOCTH, 3a1aBaTh [ApaMETPhl U KPUTEPUU UX JIOCTHKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

paspabaTeiBaTh IUTAH pelIeHHUs MpoOJIeMbl ¢ y4&TOM aHallM3a MMEIOIIUXCS MaTepUaibHBIX H
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JAEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEIAM, OLICHUBATH
PHCKH MOCIEACTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATh W  BBIONHATH pPabOTy B  YCIOBUSX PEATBHOTO, BHUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.



ba3zoBble uccienoBare/ibCcKue 1eHCTBUA:

BIIJICTh HAYYHOUN TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSMHU U METOAaMH (PU3MUECKON HAYKU;

BJIAJICTh HABBIKAMH Y4eOHO-HMCCIE0BATEIbCKON M MPOEKTHON JEATENLHOCTH B 00JacTu (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEUICHHS 3a/1ad (PU3HUECKOTO
COJIep’KaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [IO3HAHUS;

BJIAJECTh BHUJAMHU JESATEIBHOCTM IO IOJYYEHUIO HOBOIO 3HAHUS, €ro MHTEpIpeTaluy,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX CHTYalUsAX, B TOM 4YHCIE TPU CO3JaHHH
Y4eOHBIX MPOEKTOB B 00IaCTH (DU3UKH,

BBISBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3ajady, BBIJIBUTAaTh THIOTE3Yy €&
pellIeHUs, HAXOJIUTh APTYMEHTHI JUIsl JOKA3aTelbCTBA CBOMX YTBEPXKICHWUM, 3ajaBaTb HapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJIYYCHHbIE B XOJE PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMYJIHpPOBaTH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JNESITENLHOCTH, B TOM YHUCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYaIlMsM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JI1aCTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEAJIaraTh OPUTHHAIBHBIE TIOIXO0/IbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JIOMYCKAIOIINE aTbTepPHATUBHBIE PEILICHUSI.

PadoTa ¢ undopmanmeii:

BJIaJIETh HAaBBIKAMU MOJIydeHUS UHGOpMauu GU3NYECKOT0 COJCpKaHUS U3 UCTOYHHKOB Pa3HbIX
TUIOB, CaMOCTOSITEIbHO OCYIIECTBIIATh IIOWCK, AaHaJlU3, CHUCTEMATH3alUI0 M HUHTEPIPETALUI0
WH(pOpMaIIUK Pa3TUIHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(POPMALIHH;

WCIOJIb30BaTh CpeACTBa MH(MOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHI B peUICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHM3allMOHHBIX 3a7ad C coOdIoieHneM TpeboBaHUM
SPrOHOMHUKH, TEXHUKHU OE30MAaCHOCTH, TUTHEHBI, pecypcocOepex eHus, MPaBOBBIX U ATHUUECKUX HOPM,
HOPM MHGOPMAITMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTbl (PU3UYECKOTO COJEp)KaHHs B PA3IUYHBIX (QopmaTax ¢ y4€TOM Ha3zHAuYEHUs
nH(pOpMaLIUY U 1IeJIEBOI ayIUTOpUU, BEIOUPAs ONTUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYATIbHOU pabOThL;

BBHIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUII ¢ y4€TOM OOLIMX HUHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATD [IeJTd COBMECTHOM JESITeNbHOCTH, OPraHU30BbIBATH U KOOPJIUHUPOBATH NEHCTBUS IO
e€ JOCTHMKEHHIO: COCTABJIATH IUIaH JEHCTBUIl, pacmpeneisTh pPoJd ¢ Y4€TOM MHEHUH YYaCTHUKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh Ka4eCTBO CBOETrO BKJIAJa W KaXKJIOT0 y4aCTHMKA KOMaHIbl B OOIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

npeayiaraTh HOBBIE TIPOEKTHI, OIIEHMBATh WJEM C TO3ULHUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYHIIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEJCHHE B PA3JIMUYHBIX CUTYalUsSX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIC yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranm3anus:

CaMOCTOSITEILHO ~ OCYIIECTBJISITh TO3HABATENbHYIO JICATEIBHOCTh B 00MacTH (GUBHKH |
ACTPOHOMUU, BBISIBIISITH IPOOJIEMEBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTAaBJISATh IIJIaH PEIICHUsS] pPacYETHBIX M KauyeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHHUS MTPAKTUYECKOH paboThl ¢ YUETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHI;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;



pacIupsTh PaMKH y4eOHOTO MPEeAMeTa Ha OCHOBE TUYHBIX MPEATIOYTCHHUI;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEIICHHE;

OLICHUBATh MMPHOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO M MPOSBICHUIO JPYIUIHMUA B OONACTH (PU3HMKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJIETh HABBIKAMH IIO3HABATEIbHOW pe(IeKCHH KaKk OCO3HAHUS COBEpIIAEMBIX NEHCTBUU H
MBICJIUTENIbHBIX [TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI peICKCHH ISl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETh OIIEHUBATH PUCKHU U CBOCBPEMEHHO MIPUHUMATh PEIICHHS 110 UX CHIKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MIPUHUMATD ce0s1, TOHMMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIMOKH.

B mpouecce AOCTM)KEHHS JIMYHOCTHBIX PE3YIbTATOB OCBOEHHS MPOrpPaMMbl MO (HU3UKE IS
YpPOBHSI CpeaHEro oO0miero oOpa3oBaHUS Yy OOYYarONIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
MHTEJJIEKT, IPeANoaraiomuil chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAONIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAJIBLHOE COCTOSIHUE, BUACTD
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOW SMOIIMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpEryJIUpOBaHUs, BKJIIOYAIOMIETO CAMOKOHTpPOJb, YMEHHE MPUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHATBHBIM U3MEHEHHSIM U TIPOSIBISATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEIl MOTHMBAllMM, BKIIIOYAIOIIEH CTpEeMIIEHHE K JOCTHKEHHIO IeNIU U yCIeXy, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE JEHCTBOBATh NUCXO/I U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBAThH
€ro IpU OCYILECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh BBICTpaWBaThb OTHOUIEHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K xonmy o6yuenust B 10 kJ1acce rnpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

JEMOHCTPHUPOBATh HA TIPUMEPAX POJIb U MeCTO (pU3UKHU B (POPMUPOBAHHH COBPEMEHHON HAYIHOU
KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOW ACATEILHOCTH
JIIOCH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MoOjeJeil: MaTepuanbHas TOYKa,
WHEepIMajabHas CUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TENO, MICATbHBIN ra3, MOJACINA CTPOCHHUS Tra3oB,
KUJKOCTEH M TBEPABIX TEJI, TOUCUHBIA JICKTPUUCCKUN 3apsi1 TPU peIIeHUH (PU3NIECKUX 3a1ad4;

pacro3HaBaTh (U3MYECKUE ABJICHUS (IIPOILIECCHI) U OOBACHATh X Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHMS BEIIECTBA M SJIEKTPOJMHAMUKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBWKEHHE, CBOOOJIHOE MaJCHHUE TelN, ABIKEHUE IO OKPYKHOCTH,
WHEepIHs, B3auMoiericTBrue Tel, Auddy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX
Tel, U3MeHeHue oObéMa Ten MNpU HarpeBaHWM (OXJAXKIEHUH), TEIJIOBOE€ paBHOBECHE, HCIapeHHe,
KOHJICHCALMs, TUIaBJICHUE, KPUCTAIUIN3AlUs, KUIIEHUE, BIAXXHOCTh BO3/1yXd, MOBBIIICHHUE JABJICHUSA raza
IIPY €r0 HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXAY IapaMeTpaMU COCTOSIHUS r'a3a B U30IPOLIEcCaX,
JJIEKTPU3ALINS TEN, B3aUMOJCHCTBUE 3apPsI/IOB;

OTIMCHIBATh MEXaHWYECKOE JBUKEHHE, UCTHONb3ysS (U3MUECKHE BEIMYUHBL: KOOpAWHATA, MYTh,
IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuila, UMILYJIbC Teja, KUHETUYECKas OSHEpIrus,
MOTEHIIMATbHAS YHEPTHUsl, MEXaHW4YecKasi paboTa, MeXxaHW4YecKasi MOIIHOCTh; MPH OMHCAHUU MPABUIHHO
TPAaKTOBaTh (PU3MUECKUN CMBICT HCIOJIB3YyEMbIX BEIUYMH, MX OOO3HAUEHUS W EIUHUIBI, HAXOIUTh
(hopMyITbI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BETUYHUHY C IPYTUMH BEIMYMHAMU,



OIMCBHIBATh M3yUYECHHBIC TEIIOBBIE CBOICTBA TEJI M TEIUIOBBIC SIBJICHUS, UCTOIB3Ys (U3UUECKUE
BEJIMYMHBI: JABJICHUE ra3a, TEMIIEpaTypa, CPEAHssl KUHETUYECKas DHEPIUs XaOTHUUYECKOTO IBMXKEHUS
MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSS HEPIHUsl, paboTa
raza, KoO3(QQHUIHUEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO JBHIaTeNsl; MPH OMUCAHUU MPABUWIBHO TPAKTOBAThH
(GU3NYEeCKUi CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYECHUS W EAWHUIIBL, HAXOOUTh (OPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEIMYMHY C APYTUMH BEJIHUYHUHAM;

ONMCHIBATh H3YYEHHBIE 9UIEKTPUYECKHE CBOMCTBA BEIIECTBA W DIJIEKTPUUYECKUE SIBJICHUSA
(mporecchl), HUCHONB3yd (U3MUECKHE BEJIWYUHBL: DIIEKTPUUYECKUHM 3apsi, DJIEKTPUYECKOoe IO0JIe,
HaNpspKEHHOCTh  T0JIsI, MOTEHLMA, Pa3HOCTh IOTEHIMAJIOB; IMPU OMNUCAHWM HPABWIBHO TPAKTOBATh
(GU3NYECKUH CMBICTT HCIIONB3YEMBIX BEIMYMH, WX O0003HAUEHUS W EIUHMIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAOILME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMU BEIMUNHAMUY;

aHATM3UPOBATh (PU3UUECKUE TIPOIIECCHI U SIBJIICHUS, HCIIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUTIBL:
3akoH BceMupHoro Tsarotenus, |, 1l u 1l 3akonsl HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEpPIruH,
3aKOH COXpaHEHMs] MMITYJIbCca, MPHUHLMII CYNEPHO3ULUU CHJI, HMPUHLIUI PABHONPABHUS HHEPLUUAIBHBIX
CUCTEM OTCU€Ta, MOJEKYISPHO-KHHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, a30Bbl€ 3aKOHBI, CBS3b
CpeIHeN KMHEeTHUYECKON SHEPruu TEMJIOBOTO JABMKEHUS MOJIEKYJ C a0COJIOTHOW TeMIepaTypol, MepBbIil
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUs JIEKTPUUECKOTo 3apsaa, 3akoH KynoHa, npu 3ToM paznuyaTh
CJIOBECHYIO (POPMYITMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKO€ BBIPAKECHHE U YCJIOBUs (TpaHHUIIbI, 001acTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPHUHILMIIBI JEHCTBUS MAIlIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3anyaTth yCIOBHS MX O€30MaCHOTO MCITIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBIMIOJIHATh OKCHEPUMEHTHl 10 HCCIEJOBAaHHIO (U3NYECKUX SBJIEHUH U MPOLIECCOB C
HCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUH, NMpU 3TOM (HOpMyIupoBaTh MpoOiieMy/3afady u
TUIOTE3Y yueOHOTO AKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYy0BaHMs, TPOBOIUTH
OTBIT U (POPMYITUPOBATH BHIBOIBL;

OCYIIECTBIIATh NpPSIMBbIE U KOCBEHHBbIE M3MEpEeHMs (U3NYECKUX BEIMYUH, IPU STOM BBIOMpATh
ONTUMAJIBHBIA CIOCOO0 M3MEPEHHMs] U MCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEH
HU3MEPEHMUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXJYy (PU3MUECKMMHM BEIMYMHAMU C MCIOJb30BAaHUEM MPSMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBAThH PE3yJIbTAThl NOJIYYEHHONW 3aBUCUMOCTH
(GU3nM4eCKUX BEIMYUH B BUJIE TaOIUI U I'paMKOB, A€TaTh BBIBO/BI II0 PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmoaTh npaBwiia 0€30M1aCHOTO TpyJa NpU IPOBEAECHUH MCCIEJOBAHMM B paMKax ydeOHOro
JKCIEPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW M  IPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOr0 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJjaydl C SIBHO 3aJaHHOM (DM3MYECKON MOJeNblo, UCIOJIB3Ys (hu3HyYecKue
3aKOHBl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3a/laud BHIOMpATh (U3UYECKYIO MOJEIb, BBIICIAThH
¢bu3nyeckre BeIUYMHbBI U (HOPMYIIbl, HEOOXOAUMBIE Ul €€ pelleHHs], IPOBOIUTh Pacy&éThl U OLICHUBATh
peabHOCTh MOIYYEHHOTO 3HaUeHUs! (PU3HMUECKOM BEIMYHHBI;

pelmars KadeCTBEHHbIE 3aJayd: BbICTPAWBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIENIOYKY
paccyXJeHUi ¢ OOpOl Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBJICHUS;

UCIOJb30BaTh MPU pPEIIEHUN Y4eOHBIX 3a/a4 COBPEMEHHble MH()OPMAIIMOHHBIE TEXHOJOIHH JUIS
MIOMCKA, CTPYKTYPUPOBAHMs, HUHTEPHNPETALMd M MpPEJCTaBICHUS Yy4eOHOM U HaydyHO-NOMYJISApHOU
uHpOpMalUY, MOJYYEHHOM M3 pPAa3IMYHbIX MCTOYHUKOB, KPUTHYECKU AaHAIM3UPOBATH IOJYYaEMYIO
HUH(pOpMaIINIO;

MPUBOANTH NMPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOeXHbIX Y4EHBIX-(DU3UKOB B pa3BUTHE HAayKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMs MO (HU3MKE B IOBCEIHEBHOM JKU3HU A oOecredeHus
0€30MacCHOCTH MpU OOpalleHud ¢ NpUOOpaMu U TEXHUUYECKUMH YCTPONCTBaAMHM, sl COXPaHEHMS
3JI0POBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpe/ie;

paboTaTe B TpyNIe C BBIIOJHEHHEM Pa3IMUYHBIX COLMAIBHBIX PpOJIEH, IJIAHUPOBATH PabOTY
TPYIIBI, PALMOHATIBHO PacCHpeAeisiTh OO0S3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTYalUsiX, aJIEKBATHO OLICHUBATh BKJIAJ Ka)KJI0OTO U3 YYaCTHUKOB I'PYMIBI B PELICHUE paccMaTpUBaeMOMn
npoOIeMBl.



K xoniy o6yuenus B 11 ki1acce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y OOYHAIOIIUXCSA YMEHUI:

JIEMOHCTPUPOBATh Ha PUMEPAX poJib U MecTO (PM3UKU B (POPMUPOBAHHH COBPEMEHHON HAyYHOU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU WU TEXHOJOTHH, B IPAKTHUUECKON AEATEIbHOCTU
JIO/IEH, IETTOCTHOCTh U €AMHCTBO (PU3NYECKOIN KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEIICH: TOUCUHBIH IEKTPHUCCKHUM
3apsj, Jyd CBETa, TOYEUHBIH HMCTOYHUK CBETA, SIEPHAsl MOJENb aTOMa, HYKJIOHHas MOJEJIb aTOMHOI'O
sJipa MpyU pelieHUH PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHHUS (TMPOLECCH]) W OOBSACHATHP HMX Ha OCHOBE 3aKOHOB
SIIEKTPOJMHAMUKA W KBAaHTOBOW (U3WKU: DIEKTPUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAas WHIYKLHUSA,
JeMCTBME MAarHUTHOTO MOJsl Ha IPOBOJHUK C TOKOM W JIBWXKYUIMICS 3apsfll, 3JIEKTPOMAarHUTHBIE
KosiebaHWs W BOJIHBL, NPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKECHUE, MPEIOMIICHHE,
uHTepdepeHus, AUdpakuns U MOJsSpU3alus CBeTa, JUCHEpCHUs CBeTa, (HOTOANEKTpUUYECKHl 3PPeKT
(boToapdexT), cBeTOBOE NaBlieHHWE, BO3HUKHOBEHHME JIMHEMYAaTOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaIi0aKTUBHOCTD;

ONKCHIBaTh H3YYEHHbIE CBOICTBa BemlecTBa (DJIEKTPUYECKHE, MArHUTHBIE, ONTUYECKHE,
ANIEKTPUYECKYIO MPOBOJAUMOCTD PA3IMYHbIX CPE) U SJIEKTPOMArHUTHbIE SIBJICHUS (IIPOLIECCHI), UCTIONb3YS
(bu3nyecKkue BEJIMYMHBL: AIEKTPUUYECKUM 3apsj, CHJIa TOKa, JIEKTPUUECKOE HAIPSKEHHE, dJIEKTPUUECKOe
COIMPOTHBIIEHUE, PA3HOCTh MMOTEHIIMAJIOB, AIEKTPOJIBIKYIIAS CHJIa, paboTa TOKa, MHIAYKLIHS MarHUTHOTO
noJist, cuiia Amnepa, cuia JlopeHia, HHIyKTUBHOCTD KaTYIIKH, SHEPTUs AJIEKTPUYECKOr0 U MarHUTHOIO
MoJiel, MmepuoJ M yacToTa KojeOaHuM B KojeOaTeJbHOM KOHTYpeE, 3apsii M Cuia TOKa B Ipoliecce
rapMOHUYECKHX 3JIEKTPOMArHUTHBIX Kosie0aHuil, GOKYCHOE pacCTOSIHUE M ONTHUYECKasi CUJia JIMH3bI, IPU
ONMCAHUU MPaBWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCHOJIB3YEMBIX BEIWYHH, MX OOO3HAUYEHUs M
€IMHULIBI, YyKa3bplBaThb (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (HU3MYECKYI0O BEJIUYMHY C JPYTUMU
BEIMYUHAMY;

ONMCBIBATH M3YYEHHBbIE KBAHTOBBIE SIBIECHUS U IPOLECCHI, UCHOJIb3YS (PU3MUECKHE BETMYUHBIL:
CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, AJMHA BOJIHBI U YacCTOTA CBETA, SHEPTHsl U UMITYJILC (POTOHA, IEPUO
MI0JTypacIaza, SHEPrysl CBSI3U aTOMHBIX s/Iep, IPU ONKUCAHUK MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI
UCIOJb3yeMbIX BEJIMYMH, MX O00O3HAUCHMsI U €AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYMHY C APYTMMH BEJIMUYMHAMH, BBIYUCIIATH 3HaUeHNUE (PU3NUYECKON BETMUUHBI;

aHAJM3UPOBATh (PU3UUECKUE MIPOLIECCH] U SIBJIICHUS, UCIIOJIb3ys (PU3HMUECKUE 3aKOHBI U MPUHLUIIBL:
3akoH OMa, 3aKOHBI IIOCJIEJOBATENBHOIO U MapaIeIbHOTO COEMHEHUs MTPOBOJHUKOB, 3aKOH J[Koymsa—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH HPSAMOJMHEHHOTO PaclpoOCTPaHEHUs CBETA, 3aKOHbI
OTpPaKE€HMsI CBETAa, 3aKOHbI IPEJIOMJICHUs CBETa, ypaBHeHME OHHIUTeHHa 111 (HoTorPdexra, 3aKoH
COXpaHEHUs SHEPIUH, 3aKOH COXPAaHEHHs MMITYJbCa, 3aKOH COXPAHEHHUs IEKTPUUYECKOIO 3apsizia, 3aKOH
COXpaHEHHs MaccOBOI0 YMCIA, NOCTYNaThl bopa, 3aKOH paguoakTUBHOIO pacnaja, pu 3TOM pa3indarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHUE U YCIIOBUS (IpaHULbI, 007aCTH)
IIPUMEHUMOCTH;

OIpeNeNATh HalpaBlIeHUEe BEKTOpa MHIYKIMM MAarHUTHOIO HOJS NPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHua;

CTPOMTH U OIMCHIBATh N300pa’keHHe, CO3/1aBaeMoe IJIOCKUM 3€pKaJIOM, TOHKOH JIMH30M;

BBIMOJIHATh  AKCIIEPUMEHTHl 10 HCCIEAOBAaHHIO (PU3MUYECKMX SBIEHUH M IPOLECCOB C
HCIOJIb30BAHMEM MPSMBIX U KOCBEHHBIX M3MEPEHM: Mpu 3TOM (QOpMynHpoBaTh mpoliemy/3agady U
TUIOTE3y YUeOHOT0 SKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000py10BaHUs, TPOBOIUTH
OMBIT U (OPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh NpPSIMbIE U KOCBEHHBbIE M3MEPEHHs (U3UUECKUX BEJIWYHMH, NPH TOM BHIOHMpPAThH
ONTUMAJIbHBIA CIOCOO M3MEpPEHMs] U UCMOJIb30BAaTh M3BECTHBIE METOJbl OLEHKM IOTPEIIHOCTEH
U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3MUECKUX BEIWYHMH C HUCIOJIB30BAHUEM INPSAMBIX W3MEPEHUM: NpH
TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yibTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYHUH B BUJIE TaOIUIl U TPaHKOB, J€TaTh BEIBOABI 110 pe3yabTaTaM UCCIIeI0BaHMS;

coOmoaTh npaBuiia 0€30MacHOTO TpyJa NMpU NPOBEACHUU HMCCIEIOBAHMN B paMKax y4eOHOTro
OKCIEPUMEHTa, Yy4eOHO-HCCIEeIOBAaTeIbCKOW M MPOEKTHOM  JESATEeIbHOCTH C  HCHOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOMCTB U 1TaOOPAaTOPHOTO 00OPYAOBaHUS;



pemaTh pacuéTHble 3aJaydl C SBHO 3aJaHHOW (DM3UYECKON MOJEeNbIo, HCIOJNB3YsS (hU3NYecKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJHM3a YCJIOBHUS 33/1a4d BHIOMpATh (PU3NYECKYIO MOJIENb, BBIIACIATDH
¢u3nveckre BeNIUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ PelIeHHs, TPOBOJUTh PacuéThl M OIICHUBATh
peanbHOCTh MOIYYEHHOTO 3HAYeHUST (PU3HMUECKOM BEIIUYHHBI;

peliaTh Ka4yeCTBEHHbIE 3aJayM: BBICTPAWBATh JIOTMYECKU HENPOTUBOPEUMBYIO  LEHMOYKY
paccyXJeHHUl ¢ ONOPOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

WCIOJIb30BATh MPH PEIICHUN Yy4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALUOHHBIC TEXHOJIOTHUH IS
IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAUMU M MPEACTaBICHUS Y4eOHOM M Hay4HO-IOMYJISIPHON
nHbOpMAIMY, TOJYYCHHON M3 pPa3IWYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIYYaeMYIO
WH(POPMAIIHIO;

OOBSICHATH TPHUHIUNBI JCWCTBUS MAIIWH, NMPUOOPOB M TEXHHUYECKHX YCTPOWCTB, pa3IvyuaTh
yClIOBUS UX 0€30IIaCHOTO UCIOJIBb30BaHUS B TIOBCEJHEBHON KU3HU;

MIPUBOJIUThH MPUMEPHI BKJIa/a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCII0JIb30BAaTh TEOPETHYECKHE 3HAHUS N0 (PU3MKE B IMOBCEJAHEBHOM XHM3HU AJIs 00ecredyeHUs
0€30MacHOCTH MpH OOpalieHuH ¢ NpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, JJISI COXpPaHEHHS
3JI0pOBbSI U COOJIFOJICHHSI HOPM JKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyIIEe C BBINOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX pOJIEH, MIaHUpPOBaTh pPadOTy
IPYIIbI, PAalMOHAIBHO PacCHpeleNsiTh O0s3aHHOCTM W IUIAHUPOBATH JESATENIBHOCTh B HECTAHJAPTHBIX
CUTYallUsIX, aI€KBAaTHO OLEHMBATh BKJIAJ KaKJIOTO U3 YYACTHUKOB I'PYIIBI B PEHIEHUE PACCMAaTPUBAEMOMN
poOIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
N a3/1eJI0B U TeM K I (upposnie)
/i p . Ilor — Beero onT%oanﬂe paKTﬁnqecKne 06pA3OBATENBHbIC
porp PaooThbI PaooThI pecypebl
Paznea 1. PU3UKA U METOAbI HAYYHOI'O ITIO3HAHMUSA
®u3rKa U METOIbI brbimorexa [OK
1.1 A 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO TTO3HAHUS 5
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bubaunoreka [IOK
2.1 | Kunematuka 5 https://m.edso0.ru/7f41bf7
2
bubaunoreka [IOK
2.2 | lunamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI COXpaHEHHS B bubmorexa LHOK
2.3 6 1 1 https://m.edsoo0.ru/7f41bf7
MCXAaHUKE 2
Hroro no pazaeiny 18
Paznea 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJIMHAMHUKA
OCHOBBI MOJIEKYJIIPHO- bubmorexa [TOK
3.1 KYIAD 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOH TeOpuu 2
bu6mmoreka IJOK
3.2 | OCHOBBI TEPMOANHAMHKH 10 1 https://m.edsoo.ru/7f41bf7
2
ArperaTHbIe COCTOSTHHS bubmoreka [IOK
3.3 | BemecrBa. da3oBbie 5 https://m.edsoo.ru/7f41bf7
TIepeXopl 2
Uroro no pazneny 24
Paznea 4. DJIEKTPOAMHAMUKA
Bbubnuoreka IJOK
4.1 | DuekTpocTaTUKa 10 1 https://m.edsoo0.ru/7f41bf7
2
ii:fo;gf::}?nﬁ ToK bubmmoreka LIOK
4.2 P ' 12 1 https://m.edsoo.ru/7f41bf7
ToKuU B pa3nUYHbIX 2
cpenax <
Uroro mo pazneny 22
PesepBHOE BpeMs 2
OBLIEE KOJIMYECTBO 68 3 3

YACOB I1O TTPOTPAMME
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11 KUIACC

KoanyecTBo yacon DJIeKTPOHHBbIE
Ne | HammeHoBaHue pa3ienoB K i (uuppoBbIe)
n/n U TeM MPOrpaMMbl Bceero OHT%OJ"’HHe paKTﬁ"quKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paznen 1. JIEKTPOIUHAMUKA
MaruuTHoe IoJIe. bubmaunoreka LIOK
1.1 | DnekTpoMarHuTHast 11 1 3 https://m.edsoo.ru/7f41c9
WHIYKIHA 7c
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKue 1 bubaunoreka LIOK
2.1 | ByeKTpOMarHUTHbIC 9 1 https://m.edsoo.ru/7f41c9
KoJIEOaHU 7c
MexaHudeckue u brbmmorexa LHOK
2.2 5 1 https://m.edsoo.ru/7f41c9
OJICKTPOMAariMuTHLIC BOJIHBI 7C
bubauoreka [IOK
2.3 | Onrtuka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no pazaeny 24

Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH

0 . bubmoreka [IOK
3.1 CHOBBI CITCLMAIbHON 4 1 https://m.edso0.ru/7f41c9
TEOPUH OTHOCUTECIIBHOCTHU 7c
Hroro no pasmeny 4
Paznen 4. KBAHTOBAS ®U3UKA
Seme AHTOBOI bu6mmoreka IJOK
4.1 JICMCHTRI KBAHTOBOR 6 https://m.edso0.ru/7f41c9
OIITUKHN
7c
bubmmoreka IJOK
4.2 | Crpoenne aTroMa 4 https://m.edsoo.ru/7f41c9
7c
bubmmoreka LJOK
4.3 | AtomHOE S1pO 5 https://m.edsoo.ru/7f41c9
7c
Uroro mo pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3IUKN

YACOB I1O TTPOTPAMME

Seme ACTDOHO Bbubnuoreka IJOK
5.1 JICMCHTBI CTPOHOMHH 1 7 1 https://m.edsoo.ru/7f41c9
acTpopu3uKu 7
Wroro mo pazneny 7
Pazgen 6. OGOBILIAIOIIEE IIOBTOPEHUE
bubmnoreka [IOK
6.1 | OboOrmatroriee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
7c
Wtoro no pasaeny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO 68 4 7
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. ®umszuka, 10 wmacc/ Mskume [.5., byxosuneB b.b., Corckmit H.H. monm pemakmueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

2. ®usuka, 11 xmace/ Mskumes [I.JI., Bbyxoenes b.b., Uapyrun B.M. mox penakmmei
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOANMYECKUE MATEPHUAJIBI VISl YUUTEJIA

1. ®usuxka. [loypounsie pa3zpadorku. 10 knace : mocodue ans odureodbpazonat. opranuzanuii / 0.
A. CaypoB. — 3-¢ m37., nepepad. — M. : [IpocBemenue, 2015. — 272 ¢. — (Kinaccuueckuit Kypc)

2. ®msuka. Iloypounbie paspabotku. 11 kmace : yweb. mocobme s 0O0meoOpa3oBart.
opranu3zanuil : 6a3zoBelii U yriyoa. yposHu / 0. A. CaypoB. — 4-e u3a. non. — M. : IIpocBemienue,
2017. — 274 ¢. — (Kimaccuveckwii Kypc)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Meroanueckue mocodbust mo ¢uszuke — Kopmoparmuum Poccuiickuii yueOHUK (M37aTEIBCTBO
Jlpoda — Benrana) (rosuchebnik.ru)

2. Enmunas womtekuust 1upoBbIX oOpa3zoBarenbHBIX  pecypcoB /  http://lwww.school-
collection.edu.ru

3. denepanbHOE TOCYIAPCTBEHHOE OIODKETHOE HaydyHOe yupexacHue «DenepanbHblii HHCTUTYT
MeJarornyeckux M3MEpeHHiD» 3aHMMAeTCsl UCCIIeI0BaHUSIMU B 00JIACTH OIICHKM KayecTBa 0Opa3oBaHUS.
VYupenurenem uHcTHTyTa siBisieTrcss denepanpHas ciyxkba mo Haa30py B chepe oOpa3oBaHUST W HAYKU
Poccuiickoit ®enepanuu (Pocodbpuamzop) / ®PTBHY «DUITN» (fipi.ru)

4. ]JlucTaHIIMOHHOE OOpa30BaHUE NJIsl IIKOJHPHUKOB W JIeTe B MHTEPAKTUBHOU dopme | Yuu.py
(uchi.ru)

5. Poccuiickas snekTponHas mkosa (resh.edu.ru)

6. Bbubamnoreka IIOK / bubnuoreka mudpoBoro o6pazoBaTeaIbHOr0 KOHTEHTa (ApPKpro.ru)


https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-metodicheskoe-posobie/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-metodicheskoe-posobie/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://fipi.ru/?ysclid=ln4orr86i8897968784#submenu:o-nas
https://uchi.ru/?-=&ysclid=ln4otehyj8668421794
https://uchi.ru/?-=&ysclid=ln4otehyj8668421794
https://resh.edu.ru/?ysclid=ln4ou5kywz934059454
https://urok.apkpro.ru/?ysclid=ln4nzrrcq452594409
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