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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro YypoBHS Ha YpOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUN K pe3yibTaTam
OCBOEHHMSI OCHOBHOW 00pa3oBaTenbHOU nporpaMmsl, ipeacrasieHHbix B PI'OC COO, a
Takke ¢ yd€toMm (QemepanpbHOM pabouell MporpaMMbl BOCIHTAHUS W KOHIIEHIIAN
npenojaBanust ydyeOHOro mnpeamera «Pusuka» B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannn, pean3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

AOOIT COO ¢ HOJIA ompenensieT coaepkaHne oOpa30BaHUS U OCOOCHHOCTH
OpraHm3alu  y4eOHO-BOCHHUTATEIBHOTO  Mpollecca Ha YpPOBHE  pealld3alluu
oOpa3oBaTenbHBIX TMPOrpaMM CcpemHero obmero ooOpasoBanus DeneparbHBIM
rOCy/IapCTBEHHBIM OOpa30BaTENbHBIM CTAaHAAPTOM CpEIHEro oOIIero o0pa3oBaHUs
(mamee — @I'OC COO). ApanTupoBaHHasi OCHOBHasg 0011e00pa3oBaTeIbHAS
nporpamMma CpeaHero oOIero oopa3zoBaHusi 00yUYalOIMUXCs ¢ HAPYIICHUSIMU OMOPHO-
JIBUTATEJILHOTO allliapaTa pacCuyuTaHa Ha JiBa y4eOHbIX roja peanusamuu B 10 - 11- x
KJIaccax.

AOOIT COO ¢ HOJIA obecneunBaeT MpPeeMCTBEHHOCTh € AJaNTUPOBAHHOU
OCHOBHOH 00111€00pa3oBaTEIbHON MPOrpaMMOl OCHOBHOIO 00I1Iero 00pa3oBaHUs
oOyyarlommxcsi C  HapyLICHUSIMU  OMNOpHO-ABUrareilbHoro ammapata ['BOY
«Pecnybnukanckuit ieHTp oOpazoBanus» U npeamnonaraet peanusanuo OI'OC COO ¢
y4eTOM OCOOCHHOCTEH pa3BUTHS OOYyYaroNIMXCsl CTapIlIero MIKOJbHOTO BO3pacTa B
nepuon ¢ 15-18 ner.

Henu, 3anaun u npuoputetHole HanpasieHuss AOOIT COO ¢ HOMA
chopmynupoBansl Ha ocHoBe DenepanbHON 00pa30BaTENbHON TPOrpaMma CpeTHETO

00111ero 00pa3oBaHusI.
Conepxanue mporpaMMmbl 10  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE

€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obyuarommxcst 10—11 kmaccoB npu 00yueHun ux
¢bu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AECSATEILHOCTHOIO IMOJXO/a.
[Iporpamma no ¢usuke coorBercTBYyeT TpeboBanusiM OI'OC COO k miIaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W MeETallpeAMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKkKe
YUYUTHIBAET HEOOXOAMMOCTh peaju3allid MEXKIPEAMETHBIX CBsS3ed (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMH YUYE€OHBIMU MpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC
1eau W3ydeHus (U3MKU Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs, IUIAHUPYEMbIC
pe3yJIbTaThl OCBOCHHUSI Kypca (PU3UKH: JUYHOCTHBIC, METAlpeAMETHBIC, MPEeIMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma mo pu3uKe BKIIOYACT:

e TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (pu3nuku Ha 6a30BOM ypOBHE, B TOM

YuCye IpeAMETHBIE Pe3yJIbTaThl MO rojamM oOy4YeHus;
e cojepkaHue yueOHoro mpeameta « Du3nkay 1mo rojgaM o0ydeHusl.



duszuka Kak Hayka o Haubosiee OOUIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B KaueCTBE
y4eOHOIro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUW 00
okpyxatomeMm wupe. [IKompHBIN Kypc (QU3MKH — CHCTEMOOOpa3yIOMMA IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB M SIBJICHHUM, H3y4aeMblX XHUMHEH, Ouosiorueut, Quanyeckomn
reorpadueii u actpoHomuer. Vcnonb30BaHNE W aKTUBHOE MPUMEHEHUE (DU3UICCKUX
3HaHUU OIpeNessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTEpHAIOB C
3aJlaHHBIMU CBOMCTBaAMHU U Jpyrux. M3yueHue (Pu3MKM BHOCUT OCHOBHOM BKIJIAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yUaromuxcs, B GopMUpoBaHUe
YMEHUU TPUMEHSITh HAYYHBIA METOJ TIO3HAHWS TIPH BBITIOJIHCHHUH WMH YYEOHBIX
HCCIIETOBAHNM.

B ocHOBY Kkypca ¢u3MKH JUisl YPOBHS CpeIHEro oOLIero oOpa3oBaHUs IMOJIOKEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3leloB (DU3UKH, BKIIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEl MaTepras Kypca GU3NKU 00bEeTMHEH
BOKpPYr (¢usnyeckux Teopuid. Bemgymmum B Kypce sABisiercs (HOpMHUPOBAHUE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus MOpeanoNaraeT HCIOIb30BAHUE
IYMaHUTApHOTO MOTEHIIMada GU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TakKXe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc U3k npeanosiaraeT 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKEHUN U3yYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEICTBOM  BBEACHMS  DJIEMEHTOB
coJiepKaHUsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpOoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pa3BUTUEM TEXHUKM W TEXHOJOTHH, a TakxkKe O0OCYyXKIeHus mpoliaem
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHYECKOW O0€30aCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CPEIHEro OOIIero
oOpaszoBanusi SBISOTCS (¢uznueckue Teopuu ((HOpMHUpOBaHME TMPEACTABICHUN O
CTPYKTYpe TOCTpOeHHUsl (pU3M4ecKkoil Teopuu, poiiu (yHIAMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O TMPUPOJIE, TPaHUIAX MPUMEHUMOCTH
TEOPUH, ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUI U IIPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJAX0 B Kypce (PU3MKU peau3yeTcs MPexJie BCEro
3a CYET OpraHu3aluu SKCIePUMEHTAIBHON IeaTeIbHOCTH oOyuatomuxcs. s 6a3oBoro
ypoBHSI  Kypca (U3MKA — O3TO  HCHOJb30BAaHHUE CHCTEMBI  (PPOHTAIBHBIX



KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a0OpAaTOPHBIX pabOT, KOTOPHIE B MPOrpaMMe IO
¢uzrke 00beIMHEHBI B OO CIIHMCOK YYCHHUECKHUX MPAKTHUYEeCKUX paboT. Beinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX padOT, MPOBOAUMBIX Il KOHTPOJS U OLICHKH,
OCYUIECTBIISIETCS YYaCTHUKAMU 00pa30BaTeNbHOTO Mpoliecca UCXOAsl U3 0COOEHHOCTEH
IUTAaHUPOBAHUS M OCHalleHus kabunera gusuku. [Ipu 3ToM obecnieunBaeTcs OBlIaJICHUE
o0Oy4arouMMUCS YMEHHUSIMH MPOBOJUTH KOCBEHHBIE HW3MEPEHHS, HCCIEIOBAHMS
3aBUCHUMOCTEHl  (U3MYECKUX BEJIMYUH M TIOCTAaHOBKY OIBITOB IO  IPOBEPKE
PEJIOKEHHBIX TUIIOTES.
Bonbiioe BHUMaHUE yIes€TCS PEIICHUIO paCUETHRIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JJIA Pacy€THBIX 3aJa4 TPUOPUTETOM SBISIIOTCA 3aJaud C SIBHO 3aJIaHHOMN
¢usznyeckol  MOJENbIO, MO3BOJISIIONIME NPUMEHATh  HM3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaKk U MHTErpupysl 3HaHUS U3 Pa3HbIX
pa3nenoB. J{s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISAIOTCS 3a/JaHUS Ha OOBSICHEHUE
OPOTEKaHUsl (PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAIOUIEH KU3HU, TpeOyromue
BbIOOpa (PU3UUECKON MOJIENH JIJIsl CUTYALMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpedoBanusimu GI'OC COO k maTepuanbHO-TEXHHYECKOMY
oOecreyeHn0 y4yeOHOro mponecca 0a30Bblil YpOBE€Hb Kypca (U3UMKM Ha YPOBHE
cpeaHero ooOuiero oopa3zoBaHMsl TOJKEH U3y4aThCs B YCIOBUSIX MIPEIMETHOrO KaOMHETa
(U3MKM WM B YCIOBHUSX HUHTETPUPOBAHHOIO KaOMHETa IPEAMETOB €CTECTBEHHO-
Hay4YHOro IHukjia. B kaOuHeTe (DU3MKHU NOKHO OBITH HEOOXOAMMOE JabopaTOpHOE
000pyI0BaHUE [JIs1 BBIMIOJIHEHHSI YKA3aHHBIX B MpPOrpaMMme Mo (U3UKE YUYEHUUYECKUX
IPAaKTHYECKUX padOT U IEMOHCTPALIMOHHOE 000pYI0BaHHE.
JlemoHCTpannonHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JTOCTaTOYHOCTH U OOECHEeYMBAaET TIOCTAHOBKY II€PEUMCIICHHBIX B
nporpamMme Mo (U3MKE KIOYEBBIX JEMOHCTpAIMil IJIsl MCCIEOBAaHUSA H3y4aeMbIX
SBJICHUM W MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHHM.
OCHOBHBIMHU TIEJIIMH U3y4eHUs] PUZUKHU B 001IeM 00pa30BaHUU SBIISIOTCS:
e (opMupoBaHUE UHTEPECA U CTPEMJIICHUSI 00YUAIOIIKUXCS K HAYYHOMY U3YUYEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEICTAaBICHUNA O HAyYHOM METOJAE MO3HaHUS M (POPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa HU3Y4YEHHs] OCHOB
CTPOEHHUS MAaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (¢dopMupoBaHHE YMEHHU OOBACHATH SBJICHUS C WCIOJIb30BaHUEM (PU3MUYECKUX

3HaHUU U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHHE TpPEACTABICHUNH O poiu (U3UKU s Pa3BUTUS APYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.



JlocTmkeHne STUX Lenedl 00ecrneuynBaeTcs pEIIeHHEM CIEIyIONMX 3a1ady B
mpolecce u3ydeHus Kypca (U3NKH Ha ypPOBHE CpeHEro o01ero oopa3oBaHus:

e TMpPHOOpETEHHE CHUCTEMBbl 3HAHWUK 00 OOHMX (PU3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYas  MEXaHUKY, MOJIEKYJSIpHYIO  (QH3HKY,
AIIEKTPOJMHAMUKY, KBAHTOBYIO (PU3MKY U 3JI€MEHTHI aCTPO(PU3HKH;

e (dopmHpoBaHHE YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHHS A OOBICHEHUS
¢uznyecKkux SBICHUN B MPUPOJE U ISl MPUHATUA MPAKTUUECKUX PEIICHUM B
TIOBCEHEBHO JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3334 C IBHO 3aJaHHON (u3ndeckon
MOJIEIIBIO, 3a/1a4, TIOPa3yMEBAIOIINX CAaMOCTOSATEIBHOE CO3/IaHle (PU3NIECKON
MOJIETH, aJICKBaTHOM YCIOBUAM 3a/1a4H;

e TMOHMMAaHHE (PU3NYECKUX OCHOB U MPHUHIMIIOB JIEHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITENIFHOTO TUIAHUPOBAHUS W TPOBEICHUS
¢u3nYecKuX HSKCIEPUMEHTOB, aHalM3a W WHTEpIpeTanuu uHpopmammu,
OTIpeICNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIOBUM M1 pa3BUTHS YMEHHM NPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPYECKOU J1E€ATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi YpPOBEHb) Ha YPOBHE CpEAHEro OOIIEro
obOpazoBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenwo), B 11
KJacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemeiii B mporpamme 1o (¢U3MKE TMepedYeHb JTabO0paTOpHBIX U

OPAaKTHUECKUX paboT SBISETCS PEKOMEHIOBaHHBIM, Y4YWUTEIb JENaeT BbIOOD
OpoBeJeHUsT J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HMHAMBHUIYaJIbHBIX
0COOEHHOCTEH 00yYarOIUXCS.
Ipuauunsl 1 noaxoas! k peanuszanuun AOOII COO HOJA
Hpunyunwt peanuzayuu AOOII COO HOAA

e [IpuHUMI €IMHCTBA AMATHOCTUKUA U KOPPEKIMHU, KOTOPBIN PEau3yeTcs B IBYX
acrniekTax (KOppeKIHMOHHas paboTa Ha OCHOBE KOMIUIEKCHOTO JIMarHOCTUYECKOIrO
oOcneoBaHUs M KOHTPOJS JWHAMMKMA W3MEHEHUW JIMYHOCTH, TOBEJACHUS W
NEeATEeIbHOCTH, SMOIUOHAJILHBIX COCTOSIHUN 00y4aromierocs).

o JlesTeNbHOCTHBIA NPUHIIUI, ONPEACNSIOIMA TAKTUKY MPOBEIEHUS PaOOTHI

yepes aKTUBU3ALINIO ACSATEIbHOCTH Kaxaoro odyyvaromierocsi ¢ HOJIA.



o [IpuHuun ydera WHAMBUAYAIbHBIX, AU(PGEPEHIUPOBAHHBIX OCOOEHHOCTEN
oOyuatomerocst ¢ HOJIA ¢ yueTtoM pasHO0Opa3us BbISIBICHHBIX HapYILIECHU.

o [I[pyuHIMIT  CHUCTEMHOCTHM  KOPPEKLMOHHBIX,  HPOPUIAKTUYECKUX U
pa3BUBAIOIINX 33/a4.

o [IpuHuun BapuaTUBHOCTH (BO3MOXKHOCTh COCYILIECTBOBAHUS Pa3TUYHBIX
HOIXOJ0B K OTOOpY COAEpKaHUS M TEXHOJOTMM OOy4eHHs IIpU COXpaHEHWUU
WHBAPUAHTHOTO MHUHUMyMa COJEpKaHUS o0Opa3oBaHUSI C  y4eTOM  OCOOBIX
oOpa3oBarenbHbIX OTpeOHOCTEHN oOyuaromuxcs ¢ HOJA).

e [IpyuHIMIT  HENpEpHIBHOCTM  IMOJIy4eHUs  0OpazoBaHus  (IOJrOTOBKA
oOyuatomierocss ¢ HOJIA K uHTerpauuu B CHUCTEMY HENPEPHIBHOTO 0Opa30BaHMS;
o0ecrnieueHrne NPeeMCTBEHHOCTH 3HAHUM ).

o [IpuHIMI WHKIIO3WBHOCTH, HAMPABICHHBIA Ha MPOAYKTHBHOE BKIIOUEHUE
kaxxaoro odyuaromierocs ¢ HOJIA B oOpa3oBaTenbHbIN MpOIECC BHE 3aBUCUMOCTU OT

€ro OFpaHI/ILIeHI/Iﬁ N CTAapPTOBBIX BO3MO>KHOCTEH.

COAEPXAHUE OBYUEHUA
10 KVIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUSA

®usuka — Hayka o npupone. Haydynele METOAbI IMO3HAHUSA OKPYKAIOLIEro MHUpA.
Ponp oskcmepuMeHTa WM TEOpUM B IPOLECCE IMO3HAHUA NPUPOIBI. ODKCIIEPUMEHT B
dusnke.

MopenvupoBanue (U3MYECKUX SBIEHUW W TMporeccoB. HayuHble THUIOTE3HI.
@duznyeckrue 3aKOHbl M TEOpUU. ['paHMIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u Mecto puzuku B HOpMUPOBAHMH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
MIPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble 1 IU(POBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3zaea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe JIBWKeHHE. OTHOCHUTEIBHOCTH MEXAHHYECKOTO  JIBHOKCHUS.
Cucrema orcuéra. Tpaekropusi.



[lepemenienue, ckOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MATEPUAIBHOW TOYKH, WX MPOCKIMUM HAa OCH CHCTEMBI KOOPAWHAT.
CrnoxxeHue nepeMeleHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PpPaBHOYCKOpPEHHOE MPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IIyTH U MEPEMEIICHUS MaTepUaIbHON
TOYKHU OT BPEMEHHU.

CBoOomHOE TIafieHue. Y CKOpEHHE CBOOOTHOTO TTaIeHUS.

KpuBonuneitnoe nBuxeHue. J[BUKEHHE MATEPUAIBHOW TOYKU MO OKPYKHOCTHU C
MOCTOSTHHOM O MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOpOCTh. [lepuon
U yactoTa oOpamnienus. LleHTpocTpemMuTenbHOe YyCKOpEHHUE.

TexHUYeCKHe YyCTPOWCTBA U MPAKTHUYECKOE MPUMEHECHUE: CIHUIAOMETD, IBUKCHUE
CHApSI0B, LCIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mogens cHCTEMBI OTCYETA, WILTIOCTpAIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue paBuxkeHuss Tena, OpOIIEHHOTO TOA YIVIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO aJACHHUS.

Hanpagnenune ckopocTl pu ABMKEHUH 1O OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yyeHne HEpaBHOMEPHOIO JBHKEHUSI C LEIBI0 OIPEICICHUS MIHOBEHHOU
CKOpOCTH.

HUccnegoBanne COOTHOLICHUSI MEXAY NyTAMH, MPOUICHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIC TPOMEKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocuTenbHOCTH ['amunes. Ilepseiit 3akoH HerotoHa. MHepuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uinuu cui. Bropoii 3akoH HeroToHa aiist
MaTepUAILHOW TOYKH. Tpernit 3akoH Hbr0TOHA 111 MaTEPUAIIBHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabsl TpeHus (mokosi, cKolyibkeHUs, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIbXKEHUsS U cuiia TpeHus nokos. Koaddumment tpenus. Cumna
COIPOTHUBJICHUSA MPU IBUKEHUU TEJIa B KUIKOCTH UJIU Ta3e.



[ToctynaTenbHOE U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpaiieHus. [linedo cunbl. Y CoBUs paBHOBECHS
TBEPAOTO TEJIA.

TexHuyeckre yCTpoHCTBA M IPAKTHUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUN.

CpaBHEeHHE MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(pOopMaIIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM IOABEME U ITaICHUH.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBMxKEHUs1 OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

Hccenenopanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B IIPYXKUHE U
pPE3UHOBOM 00pasle, OT UX AePopMarii.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonbl coXxpanenusn 6 MexanHuke

Nmiynibc MaTepuanbHON TOUKH (Tesa), CUCTEMBl MaTepuaIbHbIX ToueK. Mmmysbce
CWIBl W W3MEHEHHE MMIyJIbca Tejla. 3aKOH COXPAaHEHHsI HMMIyJibca. PeakTuBHOE
JBUYKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU YHEPTHUH.

[ToTenmnuanbHas 3Heprusi. [loTeHnManbHass SHEPTUS YNPYro AePOPMUPOBAHHOM
npy>xuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U NOBEPXHOCTH 3EMJIH.

[loTeHnmanbHble U HEMOTEHUHUAIbHbIE CUIbl. CBS3b PabOThl HEMOTEHIMATbHBIX
CUJI C H3MECHEHMEM MEXAHMYECKOM DHEPrMM CHUCTEMBI TEJI. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkrue YCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOIIEp,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEeHIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne aOCOMIOTHO HEYMPYroro yjaapa C TOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBa3u pabOThI CUJIBI ¢ U3MEHEHUEM MEXaHMYECKOW PHEpruu Teja
Ha IpUMepe PaCTSKEHUS! PE3UHOBOTO XKI'yTa.

Paznen 3. Modseky/sipaasi GU3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddysus. Xapakrep ABMKEHUS U
B3aUMOJICHCTBUS YacTULl BeulecTBa. MoJenu CTpOeHHUs Ira3oB, KUIAKOCTEH M TBEPABIX
Tel U OOBACHEHHE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojenei. Macca u pazmepsl
mouiekyJl. KonnuectBo Bemectsa. IToctosHrass ABoraapo.

TenmoBoe paBHOBecue. Temmepatypa u e€ usmepenue. lllkana temmeparyp
Lenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KMHETUYECKOU
TEOPUH UCATBHOTO ra3a. AOCOIIOTHAs TEMIIEpaTypa Kak Mepa CpelHel KHHETUYECKOM
SHEPIUU TEIUIOBOIO JBMXKEHMS vacTull rasza. lllkama temnepartyp KensBuHa. I'azoBble
3aKOHbl. YpaBHeHHMe MeHneneeBa—Knaneiipona. 3akon /lanpToHa. M3ompouneccel B
UJIeabHOM Ta3€ C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, AOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBa, PoTorpaduu MoJeKyml
OPTraHUYECKUX COCTUHECHUMN.

OmnbiThl 10 U PYy3UHN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Mopens onbita lITepHa.

OnbIThI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS.

Mogaenb, WIIOCTpUpyoLIas IpUpPoAY AaBICHUS ra3a HA CTEHKU COCY/a.

OneITel, WUIIOCTPUPYIOIIME  YPAaBHEHHE  COCTOSIHUSA ~ MACAIBHOIO  rasa,
U30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

OnpeneneHre Macchl BO3/IyXa B KJIaCCHOM KOMHATe HAa OCHOBE U3MEpPEeHUM 00BbEMa
KOMHATBI, IaBJICHHS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCHMOCTH MEXKIY MapaMeTpaMU COCTOSIHHUSI Pa3peKEHHOrO
rasa.

Tema 2. Ocnosvl mepmoounHamuxu

TepMoanHaMuueckass cucremMa. BHYTpEHHssI DJHEPIUs TEPMOAMHAMUYECKOMN
cucteMbl U crnocoObl e€ u3meHeHus. KommuectBo TemnoTel U pabota. BHyTpeHHss



SHEPrusi OJJTHOATOMHOIO UAEAIbHOTO Ta3a. Buasl Temmonepeaaun: TEILIONPOBOJAHOCTD,
KOHBEKIIUS, U3TyUCHHUE. Y IesibHasl TEIIOEMKOCTh BellecTBa. KonnuecTBO TEMI0Th Mpu
TerIonepeaaye.

[lonsitue 00 anmumabaTtHOoM mponecce. llepBhlif  3aKOH  TEPMOJIMHAMUKH.
[IpumeHneHnue mniepBOro 3aKoHa TEPMOAMHAMHUKMA K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIEecCcoB B MPUPOJIE.

TeruoBble Mamuubl. [IpuHIUNBL ASCTBUS TeMIOBBIX MamuH. [IpeoOGpa3zoBanus
SHEPrUd B TEIUIOBBIX MamuHaxX. KoadduuueHT mnone3Horo AeMcTBUS TEIIOBON
mamuHbl. Hukn KapHo U ero xo3Q@UIMEHT MOJNE3HOTO ACUCTBUS. DKOJIOTHMYECKHE
POOJIEMBI TETNIOHEPTETUKU.

TexHuyeckue yCcTpoilcTBa U MPAKTUUECKOE MPUMEHEHHUE: JBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPTUU Tella MPU COBEPIICHUU PaOOThI: BBUIET MPOOKU
13 OyTBUIKK MO/ JEUCTBUEM CXKATOTO BO3/AyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
MyTEM TpeHUst (BUACOIEMOHCTpALIUS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Tela Ipu Terlonepeaaye.

OmnbIT 10 aAabaTHOMY PAaCIIMPEHUIO BO3TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENs BHYTPEHHETO CTrOpaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnibie cocmoanus eewyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHaeHcauus. McmapeHue u kuneHue. AOCONIOTHAs MU
OTHOCHUTENIbHAS BJIAXKHOCTh BO3dyxa. HackimeHnHsli map. VYjaenpHas TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATypPhl KATICHUS OT J1aBJICHHUS.

Teépnoe Teno. Kpucrammmueckue um amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpemMeHHble Matepuanbsl. [lmaBnenune wu
KpUCTaJUIU3anus. Y ieJibHas TeruioTa miasieHus. Cyoaumanus.

VYpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckne yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP W
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUH TMOJIYUYEHHUS] COBPEMEHHBIX MaTEpHUaiOB, B TOM
YuCJie HAHOMAaTepUaioB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.



JleMOHCTpanust KpuCTaJuioB.
Vuenuueckuii sxcnepumenm, nabopamopnsvie padomoi
N3mepeHre OTHOCUTENbHOM BIaXKHOCTH BO3/1yXa.

Pasnen 4. JinexkTpoaAnHaMHKA

Tema 1. Inekmpocmamuxa

DJeKTpU3alus Tell. JJIEKTPUYECKUM 3apsal. JBa BUAA SJIEKTPUUECKUX 3apsigoB.
[IpoBOOHUKH, NUAJIEKTPUKH U MOJYIPOBOJHUKUA. 3AKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsaa.

B3aumogeiictBue 3apsanoB. 3akoH Kynona. TodeuHBI AIEKTpHUUECKUN 3apsil.
Onexktpuyeckoe  none.  Hanpsok€HHOCT — 3mekTpuyeckoro  nossd.  [IpuHiun
CYyNEPHO3ULHH JIEKTPUUECKUX TOJIeH. JINHUM HAPSKEHHOCTH IEKTPUYECKOTO TOJIS.

PabGoTta cun snexktpocrarnueckoro mosis. I[loTenmuman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOIHMKM UM JAUANEKTPUKH B JJIEKTPOCTATUYECKOM Tojne. JludnekTpuyeckas
MIPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

TexHuueckne YCTpPOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: IJIEKTPOCKOII,
ANEKTPOMETP,  BJEKTpOCTaTHYecKas  3aluTa, 3a3eMJICHHE  3JIEKTpOnpuOOpOB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCATOpa OT IUIOMIAJH IUIACTHH,
PACCTOSTHUSI MEK]ly HUMU U TIUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MmepeHne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DJIEKTPUYECKHAN TOK. Y CIOBUS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKA. MIcTOUHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 yuacTKa LenH.

DNEKTpUYECKOE  CONPOTUBJIEHUE.  YJIETBbHOE  CONPOTHBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora  snektpuueckoro  Toka. 3akoH  JDkoyms—Jlenna.  MoiHOCTh
3JIEKTPUYECKOTO TOKA.



DNEeKTPOABMKYIIAsL CHJIa U BHYTPEHHEE CONPOTHBJIEHUE MCTOYHHKA TOKA. 3aKOH
Oma ni71s1 ToTHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMmbIkanue.

DneKTpoHHass MPOBOJMMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAIJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBoauuku. CoOCTBEHHAs! M MPUMECHAs! TPOBOAUMOCTH TOIYTIPOBOTHUKOB.
CoiictBa p—n-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTpUYECKHU  TOK B pacTBOpax H  pacilaBaX  AJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIH3.

DIIeKTpUYEeCKU TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSATEIbHBIA Pa3psI.
Monnus. [1na3ma.

TexHHUUeCcKre yCTpPOKWCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble TPUOOPHI, AIEKTPOOCBETUTEIbHbBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIA JUOJ, TEPMHUCTOPHl U
(oTOpE3UCTOPHI, NOITYIPOBOJHUKOBBIN AHO/I, FaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuilbl TOKAa U HATIPSYKEHUS.

3aBUCUMOCTb  CONPOTHUBIICHUS LHUJIUHIAPUYECKUX IPOBOJAHUKOB OT JJIMHBI,
IUIOLIAM MTONIEPEYHOIO CEYEHUS U MaTepHaa.

CMmelaHHOEe COeIMHEHNE MTPOBOITHUKOB.

[Ipamoe  wm3MmepeHue  JJIEKTPOABMKYIIEHM  cwibl. KopoTkoe — 3aMbIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD IUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHre HNeKTPOABHKYIIEH CHJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaOnronenue aniexTposiusa.

MeknpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 6a3oBoro ypoBHs B 10 kiiacce OCyIIeCTBISETCS C YUETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTUKU, OUOJIOTUH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meoswcnpeomemnvie nowsmusi, CBSI3aHHBIE C HW3YYEHHUEM METOJOB HAy4HOIO
MO3HAHUS: SIBJICHHUE, HAYYHBIH (DaKT, runoresa, (pu3nyeckasi BeIMYUHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: peumieHHe CUCTEMBbl ypaBHEHUH, JUHEWHas (yHKuus, mapadona,
runep6osa, X rpaguKyd U CBOWCTBA, TPUTOHOMETPHUUECKHE (QYHKIIMH: CHHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
IPOEKIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexanwdeckoe IBWKEHUWE B KUBOM mpupojne, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHJbI TEIJIONEpeNayl, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOJE.

Xumusi: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEU M Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJIUTHYECKAST TUCCOLMALINS, TAJIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE JBUKEHHUI C MCIOJb30BAHHMEM MEXAHH3MOB, YUYET
TPEHUS B TEXHUKE, NOAIIMITHUKH, HCIIOJIb30BAHHWE 3aKOHA COXPAHEHHUS HMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET W JApPYyTUE), JBUraTellb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHJUIMOHEpP, TEXHOJOTUU  MOJIYYECHUS
COBPEMEHHBIX MAaTEepUajoB, B TOM YHUCJIE€ HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs] 3allUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIN
IOPUHTEP, DBJEKTPOHArpeBaTelbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE PUOOPHI,
rajibBaHHKA.

11 KIIACC

Pa3znen 4. JiaekTpoaMHAMMKA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUSA

ITocTostHHbIE MarHuTHl. B3auMoOJeWCcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTtHoe
nosne. Bektop MarHUTHOMW WHAYKUUU. [IpuHOMIO Cynepno3Wiuy MarHUTHBIX TMOJIEH.
Jluanm MarauTHOM wWHAYKIMU. KapThHa JWMHUM MArHUTHOM WHAYKUHWM —TIOJS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJsie MPOBOJIHUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMA MAarHUTHOTO
NOJsl JJIMHHOIO IPAMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO NPOBOJHUKA,
KaTylku ¢ TokoM. OnbeIT Dpcrena. B3anmoeicTBue NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ MOIyiIb W HalpaBi€HUE. [[BUKEHHE 3apsHKEHHOW YaCTHUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHa.

SIBiIeHME BIEKTPOMArHUTHOW WHAYKIMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIUU.
DJIEKTPOJIBIXKYIIAs CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKu Dapanes.

BuxpeBoe nsnektpudeckoe 1moje. OIEKTPOABMXKYILNAs CWJIAa HWHIYKIUA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.



NunyktuBHOCTh.  SIBIEHHME  CaMOMHAYKUMH.  OJJEKTPOABMXKYyIIash  cuja
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHe YCTPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI,  JJIEKTPOJBUTaTENb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YaCTHIL,
WHAYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MarHUTHOTO TTOJISL.

B3anmoneicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBlIeHME AIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh JJIEKTPOJBWKYIIEH CHJIBI WHIAYKIUMA OT CKOPOCTH HW3MEHCHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue nercTBUA MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW UHTYKIIHH.

Paszpnes S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

Koneb6arenbnas cuctema. CBOOOIHbIE MEXaHUUECKUE Koebanus. ['apmonnueckue
konebanus. [lepuon, yacrora, ammuTyaa u ¢asza konedanuil. IIpy>KMHHBIA MasSTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMoHHuYeckux kosieOanuid. IlpeBpaienue
SHEPIUU MPU TAPMOHUYECKUX KOJIECOAHUSIX.

Konebarenbupiii  koHTYyp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KoOJieOaHUS B
UJCATbHOM  KOJIEOaTeIbHOM  KOHType. AHAJOTUSl MEXIY MEXaHWYECKUMHU U
ANIEKTPOMATHUTHBIMU KoJjebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUH B
UJeaIbHOM KOJie0aTeIbHOM KOHTYPE.

[IpencraBnenre o 3aTyxawoluX KoieOaHUSX. BBIHYXJIEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BoiHyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[Tepemennsiil Tok. CHHYCOMIAJIbHBIA TEPEMEHHBIA TOK. MOIIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEWCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSHKEHUS.



Tpaunchopmarop. IlpousBonctBo, mepedauya u MOTPEONICHHUE BICKTPUUYECKOM
SHEPruu. OKOJIOTMYECKHE PHUCKUM TPU MPOU3BOACTBE dIeKTposHepruu. KynbTypa
WCTIOJIb30BaHUSA AJIEKTPOIHEPTI MU B TIOBCEITHEBHOM KU3HH.

TexHuyeckre yCTpoOMCTBA U MPAKTUUECKOE MTPUMEHEHHUE: AIEKTPUUECKUIN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUH JIEKTPOIepeay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KOJAEOATEIbHOM CHUCTEMbI (MPYXUHHBIA WU
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommx KojieOaHHiH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuuiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa M HAIpPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc 1mpum  1mocnenoBaTENbHOM — COCNMHEHWM  PE3UCTOPA,  KATYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenps TMHUY IEKTPONEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

WccnenoBanue 3aBUCUMOCTH MIEPUOJIa MAJTBIX KOJICOAHUM rpy3a HA HUTH OT JJIUHBI
HUTU U MacChl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B LENM M3 IOCIEAOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 6OJIHbL

MexaHnueckue BOJIHBIL, ycloBus pacnpoctpanenus. Ilepuon. CkopocThb
pacripocTpaHeHuss W JyiMHa BoJiHBL.  [lomepeuHble W MPOJOJBHBIE  BOJIHBL.
WNurtepdepenius u iuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3Iy4Y€HUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B asnexkrpomarautHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUE, TMpesioMJIeHUe, Mojspu3ainus, audpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >JEKTPOMArHUTHBIX BOJIH. [IpyMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3H U TENEBUACHUSA. Paqnookaus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBI.

TexHuyeckne yCTpOHCTBA M NPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JHAarHOCTHMKAa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu



OO6pa3oBanue U pacpoCTPAHEHUE MONEPEUHBIX U MPOJAOJIbHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

Habmoienue orpaskeHus U NpeJoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJOW U YaCTOTOM
KOoJieOaHU .

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpPaXXEHUE, MPEJIOMIIEHUE,
noJispu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onruka. IIpsAMonuMHENHHOE  pacHpoOCTpaHEHUME CBETAa B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxxeHue cBera. 3akoHbl OTpakeHUs cBera. llocTpoeHue wu300paxkeHUil B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3akoHBI MpeNOMICHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npemomiicHusi. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi  yroia MOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparoue 1 pacceuBaroye JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE U
onTHYECKas cuia TOHKOW JuH3bL IlocTpoeHue wu300pakeHHWid B coOuparomux Hu
pacceuBaromux JMH3ax. DopMysia TOHKOM JTUH3bIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MuTtepdepennns cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIOICHUSI MAKCUMYMOB M MUHMMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JIBYX
CUH(]a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

HNudpakusa ceta. JudpakuroHHas pemérka. YCIoBUE HAOIIOJICHUS TJIaBHBIX
MaKCHUMYMOB IPHU NaJCHUH MOHOXPOMAaTUYECKOTO CBETa Ha TUGPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuueckue yCTpOMCTBA MW  NPAKTUYECKOE TNPUMEHEHHWE: OYKH, JIymna,
¢doToamnmapaT, TPOECKIMOHHBIA anmapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
nudpakMOHHAs PEMIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpsMonuHeiHOE pacnpoOCTpaHEHUE, OTpakKE€HUe ¢ MPEJIOMIICHUE  CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnenoBanne CBOMCTB H300payKeHUH B JTMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenne natepdepeHny cBeTa.

Habmronenune nudpakium ceera.



Hab6nronenue nucnepcuu cBera.

[TomyyeHue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Toydenue ciekTpa ¢ TOMOIIbIO TU(DPAKIMOHHON PEIIETKY.
Habinroienue nossipyuszanuu cBera.

Vuenuyeckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne nokasarens NpeJOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Habutoienue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCHTEJIbHOCTH

I'paauiel MPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. llocTymarsl crienuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: WHBAaPHUAHTHOCTH MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C 3HEPrHENM W HMMIYJIBCOM PEISATUBUCTCKOM YaCTHUIIBL. DHEPTHUs
TIOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsa3u sHepruu GOTOHA C €ro YacTOTOM. DHEPrusi u
MMITYJIbC (POTOHA.

OtkpbiTue u uccienaopanue Qorordpdexra. Onbitel A. I'. CrosieTroBa. 3aKOHBI
doTordhdexra. VYpaBuenue DOitHmTeriHa s doroddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPaKTUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

Uccnenosanne 3akoHOB BHeMIHETO (GoToddeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHIL.
[Inanerapnas moxens aroma. Iloctynatel bopa. M3nydyenue u moryonieHue (poToHOB
[IpU MEPEXOJEe aToMa C OJHOTO YpOBHS SHEPruu Ha Apyroil. Buabl ciektpoB. CrekTp
YPOBHEW 3HEPIUU aTOMa BOJOPO/IA.



BonnoBeie cBoiictBa wactuu. Bosnbl ge bpoisg. KopmycKylsipHO-BOJTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyUCHHE.
TexHuyeckne ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJbHBIA aHau3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITYyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
Hab6nronenue muHEYaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3BIBAIOIIME CIIOKHOCTH  CTpoeHus sapa. OTkpeiTHE
paanoaktuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuro coctaBa pagrloOaKTUBHOTO
m3nydenus. CBoicTBa anb(a-, Oeta-, raMmma-u3iydeHus. BiusHue pagnoakTHBHOCTH Ha
KVBBIE OPTAHU3MBL.
OtkpeiTHE TpoTOHa U HeWTpoHa. Hykionnas wmoxens snpa [elizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sajapa. M30Torsl.
Anbda-pacnaa. DNEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmnaj. ['amma-uzinydyeHue.
3aKOH paJMOAKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT Macchl sapa.
SnepHble peakunu. JleneHue u CUHTES sI€ep.
Snepubrit peaktop. Tepmosinepusiii cuHTe3. [IpoOaemMbl U MEPCIIEKTUBHI SACPHON
DHEPreTUKHU. JKOJIOTHUYECKNE ACTIEKTHI IAEPHON IHEPTETUKH.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertoapl HAOJIIOCHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalIbHbIE B3auMOoieicTBUS. EMUHCTBO (u3nueckoii KapTUHBI MUpA.
TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHas boMoa.
Jlemoncmpayuu
CU€TurK MOHU3HPYIOIINX YACTHL.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB 4yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHN

Otanbl pa3BUTHS acTpoHOMHH. [IpukiiamHOE€ M MHPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMUM.

Bun 3Bépanoro HebOa. Co3Be3nusi, sApKue 3BE3AbI, IUIAHETHI, UX BHUIAUMOE
JIBUOKCHHUE.



ConneuHas cucrema.

Connne. ConHeunas akTUBHOCTb. MlcTounuk sHeprun CosiHUa U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CeKTPaIbHbIA KIaCC — CBETUMOCTBY. 3BE3/bI
[JIABHOM TIOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» A 3BE3]
[JIABHOM  TIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoOBpEeMEHHbIE
MIPEICTABICHUS O TPOUCXOKIECHNUHU 1 HBOIOIMU CoNHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3 .

Mneunstii [lyte — nHama I'anaktuka. Ilomoxenne u nBwkenue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE IBIPHI B sapax
rajgakTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa006xia. Pasberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe nsnydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaOntonenusi HEBOOPY>KEHHBIM TIJ1a30M C UCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 OTIpEICICHUS TOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEeBEPHOro MOJIyIIapys U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mnegnoro [lytu.

O0o0maromiee MOBTOPEHUE

Ponb ¢usuku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHUYECKOU, COLIMaTbHON 1
ATUYECKOU cepax NesTeIbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKKM U aCTPOHOMHUU B
COBPEMEHHOM HAy4yHOW KapTHUHE MHUpa, POJb (PU3NUYECKOW TEOpuu B (POpMUPOBAHHU
IPEICTaBICHUN O (PU3NYECKONW KapTHUHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI MHUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUMN O IPUPOJIC.

MexnpeamMeTHbie CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCymecTBiIsIETCs ¢ Y4ETOM
coJiepKaTeNIbHBIX MEKITPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTHKU, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meorxcnpeomemnvlie nonsamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O
MO3HAHUS: SIBJICHWE, Hay4YHbIN (akT, runores3a, puznueckas BeJIMYMHA, 3aKOH, TEOPUS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMBbl YpaBHEHUW, TPUTOHOMETPHUUECKHE (YHKIIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKJIECTBO,
BEKTOPbl M HMX MPOEKIMH HAa OCHU KOOPJMHAT, CJIO0KEHHUE BEKTOPOB, MPOU3BOJHBIE
AJIEMEHTApHBIX (YHKIUHN, IPU3HAKU MOI00MST TPEYTOJBHUKOB, ONIPEACIICHUE TIIOIAIN
MJIOCKUX QPUTYp U 00bEMA TElI.

buonoeus: snexrpudeckue SBICHUS B )KUBOW MPUPO/IE, KOJIeOATEIbHbBIE JBUKEHUS
B JKMBOW MNPUPOJIC, ONITUYECKUE SIBJICHHUS B >KMBOW NPUPOJE, ACHUCTBUE paavalMyd Ha
YKUBBIE OPTAHU3MBI.



Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEIL,
MEXaHU3MbI 00pa30BaHUS KPUCTALTUICCKON PEeMETKH, CIIEKTPATBHBIN aHAIN3.

l'eoepagus: MarHUTHBIE TIOMIOCA 3€MITH, 3aJIeKU MarHUTHBIX pyH, (poTrochEmka
36MHOM MTOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texnonoeus: TWUHAW  BJIEKTpONEpenady, TEHEpaTop IEPEeMEHHOT0  TOKa,
3JIEKTPOIBUTATEIIb, UHIYKIIMOHHAS M€Yb, PaJIap, pAAUONPUEMHUK, TEIEBU30D, AHTECHHA,
tenehon, CBY-nedyb, NPOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA HIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yuebHOro mnpeaMera «®du3nMka» Ha YpOBHE CpeaHEro oOIero
obpazoBaHus (0a30BbI YpPOBEHB) JODKHO OOECIEYUTh JOCTIKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pPE3yJbTAaThl OCBOCHHS YueOHOTO mpeameTa «Du3uKay HTOJKHBI
OTpaXkaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MMO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITa
U OIbITa JICITEIBHOCTM B IMPOIIECCE peav3allid OCHOBHBIX HAamNpaBJICHUI
BOCIIUTATENILHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUM OOYYAIOIIETOCS KaK aKTUBHOTO M
OTBETCTBEHHOTO 4YJI€HA POCCUIICKOTO OOIIECTRA;

MIPUHSITHE TPaJIUIIMOHHBIX 00111eueTI0BeYeCKUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEpecax TIPa)xIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJEHCTBOBATH C COLMAIBLHBIMU MHCTUTYTaMU B COOTBETCTBUM C HUX
(GYHKIIUSIMHA 1 Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHWE K TOCYJIApCTBEHHBIM CHUMBOJAM, JIOCTHIKEHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIEHHMBAaTh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTU YYEHOI0;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas ACTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYIIEro (PU3NIECKOI HAYKE;

5) Tpy10BOT0 BOCIIUTAHHUSI:



MHTEPEC K pa3auyuHbIM chepam mpodeccrnoHalIbHON AeSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrien
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMO0Opa3oBaHUIO B 00JIaCTH
(U3MKHM Ha TPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJIbTYypbl, OCO3HaHHE IJI00AJIBHOIO
XapakTepa 3KOJOTHYECKHUX IpobiieM;

IUIAHUPOBAaHUE W OCYLIECTBIECHUE JIEUCTBUI B OKDPYXKAIOLIEH Cpele Ha OCHOBE
3HAHMSA LeJIeW yCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne ONbITa ACATEIBHOCTA JKOJIOTMYECKOW HAIPABJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHME LEHHOCTU HAYYHOM JIEATENBHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYEHUS
(U3MKKM  OCYIIECTBISATH  MPOEKTHYHD M HUCCJIENOBATEIbCKYIO  JEATEIbHOCTD
VWHIVBUAYAJIBHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JaeicTBUA:
CaMOCTOSITENIbHO (DOPMYITUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONPENENATh LEMU JECATEIBHOCTH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUMS B PacCMaTPUBAEMBIX (DU3NUECKHUX
SIBJICHUSX
pa3pabarpiBaTh TUTAH pEIICHHS MPOOJEMBbI ¢ YYETOM aHaIM3a HMEIOIIUXCS
MaTEpUAITBHBIX U HEMAaTEpHUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCJIEACTBUIN AEATEIbHOCTH,
KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBUSX PEaTbHOTO, BUPTYyAIBHOTO U
KOMOMHHPOBAHHOT'O B3aHUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/IbCKHe AeiiCTBUS.
BJIAJICTh HAy4YHOM TEPMUHOJOTMEN, KIIOYEBBIMU TMOHATUSIMA W METOJaMH
(puznyecKoil HayKu;



BIIQJICTh HABBIKAMH Y4YEOHO-UCCIIEOBATEIbCKON M TPOEKTHOW NEATeTLHOCTH B
obnmacTu (PU3HUKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY TOWCKY
METO/JIOB pelieHusT 3amad  (PU3NYECKOrOo COACP)KAHUSA, MPUMEHEHUIO Pa3IUIHBIX
METOJI0B MTO3HAHUS,

BJIQJCTh BHUAAMHU JICITEIIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAINH, TPEOOPaA30BAHUIO W MMPUMEHECHUIO B PA3JIMYHBIX YYCOHBIX CUTYAITUsX,
B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh IPUUMHHO-CIICACTBEHHBIE CBSI3HM M aKTyaJIM3UPOBATh 334y, BHIIBUTATh
rUNoTe3y e€ peleHus, HaX0AUTh apTyMEHTHI JIJIs JOKa3aTelbCTBA CBOUX YTBEP KIICHU,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAJIM3WPOBATh TIOJYUYCHHBIE B XOJI¢ PEIICHHs 3aa4yd pPe3yJIbTaThl, KPUTUUECKH
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

cTaBUTb ©  (GOpMYJIMpOBATh COOCTBEHHBbIE 3aJaud B  00pa3oBaTeNbHOMN
JeSTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHIECKYIO  00JacTh
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIeTh HAaBBIKAMHU TMOJy4YeHUs: HHPopMamu (HUINIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THIOB, CaMOCTOSITEIbBHO OCYHIECTBISATh TIOMCK, AaHAJIU3,
CUCTEMATH3AlMI0 M HUHTEpIpeTauio WHGOpPMAIMK pa3InYHBIX BUIOB U (hopm
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPECTBA MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
pElIeHNN KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U  OpPraHU3AIlMOHHBIX 3alad C
coOnofeHueM TpeOOBaHWN  APrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, TMPaBOBbIX M OTUYECKHX HOPM, HOPM HWH(GOPMAIMOHHON
0e30I1acHOCTH;

CO3/71aBaTh TEKCThI (DU3UYECKOTO COAEPKAHMS B Pa3IUYHbIX (popmaTax ¢ yd&€Tom
Ha3HauYeHUsT WHQPOPMAIUM U TIETIEBOM ayIUTOPHH, BBIOMpas ONTHMAIBbHYIO (GopMy
IIPE/ICTABIICHUS U BH3yaJTH3aIUH.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBIISATh OOIIEHNE HA YpOKaxX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYalUid U CMATYaTh KOH(QIUKTHI;
pPa3BEPHYTO M JIOTMYHO U3JaraTb CBOIO TOYKY 3pPEHHUSI C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAWBHIYaTbHOU
paboThI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBHIA C Y4E€TOM OOIIHMX
MHTEPECOB U BOBMOYKHOCTEH KaXKIOT0 WieHa KOJJICKTHBA;

PUHUMATh LIEJI COBMECTHOU JICATEILHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JACUCTBHUA MO €€ MOCTIDKEHMIO: COCTABIATh IUIAH JEHCTBUH, paclpeneiirTh Poiu C
y49ETOM MHEHHI YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIQJIa M KAXKIOr0 YYaCTHHKA KOMAaHIBI B OOIIMIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIC TPOCKTHI, OLCHHWBATh WJAEH C TIO3WUIMH  HOBH3HBI,
OPUTUHAIBHOCTH, PAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETHUECKOE TIOBEJCHUE B PA3IMYHBIX CUTYAIHSIX,
HPOSIBJIATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe JeliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBJIATh IO3HABATEJIbHYIO JI€ATEIbHOCTh B 00JIaCTH
(U3MKHU U ACTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHS] PACUETHBIX M KAYECTBEHHBIX 3a7ad,
IUIaH BBINOJHEHUSI MPaKTUYECKOH paboThl € YyY€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;

JienaTb ~ OCO3HAaHHBIA  BBIOOp, AapryMeHTUpOBaThb €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBJICHUIO APYIULMU B 00JacTH (HU3UKH,
MTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIeTh HaBBbIKAMH IO3HABATEIbHOW PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JUIs OLEHKH CHUTyallMd, BhIOOpa BEPHOTO
peleHns;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JpPYIMX [IpUd aHalIu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;



MpUHUMATh MOTHBBI M apTryMEHThl JPYTUX TPU aHaJIu3e pPe3yIbTaToB
NEeSTETbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mpomecce AOCTMXEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBI IO
dbu3uke I ypOBHSA  CcpeaHEero  oOmero  oOpa3oBaHHS Y OOydYarouIuxcs
COBEPIIICHCTBYETCS AOMOITMOHAIIBHBIN WHTEJUICKT, TIPEATIOIIaTr AFO I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHHUE, BHJICTh HAIPaBIICHUS Pa3BUTH COOCTBEHHON AYMOIIMOHAIBHOM cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIONMIETO CAaMOKOHTPOJbh, YMEHHWE TPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBEACHHUE, CIIOCOOHOCTD aalTUPOBATHCS K AMOITMOHAIEHBIM
U3MEHEHHSM U MPOSBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIEH CTpEMJICHHE K JOCTIKEHUIO NEIH U
yCrexy, ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJsS U3 CBOUX
BO3MOKHOCTEH;

OMITIATUH, BKJIIOYAIONIEH CITOCOOHOCTh ITOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3pernaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATDI

K xonimy obydenuss B 10 ki1acce mnpeameTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTo (GU3UKH B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU IEATEIbHOCTH JIFOJIEU;

YUYUTHIBATh TPAHUIBl MPUMEHEHUS  U3YYCHHBIX  (U3MYECKHUX  MOJIETeH:
MaTepHalibHasi TOYKA, MHEpPIMAJIbHAs CHUCTeMa OTcuéra, abCOJIOTHO TBEPIOE TEIo,
WJICUTbHBIA Ta3, MOAEIW CTPOCHMUSI Ta30B, XKUJAKOCTEWM M TBEPABIX TEJ, TOYCYHBIN
AIEKTPUUYECKUH 3apsi/i PU pelieHnH PU3NUECKUX 3a]1ay;

pacno3HaBath (pu3nyeckue sBICHUS (MIPOIECCh) M OOBSACHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHHMS BELIECTBA U
AJIEKTPOJAMHAMUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJUHEHHOE IBHKECHUE,
CBOOOHOE TAJICHUE TeJ, JBM)KEHUE MO OKPY>XHOCTH, WHEPIIUSI, B3aUMOJICUCTBUE TEll,
nuddy3usi, OpOYHOBCKOE JABUKEHUE, CTPOCHUE KUIKOCTEN M TBEPABIX TEJ, U3MEHECHUE
o0béMa Ten mpu HarpeBaHWW (OXJAXKICHWM), TEIJIOBOE paBHOBECHE, HCIApEeHHE,
KOHJICHCAlUs, IUIaBJI€HUE, KPUCTAJUIM3allMs, KUIIEHHE, BJIAXHOCTh  BO3]yXa,



MOBBINICHUE JTaBJICHUS Ta3a MPHU €r0 HArPEBAaHUM B 3aKPBITOM COCYJE, CBS3h MEXKITY
rnapamMeTpamMu COCTOSIHMSI Ta3a B M30IPOLIECCAX, ANEKTPU3aUus Tell, B3aUMOACHCTBUE
3apsJI0B;

OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (PU3UYECKHE BEIIUYUHBI:
KOOpJIMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tejla, Cuia, UMITYJIbC
Tena, KWHETWYECKas OJHEPTUs, IMOTCHIMANIbHAS DHEPrusi, MEXaHWdeckas padora,
MeXaHWYeCKass MOITHOCTh; TP OMHMCAHUH TPABWIBHO TPAKTOBATh (PU3MUECKHUIA CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, HUX OO0O3HAYCHUS U CAUHMIIBI, HAXOAUTH (HOPMYJIBI,
CBS3BIBAIOIIUE JAHHYIO (PU3NUECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

OMKCHIBATH U3YUYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIONbB3YS
(du3nUecKre BEIMYUHBI: IaBJICHUE Ta3a, TEMIIepaTypa, CpeaHsIsT KHWHETUYECKasi SHEPTUS
XaOTHYECKOTO JIBIDKEHUSI MOJIEKYJ, CpEIHEKBaapaThUyHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEPrus, pabora rasa, KodQ(PUIMEHT MOJIE3HOTO
JICUCTBUS TEILJIOBOTO JIBUTATENsS; MPU OMHMCAHUM MPABWIBHO TPAKTOBATh (HHU3UYECKUMN
CMBICJT MICTIONIb3YEMBIX BEIUYHMH, UX OOO03HAUEHUS M EAUHUIILI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUUHY C IPYTUMH BEITMUNHAM;

OMHCHIBATh HM3yYCHHBIC JJICKTPHUUECKHE CBOWCTBA BEIIECTBA W DJICKTPHUCCKHEC
ABJICHUS (TIPOLIECCHI), HMCHOJIBb3YsS (DU3MYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIIMAIIOB; MPU
OTMCAaHWM TIPABHJIBHO TPAKTOBATh (DM3MUECKUH CMBICT HCIIOIB3yEMbIX BEIUYHH, HX
0003HAUCHUS W CAVHUIIBI, YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIOIINE TAaHHYIO (HU3HUCCKYIO
BEJIMYMHY C APYTHUMH BEJIMUYUHAMU;

aHAIM3UPOBaTh (PU3WYECKHE TIPOLIECCHl W SBJICHHS, WCIONb3YS (PU3MUECKHE
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tarorenus, |, 11 u Il 3akons HetoToHA, 3aK0H
COXpaHEHUS MEXAHWYECKOW OHEPrud, 3aKOH COXPaHEHUS WMITYJIbCca, MPHHIIHI
CYNEpIIO3UIIMA  CHUJI, TIPUHIIMII pPABHOMPABHS HWHEPIUATBHBIX CHCTEM OTCUéTa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW SHEpPruHM TEIUIOBOTO JIBIKCHUSI MOJIEKYJ ¢ aOCONIOTHOM
TEMITepaTypoi, TEPBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHCHHS DJICKTPUICCKOTO
3apsana, 3akoH KysoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €TI0
MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC MPUHIUIIBI JEUCTBHS MAIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nyaTh YyCJIOBUS HMX OE30MaCHOTO WCIOJb30BaHUS B TOBCEIHEBHOU
KU3HH,

BBITIOJTHATD DKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBJICHUN M TIPOIIECCOB
C WCIOJH30BAHMEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (HOPMYIUPOBATH
npoOjemy/3agady W THUIOTE3y Y4YeOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOIBL;



OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC H3MEPEHUST (PU3NYECKUX BEINYUH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIIOIh30BAaTh W3BECTHBIC METOJIBI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEIMYMHAMU C MCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJIbTATHI
MOJTYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUJIC TaONHIl U TrpaduKOB, IeTIaTh
BBIBO/IbI IO pe3yJIbTaTaM UCCIEIOBAHNUS;

coOmro/laTh TpaBuia OE€30MacHOrO Tpyda MPU TPOBEIACHUM HUCCICAOBAHHUM B
paMKax y4yeOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOH M  MPOEKTHOU
NESATEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOWCTB U J1abOpaTOpPHOro
000pyn0BaHUs;

pemiaTh pacy€THBIE 3aJ]a4d C SBHO 33JJaHHOM (PU3MYECKOW MOJEIBIO, UCIONb3Ys
¢u3nueckrue 3aKOHbBI W TPUHIUIIBI, HA OCHOBE aHajiu3a YCJOBHS 3aJladyd BHIOMPATH
(bu3HUeCcKy0 MOJEIb, BBIJICIATh (PU3NYECKUE BEIUMYUHBI U (POPMYJIbI, HEOOXOAUMbBIE
JUIsl €€ pelieHus, MPOBOAUTH PACUETHI U OLICHUBATH PEAIbHOCTH MOJYYEHHOTO 3HAUCHUS
(br3UYECKON BEIIMUUHBL;

pemath KayeCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY pacCyKIECHUM C ONOpOMl Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

HCIIOJB30BaTh MPU PEHIEHWU YYeOHBIX 3a7a4 COBPEMEHHbIE HWH(POPMAI[MOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHHUS, UHTEPIPETALUH U TPEACTaBICHUS
y4eOHOM M HAy4HO-TIOMYJISIpHOW HWHMOpMAIUU, TMOJIYYEHHOM U3  Ppa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTM TMpH OOpalleHud ¢ npudopaMu W TEXHHUUYECKUMU
YCTPOMCTBAMHM, JIsI COXPAHEHUS 3J0pPOBbS M COONIOACHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpEJIE;

paboTaTh B IpymIle C BHIMOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJICH, TIIaHUPOBATh
paboTy Tpynmbl, pAIMOHAIBHO pACIpEAeNiATh OO0S3aHHOCTH W IUJIAHUPOBATH
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUsX, a€KBATHO OLICHMBATh BKJIAJ KaXXI0r0 U3
YYaCTHUKOB TPYIIIIbI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeamMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCSI YMEHUN:

JIEMOHCTPUPOBATh HA TPUMEpPAX poJib W MecTo GU3NKM B (opMUpOBaHUHN
COBPEMEHHOW HAy4YHOW KApTUHBl MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKUA U



TEXHOJIOTUM, B MNPAKTHYECKOW JEATEIBHOCTH JIOJEW, LEJIOCTHOCTh W E€IUHCTBO
¢u3znyecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHMIIBI TPUMEHEHHUS M3YyYCHHBIX (DH3NYECKUX MOJIEICH: TOYCUHBIN
AJICKTPUUYECKUHN 3apsl, JIy4 CBETa, TOUCUHBIM UCTOYHUK CBETa, siAepHas MOJeib aToMa,
HYKJIOHHAs MOJIeJTb aTOMHOTO si/ipa MpH pPeIieHur (PU3NIeCcKuX 3aj1ay;

pacno3HaBath (pu3nyeckue SBICHHS (IIPOIECCH) M OOBACHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DHM3WKH: JJIEKTpHUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHWTHOE JICMCTBUSA TOKAa, B3aMMOJICHCTBHE
MarHuTOB, JICKTPOMArHUTHAs UHIYKIHs, JEHCTBUE MAarHUTHOTO TOJIs Ha MPOBOJHUK C
TOKOM W JIBIDKYIIMMCS  3apsij, DJCKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI,
MPSMOJIMHEHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHUE, PEIIOMIICHHE, HHTEephEpEHITHS,
mudpaknus W TOJSpPU3alus CBETa, NUCIIEPCUs CBeTa, (porodnekTpuueckuii dddexT
(boToaddexT), cBeToBoe AaBicHHWE, BO3HUKHOBCHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAS PAJMOAKTHBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC,
ONTHYECKHE, DICKTPUICCKYIO MPOBOIUMOCTD PA3IMUHBIX CPEA) U AJICKTPOMATHUTHBIC
SIBJICHHSI (TIPOIIECCHI), UCITONB3YS (DU3UICCKUE BEITMUMHBI: DJICKTPUUSCKUMA 3apsiyl, CHIIa
TOKa, DJICKTPUYECKOE HaMpsDKeHUE, JJICKTPUYECKOE COMNPOTHUBICHHE, Pa3HOCTH
MOTEHIIMAJIOB, AJICKTPOABIIKYINAsA cujia, paboTa TOKa, MHAYKIHUS MAarHUTHOTO IIOJI,
cuna Ammnepa, cuia JIopeHmna, WHIyKTUBHOCTD KAaTYIIKHA, YHEPTUS DJICKTPUICCKOTO U
MarHuTHOTO TI0JICH, IEPHOJT U YacTOTa KOJeOaHWil B KOJIeOaTeIbHOM KOHTYpE, 3apsia U
CHjJa TOKa B IIPOIIECCE TapMOHUYECKHX SJIEKTPOMATHUTHBIX KojeOaHul, (HOKYCHOE
pacCTOssHHME W OITHYECKas Cujla JUH3BI, TPH OIHCAHUM IIPaBUIBHO TPAaKTOBAThH
(U3UYECKHUI CMBICI UCIIOIb3YEMBIX BEJIUYWH, X 0003HAYEHUS U €IUHHMIIBI, YKa3bIBaTh
(bopMyJIBI, CBS3BIBAIONTNE JAHHYIO (PU3HUECKYIO BETMYHUHY C IPYTUMH BEIIMYNHAMU;

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SBIICHUS W TPOIECCHI, UCTIONIB3Ysl (pr3ndecKkue
BEJIMYMHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI W YacTOTa CBETa,
SHEPrusl ¥ UMITYJIbC (DOTOHA, TIEPUOJT IMOTypaciaga, SHEPTUs CBA3M aTOMHBIX sIACp, TIPH
OTHMCAHUM TIPABHJIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIHYHMH, WX
0003HAUCHUS W €AUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PHU3HUCCKYIO
BEJTMYHMHY C APYTUMH BEITMYMHAMH, BBIYUCISITh 3HAUCHUE (DU3HUUESCKON BETMUNHEI;

aHaJM3UPOBaTh (U3UYCCKHE TMPOIECCHl W SABICHUS, HCMONB3YS (HU3UUYCCKHE
3aKOHBI M TPHUHIUIBL 3akoH OMma, 3aKOHBI ITOCIEAOBATECIBHOIO M TapalIeIbHOIO
COCIMHEHUS TNPOBOJHMUKOB, 3akOoH JDxoyns—JIeHna, 3akOH dJIEKTPOMAarHUTHOU
WHAYKIIMH, 3aKOH TMPSMOJIMHCHHOTO pacrpoCTpaHEHUS CBETa, 3aKOHBI OTPaKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DiHIITEHHA 1751 hoTodPdekTa, 3aK0oH
COXpaHEHUSI DJHEPIWH, 3aKOH COXPAaHCHHsS  UMITYyJIbCa, 3aKOH  COXPAaHCHHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUs] MacCOBOTO YHCIIa, MOCTynaThl bopa, 3akoH



PaAMOAaKTUBHOTO pacmaaa, Py 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOe BEIPAKCHHUE U yCJIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OTIpeeNIATh HAIMpPaBICHUE BEKTOpAa WHAYKIIMA MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHa;

CTPOUTh U OIHUCHIBATHh U300paKEHUE, CO3AaBAEMOE IUIOCKMM 3€pKaJIoM, TOHKOM
JIMH30M;

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NYECKUX SIBICHUA U MPOIIECCOB
C HCIMOJb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUM: MpHU ITOM (HOPMYJIUPOBAThH
npobiemy/3afady W TUIOTE3Y Y4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
PEII0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC H3MEPEHUST (PU3NYECKUX BEINYUH, TIPU ATOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIOIh30BAaTh W3BECTHBIC METOJIbI
OILICHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C HCIOJIB30BAHUEM MPSMBIX
W3MEPCHHUI: TP OTOM KOHCTPYHPOBaTh yCTaHOBKY, (DUKCHUPOBATh PE3yJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (DPM3MYCCKUX BEIUYMH B BUJC TAONHIl U TpadUKOB, IeIaTh
BBIBOJIBI 1O pE3yJIbTaTaM MCCIICIOBAHMUS,

coOmro/iaTh TpaBmia O€30MacHOTrO TpyAa MPU TMPOBEICHWU HCCIENOBAaHUN B
paMKax y4yeOHOro DOKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKON U  MPOEKTHOU
NEATETPHOCTH C WCIIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB W J1abOpaTOpPHOTO
000pynOBaHUs;

pemaTh pacy€THbIC 3aJlayd C SABHO 3aJIaHHON (PU3MUECKON MOJENbIO, UCTIOIB3YS
¢u3nueckrue 3aKOHbBI W TMPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMPATH
(Gu3HUeCcKy0 MOJEIb, BBIICIATh (PU3NYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOAUMbBIE
TUTsI €€ perieHus, TPOBOIUTE PACUEThI M OIICHUBATh PEATbHOCTH TIOJTYYCHHOTO 3HAUCHUS
(br3UYECKON BEIMUUHBIL;

pemaTh KadeCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXJACHUM C OMOpONM Ha W3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU W
dbu3uYecKue SBJICHUS;

WCITOJIB30BaTh TPH PEIICHWH yYeOHBIX 3aJad COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU | TPEIACTABICHUS
y4eOHOM ¥ HAy4HO-TIOMYJSIpHOW WHMOpMAIUK, TMOJIYYEHHONM U3  Pa3IUYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTy4aeMyto HH(POpMaIio;

OOBSCHATh MPUHIIMITBI JEHCTBUS MAIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHUS WX 0€30IMaCHOTO UCITOIh30BaHUS B MIOBCETHCBHON KU3HH,

MPUBOJAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,



MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3HKE B MOBCEIHEBHOM XU3HU IS
oOecnieueHrs 0€30MacHOCTH TpU  OOpalieHud ¢ MNpudopaMd U TEXHUUYECKUMU
YCTpOMCTBaMH, i COXpPAHEHHs 3/I0POBbS M COONIOACHHS HOPM HKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpene;

paboTaTh B IPYIIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUMANBHBIX POJIeH, INTAHUPOBATh
paboTy Tpymmbl, palUoOHAJIBHO paCHpelNessTh OO0S3aHHOCTH H  IJIAHUPOBAThH
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIlUsIX, aJ€KBATHO OIICHMBATH BKJIAJ Ka)XXJO0Tr0O U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMON MPOOIEMBI.
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10 KJIACC

Ne
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Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
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KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlesATeJILHOCTD
YUYHTEJIS € Y4eTOM
padoueii
NMPOrpamMMbl
BOCIIMTAHUS

11

®dusnka 1 METObI HAay4YHOTI'O NO3HAHUSA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

VYcraHaBiuBaTh
JIOBEPUTEIIHHBIC
OTHOIICHHS MEXTY
YUUTEIIEM U
oOyJaronumucs,
CIOCOOCTBYIOLINX
TIO3UTHBHOMY
BOCHPHUSTHIO
yUaInuxcs
TpeOOBaHUSIM U
npoch0 yuuTens

Hroro no pazneny
Paznen 2. MEXAHUKA

2.1

Kunemaruka

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

[IpuBnekars
BHUMAaHHE
00ydJaromuxcs K
o0cyxaaemMoin Ha
ypoKe
uHpOpMaLuy,
aKTUBU3AIIH



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

[I03HABaTEIbHOMU
EeATENbHOCTH
00ydJaronuxcst

2.2

2.3

JlnHamMuka

3aKOHEI COXpPAaHCHHUA B MEXaHHUKE

8 1

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

Nuannuuposats u
MO/IEPKUBATH
HCCJIEI0BATENbCKYIO
EeITEIbHOCTD
o0y4aromuxcs B
pamKax
WHAUBUAYAIbHbBIX U
TPYIIIOBBIX
HCCIICAOBATEIILCKUX
MIPOEKTOB

Hroro no paszneny

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U

24
TEPMOANUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

BrikazaTe cBoit
UHTEpEC K
YBIICUCHUSIM,
MedTam,
KHU3HEHHBIM
IU1aHam, mpodaemMam
o0yyaromuxcs B
KOHTEKCTE
coJiepKaHus
npeaMeTa

3.2

OCHOBBI TEPMOJUHAMUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Onwupartbcs Ha
JKN3HEHHBINA OMBIT
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https://m.edsoo.ru/7f41bf72

o0yJaromuxcs,
PUBOJIS
NIEUCTBUTEIbHBIC
IIPUMEDHI, OTIBITA,
00pa3bl, MmeTahopbl
13 ONMHU3KUX IS
o0yyJaronmxcs
KHHUT, (PHIIEMOB,
MYJIbT(QHIBMOB,
KOMIIBIOTEPHBIX HTP

3.3

Al"pel"aTHI)Ie COCTOSAHHA BCUICCTBA.
da3oBbIe Mepexoabl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

PeannsoBeiBaTh Ha
ypoKax
MOTHUBHPYIOLIUI
MOTEHIIMAJ FOMOpa,
paspspKath
HaIPSUKEHHYI0
00CTaHOBKY B
KJ1acce

Hroro no pazneny

18

4.1

DIEeKTpOCTaTUKA

bu6nuorexa LIOK
https://m.edsoo.ru/7f41bf72

3amumars
JIOCTOMHCTBO U
HUHTEPECHI
oOyJaromuxcs,
MOMOTaTh
oOyJaronumcs,
OKa3aBITUMCS B
KOH(JIMKTHOM
CUTYaIlHH WA



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

HeOIaronpHusITHBIX

YCIIOBHSIX
AHanu3upoBarb
4.2 ITocTOAHHBIN NEKTPUUECKUI TOK. 16 bubnmnoreka HOK peanbHOe
TokH B pa3jIMuHbBIX Cpeaax https://m.edsoo.ru/7f41bf72 | cocrosiHue nen B
KJ1acce
Htoro no pazneny 25
OBILIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/7f41bf72

11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeEM

n/n MPOrpamMmbl

Pazpea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

JJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTeJibHbIE

pecypchl

KonTposbHublie IIpakTuueckue
padoThI padoThI

JlesATeJIbHOCTD
YUYHTEJIS C Y4eTOM
padoueii
NMPorpamMmbl
BOCIIUTAHUS

MarnuTtHoe nosne. IeKTpoOMarHuTHast
WHIYKIIHS

11

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

YcranaBinuBaTh
JIOBEPUTEITbHBIE
OTHONICHUS MEXTY
YUUTEIIEM U
oOyJaronumucs,
CIOCOOCTBYIOLINX
MO3UTUBHOMY
BOCTIPUSTHIO
yYanuxcs
TpeOOBaHUSIM U
pOCKO yuuTens

Hroro no pasaeny
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI

91 MexaHu4ecKue U HIeKTPOMArHUTHBIE
' KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

[IpuBnekars
BHUMaHHUE
00ydJaromuxcs K
o0cyxaaemMoil Ha
ypoke
uHOpMaLuy,
AKTUBU3ALUU
ITI03HABATEJIbHOMN



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

JIEATENBHOCTH
00ydJaronmxcst

2.2 Ontuka

Hroro no pasaciny

16

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

Nuannyuposats u
MO/IEPKUBATH
HCCJIEI0BATENbCKYIO
JIeTCIIEHOCTD
o0yJarouuxcs B
pamKax
WHAUBUAYAIbHbBIX U
TPYIIOBBIX
HCCIIEA0BATEIILCKUX
MIPOEKTOB

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

BrikazaTs cBoOi

UHTEpeC K
YBIICUEHUSIM,
MeuTam,
31 OcHOBBI cIelIMANILHON Teopun 9 bubnuoreka [JOK KU3HEHHBIM
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢c  manam, mpodiemMam
oOydJaronmxcs B
KOHTEKCTE
coJiepKaHus
npeaMera
Wroro no paszneny 2
Paznen 4. KBAHTOBAS ®U3UKA
Onuparbcs HA
4.1  KsanroBas (puzuka 19 bubnrorexa LOK YKU3HEHHBIN ONBIT

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

oOyJaromuxcs,



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

Hroro no pazneny

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

19

PUBO/IS
NIEUCTBUTEIbHBIC
MIPUMEPHI, OTIBITA,
00pa3bl, MeTahopbl
3 ONM3KAX IUIA
00y4JaromuXxCst
KHHUT, (PHIIEMOB,
MYJIbT(UIBMOB,
KOMIIBIOTEPHBIX HTP

PeanuzoBpiBaTh Ha

ypoKax
MOTHUBHPYOLIUI
5.1 DneMeHThl aCTPOHOMHHU U aCTPOUZUKU 9 E;ISSHZI;T:;(:)?&I; £41c97¢ EZ:;:;::;I foMopa,
HalpsKEHHYIO
00CTaHOBKY B
KJacce
Hroro mo pazneny 9
Pazgen 6. OBOBILIAIOIIEE TIOBTOPEHUE
AHanmM3upoBaThH
6.1 Obodmaiomee nosTopenne 13 E;Irij?;lzfgszgr(jlsfﬂwk Ic)(e)::(}),::{)lie el B
KJacce
Hroro mo pazneny 13
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoumnuectBo yacos
ara JJIeKTPOHHBbIE LM (PPOBBIE
Tema ypoka KonTtpoububie IlpakTunyeckue . P op
Bcero U3y4eHus o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
dwusuka ¥ o3HaHue Mupa. OU3HYeCKUe 1 1.09.-8.09 bubnmoreka [JOK
BEJIMUHHBL. e https:/m.edsoo.ru/ff0c32e2
bubmuoreka [JOK
M .C -
exaHn4yeckoe BmkeHue. Cucrema orcyera 1 1.09.-8.09 https://m.edsoo.ru/ff0c33e6
OCHOBHBIE OHATHS KUHEMAaTHUKHU bubnmoreka [JOK
1 11.09-15.09  \ iios:/im.edsoo.ru/ffocasos
Cxopocts. PaBHOMEpHOE mpsSIMOTUHEHHOE 1 11.09-15.09 bubnuoteka [JOK
JIBHKEHUE. MTHOBEHHAs1 CKOPOCTb. R https://m.edsoo.ru/ff0c3620
BxoaHast koHTposibHast paboTa bu6nuorexa [IOK
1 -
18.09-22.09 https://m.edsoo.ru/ff0c372e
OTHOCUTENBHOCTD MEXaHUYECKOTO
nevokeHust. [IpuHIMI 1 OTHOCHTENTHLHOCTH B 1 18.09-22.09 bubmmoreka [IOK
MexaHuke. Yckopenue. IIpsamonnnHenHoe ' ' https://m.edsoo.ru/ff0c39cc
YCKOPEHHUE C TTOCTOSIHHBIM YCKOPEHHUEM.
CB0OOIHOE MMaJeHne Tell — YaCTHBIN CJVquaﬁ Bu6nuotexa LIOK
PaBHOYCKOPEHHOI'O IPSIMOJIMHENHOT O 1 25.09-29.09 https://m.edsoo.ru/ffoc3ada
JIBUOKEHUS. — :
PaBHOMEpHOE JIBUJKECHHE Tena o bubnnoreka [JOK
1 -
OKPY>KHOCTH. 25.09-29.09 https://m.edsoo.ru/ff0c3be8
[leHTpOCTpEMUTETBLHOE YCKOPEHHUE. 1 9 10-6.10 bubmuorexa [JOK
S https:/m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3ada
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VYrinoBas v TuHEHAs! CKOPOCTh BpalllEHUS.

bubmuoreka [JOK

10 2.10-6.10 https://m.edsoo.ru/ffoc3be8
11 [TepBriii 3akoH HproToHa. HMHepruanbHble 9.10-13.10 bubmuorexka [JOK
CHCTEMBI OTCHETA. e https://m.edsoo.ru/ff0c3d00
Cuna. Bropoii 3akoH HeroToHa. bubmuorexka [JOK
12 910-1310 1 is:/im.edsoo.ru/ffocsels
Tpetuii 3aKOH HrroToHa. ITpuHIMI Bu6 OK
13 orHOCHTENBHOCTH Tanuies. 16.10-20.10 " J?HOTeKa 4
https://m.edsoo.ru/ff0c3f76
14 KontpoabHas paboTa 10 KHHEMAaTHKE 16.10-20.10
Cunel B Mexanmke. Cwiia TATOTEHHS. 3aKOH bubmuoreka [JOK
15 BCEMHUPHOI'O TSTOTCHHUS. 23.10-27.10 https://m.edsoo.ru/ff0c41a6
IIepBasg kocMu4ecKast CKOPOCTb. bubmmorexa [IOK
16 2310-27.10 ptins-/im.edsoo.ru/ffoc43ds
17 Hedopmarus u cuitel ynpyroctu. 3akoH ['yka 211-10.11 BI/I6J'.II/IOTCKa I[HOK
https://m.edsoo0.ru/ff0c4502
JlaGopatopnass pabora Nel  «M3yuenue Eii6 OK
18 naBwkenus Tena MO OKPYKHOCTH  TIOJ 1 7.11-10.11 " ?HOTeKa 1
. https://m.edsoo.ru/ff0c461a
JEMCTBUEM CUJIBI YIIPYTOCTH U TSHKECTI».
19 Cunsel TpeHusa. Umnynsc. 3akoH coXpaHEHMs 13.11-17 11 bu6nuorexa [IOK
HMITyJIbCa. PeakTUBHOE IBUJKEHHE. e https://m.edsoo.ru/ff0c478c
20 PabGora  cumel.  MomHOCTh.  DHeprus. 13.11-17.11
Kunernueckas sneprusi.
Pabora cummer  Tsbkectn.  PabGota  cuitbl bubnuorexa [JOK
21 -
YIPYTOCTH. 20.11-24.11 https://m.edsoo.ru/ff0c4b74
[ToTrenumanpHas SHEPTHsL. bubnnorexa [JOK
22 20.11-24.11 https://m.edsoo.ru/ffoc4dc2
23 3aKOH COXpaHCHHS YHEPTUU B MEXaHUKE. 27.11-1.12
24 Jlaboparopnast pabota No2 «/3ydenne 3akoHa 1 2711-1.12

COXpaHCHHA MEXaHU4YeCKOMH OHCPIrum».



https://m.edsoo.ru/ff0c3be8
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25 OOoOmarommii ypok mo teme: «MexaHuKay 4.12-8.12
Kontposnbnas padota 3a 1 nmonyroaue bubmuorexa [JOK

26 4.12-8.12 https://m.edsoo.ru/ffoc4fde
OCHOBBI MOJICKYJISIPHO-KHUHETHYECKON TEOPUHU

27 (MKT). 1x omnbiTHOE 000ocHOBaHME. Pazmephl 11.12-15.12 bu6mmoreka [JOK
MoJekysl. Macca wmousekyn. KonuuectBo ' ' https://m.edsoo.ru/ff0c511e
BEIIEeCTBA.

8 Cunel B3amMojeicTBus Mosekys. CtpoeHue 11.12-15.12
ra3000pa3HbIX, KUAKUX U TBEPJBIX Tell.

29 Wneanvupiii  ra3. TemioBoe  ABMXKEHHE 18.12-22.12
MOJIEKYII.
OcHoBHOE ypaBHEHUE MOJIEKYJISIPHO- bubnmoreka [JOK

30 KMHETUYECKON TEOpHUH ras3a. 18.12-22.12 https://m.edsoo.ru/ff0c570e
AlcomoTHass Temneparypa. Temrmeparypa- Bu6miorexa [IOK

31 wMepa cpenHell  KHHETHYECKOW  DHEPTUU 25.12-29.12 https://m.edsoo.ru/ff0c5952
MOJIEKYII.
VYpasuenue MenneneeBa-Kiamneiipona. bubnuotexa [JOK

32 2512-29.12 i 1im.edsoo.ru/ffocsc36
I"a3oBbI€ 3aKOHHI. bubmuoreka [JOK

33 9011201 e /im.edsoo.ru/ffocsc3s

34 JlaGopatopnass  pabora Ne3  «OmnbITHas 9.01-12.01 bub6nuorexa [IOK
IpoBepKa 3akoHa boira-MapuoTra» e https://m.edsoo.ru/ffOc5efc
Ucnapenue n kunebuue. Hacelmenusiii nap. bubnmoreka [JOK

35 15.01-19.00 - ptios-/im. edsoo.ru/ffoc6230
3aBUCHMOCTh JABJICHUS HACBHIIIEHHOTO Mapa Bu6 OK

36 or Temmeparypel. BnaxHOocTh  BO3IyXa. 15.01-19.01 " J.IHOTeKa 1

https://m.edsoo.ru/ff0c600a

Kpucrannuueckne u amopdHbIe Tena.

37 BryTtpeHHsAs DHEprus. Pabota B 92 01-26.01
TEPMOJUHAMUKE.

38 KomnmyecTBo TEIUIOTHI. 22.01-26.01



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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IIepBblil 3aKOH TEPMOAVHAMUKH.

bubmuoreka [JOK

39 -
29.01-2.02 https://m.edso0.ru/ff0c6938
40 [Ipumenenue MepBOro 3aKOHa 99.01-2.02 bubmuorexka [JOK
TEPMOJIMHAMUKY K Pa3JIMYHBIM MPOLIECCAM. e https://m.edsoo.ru/ff0c6a50
Bropoii 3aKOH TEPMOJIMHAMUKH. B
nommoreka [JOK
41 | Craructuyeckoe HCTOJIKOBAHUE 5.02-9.02 https://m.e dsoi_[ru IF0C63D6
HEOOPaTUMOCTH IMIPOIIECCOB B MPUPOJIC. - '
Tennoseie apurarenu. KIIJI gsuraremncii. bu6mmoreka [JOK
42 -
5.02-9.02 https://m.edsoo.ru/ff0c64d8
O060061aromui YPOK o TEME: B
nomuoteka [IOK
43 | «MonekynspHas ¢usuka. OCHOBBI 12.02-16.02 https://m.e dsonI)lru 050
TEPMOJMHAMUKI — :
DNEeKTpUYeCKUil 3apsl U 3JIEMEHTApHbIE bubnnoreka [JOK
44 -
YaCTHUIBI. 12.02-16.02 https://m.edsoo.ru/ff0c6708
3aKOH COXpaHEHHUs HJIEKTPUUECKOro 3apsna. bubnmnoreka [JOK
4 .
5 3akon Kymona. 19.02-22.02 https://m.edsoo.ru/ff0c6820
Onektpuueckoe  nosie.  HampsikeHHOCTH B
nommoteka [IOK
46 | sieKTpUYECKOro TOJIS. [TpunHnMn 19.02-22.02 https://m.e dsoilru Fff0cbee
CYNIEPIO3HULIMH MTOJIEH. T '
[IpoBomHMKM B JJIEKTPUYECKOM  TIOJIE. Bubmorexa [IOK
47  JIudnexTpukd B DJIEKTPUYECKOM  TIOJIE. 26.02-1.03 https://m.e dSO(I)_[I’u IF10c6bce
[Tonstpu3zanus qu31eKTPUKOB. — :
48 Pemienue 3a7a4 Juanektputu B 26.02-1.03 bubmuorexa [JOK
BJIEKTPOCTATHYECKOM I10JIE e https://m.edsoo.ru/ff0c6ce4
49 [ToTeHumaabHOCTD ANEKTPOCTATUYECKOTO 4.03-7.03 bubnmoreka [JOK
noss. [loTeHnman u pa3HOCTh MOTEHIUATIOB. et https://m.edsoo.ru/ff0c6df2
DIeKTpoeMKOCTh. KoHIeHCaTOpHI. bubnmuorexa [JOK
S0 4.03-7.03 https:/m.eds00.ru/ff0c6f00
51 DHeprus 3JIEKTPUYECKOTO oJst 11.03-14.03 bubmuorexka [JOK

KOHJICHCATOPA.

https://m.edsoo.ru/ff0c7018
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O6o06marmui YPOK 1o TeMeE:

bubmuoreka [JOK

52 «INEKTPOCTATUKA 11.03-14.03 https://m.edsoo.ru/ff0c7126
OnekTpuyeckuii Tok. Cuia Toka. ¥YcClIoBUs Bu6miorexa [[OK

93  HeoOXOoaUMBIE TSI CYIIECTBOBAHHUS 18.03-22.03 https://m.edsoo.ru/F0c72¢0
ANEKTPUYECKOTO TOKA.

54 3akoH OmMma JUTSt ydacTka LETH. 18.03-22.03
ConpoTuBieHHE.

55 Onextpuueckue 1enu. [locnenoBarenbHoe u 1.04-5.04
napajuleJIbHOE COEIMHEHNE IIPOBOIHHUKOB.

56 PaboTa 1 MOITHOCTH TOKA. 1.04-5.04
OnektpoaBuKywas cuia. 3akoH Oma s bu6mmoreka [JOK

" Honsoit e, 8.04-1208  ptips./im.edsoo.ru/tfoc7afo
Jlaboparopnas padora Ned4 «Mzmepenune I/1C Bu6miorexa [OK

58 W BHYTPEHHEro CONPOTHBIICHHS HCTOYHHKA 8.04-12.04 https://m.edsoo.ru/ff0c7838
TOKa».

59 O606mafom1/n71V YpOK o TeMe: 15.04-19.04 BI/I6J'.II/IOTCKa LIOK
««IToCTOSITHHBIN ANEKTPUUECKUN TOK)» https://m.edsoo.ru/ff0c7ae0
DneKTpuuecKui TOK B MeTaJuIaXx.

60 3asucumocts COIPOTUBIICHUS oT 15.04-19.04
TEMIIEPATYPBI.

61 [TorynpoBOIHUKH. CoOcTBeHHas " 92 04-26.04
MIPUMECHAs! TPOBOJUMOCTb.

62 ONEeKTpUYeCKHuii  TOK  4epe3  KOHTAaKT 99 04-26.04 BI/I6J'.II/IOTeKa [HOK
[IOJIYIIPOBOJHUKOB P - U II - TUIIOB. https://m.edsoo.ru/ff0c84ae
WtoroBas koHTpoJIbHAs paboTa bubnnoreka [JOK

63 29.04-3.05  is:im.edsoo.ru/ffocszba
ITonynpoBOAHUKOBBIN TUOL. bubmuorexa [IOK

o4 29.04-3.05 https://m.edsoo.ru/ff0c84ae

65 DNEeKTpUYECKUit TOK B BaKyyMe. 6.05-10.05 bubnmoreka [JOK

DneKTpOHHOTy4YeBast TpyOKa.

https://m.edsoo.ru/ff0c86fc
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66

67

68

DNEKTPUYECKUM TOK B KHUIAKOCTAX. 3aKOH
ANEKTPOIIN3A.

O0001eHne M cucremMaryu3alysa 3HAHUKA 3a
Kypc ¢usuku 10 knacca.

O06001eHe M cucremMaryu3alysa 3HAHUKA 3a
kypc pusuku 10 knacca. Ypok-urpa
OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

6.05-10.05

13.05-21.05

13.05-21.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
B3aumoneiictBue TOKOB. MarHutHoe ToJie.
bu6 OK
1  Bekrop wmarmwrtHOM — mHaykumu.  JIunus 1 1.09.-8.09 " J?HOTeKaL[
https://m.edsoo.ru/ff0c9778
MarHUTHOTO TOJISI.
JlelicTBME€ MarHUTHOTO MOJISI HAa TPOBOJHUK C Bubmorexa LIOK
2 tokoM. Cuya Ammepa. DIeKTPOM3MEPUTEILHBIE 1 1.09.-8.09 . 1
https://m.edsoo.ru/ff0c98fe
pUOOPHI.
BxoaHast koHTpoOJbHAs padoTa bubnnorexa [JOK
3 1 1 -
11.09-15.09 https://m.edsoo.ru/ff0c98fe
4 CI/IJ'IUa Jlopenua u e€ npumeHeHue. MarHuTHble 1 11.09-15.09 BI/I6J"II/IOTeKa HOK
CBOMCTBA BEUIECTBA. https://m.edsoo.ru/ff0c9ac0
SIBnenue 3JIEKTPOMarHUTHOM WHYKUHWH. Bii6 OK
S MaruurHbIi MOTOK. Hampasnenne 1 18.09-22.09 " J?HOTeKaH
https://m.edsoo.ru/ff0c9df4
WHIYKUHUOHHOTO ToKa. [IpaBuino Jlenna.
6 JlaboparopHas pa§0Ta Nel «3yuyenue sBneHus 1 1 18.09-22.09
AJIIEKTPOMATHUTHON UHIYKITUN.
3aKkoH 3JeKTpoMarHuTHOW MHAyKunuu Dapanes.
Buxpesoe anexkrpuueckoe nojue. DJIC nunayKuuu bubnunorexa LIOK
7 1 25.09-29.09 .
B JBHKYIINXCS IIPOBOJTHHKAX. https://m.edsoo.ru/ff0cal50
DNEKTPOIUHAMUYECKH MUKPOQOH.
Camounaykius. UHIyKTUBHOCTh. DHEPrus bubmuoreka [{OK
8 AV o P 1 25.09-29.09 _ 1
MarHUTHOTO TOJIS. https://m.edsoo.ru/ff0ca600
9 B3a1/11:40013;13b 3JEKTPUYECKOTO M MAarHUTHBIX 1 210-6.10
noJjied. DJIEKTPOMarHuTHOE TOJIE.
10 CBoOOIHBIE  DJIEKTPOMArHUTHBIE — KOJICOaHUSI. 1 9 10-6.10 but6mmoreka [IOK
KonebarenpHblit KOHTYP. [IpeBpamenue e https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

SHEPTUU MPH JIEKTPOMATHUTHBIX KOJICOaHUSIX.

11 AHanorus MEXIY MEXaHUYECKUMHU 51 9.10-13.10 Bu6muotexa [JOK
3JICKTPOMArHUTHBIMU KOJICOAHUSMU. I https://m.edsoo.ru/ff0cad58
[lepemMeHHBIN 3IEKTPUUYECKUH TOK. AKTHBHOE Bu6mnorexa [IOK

12 conporusienue. JlelCTBYIOMMUE 3HAYEHHS CHIIBI 9.10-13.10 httns://m.edsoo. ru/ffocafos
TOKa U HaIPSKECHUSL. RS-m. '

13 ['eHepupoBaHUe IIEKTPUICCKON YHEPTHH. 16.10-20.10
Tpanchopmaropsl.

14 [Tpou3BoaCTBO, IEpeada U UCIOIB30BaHUE 16.10-20.10 bubnnorexa [JOK
IEKTPUYECKO YHEPTHH. e https://m.eds00.ru/ff0ch820
Uznyuenue 3MEKTPOMArHUTHBIX BOJIH.

bub OK

15 Tlpunuuner  paguwocessu.  Moaynauus | 23.10-27.10 h::psj?/I/IIzT:cIi(;:)lru fff0ch9cd
JIETEKTHPOBAHHUE. — :
CsaoiicTBa ANEKTPOMArHUTHBIX BOJIH.

bub OK

16  Pammonokamus. IloHATHE O  TeJIEBUICHUU. 23.10-27.10 htI'/[I SJ?/I//I::]T:;;:)_IM /f0cbbS6
PazButue cpeacTs cBs3u pS.im. :

17 O6o06maromuit YpOK 1o TeMe: 2 11-10.11 bubnnorexa [JOK
«DNEKTPOMArHUTHBIC KOJICOAHUS U BOJHBD». I https://m.edsoo.ru/ff0cbd34
Cxopocts cBera. Ilpunmun [tolireHca. 3akoH

18 | orpaxenms cBera. 3aKOH NPEIOMIIEHHS CBETA. 7.11-10.11
ITonHoOE oTpakeHue.

19 JlaGopatopHass  pabora Ne2  «M3mepenue 13.11-17.11 bubmuorexa [IOK
MoKa3aTelisi MPEeJIOMJIICHHS CTEKIIA. S https://m.edsoo.ru/ff0cc324

20 Jlun3za. HOCTpOCI;II/Ie U300paKeHHsI B TUH3E. 13.11-17.11
®opmysia TOHKOW JIMH3BI.

Hucnepcust  cBera. HMaTepdepenuns  crera. Eu6 OK

21 udpakuust cBeTOBBIX BOJH. JludpakimroHHas 20.11-24.11 h;IpSJ?;I;T:;(;(EIrU /ff0ccasa
pemetka. [Tonsipusarus cBera. T '
['ma3 kak onrtuueckas cucrtema. JlaGoparopras

bubmuoreka [IOK
22 pabora Ne3 «Ompenmenenue — CIEKTPalIbHBIX 20.11-24.11 nomroreka L

T'paHuIL YYBCTBUTCIIBHOCTHU YCJIIOBCYCCKOI'O

https://m.edsoo.ru/ffOcccOc
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rja3a».

Bunbl usnyuenwnii. Mcrounuku cBera. Buael

bubnunoreka LIOK

23 criekTpoB. CHEeKTpaJIbHBIA aHAIHU3. 27.11-1.12 https://m.edsoo.ru/ffOccfe0
WndpakpacHoe u ynpTpaduoaeToBoe

24 usnyuenue. Pentrenosckue nyun. IlIkona 27.11-1.12
AIIEKTPOMArHUTHBIX BOJIH.

o5 O6o6marmuii ypok mo teme: «CBEeTOBBIE 412-8.12
BOJIHBI. M31Iy4eHue U CIeKTPhI».

KonTposnsHas paboTa 1o OnTuKe bubnnorexa [JOK

26 412-812 s lim.edsoo.ruffocests
3aKOHBI  DJIGKTPOJAMHAMUKH M TPUHIUI Bubmiorexa LIOK

27  OTHOCHTEIBHOCTH. [TocTynatet TEOPHUH 11.12-15.12 . 1

https://m.edsoo.ru/ff0cd350
OTHOCHUTEIIbHOCTH.
3aBUCUMOCTh Macchl oT CKOPOCTH.

bu6nunorexa LIOK

28 PenﬂTI:IBI/ICTCKaﬂ JIHHAMHKA. Cea3p  MexXIy 11.12-15.12 https://m.edsoo.ru/ff0cd4ed
Mmaccoil u sHepruei. [IpyHINUI COOTBETCTBHSL.

29 I'nnoresa Ilnanka o kBanTax. @oTodPPEKT. 18.12-22.12 bubmuoreka [IOK
Teopus porordpdexra. ' ' https://m.edsoo.ru/ffOcd7f6
®oronbl. I'mnore3a ne bpoins o0 BOJHOBBIX

30 cBoMcTBaxX 4YacTul. KopmyckyJIsipHO-BOJHOBON 18.12-22. 12 bubmuorteka [IOK
nyanusMm. [Ipumenenue poroaddexra. Jlapnenue ' ' https://m.edsoo.ru/ff0cd67a
cBeTa. XUMHYECKOE IEUCTBUE CBETA.

31 Crtpoenue atoma. OnbITH pe3epdopra. 25 12-29 12
[TnanerapHas MOJeNb aTOMA.

32 | KBanTOBBIE TOCTYJATH bopa. 25.12-29.12
JlaGopatopnast pabora Ned «HaGmomenus bubnuotexa [JOK

33 - 9.01-12.01 .

JIMHEWYATBIX CIIEKTPOB). https://m.edsoo.ru/ff0ced22
Jlazepsr. bubnuoteka [JOK
34 9.01-12.01 https://m.edsoo.ru/ff0cf02e
35 Metoap! HaOIIOICHHS U PETUCTPALIUT 15.01-19.01

OJICMCHTAPHBIX YaCTHUII.
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OTKpbITHE paMOAKTHBHOCTU. Ajbda-, Oera- u

bubnunorexa LIOK

36  raMma-u3Iy4eHwue. PanroakTuBHBIE 15.01-19.01 https://m.edsoo.ru/FfOcfes?
MIPEBPAITCHHSI.
3aKoH paJIMOaKTUBHOTO pactaja. [lepuon bubmmoreka [JOK

37 nosypacnasa. 22.01-26.01 https://m.edsoo.ru/ffOcfa42
N3oronsl. OTKpbITHE HEUTPOHA. Bu6muotexa [JOK

38 22.01-26.01 https://m.edsoo.ru/ffOcfc68
CtpoeHue aTOMHOTO si/ipa. SlaepHbie CUITBI. bubnnorexa [JOK

39 29.01-202 s iim edsoo.rurffoctefo
Jedext macc. DHeprust cBsi3u aTOMHBIX S7Ep. bubanoreka [JOK

40 29.01-2.02 ' ii5c:im.edsoo.ru/ffocte16
SlnepHble peakuuu. Jlenenue sapa ypasa. bubnnorexa [JOK

41 5.02-9.02 https://m.edsoo.ru/ffOcffca
Lenubie peakuuu. SnepHelil peakTop. bubmmnoreka [HOK

42 5.02-9.02 https://m.edsoo.ru/ff0d015e
TepmosinepHbie peakiuu. [Ipumenenue saepHon bubmmnoreka HOK

43 SHEprUH. 12.02-16.02 https://m.edsoo.ru/ff0d04a6

44 Hva/IMCHeHI/Ie SICPHOU DHEPIUH. EHoiioqueCKoe 12.02-16.02
JeiiCTBUE PaJIMOAKTUBHBIX U3ITyUEHUH.
®Ou3rKa AMEeMEHTAPHBIX YACTHII. Bu6miorexa LIOK

45 yHIAMEHTATLHbIC 19.02-22.02 o im.edsoo.ru/ffod0302
B3aMMOJICHCTBHSI.
KoHnTpomnpHas paboTta o KBaHTOBOU (u3uke bubnmnoreka [JOK

46 19.02-22.02 o im.edsoo.ru/ffodo9ta
3naueHue GU3NKU A7 OOBSICHEHUS MHpa U Bu6uorexa IJOK

47  pa3BUTHS TIPOM3BOAWTENHHBIX CHJI OOIIECTBA. 26.02-1.03 https://m.edsoo.ru/Ffodoafa
Enunas ¢usmdeckasi kapTuHa MUpA.
Crpoenue cojiHeUyHON cuctembl. Bunumbie Eii6 OK

48  nBmxkenus HebecHBIX Ten.  OmnpeneneHue 26.02-1.03 nomorexa L

paccrosauii 10 Ten CoOJIHEYHOM CHUCTEMBI H

https://m.edsoo.ru/ff0dOafa
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3BC3 1.

3aKOHEI JBM>KCHMS IIJIAHCT. bubnunoreka LIOK
49 1 4.03-7.03 https://m.edsoo.ru/ff0d0ca8
Cucrema 3emns-Jlyna. bubmmoreka [JOK
>0 L 4.03-7.03 https://m.edso00.ru/ff0d0fd2
51 (DI/ISI/I‘ICCK%H MPUPO/IA TUTAHET ¥ MaJIBIX Tell 1 11.03-14.03
CoJIHEYHOM CHCTEMEI.
O6mue ceeaenus o CoJHIIE. bubnuorexa [IOK
52 1 11.03-14.03 https://m.edsoo.ru/ff0d1162
VIcTOYHMKY SHEPTHH U BHYTPEHHEE CTPOCHUE Bu6 OK
53  ComHua ¥ 3Be3] IIaBHOM MOCIIE10BATEILHOCTH. 1 18.03-22.03 " J_IHOTeKa 1
https://m.edsoo.ru/ff0d1356
OBOJIIOIHS 3BE3/.
Tl'amakTHkH. bubnunoreka LIOK
54 1 18.03-22.03 https://m.edsoo.ru/ff0d0e38
55 | Ctpoenue u sBOIONUS BeeneHHOM. 1 1.04-5.04
56  Ypok urpa «IBpHuKa» 1 1.04-5.04
57 PaBHOMepH(ze W HEPABHOMEPHOE 1 8.04-12.04
NPSIMOJIMHEHHOE JIBU)KCHUE.
58  3akonsl HproToOHA. 1 8.04-12.04
59 | Cusl B ipupoIe. 1 15.04-19.04
60 @ 3axkoHBI COXpaHEHHs B MEXaHUKE. 1 15.04-19.04
61  Ocnosel MKT. I"'a30BBI€ 3aKOHBI. 1 22.04-26.04
62  BsaumHoe mpeBpaleHHe KHUIKOCTEH, ra30B. 1 22.04-26.04
CBoiiCcTBa TBEPABIX TEII, KUIKOCTEH U Ta30B. bubnuotexa [JOK
63 1 29.04-3.05 https://m.edsoo.ru/ff0d1784
64 | TenaoBbIC SIBICHMUS. 1 29.04-3.05
65 3aKOHBI  DJICKTPOJWHAMUKH W TPUHITAI 6.05-10.05
OTHOCHTEIILHOCTH.
66 Pemenue 3amau 1 6.05-10.05



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

67 | UroroBas KOHTpOJbHAs paboTa 1 13.05-21.05
AHaJIM3 KOHTPOJBHOH pabOThI W KOPPEKIHUs
68 VVJI. OGoOmeHne M cUCTEMAaTH3aLUs 3HAHUIM 1 13.05-21.05
3a Kypc ¢hu3uku 11 knacca.
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

1. TI.4. Msaxumes, b.b. byxosues, H.H. Corckuit «®usuka. 10 kinacc (6a30Bbiii ypoBeHb)», 2019r.

2. T4, Msakumes, b.b. byxosneB, B.M. Yarypun «®usmka. 11 kmacc (06a30BbIii YypPOBEHB)»,
«Dusuka. 11 kiacc (6a30BbIi ypoBeHb)», 2019 1.

3. A.Il. PermkeBuy @usuka 3agaunnk 10—11-if k. M. JIpoda 2012 r.

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. I'. 4. Msakumes, b.b. byxosnes, H.H. Corckuii «®u3zuka. 10 knacc (6a30BbIi ypoBeHb)», «DU3HKa.
11 xmacc (6a30BbIil ypoBeHb)», 2019 1.

2. A.E. Mapon. [lunaktuueckuii Mmarepuan “@usuka-10 xi1.” - M.: Jlpoda 2012r.

3. A.IL. PeimkeBny ®@usuka. 3amgaunuk 10-11-i knace. - M.: Ipoda 2012 .

4. TL.T'. Caenko ®usuka. YueOnuk 1 9-ro kiacca. - M.: [Ipocsemienue 1992 r.

5. ®usuka. 10 knacc. Jlunaktuueckue KapTouku-3aganus (aBTopsl M. A.

VYmrakos, K. M. Yiiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. IlepconanpHbIi calT yuutens - http://mtd03.ru/

2. bubnumoreka — Bce 1o npeamery «dusukay. — Pexxum moctyna : http://www.proshkolu.ru

3. BuneoomnsiTsl Ha ypokax. — Pesxxum gocryma : http://fizika-class.narod.ru

4. Enunas kosutekiuss nupoBeIX 00pa3oBaTebHBIX pecypcoB. — Pexxum mgocrtyma : http://school-
collection.edu.ru

5. NHTepecHble MaTepHaibl K ypokaM (DU3UKU MO TeMaM; TECThl MO TeMaM; HarJIsAAHbIC MOCOOUs K
ypokam. — Pesxxum nocryna : http://class-fizika.narod.ru

6. DnekTpoHHbIe YueOHUKH 110 pu3uKe. — Peskum mocryma: http://www.fizika.ru



http://mtd03.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.fizika.ru/
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Tewmbl mpoekToB 1o ¢usnke 10 u 11 kmaccer

. Dusuka «HEBO3MOKHOI0Y.

. MaruuTHas JIeBUTALNS.

. Meramarepuanbl 1 HEBUJAUMOCTb.

. Tenenopranus 1 Hay4Hasi paHTACTUKA.

. Tenenatus u TenekuHes: Gpu3ndIeckoe 000CHOBAHUE.

. Bynyiee nckyccTBEHHOTO MHTEIUICKTA.

. HayuHble MOMCKH BHE3EMHOM KU3HM.

. Ou3rKa pa3BUTHIX LIUBUJIA3ALIHAMN.

. NoHHBIC 1 MIIa3MEHHBIC IBUTATEHN, COJTHEYHBIC MTapyca.

. Kocmuuecknii mudr.

. OnacHOCTH KOCMHUYECKOTO ITyTEHIECTBUSA.

. AHTHBEIIECTBO U AHTUBCEJICHHBIE.

. JIazeiiku B Teopuun DUHIITEHHA.

. KpoToBbie HOpBI U YEpHBIE ABIPHI.

. [lyTemecTBust BO BpeMEHH: UTPOBast IJIOMIAAKA A1 (PU3UKOB.
. [lapannenpHple BceJIEHHBIE M TUIIEPIIPOCTPAHCTBO.
. Teopus cTpyH.

. Beunslil ABUraTens B HICTOPUH.

. DHeprus u3 Bakyyma?

. AHM30TPOTIHUS KUIKUX KPUCTAIIIOB.

IIpunoxenne 1



