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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueli mporpaMMbl BOCIIUTAHUS U KOHLIENIIUY MPenoiaBanus yueoHoro npeaMera «Pusnka» B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoir  @enepanuy, peaqu3yrolldX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB npu oOydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pealu3allii MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYyEMbIE
pe3yIbTaThl OCBOSHUS Kypca (PU3UKHU: TNIHOCTHBIC, METAIPEIMETHBIE, TPEeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpPEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « PU3ukay 1o rogam o0yUyeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalolleM MHpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMBbIX
XUMHEH, Ouosoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MaTEpUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (pu3nku BHOCUT OCHOBHOM BKJIaJa B GOPMUPOBAHKE
€CTeCTBEHHO-HAY4YHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHUH NPUMEHATh
Hay4YHBIM METOJ1 TO3HAHUS NIPU BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3HMKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pPHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM pallioOHaIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro oOImero oOpa3oBaHUS
ABJSIIOTCS  (pu3udeckue Teopuu ((HOpMHUPOBAHHME NPEICTABICHUM O CTPYKTYpPE IOCTPOCHUS
¢usnueckoil TeopuH, poiaM (YyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO-IeSTeTbHOCTHBIN MOAX0 B Kypce (DU3UKU peau3yeTcs MPexIe BCero 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJb30BAaHUE CUCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOIIMIA CIIHCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BelaeneHue B ykazaHHOM Ie€peyHe J1abOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacTHUKaMH 0Opa30oBaTENIbHOTO
npolecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBAHMS U OCHalleHUs kKabuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTtom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE IPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK U MHTErpUpYs 3HAHUSA U3 pa3HbIX pas3aenoB. JlJis KauyecTBEHHBIX 3a/Jad IMPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun c¢ TpeboBanusimu PI'OC COO k MarepualibHO-TEXHUYECKOMY
o0ecnieyeHHI0 yuyeOHOro mpoiecca 0a30Bbli ypoBEHb Kypca (U3UKU HAa YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH W3YyYaThCsl B YCIOBHUSX MPEIMETHOTO KaObuHeTa (PU3MKH WM B YCIIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro nukia. B kabunere dusuku
JOJDKHO OBbITh HEoOXoauMoe J1abopaTopHOE OOOpYAOBaHUE JJISl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe yueHM4eCcKuX NpakTHIeCKuX paboT U JEMOHCTPAIllMOHHOE 000py10BaHHE.
JeMoHCTpaliioHHOE 000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUUBAET IMOCTAHOBKY IMEPEUUCIIEHHBIX B MpOrpamMme 1o
¢u3MKe KIIOYEBBIX JIEMOHCTpAIUil AJisl HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKUX MNPAKTHUECKHUX padoT (opMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1TaOOpPaTOPHOrO OOOPYJIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GU3UKU B 00I1IeM 00pa30BaHUU SBIISIFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydYaloOUIMXCS K HayyHOMY HW3YyYEHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUd U (opMHupoBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY’KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuy U pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUHN OOBACHATH SIBICHUS C UCIOIb30BaHUEM (PU3MUECKUX 3HAHUM 1
HAyYHBIX JI0Ka3aTeNbCTB;

e (QopmupoBaHuE NPEICTABICHUNH O pOIM (PU3UKU IJI1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Joctumxenune 3Tux 1eneld obecriedrBaeTCsl pelieHHeM CIeAYIOIUX 3afad B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero o0uiero oopa3oBaHusi:

e [puoOpeTeHue cucTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIOYAsl MEXAaHUKY, MOJIEKYJIIPHYIO (PU3UKY, 2IEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKyY U IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHME YMEHUH MPUMEHITh TEOPETHUYECKHE 3HAHUS M OOBSICHEHUS
GuU3MYECKUX SBJICHWA B TPUPOJE U IS NPUHATHS TPAKTHUECKUX PEIICHUH B
MIOBCEHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEILICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOM
MOJIEIIBIO, 3a/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATEIEHOE CO3JaHne (pr3nyecKor MoIenH,
aJICKBaTHOW yCJIOBHSIM 3a]1a4H;

e MnoHUMaHHe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIUIYIO CPELLY;

® OBJAJICHUE METOJAAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS U TPOBEACHUS (HU3HUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanud  HHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JIeATEIbHOCTH.

Ha w3ydenue ¢usuku (06a30BBI YPOBEHb) Ha ypOBHE CpPEAHETO OOIIEro oO0pa3oBaHHS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1no (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SABJISICTCSI PEKOMEHJIOBAaHHBIM, YYHTENb JeJIaeT BBIOOp NPOBEICHUs 1abOpaTOPHBIX padOT U
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOGHHOCTEH 00yUatOIIUXCS.

Y4eOHbIi SKCTIEPUMEHT 10 (PU3UKE, TPOBOAUMBII HA TPAIUIIMOHHOM 000pynoBaHuU (0e3
IpUMEHEHUs HU(POBBIX Ja00PATOPHUil), HE MOKET B IIOJHOM Mepe 00ECIeUnTh PeLIeHUE BCEX
00pa3oBaTeNbHBIX 3a/1a4 B COBPEMEHHOM 11KoJe. CI0XKUBILASCS CUTYalUsl 00yCIIOBIEHA
CYLLIECTBOBaHHUEM psiia IPOOIEM:

. TPaJUIIMOHHOE IIKOJIbHOE OOOpYJIOBaHHWE M3-32 OlPAHUYEHUS TEXHUYECKHX
BO3MO>KHOCTEH HE MMO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHMS;

. JUINTENILHOCTh NMPOBEACHUS (PU3NUYECKUX UCCIIEOBAaHUM HE BCErza coriacyercs C
JUIUTEIbHOCTHIO YUEOHBIX 3aHSATUH;

. BO3MOXHOCTb MPOBEIEHHUs] MHOTUX (PU3UYECKUX MCCIEJOBAHUN OTPaHUYMBACTCS
TpeOOBaHUSAMU TEXHUKH O€30MaCHOCTH U JIp.

[Mudposas nadopaTopust KapAUHAIBHBIM 00pa30M U3MEHSIET METOAMKY U CO/IepKaHHe
AKCIIEPUMEHTAJIbHON JAESITEIbHOCTH U TIOMOTAeT PELIUTh BhILIENEPEUHCICHHbIE TPOOIIEMBI.
[Tupoxuit criekTp HUPPOBBIX JATYUKOB IMO3BOJIET YUALIUMCSA 3HAKOMHUTbCS C TapaMeTpaMu
($u3MYECKOro 3KCIEpUMEHTA HE TOJIBKO Ha KAU€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MOMOIIBIO IIU(PPOBOH J1TaOOPATOPUU MOXKHO ITPOBOAUTH JIIMTENbHBIN SKCIEPUMEHT JaXKe B
OTCYTCTBHUH 3KcriepuMeHTaTtopa. [Ipu 3TomM n3mepsemMble JaHHBIE U PE3YJIbTaThl UX 00paboTKU
0TOOpaXkaloTCsl HEMOCPEICTBEHHO Ha SKPaHe KOMITBIOTEPA.

B npouiecce popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN 1O (PU3MKE yyaluiics yauTes
IPEICTaBIATh HH(POPMAIHIO 00 UCCIIEIOBAaHUU B YETHIPEX BHIAX:

. B BepOJIbHOM: ONKCHIBATH JKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb
OKCIIEPUMEHTa, (PUKCUPOBAaTh BHUMaHHE Ha H3MEpAEMbIX (U3MUYECKUX  BEIUYMHAX,
TEPMHUHOJIOTUH;

. B TaOJMYHOM: 3alOJHATh TaONMIIBI JAHHBIX, JIEKAIIMX B OCHOBE IMOCTPOCHUS
rpaduKoB (IIPU 3TOM Y YYaIIMXCsl BOZHUKACT IEPBUYHOE MPECTABICHNE O MacIiTabax BEIUYHH);

. B rpauyecKkoM: CTPOUTh TpadUKH MO TAaOIUYHBIM JaHHBIM, YTO IO3BOJISIET
NepeiTH K BBIABMKEHHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BETMYMHAMU
(mpu PTOM yuWTEeNb TOKA3bIBACT MPEUMYLIECTBO B BHU3yalM3allUd 3aBUCHUMOCTEH MEXITy
BEJIMYMHAMU, HATJTIHOCTh U MHOTOMEPHOCTH);



. B AQHAINTUYECKOM (B BHUJE MaTeMaTHYEeCKHMX ypaBHEHUM): TMPUBOAUTH
MaTeMaTHYECKOE ONMCAaHHE B3aWMOCBS3U (PU3MYECKHX BEIUYMH, MaTeMaTH4yeckoe o0oOiieHue
MIOJIyYEHHBIX PE3YJIbTATOB.

[epexox K KaXKAOMY 3TaIly MpecTaBIeHIs HH(OPMAIMK 3aHUMAET 10CTaTOYHO
00JIBIION MPOMEKYTOK BpeMeHHU. be3ycioBHo, B 7—9 Kitaccax 3TOT MpoLecc He0OX0AUM, HO B
CTapIIMX KJIACCAX 3TO BPeMst MOKHO OBLIO ObI OTBECTH Ha peleHue Oosiee BaKHBIX 3a/1a4. B
3TOM IJIaHe LU(POBBIE Ta00PATOPUU TO3BOJISIOT CYIIECTBEHHO YKOHOMUTDH BPEMSI, KOTOPOE
MOYKHO TIOTPATUTh Ha (POPMHUPOBAHNE HCCIEIOBATEIBCKIX YMEHUH yUaIIUXCS, BRIPAYKAIOIINXCS
B CJIEAYIOIINX ACHCTBUSAX:

. ompezesieHrue MpoOIeMbI;

. ITOCTaHOBKA MCCJIEI0BATENLCKON 3a1a4K;

. TUTAHUPOBAHKE PEIICHUS 33]1a4H;

. MIOCTPOCHUE MOJICIICH;

. BBIJIBM)KEHHE TUITOTE3;

. SKCIEPUMCHTAIbHAS MPOBEPKA THUIIOTE3; * aHAIM3 JAHHBIX DKCICPUMEHTOB HIIH
HaOJIIOICHUI;

. (dhopMyIIMpPOBaHKE BHIBOJIOB.

[Tocneanue roapl y yyamuxcs HaOIr0gaeTcs HU3Kask MOTUBALIMS U3YYSHUS €CTECTBEHHO-
HAYYHBIX JUCIUIUINH U, KaK CJIeICTBUE, MaJIcHHue KadecTBa oOpazoBanus. [ludppoBoe yueOHOE
ob0opynoBaHue 1eHTpa «Touka pocTay MO3BOJSET YUAIUMCS O3HAKOMHUTHCSI C COBPEMEHHBIMH
METOJIJaMH UCCJIEA0BAaHUS, IPUMEHIEMbIMU B HAYKE, @ YUUTEI0 — MPUMEHSITh HA IPAKTUKE
COBPEMEHHBIE NIEAArOTNYECKUE TEXHOIOTHUH.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl mO3HaHUsA OKpy»Karowero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIpOLECCE TIO3HAHUS MPUPOIbL. DKCIIEPUMEHT B (hr3HKe.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Poib m Mmecto ¢u3uku B (OPMHPOBAHWU COBPEMEHHON HAyyHOW KapTHHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMEIICHUS MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MTOCTOSIHHOM 110 MOYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpocTh. [lepron n yactora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHu4yecKkue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETP, IBH)KECHUE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaYn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

H3mepeHne yCKkopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEIIbIO OMPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXY Iy TSIMU, IIPOWIEHHBIMU TEJIOM 3a I10CIIEI0BATEIIbHBIE
paBHBIE MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHHH C HA4YaJIbHON CKOPOCTHIO,
PaBHOH HYIIIO.

N3yueHne nBUKEHUS MApHUKaA B BA3KOW KUIKOCTH.

W3ydenue nBUKEHH Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buapl Tpenus (1okosi, CKoJIbKeHus, kauenus ). Cuna Tpernsi. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cuia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHn4yeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOIIIMITHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HMKAIOLIMX B IPYXXHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTHUH B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKON SHEpruu Teia Ha
IIPUMEpPE PaCTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU MeopUuu
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIMBITHOE 00OCHOBaHHE.
BbpoynoBckoe nBmwxkenne. duddysusa. XapakTep ABMKEHUS U B3aMMOJICHCTBHUS YaCTHUII BEIIECTBA.



Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TN U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
TUX MoJenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcusi.

Mogenbs uneansHoro ra3za. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMUHETUUYECKON TEOpUU
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeImIecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COCTUHEHUII.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00BhEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TerioTel U padota. BHYTpeHHsIs1 2HEprusi 0JHOATOMHOTO
uJeanbHOro ra3a. Buasl Tenionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 anuabatHoM mporecce. [lepBbiii 3akoH TepMmoauHamuku. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeIUI0BbIX MamurHax. KoadduimeHT nonesnoro aeicTBus remnopoi MamuHbl. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHY.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEpPrUU Teja TPHU COBEPIICHUH pabOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJ] IEHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue rupa B JaTYHHOU TpyOKe MyTEM TpEeHUS
(BUICOIEMOHCTpAIIHS ).

N3meHeHnne BHyTpeHHEN SHEpruu (TEMIEpATyphl) TeNa MpHU TEIIonepeaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoowvt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcrnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTHh BO31yXa. HaceleHHbIil map. YaenpHas TemwioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIepaTypbl KUTICHHS OT JaBJICHUSI.



Teépnoe Teno. Kpucrammuyueckue u amopdHbie Tena. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHU MOJIyYSHHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGmonenue narpeBaHus U I1aBiICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [lpuHmun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nois. Ilorenuuan. Pasnocts norenuuanos. [lpoBoaHuku
U JUBJIEKTPUKH B AJIEKTPOCTATUUYECKOM Tosie. JluanekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3aumoaencTBue Ha3IEKTPU30BaHHbBIX TEJ.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IIOMIA M IIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUUECKU TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUYECKOT0 TOKA. MICTOUHMKH TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LHenu.

DneKTpuuecKkoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOIHUKOB.

Pabora snexrpudeckoro Toka. 3akoH Jlxoyns—Jlena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11
MIOJTHOM (3aMKHYTOH) 3JIeKTpHuecKoil 1ienu. KopoTkoe 3aMbIKaHHe.



DneKTpOHHas TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3ax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBINA pa3psaa. MoiaHusL.
[1na3zma.

TexHuyeckue ycTpoiCcTBa U MIPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKM TOKa, DBJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH JHON, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJTYIPOBOIHUKOBBIH JIMOJI, TaJbBaHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuibl. KopoTkoe 3amblkaHHe rajibBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIMMOCTh BO3IyXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3MmepeHue aIeKTpOABMIKYILEH CHIIBI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Nzyuyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTcss ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbI YPaBHEHUM, TUHEHas GyHKIU, Tapadoa, runepoona,
uX rpaduku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHl M HMX MPOEKIUU HAa OCH KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: mexanmdeckoe JBUKEHHE B KMBOU Mpupoae, 1uddy3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TN, XUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIUIIHUKH, HCIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTATellb BHYTPEHHEIO CropaHMs, mapoBas TypOHHA, OBITOBOM
XOJIOUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJyUYEeHHUsI COBPEMEHHBIX MaTE€pPHAalioB, B TOM YHCIIE
HAaHOMATEpHaJllOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3€MIICHUE



ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMpPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHbBIE IPUOOPHI, TATIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop marauTHON MHAyKIUU. [[pUHIMIT CyTIeprIO3MIIMU MAarHUTHBIX MToJIei. JINHUM MarHUTHOM
uHayKkuud. KapTtuna aiMHui MarHUTHOM MHYKIUHU TOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMHM MarHUTHOTO IOJsS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJAHHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanmoieiicTBre MPOBOJIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyJlb W HampaBieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue »nekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DIIEKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mmose. DNEKTPOJABMXKyLIas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIaTEeIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYIIAS CHUJIA CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN FJIEMEHTAPHBIX YaCTHUII, UHTYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre JByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON UHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJICKTPOIBUKYIIEH CUIIBI MHAYKIIUH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Paspnen S. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUYeckue
kosnebanus. Ilepmon, wactora, amrumtyna u  ¢asa kosnebanuil. IIpyKMHHBI MasTHUK.
MaremaTtuueckuil MasTHUK. Y paBHEHUE FapMOHHUECKUX KojeOaHuil. [IpeBparienue snepruu npu
rapMOHUYECKUX KOJeOaHHSIX.

Kone6arenbHbiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOATEIbHOM  KOHTYype. AHAJNOTHsl MEXIYy MEXaHWYeCKMMHU U 3JCKTPOMAarHUTHBIMU



koneOanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS YHEPTUU B HACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsieHUE DIEKTPUYECKON DHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBONCTB BbIHYX/IEHHBIX KOeOaHUI.

Habmionenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHus.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anekTpomMarHuTHO# BoHe. CBONWCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpaXe€HUEe, TpeJoMJieHne, Tnoysgpusanus, audpakuus, uHrepdepenius. CKOpoCTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPA3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPO/IO0JIbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmioienue orpaskeHus: U NpeioMIIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.



HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyd cBera. ToyeyHBI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpPEJIOMIICHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa MONHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue W paccewBaromue JHUH3bL. ToHKass imH3a. DOKYyCHOE pAaCCTOSHUE U
ONTHYECKask CHJia TOHKOW JIHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

TexHUYeCKHEe YCTpPOWCTBA W IPAKTUYECKOE MPHMEHEHWE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Llemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHUE, OTpaKEHHWE M TMperomiieHne cBera. OnTH4eckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHHI B TUH3aX.

Hab6nronenue aucnepcun cBera.

Pazngen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHTEJILHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B BakyyMme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHSI U UMITYIIHC
doroHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBaenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBeta. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue yCTpONCTBA M MNpaKTHUECKOE NpuUMEHeHHe: (PoTosnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctynarel bopa. Vsnyuenne u mornomenue GOTOHOB IPU MEpexoje aToMa ¢
OJIHOT'O YPOBHSI SHEPTUU Ha Ipyroi. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.
BonnoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KopyckyisipHO-BOJTHOBOM Ayallu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJIbHBIA aHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3TYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nyueHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IyueHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HEeWTpoHa. HykionHas Mmozens sapa ['eitsenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-uziyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DOHeprus cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JleekT mMacchl sapa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop! HaOJIOIEHUS M pETUCTPAIK 3JIEMEHTAPHBIX YaCTHII.
®OyHaaMeHTanbHbIe B3auMoelcTBus. EquHcTBO hrsnyeckoil KapTHHBI MUpA.
TexHuyeckue ycTpoHCTBa M MPaKTHUUECKOE NMpPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHM3HPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Ortanel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3 b, IJIAHETHI, UX BUAUMOE JIBIKEHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKU. /[narpamMmma «CreKTpalIbHbII KJIacC — CBETUMOCTB). 3BE3/1bI INIABHOU
[IOCJIEI0BATEIbHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUlsl  3BE3]  I[JIaBHOMU
nocien0oBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwus
bonwioro B3peiBa. PennkroBoe uzinyueHue.

MacmrtabHas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonyuapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, aner, Mneunoro Ilytu.

O0o0maroniee NoBTOpPeHHE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ATHYECKOH c(hepax AeAaTeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
Hay4HON KapTMHE MHpaA, pojib (pu3nyecKod Teopuu B (OPMHUPOBAHUHU MPEJICTABICHUH O
¢bu3nyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUI O IPUPOJIE.

Me:knpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce OCyLIECTBISETCS C YUYETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBA3aHHbIE C WM3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHBIX (YHKIU,
MpU3HAKU TI0JI00MS TPEYTOIBLHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (pUryp u oobéma Te.

buonoeus: snekrpuueckue IBIEHUS B )KUBOH pUpoe, KojeOaTeIbHbIe TBUKEHUS B )KUBOM
IPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, ACHCTBUE palialliy Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TONIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, POTOChEMKA 3eMHON
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpEnay, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neusn,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOTO mpenMera «DHU3MKa» JODKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOXKICHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacimpeHue XU3HEHHOTO OMBbITAa M ONbBITa JESATEIBHOCTH B IMPOLECCE PEaTH3allMd OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NIEATEIbHOCTh B WHTEpECax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3allHu;

YMEHHE B3aUMOJECHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTONYNBOTO Oy IyIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymiel mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHBbI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAaHUPOBAHME U OCYIIECTBICHHUE ICHCTBHUH B OKpY Karollei cpejie Ha OCHOBE 3HaHUS 1ieeit
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuipeHre OmbITa JEeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pu3muKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHWS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATh MPOECKTHYIO U UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHANBHUIYaJIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeNIeNIATh 1NN ACATEIIHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B paCCMaTPUBAEMbIX (PH3UUECKHUX SBICHUSX;

pa3pabarbIBaTh IUIAaH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
¥ HeMaTepuallbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH, OICHWBATH COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHUBAThH PHCKHU TOCIIEICTBUI AEATEILHOCTH;

KOOPAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciieoBaTeIbCKe AeiiCTBHSA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMU TOHSATHSIMH U METOJaMH (U3NYECKOM
HayKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIBCKOM M MPOEKTHOM NEATENLHOCTH B 00JacTh
(HU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METO/IOB PEIICHHS 3a/1a4
(bU3UIeCKOro conepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB TIO3HAHMS,

BJIAJ€Th BHUJAMHU JAEATENBHOCTH MO IOJYYEHHUIO HOBOT'O 3HAHUS, €ro HMHTEpPIpEeTalH,
npeoOpa30BaHUI0 ¥ TPUMEHEHHIO B PA3IIUNYHBIX YICOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU CO3JJaHUN
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUIOTE3Y €€ PelIeHNs, HAXOJUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MTOJyUYEHHBIE B X0J1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKHU OILICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (pOpMyIIMpOBaTH COOCTBEHHBIE 33]Jaul B 00pa30BaTeIbHON NEATEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh NIEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00IacTh )KU3HESITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 001acTeil;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIEC TTOIXO/IbI U PEIICHHUS;

CTaBUTh POOJIEMBI U 33J]aUH, TOMyCKAIOIIKe albTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMHU MOJy4YeHHUs MH(OpMaruM (GU3NYECKOTO COJACpkKAHUS U3 UCTOUHUKOB
pa3HBIX THIIOB, CAMOCTOSITETBHO OCYIIECTBISATH TIIOMCK, aHajW3, CHCTEMAaTHU3alUI0 W
MHTEpIpeTalrio HHPOPMALIUU PAa3TMYHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OILIEHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

UCTOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pEIICHHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPTaHM3AlMOHHBIX 3a/a4 C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



CO3/1aBaThb TEKCThl (DU3MYECKOTO COAEpKaHUs B pa3IMYHbIX (opmarax ¢ Yyd&ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ay TMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MpeICTaBICHUS
Y BU3yaJIM3aliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYALMH U CMAr4aTh KOH(IMKTHI;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yué€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTL M KOOPIWHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0I0 YYaCTHMKA KOMaH[bl B OOILUI pe3ynbTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHbIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (OPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUs] PAacUETHBIX M KAuyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI € YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacuMpsaTh paMKi y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYIUIMH B 0071acTH (U3UKH, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BIIAJICTh HABBIKAMHU MO3HABATEIILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBHUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
WCITOJTH30BATh MPUEMBI peIICKCHH JIJIs1 OTICHKU CUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBHI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;
npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.
B mporecce 1oCcTHXKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI 110 (hPHU3UKE IS
YPOBHSI CpeHEro obmiero oopa3oBaHusi y OOyYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJIEHHE, CIIOCOOHOCTh aIalTHPOBATHCS K AIMOIIMOHAIEHBIM U3MEHEHUSM U MPOSBIISATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IpPYTHUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIISITh HHTEPEC U pazperiaTb KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B IPAKTHUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, KMJAKOCTEH M TBEPABIX TEJ, TOUECUHBIH AIEKTPUUYECKUN 3apsii IPHU PEIICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (QU3WYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE MpPSIMOJIMHEMHOE MIBM)KEHHE, CBOOOAHOE NaJCHHUE Tel,
JIBIDKEHUE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tuddy3Hsi, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHUHN),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHACHCAlUs, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUM B 3aKPHITOM COCYJI€, CBS3b
MEXJly NapaMeTpaMu COCTOSIHMs ra3a B H30Ipoleccax, 2JIEKTpU3alus Tejl, B3aUMOICHCTBHE
3aps/0B;

OIKCBHIBATh MEXAHMYECKOE JBUKEHHE, MCIOJIb3Ys (PU3NYECKHE BEIMYMHBI: KOOpJMHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYeCcKast
SHEprus, NOTEHIMalbHAs JSHEpPrus, MexaHudeckas padoTa, MeXaHMUYECKass MOULIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICI HCTIOIb3yEMbIX BETMUHH, UX 0003HAUEHUS
U €IUHMIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢uznyeckue BEIMYMHBI: JaBJIEHUWE Tas3a, TeMIlepaTrypa, CpelHssl KHHETUYecKas »Heprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCIIOJIb3YEMBIX BETUYHMH,
uX O00O3HAYEHWS M EOUHHIIBI, HAaXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONKCHIBATh M3yUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUYECKUE BETUUMHBL AIIEKTPUUECKUH 3apsi, 3JIEKTpHUUYECKOe TOoJe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX OOO3HAUCHHS W EAUHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMH BEJIMUYNHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3akoH KyioHa, Ipy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (TPaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnvaTth ycaoBUs UX O€30MaCHOTO MCIIOIB30BaHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX ©  KOCBEHHBIX HW3MEpPEeHUH, npu OSTOM  (GOPMYIHPOBATH
npobieMy/3afady U rurnoTe3y yd4eOHOro 3KCrepuMeHTa, cOOUpaTh yCTaHOBKY U3 IPEJIOKEHHOIO
000pyA0BaHUs, IPOBOAUTD ONBIT U POPMYJIUPOBATH BHIBOIBL;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUECKUMHU BEIMUYNHAMU C UCIOJIb30BaHUEM MPSMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHpPOBATh pe3yibTaThl IMOJy4YEHHOH
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOIHI] U Tpah)UKOB, /1EJIaTh BEIBOJIBI IO pe3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh mnpaBuia 0€30IacHOrO Tpyda IMpPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTrO 3KCIEPUMEHTa, Y4eOHO-MCCIIE0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaAOOPaTOPHOTO 000PYIOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIb30BaTh MPU pelIeHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBaHUsS, HMHTEpPIpPETAlMd U NPEACTaBICHUS y4eOHOW U HayyHO-
HOMYJIIPHOI MH(OPMAIUH, TOJTyY€HHON U3 Pa3JInYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
noJiygaemMyro HH(OpMaIuio;

IPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHNE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00eCTIeueHUs
0€30MacHOCTH IpU OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, JJIsi COXpAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 MIOBEJICHUS B OKpY KaloOIIel cpese;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJApPTHBIX CUTYyallUsIX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXK/IOTO M3 yYaCTHUKOB TpYyMIIbl B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHHULbI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJENei: TOYeUHBIH
JNEKTPUYECKUH 3apsi], JIyd CBETA, TOUCYHBIN HCTOYHHUK CBETA, sIICPHAs MOJIEIb aTOMA, HyKJIOHHAs
MOJIENIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NYECKHX 3a/1a4;



pacnio3HaBaTh (U3MUECKHE SBICHUS (TIPOILIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIUS, JCHCTBHE MAarHUTHOTO IMOJISi HA MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsj,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJI0pOJIa, ECTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKHE,
JIEKTPUYECKYIO MTPOBOAMMOCTD PA3JIUYHBIX CPE) U 3JIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCIONB3Ysl (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYLIas CUIIA,
paboTta TOKa, MHAYKLMS MarHUTHOrO mojs, cwia Awmmepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTyIIKW, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CuUjia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pACCTOSIHME M OINTHYECKAas CWJIa JIMH3BI, MPH OMUCAHUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh M3yUCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPIus U
uMnynsc (OTOHA, MEPUOJ TOJypachaaa, SHEPrHsl CBSI3W AaTOMHBIX SJAEp, MPU ONUCAHUU
IPABWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYI (PU3UYECKYIO BEIUYHUHY C APYTUMU
BEJIMYMHAMH, BBIYHCIISATH 3HAYCHNE (PH3UUECKON BEIIMYMHEI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENbHOIO U MAPAIEIBHOIO COEIMHEHUs
NPOBOJHUKOB, 3akoH Jlxkoyns—JIeHma, 3akoH SJEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
MPSIMOJIMHENHOTO pacHpOCTPaHEHUsl CBETA, 3aKOHBbl OTPa)KEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOro 3apsijia, 3aKOH COXPAHEHHS MacCOBOIO YHUCIA,
noctynatel bopa, 3akoH paJMOAaKTHBHOTO pacraja, NpU 53TOM pa3iIuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIbI, 00JIacTH)
MPUMEHUMOCTH;

OTpeeNATh HaIlpaBJI€HWE BEKTOpAa WHAYKLUHWH MarHUTHOTO IOJII NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM  TIPSIMBIX W KOCBEHHBIX HW3MEPEHWH: TpH 3TOM  (HOPMYJIHPOBATH
npobaeMy/3aady U rHIOTe3y y4eOHOIro 3KCIIepuMeHTa, COOUpaTh yCTaHOBKY U3 PEJIOKEHHOTO
000pyTOBaHUs, IPOBOAMTH OIBIT U JOPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpEeHUs M HCIOJIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJYUYEHHONH 3aBHCHMOCTH
¢u3nyecKux BEIWYMH B BHAE Tabmull M TpapuKOB, JAeiaThb BBIBOABI II0 pe3yJibTaTaM
UCCIIEIOBaHMS,

coOnrofarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1a0OpaTOPHOT0 000PYJ0BAHMUS;



pemaTh pacy€THBIE 3aJaudl C SBHO 3aJaHHON (U3MYECKOW MOJIENbI0, HCIONB3Ys
¢du3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATH (PU3HUECKYIO
MOJIeNIb, BBIICIATh (PU3MYECKHE BEIMYUHBI U (OPMYJNBI, HEOOXOAMMBIC ISl e pelICHUs,
MMPpOBOAUTH paC‘-IéTBI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (bH?)H‘IGCKOﬁ BCJIMYHHBI,

peliaTh KayeCTBEHHbBIC 3a/1aui: BBICTPAWBATH JIOTMYECKH HEHPOTHBOPCUMBYIO IEMOYKY
paccyXIeHHHI C OTOPON HAa M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUCCKHE SIBIICHHUS;

VICIIOJIb30BATh IPH PEIICHUH YUeOHBIX 33124 COBPEMEHHbIC HH(OPMAIIMOHHbIC TEXHOJIOTHU
JUIA TIOUCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETAlMU M NPEICTaBICHHUS Yy4eOHOM W HaydHO-
HOIYJIIPHOM HH(POPMALIUK, TOTYYSHHOMN U3 Pa3IMYHbIX HCTOYHHKOB, KDUTHUYECKU aHATU3UPOBAThH
noJy4aeMyro uH(opMaImio;

OOBSICHATH IPUHLUITBI ACHCTBYUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3IHyaTh
yCJIOBUS X 0€30I1aCHOTO MCIIOIb30BAHHS B TIOBCEJHEBHOW JKU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKHUX M 3apyOCKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUS 10 (DU3HMKE B MOBCETHEBHOM KU3HHU IJIsl 00CCIICUCHHUS
0€30MacHOCTH MPH OOpAICHUHU ¢ PUOOPAMH M TEXHUYECKHUMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
37I0pPOBBS M COOJIFOJICHHSI HOPM KOJIOTHYECKOT0 TIOBECHUSI B OKPYKaKOLIeH cpeie;

paboTaTh B IPyIMIIE C BHIIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUTAHUPOBATh padoTy
IPYIIIbl, PAIMOHATBHO PACIPEICIATh OOA3aHHOCTH W  IUIAHHPOBATh JCATEIBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLICHMUBATHL BKJIAJ KaAXXAOTO U3 YYACTHHUKOB I'DYIIIBLI B
pelICHHEe pacCMaTPUBAEMOIl IPOOIICMBIL.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTquCKI/Ie 0BPA30BATETBLHBIE
padoThI padoTsl pecypcb
Paznen 1. PUSUKA U METO/JIbI HAYYHOI'O ITO3HAHMU S
11 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 bubmmorexa HOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmnoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubmmnoreka [JOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Paspgea 4.

SJIEKTPOANHAMHUKA



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

bubnunoreka LIOK

4.1 DTEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
492 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX CpeJax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
o HanmenoBaHue pa3jiesioB U TeM (uu¢poBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pa30BATETBHBIE
padoTbl padoThI pecypebi
Paszpen 1. JIEKTPOAMHAMMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pazjnen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5} bubmmorexa [IOK

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



https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmmorexa LOK
' p p https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3ngen 6. OGOBILIAIOLIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obodmaiomee nosTopenue 4 https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC

Ne KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE

w/n Tema ypoka Beero Konrtpoabsubie IIpakTnueckue W3yseHus o0pasoBaTejbHbIe
padoThbI padoThbI pecypcbl

L Hayemmme weroms nosmamn ) Bufimorera LIOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Posb 1 MecTo ¢uzuku B
2 mayamonapmwa s ) BuGmiorexa IOK

N ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEIbHOCTH
T0AeH
MexaHn4eckoe ABMKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubmuoreka [{OK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMepHOE NpsAMONMHEHHOE 1 bubmmnoreka HOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPAMOJIMHEWHOE 1 bubmuoteka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBobogHoe maienue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 Teme varepmammoi o 1 uGaorexa LIOK

https://m.edsoo.ru/ff0c3ada
10 OKPYHOCTH
2 Tamren Hnepmmamme cncrens 1 uGaorexa LIOK
' . https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroTOHA
9 Macca tena. Cuna. [Ipunmun 1 but6mmoreka [IOK

Cynepno3uiiuu cuji. BTopoil 3akoH

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
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8

Herotona miiga matepuanbHOU
TOYKHU

Tpetuii 3akon HeroToHa niis

bub6numoreka [IOK

10 MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
| S epns e Bumorera 0K
i https://m.edsoo.ru/ff0c3d00
KOCMUYECKasi CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU Bu6mmoteka [JOK
JIBUKEHUH TeEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpaliaTeabHOe
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Bubsorexa [IOK

14 tena. MomeHT cunbl. [lnevo cumsl. )

.. https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBeCHs TBEPIOTO
Tena
MMitynsc MaTepUallbHON TOUYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuoreka [JOK
Nmrynbc cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBUJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 I;:;{efp?;;:ig;‘ ﬁzill:lmlTeopeMa 00 bubmorexa LIOK

e https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETHYECKON
SHEPTUU
[ToreHmansHas 3HEPrHUsl.
[MoTennmansHas SHEpIHs yIpyro Butmiorexa [[OK
17 nehopMUPOBAHHOM MPY>KUHBI.

[TorenuunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

IloTenumanbHEIC U
HEeIOTEeHIMaIbHBIC CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MCHEHHUEM MEXaHUYECKOM
SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTrUu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThHI
CHUJIbI C ©BMCHCHUEM
MEXaHHYECKOW YHEPTUU Tejla Ha
pUMEpE PACTSIKCHHSI PE3HHOBOTO
KIyTay

KoHTpoinbHas pabora 1o Teme
«Kunemarnka. /[nunamuka. 3aKoHBI
COXPAHEHUS B MEXAHUKE»
OCHOBHBIC TTOJI0KEHHS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE JBUKEHUE.

Hudbdysus

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c4b74

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BellecTBa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

23

24

25

Macca monekyn. KonuuectBo
BeniecTBa. [locrosHHas ABoraapo
TennoBoe paBHOBECHE.
Temnepatypa u e€ u3mepeHue.
IIIxana remneparyp Llenbcus
Wneansuerii raz 8 MKT. OcHOoBHOE
ypaBueHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak
Mepa CpeHEN KUHETUYECKON

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3Hepr1/m JBUKCHUA MOJICKYJI.
YpaBaenue Menpeneena-

Kinaneiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabota
28 «HccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSIHUS
pa3peKEHHOTO Ta3a
29 N3omnporiecchbl B uaeanbHOM raze u bu6nmorexa LIOK
uX rpaduuecKoe mpeICTaBlICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss sHEeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 CITIOCOOBI €€ M3MCHEHUSI. bubnuorexa [{OK
KonngecTBo TEmIOTH 1 paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
O0JHOAQTOMHOTI'O UJICAJIbHOTO Ta3a
31 Buasr Tennonepenaun bubmiorexa LJOK
https://m.edsoo.ru/ff0c5¢c36
YnenbHas TEMIOEMKOCTh
30 BerecTBa. KonmuecTBO TEIIOTHI bubmmoreka IIOK
npu Terionepenaue. AquadaTHbIN https://m.edsoo.ru/ff0c5c36
mpoIiecc
I1epBbIil 3aKOH TEPMOTMHAMUKHA U bu6muoreka [JOK
33 .
€ro MpUMEHEHHUE K U30mpoIeccam https://m.edsoo.ru/ffOc5efc
| Htoermeen e B LOK
‘ https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Ipunuun nevicteus u KIT bubnunoreka LIOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKooruyeckue npoodIemMbl

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o0mmarmui ypox

bubnunorexa LIOK
38 «MonekynspHas ¢puzuka. OCHOBBI hitps://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKHY
39 fffd};l;iiﬂzljlazgﬁ;;:;; Tg\é;om,l bubmorexa [IOK
YyIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKHY
40 [TapooOpazoBaHue 1 KOHEHCAIHS. Bu6mumoteka [JOK
Vcnapenre u KUIeHne https://m.edsoo.ru/ff0c63b6
40 raoers nostyxa, Hoewmenai Bu6morera LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucraminueckue u
2 caoners xpueraton, Koae BuGmorera LIOK
P AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl
8 Viemman remora nmamnenn, buGanorera LIOK
g ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmmoreka IIOK
44 YpaBHeHUE TEIJIOBOTO OanaHca hitps://m.edso0.ru/ff0c6820
- ubmiorera LIOK
P DAL a https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKUX 3aPSI0B
[IpoBOgHUKY, TUITEKTPUKH U
16 MIOJIYITPOBOJIHUKH. 3aKOH bu6muoreka [JOK
COXpPaHEHMS JIEKTPHUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsaa
B3aumopeiictBre 3apsiioB. 3aKoH
47 Kynona. Touyeunsrii bubmmorexa [IOK

SIIEKTPUYECKUM 3apsi]l

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosst. [lpuHumn cynepno3uuuu
ANEKTPUYECKHUX Toneu. JInnun
HANPSKEHHOCTH

PaboTa cui1 31eKTpOoCTaTHUeCKOTro
o, Ilorennuan. PasHocth
IMOTSHIAJIOB

[IpoBOHUKY U TUAJECKTPUKU B
ANEKTPOCTATHYECKOM IIOJIE.
JuanekTpudeckas IpOHUIIAEMOCTb

OnekrpoéMkocTs. Konnencatop

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c6df2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCAaTOpa. JHEPrus
3apsHKEHHOTO KOHJIEHCaTopa

bubmuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaGoparopHas paboTa
"U3mepenue 2eKTpoEMKOCTH
KOHJeHcaropa"

IIprHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DIIeKTpOCTaTUYECKas 3alIHTa.
3azeMyIeHHE SIEKTPONpUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €ro
cyniectBoBaHus. [I0CTOAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma aJist
y4acTka [enu

[MocnenoBarensHOE,
napajuielIbHOe, CMEIIaHHOE
COEMHEHUE MMPOBOTHUKOB.
JlaGopaTtopHast pabora «M3yuenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

62

CMEIIaHHOTO COEJIMHEHUS
PE3UCTOPOBY

Pa6ota u mourHOCTH
AJIEKTPUUECKOT0 TOKA. 3aKOH
J[xoyns-Jlenna

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
KopoTkoe 3ambikaHme.
JlaGopaTtopHnast pabora
«3mepenne DJ1C uctouHuka Toka
Y €ro BHYTPEHHETO
COTIPOTUBIICHUS

DJIeKTpOHHAas IPOBOJAUMOCTh
TBEP/ABIX METAIJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIOB OT
TEMIIEpaTyphI.
CBepxnpoBOIUMOCTb

DJEeKTpUUECKU TOK B BaKyyMe.
CBoiiCcTBa AJIEKTPOHHBIX MTyYKOB
[TomynpoBoOIHUKH, UX
coOCTBEHHas ¥ MpuMecHast
npoBoguMocTh. CBoiicTBa p—N-
nepexoaa. [lomynpoBogHUKOBEIE
npubopbI

DJEeKTpUUECKU TOK B paCTBOpax M
pacruiaBax 3J€KTPOJIUTOB.

SJ'ICI(TpOJ'II/ITI/I‘-ICCKaﬂ JUucconuanus.

DIIEKTPOJIN3

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B Ta3ax.
CamocTosiTenbHbIN 1
HECAMOCTOSITEIBHBIN pa3psl.
Monnus. [Inazma

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE

bub6nmoreka [IOK

64 npuMeHeHue. [IpaBuina TeXHUKN 1 https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bu6nmorexa [IOK
«DNEKTPOIMHAMHKA) https://m.edsoo.ru/ff0c88be
KonTtponpHas pabora o Teme

66 «Onektpocraruka. [TocTosHHBIN 1 bubnnorexa [JOK
NEKTPUYUECKHIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpPEeaax»

g | Iommhmex Kompma | B 10K
" " https://m.edsoo.ru/ff0c8c56

DNeKTPOJUHAMHKA

68 PesepBuslit ypok. O0o0maromnmii 1 bubnnorexa [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acos

DJIeKTpPOHHbIe U (pPoBbIE

N Tema ypoka Kour I HAara 00
/o Beero POJIbHbIE PaKTH4YECKHE H3ydeHus Pa30BaTC/IbHbBIC
padoTbI padoThbI pecypcnl
[TocTostHHBIE MATHUTHI U UX
B3auMo/ieicTBUE. MarHuTH
1 ni)?Ie. I(;I;:(Tf)p MZFHI/IE;HOI?I > 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c9778
UHAYKIAA. JIMHUA MarHATHOM
WHIYKIHH
MaruauTtHoe 1nose NpoBOJHUKA C
2 TokoM. OnbIT Dpcrena. 1 Bbu6moteka [JOK
BsanmopelicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue
3 MaFHII/:THO?O noﬁﬂ KaTy'IHKI/IyC 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
4 Awmnepa. JlabopaTtopHas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»
JlelicTBME€ MAarHUTHOTO TOJIST Ha
5 JBUXKYIIYIOCS 3aPsDKEHHYTO 1 bubnmnoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DneKTpOMarHuTHAsT UHYKITHS.
IToTOK BEKTOpAa MarHUTHOM
6 unaykuud. DJ1C uaaykiuu. 3akoH 1

3JIEKTPOMAarHUTHOW MHIYKIUN
®Dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fBIEHUE
camounaykuuu. IJC
CaMOMHIYKIMU. DHEPrusi
MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

bubnmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHIL,
MHAYKIMOHHAs I1€Yb

Ob6o06maromuit ypok «MarautHoe
noJie. DIEeKTpOMarHuTHas
UHTYKIUS

KonrponbHas pabora no reme
«MarnaurtHoe 1oie.
DJeKTpPOMAarHUTHAS HHYKIIHSD

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXAHUYECKHE
konebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJebaHuil rpy3a
HAa HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

KonebatenbHblli KOHTYD.
CB00OOAHbIE ANEKTPOMATHUTHBIE
KOJIeOaHUs B NACAIbHOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

KoJ1e0aTeIbHOM KOHTYPE.
AHAJIOTUS MEXKy MEXaHUYCCKHUMH
U 3JICKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPIUH B UI€ATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusx. BeiHy X 1eHHbIE
MeXaHUYECKUE KojaeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

IlepeMeHHBIHN TOK.
CuHycouianbHbIN epeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JENCTBYIOIEE 3HAYEHHUE CUIIBI
TOKa U HANPSKEHUS

bubnmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOchd34

18

19

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH 3JIEKTporepeaay

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
IIEKTPO3HEPTUHU B ITOBCEHEBHOMN
KU3HU

21

MexaHnyeckue BOJHBI, yCIOBHS
pacnpoctpanenus. [lepuog.
CxopocTb pacnpocTpaHeHHs U

bubnunoreka LIOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIEC BOJIHBI

3Byk. CKOpOCTb 3ByKa. [ poMKOCTh

bu6nmmoreka [IOK

22 3ByKa. Beicota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
p | S o Bumorera 10K
: https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMTIBL pagHOCBS3U U
24 TeneBueHus. Pa3Burue cpencTs
cBs3u. Paguonokanus
o5 KonTtponpnas padora «Konebanus Bbu6moteka [JOK
¥l BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
26 pacrpocTpaHeHHE CBETA B bubnuoreka [IOK
OJTHOpOIHOM cpene. TouedHsii https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpakeHnue cBeTa. 3aKOHbI
27 OT;)a)KeHI/ISI cgeta. [loctpoenue EH@]_HOTeKa HOK
. ttps://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TNIOCKOM 3epKajie
[Tpenomnenue ceera. [lonHoe
28 BHYTpPEHHEE OTPa’KEHUE. bubmmnoreka HOK
[IpenenbHbIi yroi MoJHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXCHUS
JlaGopaTtopHnasi pabota
29 «M3mepenne nokazarens ]hSH6H_HOTeKa LIOK
ttps://m.edsoo.ru/ffOcd67a
MPETOMJICHUS CTEKIIa»
JInn3sl. [TocTpoenne
30 u3o00paxenuii B muH3ze. opmyna bubmuoreka [JOK

TOHKOM JTUH3GL. Y BEJINYEHNE
JIMH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaboparopHas paboTa
«Hccnenosadnue CBOUCTB
M300paXEHUH B TUH3AX)

32

33

34

Hucniepcus cBera. CiiosXHbIM
cocraB Oenoro cBeta. L{Ber.
JlaboparopHas pabota
«HaObnronenue qucnepcuu cBeTay
WnTepdepenmus certa.
Hudpakuus cera.
Hudpakuronnas pemerka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

bubmuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue mpuOOPsI U
YCTpPOCTBA U YCIIOBHS X
0€30MacHOro NpUMEHEHUs

36

I'panuibl TPUMEHUMOCTH
KJIaCCUUECKOI MEXaHUKH.
ITocTynaTel cneuaIbHON TEOPUU
OTHOCHUTEIIFHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfad?2

38

39

40

OHeprusi ¥ UMITyJIbC
pENATUBUCTCKON YacTullpl. CBs3b
Macchl C SHEPTUEN U UMITYIILCOM.
OHeprus NoKost

KonTtponbhas padora «OnTuka.
OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCHUTEIIBHOCTH»

®otonsl. opmyia [Tnanka.
OHeprus ¥ uMIysbe GOTOHA

bubnuoreka [{OK
https://m.edsoo.ru/ff0cfc68

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpsITHE U HCCIEN0BAaHNE

bubnunoreka LIOK
41 porospexra. Omprrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
KOHBI POT KTa. BHCHU
42 %?ZISLHTegl({)a(;314;®£0T§3(;)/£:KT§. ) bubmorexa [IOK
https://m.edsoo.ru/ff0d015e
«KpacHnas rpanunay porosrddexra
13| Toboncos, Revsoonoe nciicrane Bumorerca LIOK
: https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢doTorIeMeHT, POTONATIHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Permrenue 3agad mo reme bu6nmoreka LIOK
«D7eMEHTHI KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcona. OnbITHI
16 Pezepdopna o paccesuuro a- bubmuorexa [IOK
yacrtull. [ImanerapHas Mozenb https://m.edsoo.ru/ff0d091a
aroma
bubmnoreka IIOK
47 Hocrynatst bopa https://m.edsc])lo.ru/fdeOafa
W3nyuyenue u norioiieHue
48 ($OTOHOB MpH Mepexoie aToma ¢ bu6muoreka [JOK
OJTHOTO YPOBHS YHEPIUU HA https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl criekTpoB
BomnHoBBIE CBOIICTBA YaCTHII.
49 Eggﬁ;lcisli%?ﬁignHOBoﬁ bubmorexa TTOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE
50 OTKpBITHE PAAMOAKTUBHOCTH. bubnuotexa [JOK

OmnsiTel Peszepdopaa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

OMpCACIICHHUIO COCTaBa
pPaarOaAKTHUBHOI'O U3TYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
n3JydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

52

53

54

OTKpBpITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ["amma-uziaydyeHue

OHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
S nepHble peakuuu. A nepHblid
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
ACIIEKTHI IAEPHON DHEPIETUKHU

DNeMEHTAapHBIE YaCTULIBI.
OTtkprITHE TO3UTPOHA. MeTo b1
HaOJI0IEHUS U peTUCTpaluU
a7IeMeHTapHbIX yacTull. Kpyrisiii
cToJ1 «DyH/TaMEHTAIIbHBIE
B3auMonelcTeusa. ENMHCTBO
(bu3nYeCKO KapTUHBI MUPay

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bup 3Bé3nnoro neda. Co3sesnus,
SpKHE 3BE3/bl, TIIAHETHI, UX
BuanMoe aBmkeHne. CorHeuHas
cHcTEMa

Connue. ConHeuHast aKTUBHOCT.
Uctounuk sHeprum CoiHia u
3BE31

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
MOCJIEI0BAaTEIbHOCTH. BHYTpeHHee
cTtpoenue 38€31. CoBpeMeHHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

MIPEICTABJICHUS O MMPOUCXOKIACHUU
u 3Bosronun CollHIA U 3BE3]

Muneunsiii [lyTe — Hama
T'amakTuka. Ilomoxenue u
nemwxenne Comnna B ['amakTuke.
lNamakTuku. YEpHbIE ABIPHI B sApax
raJlakKTHK

Bcenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukToBO€ U3iyyeHue.
MertaranakTuka

60

61

Hepemennsie mpodiembl
aCTPOHOMUH

KonTponbhas paboTta «DneMeHTb
ACTPOHOMHUHU U aCTPOPUIUKU»

62

63

Ob6o6maromuit ypok. Ponb puzuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATBLHOU U
ATUYECKOH cdepax nesTeTbHOCTH
YyelloBeKa

Ob6o6maromuit ypok. Poib u
MeCTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

65

O6o06maromuii ypok. Posb
buznyecKoit Teopuu B
(dhopMHUpOBaHUH MIPEACTABICHUH O
bu3nUYeCcKOil KapTUHE MUpa

O6o6marmuit ypok. Mecto
(bu3NIeCcKOil KapTHHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NPEACTABICHUN O MPUPOJIC




66

PesepBHbIil ypok. MarautHoe
1oJie. JJIEeKTpOMarHuTHas
UHIYKLMS

67

PesepsHblii ypok. OnTuka.
OCHOBBI CIEUATIBHON TEOpUH
OTHOCUTEIHHOCTH

68

Pesepnslii ypok. KBanrosas
¢du3uka. DeMeHTbl aCTPOHOMHHU U
acTpou3uKu

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®uswnka, 10 kiracc/ Mskumes ['.51., byxosues b.b., Corckuit H.H. mox penakuueit
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aartenberBo «IIpocBeniennes

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA
https://m.edsoo.ru/7f41bf72

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41bf72






