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HOACHUTEJBbHASA 3AITMCKA

[Iporpamma no (pusuke 6a30BOro ypoBHS Ha YPOBHE CpeaHEro obmero oopasoBaHus pa3paboTaHa
Ha OCHOBE MOJIOXKEHUU U TpeOOBaHUM K pe3y/bTaTaM OCBOECHHUSI OCHOBHOM 00pa3oBaTebHOM MPOrpaMMmBl,
npeactaBieHHbx B ®I'OC COO, a takxe ¢ yuéroM demepanbHoil pabodeil mporpaMmMbl BOCIIUTAHUS U
KOHIIETIIMU TpenofaBanus y4deOHoro mnpenmera «®dusuka» B 00pa30BaTENbHBIX OpraHU3AMAX
Poccuiickoit @eneparuu, pean3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Conepxanue mporpaMmbl 10 (U3MKE HANpaBleHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyyaroumxcs 10—11 kinaccoB npu o0ydyennn ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeILHOCTHOTO Toxoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, NMPEAMETHBIM U METalpeIMETHBIM pe3ysbTaTaM OOydeHHs, a Takke
YUUTHIBAET HEOOXOAMMOCTh peau3alliil MEXKIPEIMETHBIX CBs3ell (PU3MKH C ecTeCTBEHHO-HAyYHBIMHU
yueOHBbIMU TIpenMeTamu. B Hell ompenensitoTcsi OCHOBHBIC LENH M3YYeHHs] (PU3UKU HA YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IUIAHUPYEMbIE pE3yJlbTaThl OCBOCHHMS Kypca (U3MKH: JHMYHOCTHBIEC,
MeTanpeaMeTHbIe, TPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [IaHUpyEeMble pPE3yNIbTaThl OCBOEHUS Kypca (u3MKu Ha 0a30BOM YPOBHE, B TOM YHCIIE

MIpeIMETHBIEC PE3yJIbTAThI MO rojiaM O0yUeHUS;

e cozaep:xaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka O Haubosiee OOIMX 3aKOHAX MPHUPOIbI, BHICTYINAas B KadyecTBE Y4YEOHOIo
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIJIAQJ B CHCTEMY 3HAHHH 00 OKpYXarolleM MHUpeE.
HIkonpHBI Kypc (U3WKH — CHCTEMOOOPa3yIONMil sl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (hM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUMN, H3y4aeMbIX XUMUEH, OMOIOTHEH,
¢busnueckoii reorpadueii u acrponomueii. Mcroib30BaHne U aKTUBHOE MPUMEHEHUE (PU3NICCKUX 3HAHUN
OTIpe/IeNIsieT XapakTep M Pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTHH B cdepe IHEPreTHKH, TPaHCIOoPTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUs HOBBIX MaTEpHUalOB C 3a/JaHHBIMH CBOHCTBaMHM U Jpyrux. M3yuenue
(Gu3MKN BHOCUT OCHOBHOMH BKJIaJ B (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00y4aroluxcs,
B (OopMUpOBaHHE YMEHHUI MPUMEHSTh HAy4YHbIH METOJ MO3HAHMSI NpPU BBINOJHEHUHM HUMHU Y4eOHBIX
HCCIeJOBaHUH.

B ocHOBY kypca hu3uku a1t ypoBHS CpeIHEro oOIIero o0pa3oBaHus MOJOKEH Al UeH, KOTOpbhIe
MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmumocmu. B COOTBETCTBHUM C HEH KypC SBISETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuan U3 BCEeX paslefoB (UM3MKM, BKJIIOYAET KaK BOMNPOCHI KJIACCUYECKOH, Tak H
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeWl Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usznueckux Teopuil. Benymmm B Kypce sBisercs (OpMUPOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuszanus mnpeanonaraeT MCIONIb30BaHHE TI'yMaHUTApPHOIO
noTeHIMana (PU3NYECKON HAyKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3UKM C pa3BUTHEM OOIIECTBA, a TAaKXKe
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpagnrennocmu. Kype pusnku npeamnonaraetT 3HakOMCTBO C ITUPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUHN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuszayuu peanusyercsi MOCPeACTBOM BBEICHHS JIEMEHTOB COAEPIKaHUs, MOCBIIIEHHBIX
HKOJIOTMYECKHUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBA3AaHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a
TaKXke 00CyX/1eHus MPoOIeM PallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U SKOJIOTMYECKON 0€30MacHOCTH.

Crep>KHEBBIMU 2JIEMEHTaMU Kypca (PU3MKHU HAa YPOBHE CpEIHEro oOIero oopa3oBaHus SBISIOTCS
¢usnueckue teopun (popMHUpOBaHHE MPEACTABICHUN O CTPYKType MOCTPOEHUs (U3MYECKOl Teopuw,
poiiu pyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MIPUPOJIE, TPAHULIAX
MIPUMEHUMOCTH TEOPUM, AJIs1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-eSTeNIbHOCTHBIN TOAX0J B Kypce (U3HKU peaau3yercs IMpexIe BCero 3a Cuér
OpraHU3aIlH SKCIIEPUMEHTAILHON AedaTelbHOCTH oOyuatommxcs. [ 6a30Boro ypoBHs Kypca GpU3UKH —
3TO MCTOJIb30BAHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1JAOOPATOPHBIX padoT,
KOTOpBIE B Mporpamme Mo (u3nuke 0ObEeAMHEHBI B OOUIMI CIHMCOK YUYEHHYECKUX MPAKTUYECKUX padoT.
Boigenenue B ykazaHHOM IepedHe J1a0OpaTOPHBIX pabOT, MPOBOJUMBIX MJIsi KOHTPOJS W OLIEHKH,
OCYILECTBISICTCS YYACTHUKAMU 00pa30BaTEIbHOTO MPOLECca UCXOs U3 OCOOCHHOCTEH TIIaHUPOBAHUS U
ocHameHusi kabunera Qusuku. Ilpum sTOoM oOecreumBaeTcs OBIIaJieHWE OOYYAIOMIUMHCS YMEHUSMHU



MIPOBOJIUTH KOCBEHHbIE M3MEpPEHUs, MCCIEeIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEMYMH M TOCTAHOBKY
OIIBITOB 10 MPOBEPKE NPEATIOKEHHBIX THIIOTES.

Bonpioe BHUMaHuE yAESETCS PELICHUIO PAcYETHBIX M KayecTBEHHBIX 3anad. Ilpm stom mms
pacu€THBIX 3a7ay MPUOPUTETOM SBISIIOTCA 33Jayd € SBHO 3aJaHHOM (u3Mueckoll MOJenbIo,
[I03BOJISIIOIIME IPUMEHSTh N3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJHOIO pasjena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaesoB. s KadyecTBEHHBIX 3a/1a4 IPUOPUTETOM SBISIOTCS 3aJaHUs Ha
OOBsSICHEHHE MpPOTeKaHUs (U3NUYECKUX SIBICHUHA M MPOIECCOB B OKpYKAIOIMIEH >KU3HHU, Tpelyromue
BbIOOpa (PU3NUECKON MOJIENIN AJISl CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu OGI'OC COO k MarepHaibHO-TEXHUYECKOMY O00ECIEYCHUIO
yuebHoro nporecca 0a30Bbli ypoBEHb Kypca (PM3MKH Ha YPOBHE CPEJHEro o01iero oopa3oBaHus J0KEH
M3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (PM3MKM WM B YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
IIPEIMETOB E€CTECTBEHHO-HAy4yHOro LukiIa. B kaOuHere QU3MKM [IOKHO ObITH HeoOXoauMoe
nabopaTopHoe 00OpYyAOBaHUE [Jsl BBINOJHEHHS YKa3aHHBIX B IpOrpaMMe NO (PHU3MKE YYEHHUYECKHUX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHOEe 000pyI0oBaHHe (GOPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM MHHUMAIBHOM
JOCTAaTOYHOCTH U 00ECHEeYMBACT IOCTAHOBKY IEPEYUCIIEHHBIX B IporpamMme Mo (PU3HMKE KIIOUYEBBIX
JNEMOHCTpAllMM  JUIsl  UCCIENOBAHUS U3Y4aeMbIX SBJIEHUH UM  INPOLECCOB, HMIHUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JIaGopatopHoe 00OpyIOBaHME ISl YYEHHYECKHX IPAKTHUECKHX paboT (QopMupyeTcs B BUIE
TEMaTUYEeCKHX KOMILJIEKTOB U 0OecrednBaeTcsl B pacyére OJHOr0 KOMILJIEKTa Ha JIBYX OOYyYaroIIUXCH.
Temarnueckue KOMIUIEKTHI Ja0OPaTOPHOro 000pyIOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
HCIOJIb30BAHUU AHATIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BUJIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opmupoBaHuEe HHTEpeca U CTpeMJICHHUS OOydYalolUMXCs K HAay4YHOMY H3Y4YEHHIO HPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE HCCIIEA0BATENHCKOTO
OTHOIICHMS K OKPY’>KAIOLIUM SIBJICHUSIM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTEpUU
U pyHAaMEHTAJbHBIX 3aKOHOB (PU3MKH;

e (opMuUpoBaHME YMEHHH OOBSICHATH SBJICHUS C HCIOJIb30BAHUWEM (DU3MUECKUX 3HAHUA U
Hay4YHBIX JI0Ka3aTEJbCTB;

e (opMHUpOBaHME MPEJICTABICHUNA O posid (PU3MKM Ui Pa3BUTHs JPYIMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTukeHune 3Tux 1eneil o0ecreurnBaeTcss pelleHueM CIEIYIOIUX 3a4ad B MPOLEcCe M3YUEHUs

Kypca (pU3UKU Ha YPOBHE CPEAHEr0 00IIEro o0pa3oBaHUs:

e MpuUOOpEeTeHHEe CUCTEMbI 3HAaHUH 00 OOMIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,
BKJIIOYAss MEXaHWKY, MOJICKYISIPHYIO (HU3HKY, DJIEKTPOAWHAMHKY, KBAaHTOBYIO (GHU3UKY H
3JIEMEHTHI ACTPOPUUKH;

e (dopMHUpOBaHHE YMEHHWH TPUMEHITh TEOPETUYECKHE 3HAHHS JIsi OOBSICHEHHS (U3NIECCKUX
SIBIICHHUI B IPUPOJIE U JIJIsl IPUHSTHUS TPAKTHIECKUX PEIICHUI B TIOBCEAHEBHOM KI3HH;

® OCBOCHHME CHOCOOOB pEIICHUs PA3JIMYHBIX 3aJjad C SIBHO 3aJaHHOM (U3UYECKOH MOAENbIOo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO37aHue (DU3NYECKOM MOJIeNH, aJeKBAaTHON
YCIIOBUSIM 33]1a4H;

e [OHMMaHWe (U3UYECKHMX OCHOB M TMPHUHLUUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIYIO CPENy;

® OBJIQJICHUE METOJAaMH CAMOCTOSITEIBbHOIO IUIAHUPOBAaHMS W NPOBENEHUS (PU3NUECKUX
HKCIEPUMEHTOB, aHajdM3a M MHTEPIPETalud HHPOPMALUHU, ONpPEICNCHHUS IOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTaTa;

® CO3JaHME YCIOBUM Ul DPa3BUTUS YMEHUU [POEKTHO-HUCCIEAOBATENIBCKOM, TBOPYECKOU
NESTENBHOCTH.

Ha u3ydenne ¢usuku (0a30BBI YPOBEHB) Ha YPOBHE CPEAHETO OOIIET0 0Opa30BaHUS OTBOJIUTCS

136 yvacos: B 10 kinacce — 68 yacoB (2 yaca B Hezielnto), B 11 kinacce — 68 yacoB (2 yaca B HEZACIIO).



[Ipemiaraemelii B mporpaMme mo (Qu3MKe NepedyeHb JTa0OpaTOpPHBIX U IMPaKTHYECKHX paldoT
SBISIETCSl PEKOMEHJOBAaHHBIM, YUHTEINb JIETaeT BHIOOp MPOBEACHHS Ta0OpPaTOPHBIX PabOT M OMBITOB C
y4ETOM HHIUBUAYAITBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.



COJAEP/KAHUE OBYYEHUA

10 KUIIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TeOpuH. I 'paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopAuHaT. CloKeHHE TEepPeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEUICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa obpanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
HavyaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepoiit 3akoH HeroTona. HEpimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoil 3akon Helorona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

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

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



Tpenune. Buabl Tpenus (1okosi, CKOJIbXeHHs, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAILEHUSI.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 M3MEHEHHHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b padOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepruM Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep ABMKEHHS M B3aUMOJCHCTBHS YaCTHIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMHCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompolecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu MOJIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTPpUPYIOLIAsk TPUPOY AaBJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IaBJIICHUS U TEMIIEpaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U paboTa. BHyTpeHHssI SHEprusi 0JJHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHUE. Y IeJbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. ['padudeckas uaTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIu1oBbIX MamnHax. Koaddunuent noneznoro aeiictsus teraoBod MamuHbl. [ukin Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 auabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HackleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYECHUS COBPEMEHHBIX MAaTEpUajgoB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBEKTPUKH U MOJTYNPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO0 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJiel. JIMHUN HanpsKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PaGora cun osnextpocratuueckoro mond. IloreHnuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKTpuueckas NpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsyKEHHOTO KOHJIEHCAaTopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdNIeKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOsSTHUS MEX]ly HUMU U AUSJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHMSI DJIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi nemu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask IPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKuii TOK B PpacTBOpPax U pacijlaBaxX 3JEKTPOJUTOB. OJIEKTPOJUTHUYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HWCTOYHHKH TOKa, JJEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHUS LWIMHIAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIEH CHUJIBl  HUCTOYHMKA TOKa M €ro  BHYTPEHHErO
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHMH, JMHeWHas QyHKkuus, mnapadoia,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: Mexannueckoe IBUKEHHE B JKUBOM mpupone, Aud¢ys3usi, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeEJ, JKUAKOCTEH M TIa30B, AJIEKTPUUYECKHE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKYN, HCIOJIb30BAHME 3aKOHA COXPAHEHUs HUMIIYJIbCca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YHCIIE



HAaHOMATEpPHAJIIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3allUTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC
Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

ITocrositHHpIE MarHuTHL. B3auMoznelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moOJe€.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIuK. KapTrHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTWHa JIMHMI MHAYKIUM MarHUTHOTO IIOJIA
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuwna Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJTHOM MarHUTHOM nojie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe moiie. DNEKTPOABIIKYILAs Cuila MHIYKIUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMH. DJIEKTPOABUKYILAS CHJIA CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: TIOCTOSHHbIE MAarHuTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHblE KOJ1€OAHUS

Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojebanusa. [apmonmueckue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanuid. [IpyXKWHHBI MasSTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEecKHX KkojeOanuii. [IpeBparienue sHepruu
IIPU TAPMOHUYECKHUX KOIEeOaHUIX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU



konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTHH B HACATHHOM KOJIeOaTeIIbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXarOMMX KoJeOaHUSX. BBIHYXICHHbIE MEXaHUUYECKUE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAIPSYKEHHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEeOICHUE SIEKTPUUECKON HHEPIUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KymnbTypa HCHONIb30BaHUSA
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuuyeckue yCTpoilcTBAa H TNPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK,
reHepaTop NepeMEeHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHUECKUN
MasITHHK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANpPSDKEHUs] OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH M
KOHJICHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

WccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIBIX KOJIeOaHU rpy3a HA HUTH OT JJTUHBI HUTH U
Macchl Tpys3a.

WccnenoBanne mepeMEHHOTO TOKa B IEMH W3 TOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbvle 60J1HbL

MexaHudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHHs
u JuHa BoJHBL. [lomepeunbie W TpojosibHbie BOMHBL. HWHTepdepennus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIy4YEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHrtanus BekTopoB E, B, V B snexrpomarauTHON BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHHe, TMospu3anus, Aaudpakius, wuHtepdepenius. CKOpoCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHU4YecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBasE JTMAaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaaHONPUEMHHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEYHBIX U MPOIOJIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HaGmronenne oTpakeHus U IPeIOMIICHUS MEXaHUIECKHIX BOJTH.

Hab6nronenue nuatepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.



Habmionenue cBsA3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOH
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipuzanus, Iudpakuus, MHTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHue M300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI IpeJOMJIEHUsS cBeTa. AOCOJIOTHBIM IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CiioxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomue M pacceuBaroliue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONnTHUYEeCKas Chiia TOHKOH JInH3bL. [locTpoeHune n3o0paxeHuii B coOMparouX U pacCeuBarOIINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoWcTBa M INpaKTHUYECKOE IMPUMEHEHHE: OYKHM, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AUPPAKIHMOHHAS
pEIETKA, TOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

Habmonenue nugpakiuu ceera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cieIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnienuanibHOM TEeopuun
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTL MOAYJIA CKOPOCTH CBC€Ta B BaKYyMC, MMPUHIUIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHHU U COKPALICHUC OJINHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.



Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPrusi U UMITYIIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtsel [1. H. JIeOenera.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckne YCTPOHCTBA W TNPAKTHUECKOE MpUMEHEHHue: (POoTorneMeHT, (OTONATUHUK,
COJIHEeYHast 6aTapest, CBETOAHO/.
Llemoncmpayuu
®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lnaneraphas
mozenb atoMa. Iloctynarel bopa. M3nyuyenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSI SHEpruum Ha Japyro. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BousinoBeie cBolicTBa yactull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHS  f1pa. OTtkpsITHE
panuoaktuBHOCTU. OmBITH Pezepdopna mo onpeeneHuio cocTaBa paglioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuncio siapa. M3oromnsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-uszinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cuHte3. IIpobrembl M MEPCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
OyHnaMeHTanbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoil KapTHHBI MHUpA.
TexHuueckre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SZICpHBINA peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DjieMeHTBHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuHU. IIpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nociea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABICHUA O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connua B ["anmaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OTIPEJIENIEHUs TI0JI0’KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3]IUs
CeBepHOro nojaymapus u sipKue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0marniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHUU B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW |
ATHYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, poJib W MecTOo (UMK U aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nouwsimus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYyYHOTO IO3HAHMS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIeIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOW HpHpojne, KojedaTeiabHble BUKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIE
OpraHU3MBlI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3aJIEKU MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: MTMHUM 3JIEKTPOIIEpead, TE€HEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAs TIeYb, pajap, paauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusmukay Ha ypOBHE CpeaHEro ooumero odpa3zoBaHUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOIECCE Pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

INPUHITHE TPAJUIMOHHBIX OOIIEYETIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX TPaXKTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJEUCTBOBATh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C HUX
(GYHKLIMSAMHU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTH)KEHHUSAM POCCHUMCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M caMOOOpa30BaHHUIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

MJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIONIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTONYMBOIO Pa3BUTH YEIIOBEYECTBA;

paciIupeHHe OIbITa JIeATENbHOCTH HKOJIOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNATh UEIU ACSITeIbHOCTH, 331aBaTh MIAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPAaOOTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTH
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJOB pELIeHUs 3a1au
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh [PUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTh 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HECSITEIFHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TOJy4YeHUsS WHMOpMAIUU (PU3NUECKOTO COACP)KAHUS U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUAOB U (HOPM MpE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3WYECKOTO COACp)KaHUS B pa3iMyHbIX (opmatax ¢ ydérom
Ha3HayeHus: WHGOpPMalMKM U UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISATh OOIIEHHE HAa YpOoKaxX (PM3UKH M BO BHE-YPOUYHOMU JESITEIBHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO H3JIAraTh CBOK TOYKY 3PEHHUSA C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHOW U WHIUBHIYAIBHOU PaOOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUM YYaCTHUKOB, 00CYKIaTh Pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXAOT0 Y4aCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcu€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMU B 001acTH (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHS IT0 MX CHIDKCHUIO,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U pTYMEHTHI JPYTUX TPU aHAIHU3E PE3YNIbTATOB ACATEILHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B npomiecce qocTrkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero oOpa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYXKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xoHuy oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B MPaKTUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeJl, TOUCUHBIM UIEKTPUUECKUI 3apsa NpU peLIeHUn
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUsS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHue Ted,
JIBIDKEHHE TIO0 OKPY)XHOCTH, WHEpLHMs, B3auMmojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, CIIAPEHUE, KOHIEH A, JIaBJIeHUE, KpUCTAIIIN3aus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PU3MUecCKHe BEIMYMHBI: KOOpJIUHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, NMOTEHIHUalbHAsg DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HMCIOJB3YEeMbIX BEIWYMH, UX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelnHss KHHETHYecKas »Heprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ysl (PU3NYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUYECKOoe IoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMBIX BEIMYUH, UX OO0O03HAUEHUS W EIUHHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;



aHATM3UPOBATh (U3MUECKUE TPOIECCHl U SIBICHUS, WCIONB3YyS (U3MUYECKUE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KUHETUYECKOW HHEPTHH TEIUIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mMpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIONIb30BAHMS B IIOBCEAHEBHON HKU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu dSToM  (HOpMyIHpOBaThH
npobnemy/3agady W TUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BEIMUYMHAMU C HCIOIb30BAHHEM
OPSIMBIX  U3MEPCHHA, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
10 Pe3yJIbTaTaM HUCCIIEIOBAHUS;

coOnrofarTh mpaBuiaa O€30MacHOrO TPyAa MPH MHPOBEACHUM HCCIEAOBAHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB M TaOOPaTOpPHOTO 000pyIOBaAHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3UYECKOW MOJENBI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MPUHIIUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJICJTh, BBIJICIATh (PU3NICCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pemath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IICTIOYKY
paccyXIeHUl ¢ OMOPOi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCTIONIb30BAaTh TIPU  PEIMICHUH YYeOHBIX 3a7ad COBPEMEHHBIC WH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WUHTEPHpPETAIMN U TPEJICTaBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHICCKU
aHAIM3UPOBATH MOTydaeMyro HH(OpPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHUH;

UCIIOJIb30BAaTh TCOPETHUCCKHE 3HAHWS 10 (U3WKE B IMOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHS HOPM SKOJIOTUIECKOTO IMOBEICHUS B OKPYKAOIIEH cpefie;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNNBL, PalMOHATBHO pacHpeleNsiTh OOS3aHHOCTH W IUIAHUPOBATh JIEATCIBHOCTH B
HECTAHJIAPTHBIX CUTYAllUSIX, aJICKBATHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKU U TEXHOJOTUM, B MPAKTUYECKOMN
JESTEIILHOCTH JIFOJIEH, IeJIOCTHOCTh U €IMHCTBO (PM3UUYECKON KApTUHBI MUPA;

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
QIIEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHUK CBETa, sAcpHAs MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacmo3HaBaTh (pU3MYECKHe SBICHUS (TIPOIECCH) U OOBSCHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJNIpU3alUsi CBETa, JUCIEPCUS CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJia JIMH3bI, IPU OMNUCAHUU MPABUIBHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONMCHIBaTh M3YyYCHHBIC KBAHTOBBIE SBJIEHHUS W MPOLECCHl, HCIONb3Ysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIONb3yEeMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MAPAIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00yacTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPABJICHHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M ONHCHIBATh N300paskeHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UUECKUX SBICHUM U TPOIECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE HW3MEPEHHS (PU3UYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJTYYEHHONW 3aBUCUMOCTHU
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
yu4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOW JEATENBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBaAHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE Ui €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpele;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJeKBaTHO OLICHMBATH BKJAJ KaXXIOr0 M3 YYaCTHUKOB IDYyMNIbI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue
° (undposbie)
/| PA3ACI0B H TeM Beero Kourpoabnbie IIpakTuyeckue 0Gpa3oBaTETbHbIC
nporpamMmMsbI padoThI padoTshI pecypes
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
dusnka n
11 METOIBI 5 bu6mmoreka [IOK
' HAy4YHOTO https://m.edsoo.ru/7f41bf72
MO3HAHUSA
Wtoro mo paszneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hunavimia ! https://m.edsoo.ru/7f41bf72
23 giigiﬁlem B 6 1 1 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wtoro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnnoreka [JOK
KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOpUH
39 OcHOBBI 10 1 bubnuotexa [JOK
TEPMOIMHAMHUKHU https://m.edsoo.ru/7f41bf72
ArperarHble
33 EZE::T}:S 5 bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
®a30BEIC
TIePEXO0/IbI
Hroro no pasneny 24
Paznen 4. DJIEKTPO/IMHAMUMKA
bu6mmorexa [IOK
4.1 DIeKTpOCTATHKA 10 1 https://m.edsi.ru/7f4lbf72
IlocTossHHEIM
ANMEKTPUICCKUI Eubimiorexa [IOK
42 | ok Toxus 12 . 2 httgs://?néedsi?u/?ﬂlbf?z
Pa3TMIHBIX
cpenax
Hroro no pazneny 22
PezepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO HACOB 68 3 5

I10 ITPOTPAMME



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

11 KUIIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
Y HaumMeHnoBanue (wnbpoBbIe)
w/n §33H6HOB H TeM Beero Kontpoabubie IIpakTuueckue 0Gpa3oBaTETbHbIC
porpaMmablI padoThI padoThI pecypes
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 Daﬁfefﬁffrﬁﬁﬁw 11 1 3 bubmorexa [IOK
- https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 enmpovarmmmme 9 ) Buamorexa LIOK
KONeBAIS https://m.edsoo.ru/7f41c97c
22 exmpovarmmmme 5 ) Buorexa LIOK
BOLHLL https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsg).ru/7f41c97c
Wtoro no pazneny 24
Pa3znen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OCHOBBI
31 CrelUaIbHON 4 1 bubnuotexa [JOK
TEOpUn https://m.edsoo.ru/7f41c97c
OTHOCHTEIIbHOCTH
Hroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DIIeMEHTHI bubnuotexa [JOK
KBAHTOBOM ONTHKHU https://m.edso00.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.eds&.ru/7f4lc97c
bu6mmoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsg).ru/?f41c97c
Utoro no pazneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMEHTHI

5.1 aCTPOHOMMH U 7 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
acTpopU3UKHI
Hroro no pasneny 7
Pazgen 6. OBOBIIAIOILIEE IOBTOPEHHUE
6.1 O6o0maroree 4 bubmuoreka [JOK
MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 4

PezepBHOE Bpemst 3



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

OBIIEE KOJUYECTBO
YACOB 110
ITPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uppossie
n/n Tewa ypoka Bcero Konrponen | IlpakTHieck :)Iﬁl?al;osaTeanme
ble padoTbl | He padoThI pecypeb
®du3nka — HayKa O PUPOJIE. bubnuorexa [JOK
Hay4uHble MeTO/IbI IO3HAHUS 1 https://m.edsoo.ru/ff0c32
OKPYKAaroIIero Mupa e2
Pousb 1 MecTo ¢uzuku B
(GhOpMHUPOBaHUH COBPEMEHHOMN bubmuorexa [JOK
2 HAayYHOW KapTHHBI MHpa, B 1 https://m.edsoo.ru/ff0c33
MPAKTUYECKON AESITENFHOCTH €6
oen
MexaHudeck BYKCHHUE.
OTGH(?CI/ITeeJ'ICBI-?:Cib Mef(aHqueCKoro bubmorexa [TOK
3 1 https://m.edsoo.ru/ff0c35
nBwxkenus. [lepemenmenue, 08
CKOPOCTbh, YCKOpEHHUE —
PaBHOMEpHOE NPAMONTHHEHHOE bubmorexa LHOK
4 1 https://m.edsoo.ru/ff0c36
JIBUKCHHC
20
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE bubmorexa LHOK
5 1 https://m.edsoo.ru/ff0c37
JIBUKCHHE
2e
CBoboaHoe majieHne. Y cKopeHue bubmorexa [IOK
6 ' 1 https://m.edsoo.ru/ff0c39
CBOOOJTHOTO Ma/IEHUS cc
KpuBonunelinoe 1BUKeHHE. bubnnorexka [JOK
7 JIBwkeHHE MaTepHaIbHOM TOYKH IO 1 https://m.edsoo.ru/ffOc3a
OKPY>KHOCTH da
[IpuHIMI OTHOCUTENBHOCTH bubnnoreka [JOK
8 [anunes. UaeprinaibHbIe CHCTEMBI 1 https://m.edsoo.ru/ff0c3b
orcyera. [lepsrIit 3axkoH HproTOHA e8
Macca tena. Cuina. [Ipuniun bubnuorexa [JOK
9 CYNepIo3uIy cHil. BTopoii 3akoH 1 https://m.edsoo.ru/ff0c3b
HproToHa 17151 MaTepraibHOM TOUKH e8
Tperuii 3akoH HeroToHa 11 bubmmorexa LJOK
10 1 https://m.edsoo.ru/ffOc3b
MaTepHaTbHBIX TOUEK o8
3aKOH BCEMUPHOTO TATOTECHUSI. bubnuorexa [JOK
11  Cuna Tspxectu. IlepBas 1 https://m.edsoo.ru/ff0c3d
KOCMHYECKasi CKOPOCTb 00
bu6mmoreka [IOK
12 Cuia ynpyrocru. 3akon I'yka. Bec 1 https://m.edsoo.ru/ff0c3e
Tena
18
Cuna tpenus. Koapduuuent Bubmiorexa [IOK
13 | Themid (12 CONpOTHBIICHHS NPH 1 https://m.edsoo.ru/ffOc3f
JBUKCHHUH TeJa B KUIAKOCTU WIIH 76
rase —
[ToctynarenbHOE U BpamaTeabHOE bubnuorexa [JOK
14 nBKeHHE aOCONIOTHO TBEPIOTO 1 https://m.edsoo.ru/ff0c41

Tesna. MoMeHT cruibl. 11iedo cuibl.

a6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

VYcnoBus paBHOBeCUS TBEPAOTO
Tena

Nmnynbc maTepuaibHON TOUYKH,
CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK.

bu6mmoreka [IOK

15 https://m.edsoo.ru/ff0c43
HNMiynbC cuiibl. 3aKOH COXPAHEHUS a6
uMITysbca. PeakTuBHOE BUKEHHE -
PabGoTa 1 MOIIHOCTB CHUJIBL.
KI/IHCTI/I‘ICCKZ;II SHEeprus bubmorexa LHOK
16 » https://m.edsoo.ru/ff0c45
MaTepuaibHOi Touku. Teopema 00 02
W3MEHEHUU KHHETUUYECKOW SHEPTUu —
[ToreHuuanpHas SHEPTUsL.
[loTenuuanpHas 3HEprust ynpyro bubmumoreka [IOK
17  nehopMUPOBAHHON MPY>KHUHEIL. https://m.edsoo.ru/ff0c46
[loTenuuanpHas 3Heprus teia la
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToreHuuanbHbIC U
HETMOTEeHIMaIbHbIE CHIIbI. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C bubnunoreka [JOK
18 wu3MEHEHHEM MEXaHHYCCKOU https://m.edsoo.ru/ff0c47
SHEPTUU CHCTEMBI TeJ. 3aKOH 8c
COXpaHEHUS MEXaHHUECKON
SHEPTUU
19 JlabopaTtopHast pabora «3yuenue
JBUKCHHS TeJIa 10 OKPY>KHOCTH
KonrtponbHas pabora no reme bubnuoreka [IOK
20  «Kunematuka. [luHaMuKa. 3aKOHbI https://m.edsoo.ru/ff0c4b
COXPAaHEHHUS B MEXaHHUKE) 74
OCHOBHBIE TIOJIOKEHUS } Bubmorexa [IOK
21  MOJICKYIAPHOTKUHCTHACCKOU https://m.edsoo.ru/ffOc4d
Teopuu. bpoyHOBCKOE ABUKEHUE.
c2
Anddyszus
Xapakrep JBUKECHUS U
29 B3aMMOJICHCTBHSI YACTHI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI
Macca monekyn. KonnuectBo bubmorexa [IOK
23 https://m.edsoo.ru/ffOc4d
BemectBa. [locTostHHas ABoraapo 2
TermoBoe paBHOBECHE.
24  Temmeparypa U e€ U3MepeHHe.
[ITxana remneparyp Llenbcus
Wneanpueni ra3 8 MKT. OcHOBHOE EH6H_HOTeKa HOK
25 https://m.edsoo.ru/ffOc4f
ypaBHeHue MKT de
AOcoroTHas TeMIiepaTypa Kak
Mepa CpelHEW KNHETUYECKOU bubnmoreka [JOK
26  PHEPruu JABHIKCHHS MOJICKYJL. https://m.edsoo.ru/ff0c51
YpaBHenue Menzeneena- le
Knaneiipona
27  3axon JlanpToHa. I'a30BbIC 3aKOHBI
28 JlaGopaTtopHnast pabota «OnbITHAs
npoBepka 3akoHa I eit-JIroccaka»
29 N3onporieccrl B uaeaaibHOM raze u bu6mmoreka [IOK

uX rpaduuecKoe MpeCcTaBICHUe

https://m.edsoo.ru/ff0c57



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Oe

30

BnytpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
CHoco0BbI €€ N3MEHEHMS.
KonngecTBo TemnoTsl u paboTa.
BnytpeHnHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO Ira3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c59
52

31

Bunae! renionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c
36

32

33

34

VY nenbpHas TEIOEMKOCTD BEIIECTBA.
KomnuecTtBo TemioTsl npu
Tertonepenaye. AnuadaTHbIN
po1iecc

[TepBblii 3aKOH TEPMOAMHAMUKH U
€ro NpUMEHEHHUE K U30Ipolieccam

HeoOpatumocTs npoiieccoB B
npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5c
36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5e
fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c62
30

35

[Tpunmun nevicteus u KI1/
TEIJIOBOM MAIlIMHEI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c60
0a

36  Iluxxa Kapno u ero KITJ{

37 DKosoruyeckue npoodaemMbl
TETIOPHEPTEeTHKH
O06o0maromuii ypok bu6mmoreka [IOK

38  «MonexynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c69
TEPMOTUHAMHKH 38

39

KonTponbHas pabota mo Teme
«MonekynsipHas ¢puzuka. OCHOBBI
TEPMOIMHAMHUKIY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a
50

40

[Tapoo6pazoBaHue M KOHACHCAIHSL.
Hcnapenue u KAreHue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c63
b6

41

AOCOIIOTHAS M OTHOCHUTEIbHAS
BJIAKHOCTh BO3/1yxa. HachleHHbIn
nap

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64
a8

42

TBépnoe teno. Kpucramimueckue n
aMmopdHbIe Tea. AHU30TPOIIHS
CBOMCTB KpHUcTalioB. JKujakue
kpucraubl. COBpeMEHHBIE
MaTepHabl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c65
fo

43

[InaBneHre U KPUCTAIUTH3AIINS.
VY enbHas TEIIOTa MIaBICHUS.
Cyb6numarus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c67
08

44

YpaBHEeHHE TEIIOBOTO OanaHca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c68
20

45

DJIeKTpU3alus Tell. DIEKTPUUECKUI
3apsn. [IBa BUa SIEKTPUUECKUX
3apsoB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6b
cc

46

[TpoBOHMKY, TUTIEKTPUKU U
MIOJIYIPOBOJIHUKH. 3aKOH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6b



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

COXPaHEHHsI AIIEKTPHUUECKOTO
3apsiaa

cc

B3aunmoneiicTBue 3apsai0B. 3aKOH

bu6mmoreka [IOK

47 | Kynona. ToueuHbli 21€KTPUICCKUI https://m.edsoo.ru/ff0c6ec
3aps e4
Hanpspok€HHOCTD 31eKTPUYECKOro Bubmiorexa LIOK
48 O Hprsr CYHCPIOSHIIH https://m.edsoo.ru/ffOc6d
OMEKTPUHECKAX NONIeH. Jluaun >
HANPSOKEHHOCTH =
Pabota cuit aneKkTpocTaTH4ecKoro bubmmoreka [JOK
49 | nouns. [Horennuai. Pa3zHocTh https://m.edsoo.ru/ffOc6f
MOTEHIINAIOB 00
[IpoBOAHMKY U TUAJIEKTPUKH B bubmuoreka [IOK
50 | »IEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/ff0c70
JsnexTpudeckas IpOHUIIAEMOCTb 18
bubmuorexa [JOK
51  DaexrpoémkocTh. Kongencarop https://m.edsoo.ru/ff0c71
26
DIIEKTPOEMKOCTD IIJIOCKOT0 bubnnoreka [JOK
52 | xonjeHcaropa. DHeprus https://m.edsoo.ru/ff0c72
3apsHKEHHOT0 KOH/IeHcaTopa c0
53 JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
[IpyHIMNT AEUCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB,  KOMHUPOBAIHLHOTO
54  ammapara, CTpPYHHOro NpUHTEpA.
DneKTpocTaTH4ecKast 3aIuTa.
3a3emileHne AIEKTPOnprudOopoB
DJEeKTPUYECKUN TOK, YCIIOBHS €ro
cymiectsoBaHusd. [I0CTOSIHHBIN TOK.
55  Cwuia TOKa. Hanpsoxenue.
Comnportusnenue. 3akoH Owma s
ydJacTKa [enu
[TocnenoBarensHOE, MapaieabHOE,
CMEIIIaHHOE COCIIMHEHUE Butmiorexa [IOK
5  POBOTHHOB. Jlaboparopuaz https://m.edsoo.ru/ffOc74
pabota « M3ydeHnue mapamiesbHOTO 0
U TOCTIeIOBATEIbHOIO COEIMHEHUS -
IIPOBOTHUKOBY
PabGora 1 momHOCTE bu6mmorexa [IOK
57 DIEKTPUYECKOTrO TOKA. 3aKOH https://m.edsoo.ru/ff0c78
Jlxxoyns-Jlenta 38
3akoH Oma 11 IOJIHOU
aAMKHYTOH) 2JIEKTPUYECKOH IIeTIH.
goponzgeo 3;1\:;51?(21&16.% e bubmorexa HOK
58 https://m.edsoo.ru/ff0c7a
JlaGopatopHas pabora «3mepenue e0
OJ1C ucTouyHHKA TOKA B €T0 -
BHYTPEHHETO CONPOTUBIICHUS
OneKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
59  compoTHBICHHS METAIIOB OT
TEMIEPATYPHI.
CBepXnpoBOAUMOCTh
60  DraexTpuyeckuil TOK B BaKyyMe.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0
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CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS
Y IIpUMECHAas IIPOBOJAUMOCTb.

bubmuoreka [JOK

61 . 1 https://m.edsoo.ru/ff0c84
CaoiicTBa p—N-nepexo/ia. 26
[ToyripoBOTHUKOBBIE IPUOOPHI =
DJIEKTPUUYECKUI TOK B paCTBOpax U Bubmiorexa [IOK
2  PaciuIapax SACKIPOTHTOB. https://m.edsoo.ru/ff0c82
DIIEKTPOTUTHIECKAs UCCOIHAITHSI. ba
DIIEKTPOIU3 —
DNEeKTPUYECKUM TOK B ra3ax. BuGnuotexa LIOK
63 CamocTosTebHEI " 1 https://m.edsoo.ru/ff0c84
HECaMOCTOSITEIILHBIA pa3psil. 26
Monnus. [Inazma =
DIIeKTpUYeCKre MpuOOpPHl U Bubmorexa [IOK
B4 YCTPOMCTBA M HX MPAKTITICCKOE 1 https://m.edsoo.ru/ff0c86
npuMmeHenue. [IpaBuia TeXHUKH fc
0e30ImacHOCTH =
. bubmuoreka [JOK
65 Obobmarommii ypox 1 https://m.edsoo.ru/ff0c88
«INEKTPOIUHAMHUKAY be
Onextpocranmea. Tooronsma BuGnorerca LIOK
66 P . 1 https://m.edsoo.ru/ffOc8a
AJICKTPUYCCKUM TOK. TOKH B 83
pa3JIU4YHBIX Cperax» -
PesepsHbIil ypok. KonTpoibsHas bubnnorexka [JOK
67  pabora mo Teme 1 https://m.edsoo.ru/ffOc8c
"DnekTpoauHaMuKka" 56
. N bubnuotexa [JOK
68 Pesepariiii ypox. Obobmaromuii 1 https://m.edsoo.ru/ffOc8f
ypok 1o TemaMm 10 kitacca 6e
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KIIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne udposbie
n/m Tema ypoxka Bcero Kontpoann  Hpakruieck gﬁ;l)aI;OBaTeﬂbele
ble padoTbl  He padoThI pecype

ITocTossHHBIC MATHUTHI U UX Bubmorexa LIOK
B3aUMOJCHCTBIE. MarauTHOE MoJIe. i

1 . 1 https://m.edsoo.ru/ffOc
Bekrop ME‘llFHI/ITHOI/I WHAYKUUHU. JInHUM 9778
MarHuTHOW MHIYKIIUH —
MarauTHoO€e 1oJie MPOBOIHUKA C BuGmmotexa LIOK

2 TOROM. Onf’ 1T Iperena. 1 https://m.edsoo.ru/ffOc
B3aumoneiicTBre MpOBOHUKOB C 98fe
TOKOM =

3 JlaboparopHas pabota «3yuenue 1 1 ﬁgg:l;l/?;ee?sgorﬁl £0C
MarHUTHOTO TIOJISI KATYIITKHA C TOKOM)Y 98fe
JlelicTBE MAarHMUTHOTO ITOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa. Bubmorexa LOK

4 JlaGopatopnas pa&fTa 1 1 https://m.edsoo.ru/ffOc
«HccnenoBanne ASHCTBUS 9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C E—
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIS Ha BuGmuorexa LJOK

5 ABHIAYLIYIOCH SAPFACHHYIO HACTHILY: 1 https://m.edsoo.ru/ffOc
Cwua Jlopenna. PaGota cuibt 9df4
Jlopenua E—
DOnexkTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAYKIuU. IJC 1
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu Papanes
JlaGopartopHas paboTa bubnuoreka [IOK

7 «ccnenoBanue sIBICHUS 1 1 https://m.edsoo.ru/ffOc
AIIEKTPOMATHUTHON UHAYKIIUN al50
NuaykTuBHOCTSH. SBIEHUE BuGmotexa LIOK

g  cavomnyiumi. SAC camonnykumn. -y https://m.eds00.ru/ffoc
DHeprus MarHUTHOTO TIOJISl KaTyIIKH C 2600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE -
TexHu4eckne ycTpoicTBa u ux
MPUMEHEHUE: TTIOCTOSTHHBIC MarHUTHI,

9 3JIEKTPOMATrHUTHI, DJIEKTPOABUTATEIb, 1
YCKOPHUTENH IEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

N bubanoreka LJOK

10 Obodmaromuii ypox «Marmurioe 1 https://m.edS(I)lo.ru/ffOC
moJie. DIIEKTPOMarHuTHasT WHITYKITHS ab82
KoHnTtponbHas pabota 1o Teme bubnuorexa [JOK

11 «MarHuTHoe 1oJe. 1 1 https://m.edsoo.ru/ffOc
DNIeKTpOMarHuTHasT WHITYKITUS ad58
CB00OOIHBIE MEXaHUYCCKHUE
KojeOanus. ['apMoHUYecKre bubnuorexa [JOK

12 KosieOaHus. Y paBHEHUE 1 https://m.edsoo.ru/ffOc
rapMOHUYECKHUX KOJCOAHHIA. af06
[IpeBpaiienue sHepruu
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https://m.edsoo.ru/ff0c9df4
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JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH

13 neproja MajblX KoJIeOaHUid Tpy3a Ha
HUTH OT JAJUHBI HUTH U MaccChl Tpy3a»
Koneb6arenbupiii kKoHTYp. CBOOOHBIC
AIIEKTPOMArHUTHBIC KOJICOAHUS B bubnmoreka [JOK
14 UjieaIbHOM KOjIebaTeIbHOM KOHTYPE. https://m.edsoo.ru/ffOc
AHaIOrus MEXy MEXaHUYECKUMH U b820
3IEKTPOMArHUTHBIMU KOJIeOaHUsIMU
®opmyna Tomcona. 3akoH bubmuorexa [IOK
15 COXpaHEHUsI SHEPTUH B HJICAJTbHOM https://m.edsoo.ru/ff0c
K0J1e0aTEeIbHOM KOHTYpE b9c4
[IpencraBienue o 3aTyXaroUIX
KosieOaHusX. BeIHYKICHHBIC bubmmoreka [JOK
16 MexaHUYecKue Koyebanus. Pe3onaHnc. https://m.edsoo.ru/ffOc
BreIHyKIeHHBIC JIEKTPOMArHUTHBIC bb86
KoseOaHus
[lepemennsbiit Tok. CHHYCOMIATBHBIN
nepeMeHHbIN TOK. MOITHOCTD bubmmoreka [JOK
17 HEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U https://m.edsoo.ru/ff0c
JEICTBYIOIIEE 3HAYCHHE CUJIb TOKA U bd34
HaANPSDKEHUS
Tpancdopmarop. [Ipoussozactso,
18 nepeaayda u noTpedacHue
AIEKTPUYECKON SJHEPTUU
VYCTpoCTBO U MPAKTHYECKOE BuGmmotexa LIOK
19 MPUMEHEHHE DIEKTPUHECKOTO 3BOHKA, hitps://m.edsoo.ru/ffoc
reHepaTopa IMepeMEeHHOT0 TOKa, JIMHUN 304
JJeKTponepeaad -
DKONIOTUYECKUE PUCKU TIPH
MIPOM3BOJICTBE IEKTPOIHEPTHH.
20 Kynbrypa ncnonp3oBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HU
MexaHnuecKkue BOJIHBI, YCIOBUS Butmiorexa [[OK
21 pacnpoctpanenus. [lepnon. Ckopoctb https://m.edsoo.ru/ffoc
pactpocTpaHEHHS U JTHHA BOJIHEI. ca54
[ToriepevHbIe W MTPOJIOIEHBIC BOJTHBI E—
3Byk. CxopocTb 3ByKa. [ poMKOCTh bubmmorexa [TOK
22 https://m.edsoo.ru/ff0c
3ByKa. Beicora Tona. TemOp 3Byka
ccOc
ONEKTPOMAarHUTHBIE BOJIHBL, UX bubmuorexa [JOK
23 CBOMCTBa M ckopocTh. [lIkana https://m.edsoo.ru/ffOc
AIIEKTPOMATHUTHBIX BOJH cfe0
[IpuHIMIB paguOCBI3U U
24 TeneBuaeHus. Pa3surue cpenacts
cBs13u. Pagnosokanus
o5 Kontponbnas padora «Konebanus u Eﬁggﬁ?ﬁé;ﬁgﬁﬁ/ﬁm
BOJIHBI»
c6f8
[IpsimonuHeitHOE pacnpocTpanesue Butmiorexa [[OK
26 CBETA B OJIHOPOLHOM Cpesie. https://m.edsoo.ru/ffOc

Toueunslii ICTOUHUK cBeTa. JIyu
CBeTa

d350



https://m.edsoo.ru/ff0cb820
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

OtpaxeHue cBeTa. 3aKOHbI

bubnunoreka LIOK

27 otpakenus cBeta. [Toctpoenue https://m.edsoo.ru/ffOc
M300paXEHUI B IIIOCKOM 3€pKaje d4e0
IIpenomnenue cera. [lonHoe § Bubmmotexa LIOK
28 BHYTpEHHee oTpaxkeHue. [IpenenbHbIii https://m.edsoo.ru/ffoc
YTOJI TIOJIHOTO BHYTPEHHETO 476
OTpaKEHUS -
29 JlaboparopHas pabota «3mepenue ﬁgg;?/(;;éezii.orﬁ/ﬁm
1oKa3areJisl MPEIOMIICHUST CTEKIIa
d67a
JIunzel. [TocTpoenune n3obpakeHuit B bubmuorexa [IOK
30 nun3e. DopMyiia TOHKOM JTMH3HI. https://m.edsoo.ru/ffOc
VBeauueHUE JTUH3BI ddle
JlaGopaTopHnas pabota
31 «HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»
Hucnepcus ceeta. CII0XKHBINA COCTaB
30 oenoro cBera. LlBet. JJaboparopHas
pabora «Habitoienue aucrepcuu
CBETa»
sy Mmepdepnuuscor. T B
cera. JluppaknuonHas pemeérka ed2?2
[TonepeyHOCTH CBETOBBIX BOJH bubmorexa [IOK
34 ' https://m.edsoo.ru/ffOc
[Tonspu3zarnus cBeTa 026
35 OnTuyeckue MpuOOPHI M YCTPOICTBA U
YCIIOBUS MX O€30MaCHOTO TPUMEHEHUS
I'panuter MPHMEHMMOCTH Buborexa IIOK
36 KJIaCCHHECKOH MEXaHHKH. [MTocTynaTs https://m.edsoo.ru/ffOc
CIICIIHAIEHON TeOpHH 1862
OTHOCHUTEIILHOCTH —
OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH. bubmuoreka [IOK
37 3ame/yieHre BpEMEHH U COKpAaIlleHUe https://m.edsoo.ru/ffOc
JUTAHBI fa42
OHeprusi U UMITYJIbC PEISATUBUCTCKON bu6muoreka [JOK
38 gacTuilbl. CBSI3b MAaCChI C YHEPTUEH U https://m.edsoo.ru/ffOc
UMITYJTECOM. DHEPTHS ITOKOS fc68
KonTponbhas pabota «OnTuka. bu6muoreka [JOK
39 OcCHOBBI CIeIHANILHOM Teopun https://m.edsoo.ru/ffOc
OTHOCHUTEILHOCTH f6f0
40 ®oronsl. opmyna [Inanka. Sneprus ﬁgg:ﬁ:;é;;i?ﬁlﬁoc
U UMIYyJIbC POTOHA f
el6
OTKpBITHE U UCCTIEOBAHHUE but6mmoreka [IOK
41 dorordpdexra. OmbiThl A. T https://m.edsoo.ru/ffOc
CroseroBa ffca
3akoHsb! poTtodddexra. YpaBHeHHE bubmuoteka [JOK
42 Diinmrreiina s poroaddexra. https://m.edsoo.ru/ff0d
«Kpacnas rpanuna» gorosdpdexra 015e
HaBnenue cBera. OnwiTh [1. H. bubmuorexa [IOK
43 JleGeneBa. XuMuueckoe IeCTBUE https://m.edsoo.ru/ffOd
cBeTa 04a6
44 TexHuueckue yCTpoucTBa U



https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0
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NPaKTUYECKOE MPUMCHEHUE:
dboTosneMeHT, GOTOIATIHK,
coJTHEYHas OaTapesi, CBETOIUO]T

Perenne 3aga4 1mo reMe «DJIeMEHTHI

bubnunoreka LIOK

45 N https://m.edsoo.ru/ffOd
KBaHTOBOI ONTHKN»
0302
Mogens atoma Tomcona. OTBITHI bubnuorexa [{OK
46 Pesepdopa 1mo paccessHHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d
[TnanerapHast MOJEIIb aTOMA 091a
bubnunoreka LIOK
47 [Tocrynarsr Bopa https://m.edsoo.ru/ff0d
Oafa
W3nyuenue u noriomieHue GoToHOB bubnmoreka [JOK
48 IpH MEPEXO0/Ie aTOMa ¢ OJTHOTO YPOBHS https://m.edsoo.ru/ffOd
SHEPIruM Ha Apyrou. Buasl criekTpos Oafa
BOJ‘IHO]iLIe cBoiicTBa yacTuil. BoiHbl Bubmorexa LIOK
49  Aebpoiimi. Kopnyckyipo- https://m.edsoo.ru/ff0d
BOJIHOBOI1 tyanu3m. CIIOHTaHHOE U 0cas
BBIHYKJICHHOE U3JTy4YCHUE -
OTtkppITHE PaIUOAKTUBHOCTU. OTBITHI Bu6mmoteka [JOK
50 Pesepdopa 1mo onpeaencHuio cocTaBa https://m.edsoo.ru/ff0d
PAAMOAKTUBHOTO U3TyICHHUS 0fd2
CoiicTBa anbga-, 6era-, raMma-
51 u3nydeHus. Bnusnaue
pPaIuOaKTUBHOCTU HA KUBHIE
OpPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.
I/I30Tpom,1. Aleb(ba-pacnan. b bubmorexa OK
52 N . https://m.edsoo.ru/ffOd
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- 1162
pacnaa. I'aMmma-uzinydyeHue -
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepusle peakuuu. AnepHblit bubmuorteka [IOK
53 peaxTop. [TpobaeMbl, TEPCIIEKTHUBBI, https://m.edsoo.ru/ff0d
HKOJIOTUYECKUE ACIIEKTHI AIEPHOI 1356
SHEPTETUKHU
DnemMeHTapHbIe YacTUllbl. OTKpPHITHE
Mo3UTpoHa. MeTo b1 HAOIIOIEHUS 1 Bubmorexa [IOK
54 PETHCTPALHH OJEMEHTAPHBIX HACTHIL. https://m.edsoo.ru/ffod
Kpyraeriii cron «PyHaameHTanbHbIe 0e38
B3aUMOJICUCTBUS. ENMHCTBO —
(GUBUIECKON KapTUHBI MUPaA»
Bun 3Bé3nnoro nebda. Co3sesnus,
55 SIpKUE 3BE3bI, TUNIAHETHI, UX BUTUMOE
nemkenne. ConHeyHas CHCTEMa
56 Counuie. ConHeunast akTUBHOCTD.
Wcrounuk sneprun CosHua 1 3BE31
3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
57 MOCJIEA0BAaTEIBbHOCTH. BHyTpeHHEE
cTtpoenue 38€31. CoBpeMeHHbIE
MPEACTABIICHUS O IPOUCXOKACHUH U
sBosrony CoJIHIA U 3BE3NT
58 Muneunslii [Iyte — Hama ["anaktuka.

ITonoxenue u ageuxxenue CoiHIA B
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lNanmaxruke. I'anaktuku. YEpHbIe OBIPHI
B SIJpax raJakTHK

59

60
61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PenukroBoe U3inydeHue.
MertaranakTuka

Hepemennsie mpoGieMbl aCTPOHOMUU

KonTponpHas padora «IJIeMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o0matromuii ypok. Poib ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COIUATILHOU U
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa
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O06o6maromuii ypok. Pons 1 mecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o6mraromuii ypok. Ponb
¢dusnueckoii Teopun B popmMupoBaHUH
NpeCTaBICHUN 0 HU3NIECKOI
KapTUHE MHpa
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O6o6maromuit ypok. Mecrto
(bu3nyecKoil KapTUHBI MUpa B 001LEM
pSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJICTABICHUN O IPUPOAE
Pe3epBHBI ypok. MarHuTHOE 110JI€.
DNEeKTPOMAarHuTHAas NHAYKIHS
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PesepBHblii ypok. Ontrka. OCHOBBI
CIIEUATILHON TEOpUHU
OTHOCUTEJIBHOCTH
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Pesepnniit ypok. KBantoBas (usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpOpU3UKHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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