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MNOACHUTEJIbHAS 3AITUCKA

PaGouass mnporpamma mo (Qusuke I OOYYAOIIUXCS C  OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 370POBbsI (3aJIep)KKOM MCUXUYecKoro pa3Butus, nanee — 3[1P) na ypoBHe
OCHOBHOTO 0011er0 00pa3oBaHus pa3paboTana Ha ocHOBe DeneparbHOr0 TOCYAAPCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa OCHOBHOI'O OOHIEr0 0Opa3oBaHUsl, YTBEPKIECHHOTO MPHKA30M
MunucrepcTBa npocsemieHus Poccuiickoit @eneparmn ot 31.05.2021 Ne 287 «O6
YTBEpKACHUH (PeliepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO
obmiero obpazoBaHus» (B ACHCTBYIOMICH pEaKINM); TPEOOBAHMIA K pe3yIbTaTaM OCBOCHHS
aIalTHPOBAHHON OCHOBHOW 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
s ooydaromuxcs ¢ OB3 (3I1P) (mpukas Munnpocsemmenus Poccun ot 24.11.2022 N 1025
O6 ytBepxkaeHun deaepaibHON aJanTUPOBAHHON 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
obmero oOpa3zoBaHMs Il OOYYAIOUIMXCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBS
(3apeructpupoBano B Muntoctre Poccum 21.03.2023 N 72653), B COOTBETCTBUU C
aIaITUPOBAHHON OCHOBHOW 00pa30BaTeIbHON MPOrPaMMOi OCHOBHOTO 00IIero 00pa3oBaHUs
U 00YyYaroNMXCcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbs (3aJ€pKKa MICUXHUUECKOTO
pazButusi) MBOY CII Ne82, yreepxaennoit npukazom MBOY CII Ne82 ot 09.01.2024
No214-on.

OO01as xapakrepucTuka yueOHoro npeamera «Pusnukay

Y4eOHblii npeaMer «Duznka» SBIISIETCS CUCTEMOO0Opa3yIoIM TUISE

€CTeCTBEHHOHAYYHBIX IPEIMETOB, IOCKOJBbKY (U3NUYECKHE 3aKOHBI MHPO3JAHUS SBISIOTCS
OCHOBOH COZIep)KaHUsI KypCOB XUMHH, OMOJIOTHH, reorpaduu 1 acTpoHOMUH. DU3NKa BOOPYKAET
00y4aroImuxcst HAYYHBIM METOIOM ITO3HAHMSI, TO3BOJISIONIMM MOTy4aTh OOBEKTHBHBIE 3HAHUS 00
OKpY’KaloIieM MUpe.

[Ipenmer MakcuMalbHO HampaBieH Ha (OPMHUpPOBAHHWE HHTEpeca K IMPHUPOJHOMY HU
COLIMAJIbBHOMY MHpY, COBEpIICHCTBOBAHNE MTO3HABATENIBHOM lesTeNbHOCTH o0yyaromuxcs ¢ 3[1P
3a CYeT OBJIQJCHUS MBICIUTEIbHBIME OMNEpPAlMsIMU CpPaBHEHUs, OOOOIIEHUs, pa3BUTHE
CIOCOOHOCTH apryMEeHTUPOBaTh CBOE€ MHEHME, (OPMHPOBAHHE BO3MOXHOCTEH COBMECTHOM
JeATETLHOCTH.

N3ydenne gpusuku cnocoOCTBYeT pa3BuTHiO y oOydaromuxcs ¢ 3I1P nmpocTpaHcTBEHHOTO
BOOOpakeHUs, (YHKIIMOHAIBHOW TPAMOTHOCTH, YMEHHS BOCIHPHHUMATh M KPUTHUYECKH
aHATM3UPOBATh WH(GOPMAIIHIO, IPEJCTABICHHYIO B pa3IMYHBIX (popMax. 3HAYMMOCTH MpeaMeTa
JUI pa3BUTHUS KU3HEHHOM KOMIIETEHIIMM OOYYaIOUIMXCS 3aKJIIOYaeTCs B YCBOCHUU OCHOBBI
¢u3nYecKux 3HaHUM, HEOOXOOUMBIX JJs MOBCEIHEBHON KHM3HHM;, HAaBBIKOB 3/I0POBOTO U
0e30macHOro JUIsl YelloBeKa M OKpyKarolled ero cpeiasl oOpas3a XKHU3HH; (POpPMHUPOBAHUH
HKOJIOTUYECKOH KYJIbTYPHI.

PaGouas mporpamMma no Gpu3nke OTpa)kaeT cojepkaHue oOyueHus npeamery «Ousnka» ¢
y4eToM 0COOBIX 0Opa3oBaTelbHBIX MOTpeOHOCTEH oOydarommxcs ¢ 3[1P. OBnagenue maHHBIM
y4eOHBIM MPEIMETOM IMPEACTABISET ONPENEICHHYI0 TPYAHOCTh A obyuatoutuxces ¢ 3[1P. Do
CBSI3aHO C OCOOEHHOCTSIMM MBICIUTEILHONW JIESTETbHOCTH, MEPHOAMYECKUMH KOJeOaHUSIMU
BHUMaHMs, MAJIBIM 00bEMOM MaMsTH, HETOCTaTOYHOCTHIO OOIIETo 3araca 3HaHUN, TOHMKEHHBIM
MO03HABATEIbHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOTIO PA3BUTHUS.

Jlnst mpeoioneHnst TPYAHOCTEH B U3y4eHUH yuyeOHoro npeamera «DPusnkay Heodbxoauma
amanTanusg o0beMa W XxapakTepa ydeOHOro MaTepHalia K IT03HAaBAaTEIBHBIM BO3MOXKHOCTSIM
TAHHOM KaTeropuM OOydyarolMXCsl, y4eT HUX OCOOEHHOCTEH pa3BUTHUS: HCIIOJIb30BaHUE
QJITOPUTMOB, BHYTPUIIPEAMETHBIX M MEKIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE
M3y4aeMoro Marepuaa.



JlanHas mporpamMma KOHKPETU3UPYET COACP’KaHHUE MPEAMETHBIX TEM B COOTBETCTBHU C
TpeOOBaHUAMHU 00pPa30BaTEIbHOIO CTAHAAPTA, PEKOMEHYEMYIO TOCIEI0BATEIbHOCTh U3yUEeHUs
pa3znenoB (U3MKU C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSA3€H, JOTMKU y4eOHOro
Ipolecca, BO3PACTHBIX M IICUXOJIOTMYECKUX ocoOeHHocTel oOywaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOI'0 0011ero o0pa3oBaHus, ONpPEJeNsieT MUHUMAIbHBI HA0Op OMNBITOB, JAEMOHCTpPALIMH,
MPOBOJIUMBIX YUUTENEM B KJIAcCe, JIAOOPATOPHBIX pabOT, BHIMOIHAEMBIX 00yUaIOIIMMUCS.

Metoanueckoil OcHOBOW H3yueHHMs Kypca «Du3uKa» Ha yYpOBHE OCHOBHOI'O OOLIEro
00pa3oBaHMs SABISAETCSA CUCTEMHO-AEATENbHOCTHBIM MOJIX0A, OOECIeYMBAIOLIUI JOCTH)KEHUE
JIMYHOCTHBIX, METAIpPEAMETHBIX W IPEIMETHBIX O00pa30BaTENIbHBIX PE3YyJIbTATOB IMOCPEICTBOM
OpraHu3ali aKTUBHOI MO3HABaTEIbHOU JEATEIbHOCTH OOYYarOLIMXCS, YTO OYEHb BAXKHO IPU
oO0yuyenuu aereit ¢ 3[1P, 115 KOTOPBIX XapaKTEPHO CHUYKEHUE TTO3HABATEILHON aKTHBHOCTH.

Lesn u 3a1a4u n3yyeHusi yueOHoro npeamera «Pusnka»

Obwue yenu nzydenust ydeOHoro npeamera «®dusuka» npencrtasieHsl B IIpumepHoil
paboueil mporpamMmme OCHOBHOI00011ero 00pa3oBaHusl.

OcHOBHOH 11eN1bI000yUYeHHsT AeTel ¢ 3aJEep)KKOM MCUXMYECKOIO Pa3BUTUS Ha JIaHHOM
IpeaMeTe SIBJISETCS: IOBBILICHWE COLMAJIBHOM ajanTaluy JeTed uYepe3 NpUMEHEHUe
(bu3nUecKuX 3HAHWH Ha TPAKTUKE.

Hns oOywaromuxcs ¢ 3IIP, Tak e, Kak W I HOPMAaTHUBHO DPa3BHBAIOIINXCS
CBEPCTHUKOB, OCBAaMBAIOUIMX OCHOBHYIO OOpa3oBaTelbHYIO I[pOrpammy, JAOMHUHHUPYIOLIEE
3HaueHUe NPUOOPETAIOT TAKUE Yeu, Kak:

* OCBOEHHME 3HaHUI O METO/laX HAyYHOIo MO3HAaHUs MPHUPOJIBl U GOPMHUPOBAHUE HA 3TOM
OCHOBE IPEJCTaBICHUN 0 (PU3NYECKON KapTUHE MUDA;

* OBJIa/ICHUE YMEHUSMU IPOBOJUTH HAOIIOACHUSI MPUPOAHBIX SIBICHUN, ONUCHIBATh U
00001aTh pe3y/nbTaThl HAONIOAEHUN, HCIOIb30BaTh MPOCTbIE W3MEPUTENIbHBIE MPUOOPHI AJIs
U3y4eHUs] (PU3MUECKUX SIBICHUN; MPEICTaBISTh Pe3yabTaThl HAOMIOJCHUM WM HU3MEpEeHUi ¢
MOMOUIbI0 TaONUL, TpadUKOB M BBISABIATH Ha STOM OCHOBE SMIMPUYECKHE 3aBUCHMOCTH;
IPUMEHATh MOJYYEHHBbIE 3HAHUS Ui OOBACHEHMs Pa3HOOOPA3HBIX NPHUPOJIHBIX SBICHUHA H
IIPOLIECCOB, TNPHUHLHUIIOB JCHCTBUS BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, HJsl pPEIICHUs
¢bu3nyeckux 3aaad;

*pa3BUTHE  IIO3HABATEIIBHBIX  MHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEH, CaMOCTOATENBHOCTH BIPHOOPETEHUN HOBBIX 3HAHUMN, IPU PEIICHUH (PU3UUECKUX
3aJad M BBINOJHEHUU  OKCHEPUMEHTAIbHBIX  MCCIEAOBAaHUW C  HCIOJIb30BAaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

* BOCIIUTaHHEe YOEKJACHHOCTH B BO3MOXHOCTH TIO3HAHMSI 3aKOHOB TNPUPOJIbI, B
HEOOXOJIMMOCTH Pa3yMHOTO0 HCIOJb30BAaHUS JOCTWKEHUH HAyKM U TEXHOJOTMHM s
JaTbHEHIIEro pa3BUTUS YEIOBEUECKOro OOINECTBa, YBAXKEHHS K TBOpPLAM HAYKH M TEXHUKH;
OTHOIIECHMS K (PU3MKE KaK K AJIEMEHTY 00IeueI0BEYeCKOI KYIbTYpHI;

* ICIIOJIB30BAHNE TIOJYYEHHBIX 3HAHMM M YMEHUH NJs pELIeHMs] MPaKTUYECKHX 3ahad
MOBCETHEBHOM  JKM3HM, oOecreueHuss Oe30MacHOCTH CBOEW JKM3HH, pallOHAIbHOIO
MPUPOJONONB30BaHUS U OXpaHbl OKpyXkaromied cpensl. [locTmxkeHne 3THX — LeJel
obecrieunBaeTcs penieHueM CIeayMuX3a0ay.

*3HaKOMCTBO oOydaromuxcsi ¢ 3[1P ¢ metomamu uccrnenoBanusi 0OBEKTOB U SIBICHUN
IIPUPOJIBL;



* IpUOOpETEHNE 3HAHUNA O MEXAHWYECKHX, TEIUIOBBIX, SJIEKTPOMAarHUTHBIX U KBAaHTOBBIX
SABIICHUSIX, (PU3MUECKUX BEIIMUMHAX, XaPAKTEPUIYIOIIUX ITU SBJICHUS;

* hopMupoBaHre yYMEHMH HaOIIOJaTh MPUPOJHBIE SBICHHUS M BBIIOJIHATH OIIBITHI,
nabopaTopHble  pabOTBl M SKCHEPUMEHTAJbHbIE  MCCIEIOBAHHUA C  HCIOJIb30BAHUEM
U3MEPUTENBHBIX IPUOOPOB, LIMPOKO IPUMEHSIEMbIX B IIPAKTUYECKOM KU3HU;

*OBJAQJICHUE TAaKUMU IOHATHUAMH, KaK IPUPOAHOE  SBICHHUE, OMIIUPHUYECKU
yCTAHOBJCHHBIH  (akr, mpobiema, TrUMOTE3a, TEOPETHUYECKHH  BBIBOJ,  pE3yJbTaT
JKCIIEPUMEHTAILHON IIPOBEPKH;

* IOHUMaHHE OTIIMYMHA HAyYHBIX JAHHBIX OT HENPOBEPEHHOW HH(OPMAIUH, IIEHHOCTH
HAayKHd 7S YIOBJIETBOPEHHS OBITOBBIX, IMPOM3BOJACTBEHHBIX M KYJIBTYPHBIX HOTpPEOHOCTEH
4eJI0BeKa.

Oco0eHHOCTH 0TOOpA M aJaNTAIIMU Y4eOHOTr0 MaTepuaJia no GuzmKe

OcHoBoii 00y4yenust ooyqaromuxcs ¢ 3[IP Ha mpeaMerax ecTECTBEHHOHAYYHOTO ITHKIIA
SBJISICTCA PAa3BUTHE y HUX OCHOBHBIX MBICIMTENbHBIX ONEpauuii (aHalu3, CUHTE3, CpPaBHEHHE,
0000111eHHE) HAa OCHOBE BBINOJHEHMS Pa3BUBAIOIIMX YIpPaKHEHUH, (opMUpOBaHHE HPUEMOB
YMCTBEHHON pa0OThl: aHAIU3 MCXOJHBIX JaHHbBIX, INIAHMPOBAHHWE MaTepuaia, OCYILECTBICHHE
IMO3TAITHOTO WU UTOrOBOI0 CaMOKOHTPOJIA, a4 TAKKE OCYHICCTBIIACTCA JIMKBUAALMA HpO6€J’IOB B
3HAHUSX, 3aKpeIUICHHE W3YYEeHHOro MaTepuaia, OTpaboTKa aJropuTMOB, MOBTOpPEHHE
npoiiienHoro. bonbioe 3HaYeHHE NpPUAAETCS YMEHHIO paccKasaTh O BBIIIOJHEHHOW pabote C
MPaBUIILHBIM YIOTPEOJIECHUEM COOTBETCTBYIOIIECH TEPMHUHOJIOTHH U COOJIOJIEHUEM JIOTHYECKUX
cBsi3el B u3naraeMoMm Mmarepuane. Jlns oOyuwaromumxcs 3IIP Ha ypoBHE OCHOBHOrO OOIIEro
00pa3oBaHMs TMO-TIPEKHEMY SBISIOTCA XapaKTEpHBIMU:HEIOCTATOYHBIN YpOBEHb pPa3BUTHS
OTIENbHBIX MCUXMYECKUX IMPOLECCOB (BOCIPHATHUSA, BHHMMAHUS, NaMsITH, MBbIIUICHUS),
CHIDKEHHBIH YpOBEHb MHTEIEKTYaIbHOTO Pa3BUTHSA, HU3KUH YpPOBEHBb BBINOJIHEHUS Y4eOHBIX
3aJJaHUi, HU3Kas yCIemHOCTh o0ydeHus. Ilostomy mnpu wu3ydeHuun GU3MKH TpedyeTcs
I[eJICHANPaBICHHOE HWHTEIUIEKTyallbHOe pa3BuTHe oOywaromuxcs ¢ 3IIP, oTBeuaromee wux
OCOOCHHOCTSIM M BO3MOXHOCTSIM. YueT ocobeHHocTell oOyuwaromuxcsa ¢ 3[IP tpeOyer, uToOBI
MIPU M3YYE€HUH HOBOTO MaTepuaia 00s3aTelbHO MPOMCXOIMIO MHOTOKPATHOE €ro MOBTOPEHHE;
pacmpeHHOe pacCMOTPEHHE TEM M BOMPOCOB, PACKPBIBAIOUIMX CBSI3b (DU3WKH C KU3HBIO;
aKTyalu3alys NepPBUYHOTO )KU3HEHHOTO ONBbITA 00YYaIOLIHXCS.

VYcBoeHne NporpaMMHOrO Marepuajiga Mo (U3MKe BBI3BIBACT OOJbIINE 3aTPYIHEHHS Y
obyuaromuxcs ¢ 3IIP, mostomy Teopusi m3yuyaercs 0e3 BBIBOAOB CIOXHBIX (opmyn. 3anauu,
TpeOyIolIe NMPUMEHEHUS CI0KHBIX MAaTEeMaTHYEeCKUX BBIYUCICHUH M (OpMYJ, B OCOOCHHOCTH
TaKkuX TeM, Kak «MexaHHUecKoe IBIKEHHUE», «ApXHMeoBa criiay,«MexaHudeckas SJHepTus»,
«ONEKTpUIECKHE SBICHUS», «DIEKTPOMATHUTHBIC SBICHHS», PEIIAIOTCS B KJIACCE C TIOMOIIBIO
YUUTEIISL.

Oco0oe BHUMaHUE MpU U3YyYEHUH Kypca (GU3HMKHU YAESeTCs OCTAaHOBKE U OpraHU3aluU
HKCHEPUMEHTA, a TAaKXKe MPOBEJCHUIO (IPEUMYIIECTBEHHO HA KAXIOM YPOKE) KPaTKOBPEMEHHBIX
JeMOHCTpaluii (BO3MOXHO € MCIOJIB30BaHUEM AJIEKTPOHHON JIeMOHCTpalun). HekoTopbie TeMbl
00513aTeNbHO JTOJIKHBI BKIIIOYATh OMOPHBIE TJAOOpaTOpHBIE PabOThI, KOTOPHIE PA3BUBAIOT YMEHHE
MOJIb30BaThCs MPOCTEHIIMMU MpUOOpaMH, aHAIM3WPOBATh MOJy4YEHHbIE NaHHbIE. B cBs3m ¢
OCOOEHHOCTSIMU TIOBEICHHSI W JeaTelbHOCTH oOyuatomuxcsi ¢ 3[IP  (pacTopMoXkeHHOCTb,
HEOPraHNW30BAHHOCTb) TPEAYCMOTPEH CTPOKAWIIMN KOHTPOJIb 3a COOJIIOJICHHEM IPaBUII



TEXHUKHU 0€30MaCHOCTH TPH MTPOBEACHNH JTAOOPATOPHBIX U MPAKTHYECKUX paboT.

bonbpmoe BHUMaHuWe Tpu W3ydeHUW ¢usnku noapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIQJICHUE MMH MPAKTUYECKUMU YMEHHMSIMU M HaBblKaMu. [IpemycmarpuBaercs yMEHbIICHHE
o0beMa TEOPETHUYECKUX CBEIACHUN, BKJIIOUYEHHE OTICIBHBIX TEM WM IEIbIX pa3ieiioB B
MaTepHalbl Ui 0030pHOr0, 03HAKOMUTEIILHOTO WK (aKyabTaTuBHOron3ydeHus. Ilpeanaraercs
yMEHbIlIEHHEe O0beMa MaTeMaTHYEeCKHX BBIUMCICHUNA 3a CYET YBEJIWYECHHS] KaueCTBEHHOTO
OIMCAHUs SBJICHUI U MPOLIECCOB

JlocTaTOyHOE KOJMYECTBO BPEMEHU OTBOJHUTCS HAa PACCMOTPEHHE TEM M BOIIPOCOB,
PacKphIBAIOIINX CBSI3b (PU3UKU C KU3HBIO, C TEMH SBIICHUSMHU, HAOIIOJCHUSIMHU, KOTOpbHIE
XOpOLLIO U3BECTHBI YUYEHUKAM U3 UX KU3HEHHOTO OIIbITA.

MakcuManabHO HCHOJB3YIOTCS MEKIIPEIMETHBIE CBA3M C TaKUMHU JAUCLUUIUIMHAMHU, Kak
reorpadus, xXumus, Owonorwms, T.K. oOyvarommecs ¢ 3[IP ocoOeHHO HyXIawTCs B
MIPENOJHECEHUH OJHOIO M TOr0 K€ y4yeOHOro Marepuaja B pa3IMUHBIX acCHEeKTaX, B €ro
BapbUPOBAaHUHU, B HEOJHOKPATHOM TIOBTOPEHHUU M 3aKPEIJICHHH IMOJNYYEHHBIX 3HAHUN U
MpakTU4eckux ymeHuil. [1o3Bosisis paccmMaTpuBaTh OJUH U TOT K€ y4eOHBII MaTepuai ¢ pa3HbIX
TOYEK 3PEHMs, MEXKIPEeIMETHbIe CBA3M CIOCOOCTBYIOT €ro JIy4YlIeMy OCMBICIEHUIO, OoJjee
MIPOYHOMY 3aKPETUICHHUIO MOJIYYeHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

Buasr  gesareqbHoctH  obyuyarommxcess ¢ 3IIP, o0ycioBieHHble  0cOOBIMH
o0pa3oBaTe/IbHBIMH TNOTPEeOHOCTAMM M oO0ecleYUMBAOIIMe OCMBICJICHHOE OCBOEHHE
cojep:kaHuM o0pa3oBaHus Mo npeamery «Pusuka»

[IpumepHass TeMaTHueckas M TEpPMHUHOJOrMYecKass JEeKCHMKa M0 Kypcy (U3HKH
cootBeTcTByeT [IOOII OOO. Conepkanue BHUIOB AesTenbHOCTH oOyuatomuxcs ¢ 3IIP nHa
ypokax (H3UKM omnpeaensercs UX ocoObIMH 00pazoBaTeIbHBIMU MOTpeOHOCTAMHU. [lomumo
mpoko ucnonszyembix B IIOOIT OOO o6mux 11t BceX 00y4aromuxcs BUAOB JIE€ATETbHOCTH
ClleyeT YCWUJIUTb BHJIbl JEATENbHOCTH, CHEHU(PHUYHbIE [UIsi JAHHOW KaTeropuu JeTew,
o0ecrneunBaroIIie OCMBICIEHHOE OCBOCHUE COJIEpKaHMsI 0Opa30BaHUs 1O MPEIMETY: YCUIICHHE
MPEeIMETHO- MPAKTHUYECKON JEeATENIbHOCTH C aKTUBHU3ALMel CEHCOPHBIX CHUCTEM; OCBOECHHE
MaTepuaga ¢ ONOpOil Ha alropUTM; «IIOLIArOBOCTh» B M3YyYEHUH MaTepuaia; MCIOJIb30BaHHE
JIOTIOJTHUTEIBHON BU3YyallbHOW OIMOpPHI (CXEMBbI, MA0JOHBI, ONOPHBIE TAOIMIIBI); PEYEBOI OTUET O
npolecce U pe3ynbTaTe AesITeIbHOCTH; BBIIOJIHEHUE CHEIMAIbHBIX 3aJaHui, 00eceuynBaronX
KOPPEKIHUIO DPEryisluu y4yeOHO-TI03HABATEIbHON JESITEeIbHOCTH U KOHTPOJb COOCTBEHHOTO
pe3yabTara.

s oOyuatomuxcst ¢ 3[1P cymiecTBeHHBIM SBISIOTCS MPUEMBI PabOTHI C JIEKCHUYECKUM
MatepuaigoM 1o npeamery. IIpoBoautcs crenuanbHas paboTa MO BBEACHHIO B AKTHUBHBIM
clIoBapb OOYyYaloIUXCsl COOTBETCTBYIOLIEH TEpMHUHONIOTUU. V3ydaemble TEpPMHHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, oO0s3aTenbHa BHU3yalbHas MOAJEP)KKA, aJTOpPUTMbI pabOTBl ¢
OTIpEEIIEHUEM, OTIOPHBIE CXEMBI /ISl aKTyaJINu3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU oOyuatomuxcs ¢ 3IIP, npu
IUTAHUPOBAHUM PaOOThI YUEHHKA HA YPOKE CIIEAYEeT MPUAEPKUBATHCS CIETYIOIUX MOMEHTOB:

1. [Tpu ompoce HE0OXOAMMO: JaBaTh AITOPUTM OTBETA; pa3pelIaTh IMOJb30BAThCS
IUTAHOM, COCTaBJIGHHBIM NpPHM TOJATOTOBKE JOMAIIHEro 3aJaHusl; JaBaTh OOJIbIIE BPEMEHH
TOTOBUTHCS K OTBETY Yy JOCKM; pa3pelaTh JenaTh MpeJBapUTeIbHbIE 3alUCH, IMOJIb30BATHCS
HarJIITHBIMUA TOCOOUSIMH.



2. [To BO3MOKHOCTH 33a7aBaTh 00YJAIOIIUMCS HABOSIINE U YTOUHSIOIINE BOIIPOCHI,
KOTOpPBIE TOMOTYT UM IOCJIEIOBATENBHO U3JIOKUTHh MaTEpPHal.

3. CucremaTu4ecky NpPOBEPSATh YCBOGHHWE MaTepHalia 10 TeMaM YPOKOB, JUIs
CBOEBPEMEHHOT0 OOHAPYKEHHUS MTPOOEIIOB B MPOIIEAIIEM MaTepHare.
4. B mpouecce u3yyeHuss HOBOro mMarepualia BHUMaHUE YYEHHKOB oOpariaercs Ha

HauboJee CIOXKHBIE paslenbl u3ydaemMod Tembl. Heobxoaumo wyamie oOpamaTbCsi K HUM C
BOIPOCAaMH, BBIICHSIOIIMMHU TMOHMMaHUE Y4eOHOrOo MaTepHuala, CTUMYJIMPOBATH BOMPOCH! IMPH
3aTpy/AHEHUSX B YCBOGHUHM HOBOTo MaTepuana.Mecto yueOHoro npeamera «Pusnka» B yaeOHOM
IUIaHe

B cootBercTBUEM ¢ DenepanabHBIM T'OCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTr0 00111ero o0pa3zoBanus yueOHbIi npeamer «Du3uKa» BXOAUT B MPEIMETHYIO 00J1aCTh
«EcTecTBeHHBIE HayKW» W SBISETCA 00s3aTenbHBIM I u3ydeHus. CoxaeprkaHue y4eOHOTO
npenMera «®Pusnkay, mnpeacraBieHHoe B [lpumepHoil pabodeil mporpamMme, COOTBETCTBYET
OI'OC OO0, IlpumepHoil OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMe OCHOBHOIO OOIIEro
oOpazoBanus, [IpuMepHOW agaNTHUPOBAHHONW OCHOBHOW  0O0pa30BaTeNbHOW IMPOrpaMMe
OCHOBHOT0 00111€r0 00pa3oBaHus 00y4aIOUINXCA € 33JEPKKON ICUXUYECKOTO Pa3BUTHUS.

COJEPXAHHUE YVYHEBHOI'O ITPEIMETA «®HU3UKA»

7 KJIACC
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY:KAKOIIEro MUpa
O®uszuka — Hayka O Ipupone. SIBieHus npupobl (MC4). dusnueckue SABICHUS:

MEXaHUYECKUE, TEIJIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNUYUHBL. V3MepeHue ¢u3nueckux BenuuuH. QuiuuecKue npu60pb15.
Tozcpewrnocms usmepenuu. MexxnyHapoaHas CUCTEMA €AUHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKU M3y4aloT IpUpony. Ecmecmeenno-nayunsiii
MemoO No3HaHuA: HaOMoOeHUue, NOCMAHOBKA HAYYHO20 BONPOCA, BbLOBUIICEHUE 2UNOmes3,
9KCNepuMeHm Nno nposepke 2unomes, 00bsACHeHue Habawoaemozo sAeieHus.Onucanue
@uzuneckux A61eHUll ¢ NOMOWbIO MOOeel.

[Ipeamet u MeToABI GUBUKH.

JleMOHCTpaLUK6

1. MexaHnnueckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUSL.

2. @usnueckue NpuUOOpHl MW TpolEaypa MPsIMBIX H3MEPEHUH aHaJOrOBBIM U
UG POBEIM TPUOOPOM.

3. Omnpenenenne NOrpelHOCTH KCIIEPUMEHTA.

@poHTATbHBIE JJA00PATOPHBIE PA00THI HJIH JIeKTPOHHAS 1eMOHCTPALHS.

1. Onpenenenvie  IeHbl  JENEHUST  U3MEPUTEIBHOrO  mpubopa  (MCIONIB3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. N3mepenne 06b€Ma KUIKOCTH U TBEPIOTO TeIa

3. Onpeodenenue pasmepos Mavix mei.

Pa3nen 2. [lepBoHayajibHbIE CBEeHNsI 0 CTPOEHUHU BelllecTBa
CrtpoeHue BellecTBa: aTOMbl M MOJIEKYNBI, ux pazmepvl. Onvimoel, 00KA3bl8aArOWUE
ouckpemuoe cmpoeHue eewjecmsa. J|puxeHue yactull BemiecTBa. CBs3b CKOPOCTU JBHKEHHS



JacTUIl C TemrepaTypoil. bpoyHoBckoe maBwxkenue, auddysus. Bzaumooleiicmeue uacmuy
gewecmea: NPUMsIdICeHue U OMmaiKugaHue.

ArperatHple COCTOSIHHSI BEIIECTBA: CMPOEHUE 2a308, JHCUOKOCMeEl U  MEEPObIX
(Kpucmaniuyeckux) men. Bzaumocessb medcoy ceoticmeamu 8euecms 8 PasHblX aA2pe2amubix
COCMOSIHUSX U UX AMOMHO-MOJEKYIAPHbIM cmpoeruem. OcobeHHOCmuU azpe2amublX COCMOSHULL
600bl.

JdemMoHcTpauMu?

1. Habmrotenne 6poyHOBCKOTO ABHKEHHSL.

2. Hab6nronenue muddysun.

DpoHTAIbHBIE JIA00PATOPHBIE PA00THI M ONBITHI

1. OrneHka 1uaMeTpa aToMa METOJIOM PsIZIOB (C UCITOTb30BaHueM (poTorpadmuii).

2. OnBITHI IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OneiTel 1O  OOHAPY)KEHUIO JEHCTBHS CHJI  MOJICKYJIIPHOTO — TIPUTSDKECHUS

(3/1eKMPOHHAA OEMOHCIMPAYUUSL).

Paznen 3. /IBuskeHue U B3aUMOAeCTBHE Tel

Mexannueckoe nBwkeHue. PaBHOMepHOe M HepaBHOMEpPHOE JBHKeHHe. CKOpOCTb.
Cpeonsisi  ckopocmv  npu  HepasHomepHoM  Osudcenuu. Pacu€ér nyTu U BpEeMEHHU
NBUKEHMS. SIBeHUe UHEpUUU. 3akon unepyuu. Bzaumooelicmeue men Kak npuduHa uUsmeHeHusl
ckopocmu 0sudicenusi men. Macca kak mepa unepmnocmu mena. Ilnornocts BemectBa. Cés3b
NJIOMHOCIU C KOIUYECMBOM MONEKYIl 8 eOunuye oowvéma sewecmea.Cuna Kak XapakTepUCTHKA
B3aumogaeiicteus ten. Cuna ynmpyeocmu W 3akoH ['yka. M3mepenue cunbi ¢ nomowpio
ouHamomempa. SIBAeHUE TATOTEHUS U cwia TshkecTH. Cuna msdcecmu Ha Opy2ux NiaAHemax
(MC). Bec Ttena.HeBecomoctb. CrnokeHMe CHJI, HalpaBIEHHBIX 10 OJHOH HPSIMOI.
PaBnonevictByromast cun. Cuna mpenus. Tpenue cxonvoicenus u mpenue noxos. Tpenue 6
npupooe u mexuuxe (MC).

JleMoHCcTpanumu3

1. Habumonenne MexaHM4ecKoro IBUKEHUS Tea.

H3mepenne CKOpOCTH MPAMOIIMHEMHOTO IBHYKEHUSL.
HaGnronenue siBJIeHNs MHEPLHH.

Habmionenne n3MeHeHust CKOpOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHeHuE Macc 110 B3aUMOJICHCTBUIO TEIL.

Cl10’KeHHEe CHJI, HAlPABJIEHHBIX 11O OJTHOW MPSMOH.

Nk »

JleMoHCTpanus CUiIbl YIPYTOCTH Ha pa3iIMYHBIX MaTepHUaiax.
®poHTaIbHbIE 1a00pPATOPHBbIE PA0OTHI M ONBITHI.

1. OmnpezneneHne CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKa B )KUIKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUJISIH T. 1. )(2J1eKMPOHHASA 0eEMOHCIPAYUsL).

2. Omnpenenenue cpeiHeil CKOPOCTH CKOJIBbKEHHs OpyCcKa MK 1IapuKa 110 HaKJIOHHOU
TJIOCKOCTH.

3. Omnpenenenue IIOTHOCTU TBEPIOTO Tea.

4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUd (ehopMaivn) NpyKHHbBI

OT IPUJIOKEHHOUN CHUJIBI.
5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIbI TPEHUSI CKOJIbXKEHHSI OT Beca



TEJa U XapaKTepacollpUKacarOIIMXCsl TOBEPXHOCTEH.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenne. Cnocobsi ymeHvuienus u ygeaudenus oasnenus. /lagnenue 2asa. 3asucumocms
oasnenusi 2aza om 00véma, memnepamypul. Ilepedaua oOasnenus meépovimu menramu,
acuokocmamu u eazamu. 3axkon Ilackana. Ilneemamuueckue mawiunvl. 3aBUCUMOCTD J1aBICHUS
XKHUIKOCTH OT r1youHbl. Coobwarowuecs cocyowl. 1 uopasnuueckue mexaHu3mo.

Atmocdhepa 3emin U atmMocdepHoe AaBieHUE. [lpuuumnsl cyuecmeo8arus 68030YUHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocghepnoeo oasneHus. 3as8ucumocmo
ammocgeprnozo 0aenenuss om BblcOmvl HAO Yposwem Mmops. Ilpubopvl Ons  usmeperus
ammocgeprozo dasieHusl.

Heticmeue owcuoxocmu u 2aza Ha nocpyxicénnoe 6 Hux meno. BplTankuBaromas
(apxumenoBa) cuna. 3akon Apxumeda. llnasanue men. Bozoyxonnasanue.

JdemoHcTpanmu

1. 3aBUCHUMOCTb JIABJICHHS ra3a OT TEMIIEPaTypBhl.

2. Ilepenaya gaBiaeHUs )KUAKOCTBIO U Ta30M.

3. CooOmraronuecs Cocyibl.

4. I'uppaBnmueckuii mpecc.

5. [IposiBnenue nercTBrst aTMOC(HEPHOTO 1aBICHHUS.

6. 3aBUCHMOCTD BBITAIKMBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tella U
IUIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BHITAIKHBAIOIIEH CHIIBI BECY BBITECHEHHOM KUKOCTH.

8. VYcnoBue IUIaBaHus TEIl: IJIABAHUE WIIM IOIPYKEHHUE TENl B 3aBUCHUMOCTH OT

COOTHOIIICHHUS INIOTHOCTEH Tela MKUIKOCTH.

@poHTATBbHBIE JIA00PATOPHBIE PA0OTHI M ONBITHI

1. HccnenoBanre 3aBUCMMOCTH Beca Tela B BOAE OT 00BbEMa MOTPYKEHHOU B
JKMJIKOCTh YacTH TeJa.

2. OrnpezeneHne BBITAIKMBAIOIIECH CHUJIbI, IEMCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B
KUJKOCTb.
3. [IpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOUIEH CHJIIbI, JICHCTBYIOIIEH Ha TEIO B

KUIKOCTH, OT MacChl Tela.

4. OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh BBITAJIKABAOLIEN CHJIBL,
NeHCTBYIONIEN HA TEJNO B JKUIKOCTH, OT 00bEMA MOTpYXKEHHOW B JKMJKOCTh YAacCTH Teja U OT
IIJIOTHOCTHU KUAKOCTH.

5. KoHcTpyrnpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOJKU U ONpPEIEICHUE €€
IPy30N0AbEMHOCTH.

Pa3nen S. Pabota u MoIHOCTD. JDHeprus

Mexanundeckas padota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno pasHoeecus
puviuaea. Ilpumenenue npasuna pagrnosecus pviuaza K 010KY. «30710moe npasunoy Mexamuku.
KIIJ npocThix MexaHn3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprusa. Kunemuueckas u nomenyuanvhas suepaus. llpespawjenue
00HO020 8UO0A MEXAHUYECKOU dHep2uu 6 Opy2oul. 3aKOH COXPAaHEHUs SHEPTUU B MEXAHUKE.



JleMoOHCTpauuu

1. [IpumMepbl MPOCTHIX MEXaHU3MOB.

DpoHTAIbHBIE JA00PATOPHBIE3PAOOTHI M ONBITHI4

1. Omnpenenenne paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BHKEHHH Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccenenoBanue ycinoBUil paBHOBECHS pblyara.

3. Uzmepenue KII/] HakIOHHOM MIIOCKOCTH (271eKMPOHHAA 0EMOHCMPAUUL).

4. H3yuenne 3akoHAa COXpAaHEHUS MEXaHUYECKOW JHEpruu  (I1eKmpoHHAsA
0emMoHcmpayus).

8 KJIACC

Paznen 6. TenoBble siBIeHUs

OcHognble NONOJHCEHUs MONEKYIAPHO-KUHEMUYEeCKOl meopul CMmMpoeHUs. Geuecmsa.
Macca u pasmepvl amomog u monexyn. Onvimvl, HOOMEEPHCOAIOUUE OCHOBHBIE NOTOHCEHUS]
MONEKYIAPHO-KUHEMUYECKOU meopuu.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucmaniuueckue
u amopguvie mena. ObvAcHeHUue cE0UCME 2a308, HCUOKOCMEU U MEEPObIX Mmel HA OCHOGe
NONOJNCEHULl  MONEKYIAPHO-KUuHemuyeckot meopuu. CMauyuBaHUE U KANUWLIAPHLIE AGNIEHUS.
Tennoeoe pacuupeHnue u cocamue.

Temneparypa. Ces36 memnepamypsi co CKOpOCMbIO MENI08020 OBUNCEHUS YACTIUY,.

Buytpennss sHeprus. Cnocobvi usmeHeHuss 6HympeHHell dHepeuu: menionepeoava u
cosepuierue pabomoi. Buovr mennonepedauu: menionpoeooOHOCmb, KOHBEKYUS, U3TYyHeHUe.

KonnyectBo Temnotsl. Yoenvunas mennoémkocms sewecmea.Tennoobmen u meniosoe
pasHosecue. YpasHenue meniogo2o Oananca.

IInaenenue u  omeepoesanue  KpUCMAIIUYecKUx  eeujecme.Yoenvnas  menioma
naaenenus.Ilapoobpasosanue u konoencayus.Ucnapenue (MC). Kunenue. Yoervnas mennoma
napooopazoeanus.3a8UcUMocms  memMnepamypvl  KUNnemus Oom ammoc@)epHo20  Od6ileHUs.
Bnasxcnocmyo 8o30yxa.

DOHeprus TOIIMBa. Yoenvras menioma ccopanus.

Ipunyunsvr pabomwvr mennosvix ogueameneu. KIIJ] mennosoco oeucamens. Tennosvie
osucamenu u 3awuma okpyxicaroweu cpeovt (MC).

3akon coxpanenus u npegpawjerus 3Hepeuu 8 mennoguvix npoyeccax (MC).

JleMoOHCTpanun

1. Hab6nronenne 6poyHOBCKOTO TBHKEHHUS.

2. Hab6nronenue muddyzun.

3. Habmronenue siBieHni cMauyuBaHUs M KalWJUIPHBIX SIBICHU.

4, HabGnronenue TermioBoro pacimpeHust Ted.

5. 3meHenne maBieHHs raza MpU U3MEHEHHUH O0BEMaA H HAarpeBaHWU WJIN
OXJIKICHUH.

6. IIpaBuna u3mMepeHust TeMIepaTypsl.

7. Buas! Teronepenaym.

8. OxnaxxJIeHue Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnr pabOThl BHEITHUMHU CHIIAMH.

10. CpaBHeHuE TEII0EMKOCTEN pa3IMUHBIX BELLIECTB.



11. HaOmronenue xkuneaus.

12. HaOnroneHue nocTosiHCTBa TeMIIEpaTyphl IPHU IUIaBICHUN.

13. Mopenu TennoBbIX JBUTATEICH.

®poHTATbHBIE JJA00PATOPHBIE PA0OTHI U ONBITHI

I OnbIThl MO  OOHAPYXKEHUIO JEHUCTBHA CHJI  MOJICKYISIDHOIO  HPUTSDKEHUS
(91eKmpoHHaAA 0eMOHCMPAYUsL).

2. OnBITHI 110 BHIPALMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OnbITH 10 HAOJIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
Ten. 4 OnpezneneHue 1aBieHus BO31yXa B OaJUIOHE IIIIPULIA.

5. OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb JABJICHUS BO3/AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIAXKICHUS.

6. Habumronenne usmeHeHust BHyTpEHHEH SHEPruu Teja B pe3ynbTare Telionepeaadn
1 pabOThl BHEILIHUX CHJI.

7. HccnenoBanue siBieHUs TeriooOMeHa NMPH CMEUIMBAHUU XOJOIHON M ropsueit
BOJBL 8. HccnenoBanue npouecca UCIIapeHusl.

9. Omnpenenenre OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

10. Onpeoenenue yoenbHOU Mmeniomsl N1aAsNeHUs. 1b0d.

Pa3znen 7. DnekTpuyeckue 1 MAarHUTHBIE SIBJICHUSI

Onekmpuszayus men. J|pa pona 3JIEKTpUUECKUX 3apsaaoB. BzaumonencTBue 3apsKeHHbIX
TeN. DIeKTpuueckoe nose. [lpunyun cynepnosuyuu s1eKmpuyeckux noieu (Ha KaiecmeeHHOM
yposHe).

Hocumenu snexmpuueckux 3aps008. Dnemenmapusiii snekmpudeckuil 3apso. Cmpoenue
amoma. IIpOBOTHUKY UINAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTro 3apsija.

OnexTpuueckuid TOK. Ycnosus cywecmeoganus snekmpuyeckoeo moxa. VICTOUHHKH
MIOCTOSIHHOTO TOKa. JIeWCTBHUS SJEKTPUYECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHuTHOE).
DnekmpuuecKkuti moxk 8 HCUOKOCMAX U 2a3dx.

PabGota M MOIIHOCTBH 3JEKTPUYECKOTO TOKa. 3axkou [[coyns—J/lenya. Dnekmpuueckue
yenu u nompebumenu 371eKmMpudeckou Snepeuu 6 Ovimy. DieKkTpudeckas nenb. Cuiia ToKa.
Onektpuueckoe HamnpsokeHue. ConpoTHBIEHHWE MPOBOAHMKA. YoerbHoe conpomuenenue
sewecmea. 3akoH Oma juist ydactka uenu. [locinenoBarenbHOe M NapajjIeIbHOE COEIUHEHUE
IIPOBOAHUKOB. Kopomkoe 3amvikaHue.

IloctosiHHBIE MarHuUThl. B3anMMoneicTBHE IMOCTOSHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3Hauenue 0as dHcusnu Ha 3emne. Onvim Opcmeda. Macnumnoe
none anekmpuyeckoco moka. Ilpumenenue anekmpomazHumos 6 mexHuke. [leiicmsue
MA2SHUMHO20 NOJISL HA NPOBOOHUK C MOKOM. ONeKkmpoosucamens HOCMOAHHO20 MOKA.
Hcnonvzosanue anekmpoosuzcameneti 8 mexHU4eCKUx yCmpoucmeax u Ha mpaucnopme.

Onvimer  @apades. Aenenue anekmpomacHumuou  uHoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocobvi nonyuenus 21eKmpudeckol 9SHepauu. DIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUHU.



JleMoOHCTpauuu

DJeKTpU3aANUSA TeJL.

1. JIBa po/a 3JeKTpUUECKUX 3apsiIOB U B3aUMOJICUCTBUE 3apsHKEHHBIX Tell.

2. YCTpOUCTBO U ACUCTBUE DIEKTPOCKOIIA.

3. DneKkTpocTaTHuecKasi MHIYKIHS.

4, 3aK0H COXPaHEHUS JEKTPUUYECKUX 3apPsIJIOB.

5. [IpoBOHUKY U TUDTIEKTPUKH.

6. MoenupoBaHUE CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

7. M CcTOYHUKH ITOCTOSHHOTO TOKA.

8. JleicTBUA IEKTPUYECKOTO TOKA.

9. DJIEKTPUUYECKUIN TOK B KUIAKOCTH.

10. I"a30BbIii pa3psa.

11. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

12. M3mepenue aIeKTpU4EeCKOro HapsKEHNS BOJIbTMETPOM.

13. Peocrart n Marazun conpoTUBICHUM.

14. BianMmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

15. MoaenupoBaHre HEBO3MOKXHOCTH Pa3EICHUS MOJIKOCOB MarHUTa.

16. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

17. OmneIT Opcrena.

18. MaruauTtHoe nose Toka. DJIeKTPOMAarHur.

19. JlelicTBME MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

20. DIEKTPOABUTATENb TOCTOSHHOTO TOKA.

21. Hccnenosanue aBiIeHUS 3neKTp0MarHHTH0ﬁ HHIAYKLHWH.

22. OnbiTel @apajes.

23. 3aBUCHMOCTh  HAIlpaBJIICHUS  WHAYKIMOHHOTO  TOKa OT  YCIOBHM  €ro
BO3HUKHOBEHUSI.

24. DneKTpOoreHepaTop MOCTOSHHOTO TOKA.

@poHTATbHBIE JIA00PATOPHBIE PA0OTHI M ONBITHI

I.

OnbiTel 1O HAOMIOACHUIO  BJEKTpU3alMM  Tel  MHAYKIMEH W TIpH

COIIPUKOCHOBEHUH.
2. HccnenoBanue AeMCTBHS IEKTPUYECKOTO OIS HA IPOBOJAHUKH U TUIIEKTPUKH.
3. CO6opka u mpoBepka pabOThI IEKTPHUUECKON 1IeTIH ITOCTOSHHOTO TOKA.
4. N3MmepeHue u perynupoBaHUE CUIIbI TOKA.
5. W3MmepeHne 1 perylnupoBaHUe HAPSKEHHUS.
6. Hccneoosanue 3asucumocmu  cuibl  mokd, uoyujeeo uepez pesucmop, om

CONpoOmMuUBIEHUA pEFUCMOPA UHANDAINCEHUA HA pe3ucmope.

7.

Ol’lblmbl, 0eMOHcmpupyiou4ue 3A6UCUMOCTIb DIIEKMPUUECKO20 CONPOMUBTIEHUA

I’lp060()Hllea om e2o ()JZUHbl,I’lJZOWClaU nonepe4Ho2co cedeHusl u mamepuaia.

8. Ilposepka npasuna crodxicenus HanPAXCEeHUN NPU NOC1e008aMmMeNbHOM COEOUHEHUU
08YX pe3ucmopos.

9. IIpoeepka npasuna 0751 cunbl Moxka npu NApanlelbHOM COeOUHEHUU PEe3UCTNOPO8.

10. Onpenenenne pabOThI AMEKTPUIECKOTO TOKA, UIIYIIETO YepPe3 PE3UCTOP.

11. Onpenenenrie MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIIEIIEMOMN Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHUMOCTH  CWJIBI  TOKa, MAYILETO 4Yepe3 JIAMIIOYKY, OT



HaIIpsDKEHUs Ha HEH.

13. HccnenoBanye MAarHUTHOI'O B3aUMOIEHCTBHUS TOCTOSIHHBIX MAarHUTOB.

14. W3y4yeHre MarHUTHOTO TOJS MMOCTOSIHHBIX MarHUTOB TPU MX OOBEAMHEHUU U
pa3elieHun.

15. HccnenoBanue 1edcTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OMNBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHSI KATYIIKH C
TOKOM W MarHuTa OT CHUJIbI TOKA WHAMPABIICHUS TOKA B KaTYIIKE.

17. N3ydenune neicTBUS MarHUTHOTO MOJIs HA TPOBOJAHUK C TOKOM.

18. H3zyuenue pabomol s1ekmpoosucamens.

19. N3mepenne KIIJ[ 3nekTpoaBuraTenbHOM yCTAaHOBKH.

20. OnpITbl 1O MCCIAEAOBAHUIO  SIBJICHUS  DJIGKTPOMArHUTHOM  WMHIYKIIMH:

HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS HHaMpaBJICHUA MHAYKIUMOHHOI'O TOKA.

9 KJIACC

Pasznea 8. Mexannueckue ABJICHUA

Mexannueckoe aBmxeHne. MarepuanpHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBW)KEHHsA. PaBHOMepHOe NpSIMOJIMHENHOE MIBWXKEHUE. [HepasHomepHoe
npamonunelnoe osudicenue. CpeqHSISI U MSHOBEHHAs CKOpOCMb mena Npu HepasHOMEPHOM
OBUICEHUU.

Yckopenue. PasHnoyckopennoe npamonuHerinoe oOgudicenue. (CBOOOAHOE TajeHUE.
Onwvimul 'anunes.Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBbiit 3akoH Hbrorona. Bropoii 3akon Herotona. Tperuit 3akoH Herotona. /lpunyun
CYnepno3uyuu Cui.

Cuna ynpyzocmu. 3axon I'yvka. Cuna mpenus: cuia mpeHusi CKOAbICeHUs, CUIA MPeHUs
nokos, opyeue 6uovl mpenus. Cuila TSKECTH U 3aKOH BCEMUPHOTO TSTOTEHUS. Y CKOpPEHHE
cBoOomHOTO TaneHus. Jleuscenue naanem 6okpye Coanya (MC). Ilepsas kocmuyeckas
ckopocms.  Hesecomocmv u  nepecpysku.PaBHOBecHME MaTepHalbHON TOUKH. AbOcontomHo
meépooe meno. Pasnosecue meépooco mena ¢ 3aKkpeniénnou ocvlo épaujeHuss. MOMEHT CUJIbL.
Llenmp msocecmu.

WNmnynec tena. Mzmenenue umnynvca. Hmnynsc cunbi. 3aKOH COXPAaHEHUS HMMITYJIBCA.
PeaxtuBHoe nBmxenune (MC). Mexanuueckas pabota u MomHocTh. PabGota cun TsxkecTw,
ynpyeocmu, mpeHnus. Cea3b 3Hepeuu u pabomol.IloTeHIInaNbHAs dHEPTUs Teja, MOAHSATOrO HaJ
MTOBEPXHOCTBIO 3eMIU. [lomenyuanvhas suepaus cocamou npyjicunsvl. KHHeTHUECKas SHEprusl.
Teopema o kunemuyeckot 3nep2uu. 3aKOH COXPaHEHNsI MEXaHUYECKOW SHEPTHH.

JleMoHCTpanun

1. Habmonenne MeXaHW4YeCKOro JIBIDKEHHUS Tela OTHOCHTEIBHO pa3HbIX Tel
oTcyéra.

2. CpaBHeHuE MyTeN U TPaeKTOPUI ABM>KEHUS OJJTHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO

Pa3HBIX TEN OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBUYKEHUS.
HccnenoBanue npru3HaKoOB paBHOYCKOPEHHOTO JIBUKECHHSL.
HabmioneHne nBuXeHUs Tesa 1Mo OKPY>KHOCTH.

SN kW

HabmiogeHne MexaHWYecKHUX SIBJICHUH, NPOMCXOIAIIMX B CHCTEME OTCUéTa
«Tenexkay npu €€ paBHOMEPHOM HMYCKOPEHHOM JIBUKEHUU OTHOCUTENBHO KaOMHETa (PU3UKH.



7. 3aBUCHUMOCTb YCKOPEHMS T€Ja OT MaCcChl TEJIA U IEHCTBYIOIIEH HA HETO CHIIBI.

8. HaOGnroneHnue paBeHCcTBa CUIT IIPU B3aUMOZCHCTBUM TeEIL.

9. W3meHeHune Beca Tela Ipy yCKOPEHHOM JIBHKEHHH.

10. Ilepenaya umirynbca mpu B3auMOJEHCTBUU TEIL

11. [TpeoOpa3zoBaHus SHEPTUHU MPU B3aUMOIEHCTBUY TEIL.

12. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJAECHCTBUM.

13. CoxpaHeHue UMIyJbca pu a0COIOTHO YIPYTrOM B3aUMOAEHCTBUU.

14. Hab6monenre peak THBHOTO IBUKEHUSI.

15. CoxpaHeHue MeEXaHU4eCKOW SHEPTUuu IPU CBOOOAHOM Ia/ICHUH.

16. CoxpaHeHHEe MEXaHUYECKOM SHEpPIruu IMpU JBWKEHUU Tela IO0J JAEHCTBUEM
IIPY>KUHBI.

@poHTATbHBIE JIA00PATOPHBIE PA0OTHI M ONBITHI

L. Koncmpyuposanue mpaxkma 0na pazeona U OanbHeUuuieco  PasHOMEPHO20
OBUIICEHUSL WAPUKA UTIU TENENHCKU.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK ABM)KEHUS LIapUKa 110
HAKJIOHHOH IIOCKOCTH.

3. Omnpenenenne ycKopeHus Tella IPA PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. HccenenoBanue 3aBUCHMOCTH CUJIbI TPEHHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOIO
JIABJICHUSI.

6. Omnpenenenne kKodhPuIeHTa TPEHUS CKOJIBKEHUS.

7. Omnpenenenue ;kECTKOCTH MPYKHUHBI.

8. Omnpenenenne paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHUKEHUHM Teja IO

TOPU30HTAIBHON TOBEPXHOCTH.

9. Omnpenenenue pabOThl CHIIBI YIPYTOCTH IPH MOIBbEME Ipy3a C UCIOIb30BaHHEM
HEMOJBM)KHOTO U TOJBH>KHOTOOJIOKOB.

10. M3yyenue 3aK0Ha COXpaHEHUS SJHEPIUH.

Pa3nen 9. Mexanuueckne KoJjge0aHusi M BOJIHbI
KonebarensHoe nBmxkeHre.  OCHOBHBIE XapaKTePUCTUKU KOJIeOaHMIA:
MEepHoJ,, YacToTa, AaMIUIUTY/A.

Mamemamuueckuti  u  npyscunHvlll  masmuuxu.  Ilpespawenue  sHepeuu  npu
KoJebamenbHOM OBUNCEHUU.

3aryxaromue konebanus. BeiHyX1eHHbIe KoneOanus. Pe3oHaHc.

Mexanuueckrue BOJHBL. CBOMCTBa MEXaHWYECKUX BOIH. [IpodonvHble u nonepeyHvie
80/1HbL. [[MUHa 801HbI UCKOPOCMb €€ pacnpocmpaHnenust. Mexanuueckue 6oiHbl 8 meeépoom meie,
ceticmuyeckue 601wl (MC).

3ByK. [ pomxocmb 38yka u ebicoma mona. Ompadsicenue 38yka. Mugpazeyx u yiompaszsyx.

JleMoHCTpanuu
1. Habmronenue konebanuii T MO IEHCTBUEM CUJIBI TSDKECTH M CUITBI YIIPYTOCTH.
2. Hab6nronenue xonebanuii rpy3a Ha HUTH B Ha TIPYKUHE.

3. HabmioneHne BoIHYK/IEHHBIX KOJI€OaHNU U pe30HaHca.



4. PacnpocTpanenue NpoAOIbHBIX U IIONIEPEUYHBIX BOJIH.

5. HaOGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YacTOTHI.

6. AKyCTHYECKHUI pE30HAHC.

@poHTATbHBIE JIA00PATOPHBIE PA0OTHI M ONBITHI

L. OnpezneneHue 4acToOThI U IIepuoJa KoJleOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. Omnpenenenrie  4YacTOThl M TEpUOAAa KOJNEOAHUM  MPYKUHHOTO  MasTHHKA
(91eKmpoHHaAA 0eMOHCIMPAYUSL).

3. HccnenoBanue 3aBUCUMOCTH IIeproO/ia KOJIEOAHNH [TOJIBEIIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH IMEpHUO/a KOJeOaHUH MPYKUHHOTO MAasiTHUKA OT
MAacchl I'py3a (21eKmpoHHAA0EMOHCIMPAU).

5. [TpoBepka HE3aBUCHMOCTH TIEpH0/Ia KOoJIeOaHUH rpy3a, MOIBEIMIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb Nepuojia KojaeOaHUH Npy>KUHHOTO
MasiTHUKA OT Macchl rpy3a WKECTKOCTH MPYKUHBI.

7. N3mepenue YCKOPEHHUS CBOOOIHOTO naJieHus (3nekmponnas
odemoncmpayun).Paznen 10. D1eKTpOMarHuTHOE MOJIE U 3JIEKTPOMarHUTHBIE BOJIHbI

ONEKTPOMAarHUTHOE  IIOJIE. ONEeKTpOMarHuTHbIE BOJIHBI.

Cesouicmsa INEKMPOMASHUMHBIX BOJIH.

Llxana snekmpomacnumuuvlx 6oaH. Fcnonvzoeanue 31eKmMpomMacHUMHbIX

80JIH O/ COMOBONU CEA3U.

DnekTpoMarHuTHas mpupojaa ceeta. CKopocTh cBeTa. BoiHOBEIE CBOICTBA CBETA.

JleMoHCTpanuu

1. CBolicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BostHOBBIE CBOMICTBA CBETA.

@poHTANBbHBIE JIA00PATOPHBIE3 PAa0OTHI U ONBITHI4

1. M3ydeHue cBOHWCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOHIILHOTO TenedoHa.

Pa3nen 11. CBeTroBble siBIeHUsI

JIyueBas mozpenb cBerta. McTouHukn cBera. [Ipamonunennoe pacnpocmpanerue céema.
3ammenus Connya u JlyHol.

Otpaxxenue cBera. /1nockoe 3epkano. 3axon ompasicenus ceema.

[IpenomiieHne cBeTa. 3aKOH HpPENOMIIEHUsl CBeTa. [lonHoe eHympeHHee ompadjiceHue
ceema. Hicnonvsoeanue NOIHOCO8HYMPEHHE20 OMPANCEHUSL 8 ONMUUECKUX C8eMmOBOOAX.

Jlunza. Xox myderr B nuH3e. Onmuueckas cucmema omoannapama, MUKpOCKOna u
meneckona (MC). [na3 kakonmuueckas cucmema. bnuzopykocms u 0anbHO30pKOCHIb.

Pasnoocenue 6enoco céema 6 cnexmp. Onvimsi Hotomona. Cnooicenue cnekmpanohbix
46emoe.

JleMoHCTpauuu

1. [IpsamosnuHETHOE pacIpOCTPaHEHHE CBETA.

2. OtpakeHue cera.

3. [Tony4yenne u300pakeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
4. IIpenomuenue csera.

5. OnTuyeckuii CBETOBO/I.

6. Xon mydeid B cCOOMparoIie TuH3e.



7. Xoq 1ydeli B pacCeuBaroLLEen JINH3E.

8. [Tomyyenue n300pa>keHUM C ITOMOIIBIO JIMH3.

9. [Tpuniun aevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 6eoro cBera B CIIEKT).

12. [Tosryuenue Oenoro cBeTa Mpy CI0KEHUU CBETA Pa3HBIX LIBETOB.

@DpoHTATbHBIE JIA00PATOPHBIE PA0OTHI M ONBITHI

1. HccenenoBanue 3aBUCHMOCTH yIyla OTPAKEHMS CBETOBOIO JIy4a OT yIJla I1aICHUs.

2. H3ydeHue xapakTepUCTUK U300paKeHHsI TpeIMEeTa B IIIOCKOM 3epKaJie.

3. HccenenoBanue 3aBUCHUMOCTH  yIUIa IIPEJIOMJIEHUS CBETOBOIO Jiy4a OT YIUIa
[IaJICHUs] HA TPAHULEC «BO3JyX—CTEKIIOM.

4. [Toryuenune n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTHH3BL

5. Onpenenenue (bokycHOTrO paccTosiHusA

W ONTHYECKON CHJIBI  COOMPAOIICH JIMH3BI
(31eKmpoHHasA0eMOHCmPayU).

6. OnbITHI MO Pa3I0KEHUIO OEI0T0 CBETA B CIEKTP (21EKMPOHHAA 0EMOHCIMPAUU).
7. OMnBITH IO BOCTIPHUSTHIO I[BETA MIPEMETOB MPH UX HAOIIOCHUN Yepe3 [IBETOBBIE
(GUIBTPBL

Pa3nen 12. KBaHnToBbBIE SIBJIEHHS

Onvimsl Pezepgpopoa m mnanetapHas Mojaenb atoma. Mogens atoma bopa. Hcnycrkanue
u nocnowjenue ceemaamomom. Keanmeoi.

PanuoaktuBHOCTD. Anbgha-, bema- u ecamma-usnydenusi. CTpoeHHWE aTOMHOTO Spa.
Hyxknonnas mooenv amommnozo sopa. HMzomonvl. Paouoaxmusnvie npeepawenus. Ilepuoo
noypacnada amomHusix soep.

SnepHbie peakuuu. 3aKOHBI COXpaHEHHs 3apsAJ0BOIO M MaccoOBOro 4ucenl. Peakyuu
cunmesa u oenenus sioep. Mcmounuxu suepeuu Coanya u 36é30 (MC).

SAnepHas sHepreTHka. /leucmsus paouoaKmueHuIX USIYYEHUU HA JHCUBbIE OP2AHU3MbL
(MC). AemoncTpaunuu
CrieKkTpbl U3ITyIeHUS U TIOTJIOIICHUSL.

1.

2. CHeKTphl pa3IMyYHBIX ra3oB.

3. Crnextp BoIOpOJA.

4. Hab6mronenue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka HOHU3UPYIOMUX U3ITy4EHHI.

6. Perucrpanus uzinydeHus NpupoIHbIX MUHEPAJIOB U IPOIYKTOB.

@poHTaNbHBIE JJA00PATOPHBIE PA0OTHI H ONBITHI

1. HccnenoBanue TPeKOB: U3MEPEHNE YHEPTUU YACTHUIBI IO TOPMO3HOMY MyTH (110
dotorpadusm) (1eKmpoHHaAsdEMOHCMPANU).

2. N3mepenne PaiioaKTUBHOTO ¢doHa (3nekmponnas

oemoncmpayus). I10BTOpUTEIHLHO-0000MAIOMINN MOYITH

[ToBTOPUTEIIEHO-0000IAOIUNA  MOIYIb MPEAHA3HAYCH I CHCTEMAaTH3allud |
0000IICHNST TMPEIMETHOTO COJEpKaHUS U OMbITa JACATEIBHOCTH, NPHOOPETEHHOTO TpHU
M3YYEHHUH BCEro Kypca (pu3mKHu.

[lpy w3ydeHWW [JaHHOTO MOXYJS PEATU3yITCI H  CHCTEMAaTU3UPYIOTCS  BHUIIBI



NeSITeNbHOCTH, Ha OCHOBE KOTOpBIX 0OecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMbIX PE3yJbTaTOB 00y4eHUs, POPMHUPYETCsl €CTECTBEHHO-HAayuHast
IPaMOTHOCTb. OCBOCHHE HAy4YHBIX METOJOB HCCIICJOBAHMS SIBICHUHW INPUPOABI U TEXHHUKH,
OBJIQ/ICHUE YMEHUSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, NPUMEHSS IOIy4YE€HHbIC 3HAHMS,
pelarh 3aa4y, B TOM YHCJI€ KAYECTBEHHBIE U OKCIIEPUMEHTAIILHBIE.

[IpyHIMIIHATBHO AEATEIBHOCTHBIM XapaKTep NaHHOIO pas3jiena pealu3yeTcsl 3a CYET
TOT'0, YTO YYalIMeCs BBITOJIHAIOT 3a1aHusl, BKOTOPBIX UM IIPEJIaracTcs:

*Ha OCHOBE IIOJYYEHHBIX 3HAHUM paclo3HaBaTb W HAY4YHO OOBACHATH (U3UUECKUE
SBJICHUS B OKPY>KAIOILEH IPUPOJIE U IIOBCEJHEBHOM KU3HU;

" ICIOJB30BaTh I10J, PYKOBOJICTBOM II€Aarora HaydHbIE METOAbl HUCCIIECIOBAHUS
¢u3NUYeCcKUx SBICHUH, B TOM YHCIE JJs MPOBEPKH TUIMOTE3 M TOJIYYECHHUS TEOPETUUYECKHX
BBIBOJIOB;

* 00BSACHATH C OMOPON Ha JUAAKTMUECKHUH MaTepuai mocje OOCYXIEHMS C IeJaroroMm
Hay4YHbIE OCHOBBI HambOoyiee BaXXHBIX JIOCTHKEHMH COBPEMEHHbBIX TEXHOJIOTUMH, Hampumep,
IIPAKTUYECKOIO HCIOJIb30BAHUS Pa3JIMYHBIX HCTOYHUKOB DJHEPIrMM Ha OCHOBE 3aKOHA
IIPEBPALLCHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTUHU.

Kaxxgas w3 TeM JaHHOro paszena BKIHOYAeT HKCIEPUMEHTAIbHOE HCCIIEJOBAHUE
00001IaoIIero XapakTepa Ha yCMOTpPEHHE Iefarora u ImpH ero nomomu. Paszgen 3aBepmaercs
MIPOBEICHUEM TUArHOCTUYECKON U OLIEHOYHOHPAOOTHI 32 KYpC OCHOBHOM IIKOJIBI.

COJAEPKAHUE ITPOI'PAMMBI
7 KJIIACC

Paznen 1. ®u3uka u eé posib B N0O3HAHHM OKPY:KAKOILETr0 MUpPa.

®usuka — Hayka o npupoze. Ssnenus npuponsl. Gusnyeckue ABICHUS: MEXAaHUYECKUE,
TEIIOBBIE, JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenUYMHBL 3Mmepenue ¢uznueckux BenuuyuH. Pusmueckue NpHOOPHI.
[TorpemnocTs u3MepeHuil. Mex1yHapoHas CUCTEMA €IMHHLL.

Kak ¢u3uka u apyrue ectecTBeHHbIE HayKH M3y4aroT Ipupony. EcrecTBeHHO-HayuHBIH
METOJ TO3HaHMA: HaOJII0JeHHE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,
SKCHEPUMEHT TI0 TIPOBEpKE TUIOTe3, OO0biACHEHHe HalmromaeMoro sBieHus. OmnucaHue
(U3NYECKUX SIBIICHUH C TOMOIIBIO MOJAETIEH.

Hemoncmpayuu.
1. Mexanndeckune, TEIIOBbIE, 3JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. O®uznyeckue NpUOOpPHl U TMpoleaypa NPSIMbIX H3MEPEHUH aHAJIOrOBBIM H

1M (POBBIM IPUOOPOM.
Jlabopamopnwvie pabomut u onvimel.

1. Omnpenenenue EeHbI AeISHHS MIKaTbl U3MEPUTEILHOTO Ipudopa.

2. N3mepenne pacCTOSHUM.

3. N3mepenune 06bEMa KHUIKOCTH U TBEPIOTO Tea.

4. Omnpenenenue pasMepOB MaJIbIX TeEI.

5. H3mepenune teMneparypsl NpU MOMOIIH XUAKOCTHOTO TEPMOMETPA M JAaTYMKa

TEMIIEPATYPBI.



6. [IpoBenenune uccienoBanus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIBIIIE BEICOTA TyCKa.

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUSI 0 CTPOEHUM BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJICKYJbI, UX pa3Mepbl. OIBITHI, JOKAa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBmxkenue dvactuil BemecTBa. CBS3p CKOPOCTH JBMKCHHSI YaCTHI[ C TEMIIEPaTypOH.
bpoyHoBckoe naBmwxkenue, nuddysus. B3auMmoaeicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKMBaHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOSHHUE Ta30B, JKHJAKOCTEHM U  TBEPIBIX
(kpucTayinueckux) Tel. B3anMOCBsS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOAHHUAX U UX aTOMHO-MOJIeKy.H}IpHBIM CTpOeHI/IeM. OCO6GHHOCTI/I arperaTHHx COCTOSIHI/Iﬁ
BOJBI.

Hemoncmpauyuu.

l. Hab6mronenne 6poyHOBCKOTO IBHIKEHUSI.

2. Habmonenue nuddysum.

3. HaGnronenue sBaeHUN, OOBSCHSAIOMIMXCS MPUTSIKEHUEM WIM OTTAIKHBAHHEM

YacTHUIl BEUIECTBA.
Jlabopamopuwvie pabomut u onvimel.

1. Onenka 1uaMeTpa aToMa METO/I0OM PsAIOB (C Hcmonb3oBaHueM (GoTorpaduii).
2. OnbITHI 10 HAOTIOACHHIO TETIJIOBOTO PACHIMPEHUS Ta30B.
3. OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHue U B3aUMOAelicTBHE TeJl.

Mexanuueckoe IBUKEeHHE. PaBHOMepHOe W HepaBHOMEpHOe JBUXKEeHHE. CKOpOCTb.
Cpennsisg CKOpoCTh IPYU HEPABHOMEPHOM ABUKEHUU. PacU€T myTH U BpeMEHU JABHKEHUS.

SABnenue uHepiuu. 3aKOH WHEpIWU. B3aumopeiicTBue Ten Kak NMPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHMS Tel. Macca kak mepa uMHepTHOCcTH Tena. IlnoTtHocTh BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €AMHHUIE 00bEMA BElIeCTBa.

Cuna kak XapakTepucTuka B3aumoneucTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpa. fIBiieHuEe TAroTeHus U cuja Tsokectu. Cuiia
TSKECTH Ha Jpyrux IutaHerax. Bec tenma. HeBecomocts. CroxeHue cuil, HanpaBiICHHBIX IO
oJHOM mpsimoii. PaBHOzelcTBytomas cui. Cuna TpeHus. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MeXaHNYeCKOro ABMKEHUS TeIa.

2. N3mepenune ckopocTu NpsIMOJIMHEUHOTO JIBUKEHHUSL.

3. HabGnronenue siBeHUsI HHEPIINN.

4. Hab6nronenne n3MeHeHnsi CKOPOCTH MPH B3aMMOJICHCTBUH TEI.
5. CpaBHEHHE MacC IO B3aUMOAEHCTBUIO TE.

6. CrioxeHue CuiI, HallpaBJIEHHBIX IO OJHOM MPSAMOI.

Jlabopamopuvie pabomel u onvimul.

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B KHUAKOCTH, MOJIEIN
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlajee).

2. OmpenencHre CpeaHeld CKOPOCTH CKOJBKEHHS Opycka WIM Iapuka To
HAaKJIOHHOM IIOCKOCTH.



3. Omnpenenenne MIOTHOCTU TBEPIOTO TENA.

4. OMnBIThI, IEMOHCTPUPYIOLIHNE 3aBUCUMOCTD PACTsHKEHUS (IedhopMaliin) IpyKUHbI
OT IPUJIOKEHHOMN CHUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHUS CKOJBXKEHUS OT Beca
TeJa U XapakTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienne TBEPABIX TeJl, ;KUIKOCTEN U ra3oB.

HNaBnenue. CnocoObl yMEHBIIEHHMS M yBEJIWYEeHHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJeHUs Ta3a 0T 00bEMa, TeMmeparypsl. [lepenaua napneHust TBEPABIMU TEIAMU,
KUIOKOCTAMUA M raszamu. 3akoH [lackans. ITneBmarnueckue MamuHbl. 3aBUCUMOCTH JaBJICHUS
KUAKOCTH OT TinyOuHbl. ['mapocratuueckuid  mapajgokc. CooOmaroniyecss  COCYIbI.
[M'uapaBnuyueckrie MEXaHU3MBI.

Atmocdepa 3emsn u armocdepHoe aBieHHe. [IpuyMHBI CyIIECTBOBAaHUS BO3YLIHOM
obomoukn 3emymn. Onbit Toppuyermm. M3mepenune aTtmMocepHOro MaBicHHs. 3aBHCHMOCTH
aTMOC(EpHOr0 JaBJieHUS OT BBICOTHI HaJ YypoBHeM Mopsa. I[lpubopel i u3MepeHus
aTMoc(hepHOro JaBJICHHUS.

JlelictBue >KHIKOCTM M Tra3a Ha IOIPY)KEHHOE B HHUX TeJO. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3gyxomnnaBanue.

Hemoncmpauuu.

1. 3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIEPATypHI.

2. Ilepenaya gaBieHUs KUIKOCTBIO U Ta30M.

3. Coobmaronmecs: CoCybl.

4. I'mnpasinyeckuii mpecc.

5. [IposiBneHue nercTBUs aTMOC(HEPHOTO JABICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U
TJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOMW KUJKOCTH.

8. VYcnoBue miaBaHMs TEN: IJIABAHUE WM MOTPY)KEHUE TENl B 3aBUCUMOCTH OT

COOTHOIIIEHUS INIOTHOCTEN TeIa U KUOAKOCTH.
Jlabopamopuvie pabomel u onvimul.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YacTH Tella.

2. OmnpeneneHye BBHITAIKUBAIOUIEH CHIIBI, JEHCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B
KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOLIEH CHWIIBI, JEUCTBYIOIIEH Ha TEJIO B
XKHUJKOCTH, OT MacChl Tela.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJTKUBAOMIEH CHJIbI, IEHCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00bEMa MOTpyXKEHHONW B KUAKOCTh YacTH Telda M OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa MM KOHCTPYMPOBAaHUE JIOAKU U ONpEAcieHUuE €€
IPy30I0AbEMHOCTH.

Pa3nen S. Pabora u MouHOCTh. DHeprus.
Mexanudeckas padora. MOITHOCTS.



[IpocTeie MeXaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. lIpaBuiio paBHOBecUS
peiuara. [lpuMeHnenue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXAHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHNU3MbI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTtmueckas W mNOTeHIManbHas 3Heprus. lIpeBpamieHue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTUHU B JIpYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

l. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimul.

1. Omnpenenenne paboOThl CUJIBI TPEHUS NMPU PABHOMEPHOM [BHKEHHH Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. Uccnenoanue ycioBUil paBHOBECHS pblyara.

3. N3mepenne KI1/] HakIOHHOM MIIOCKOCTH.

4. N3yuenune 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPIHH.

8 KVIACC

Pa3nen 6. TenuioBble siBJIEHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOCHHUsS BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKYyJ. OMNbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucramindeckue
u amopdubie Tema. OOBSICHEHHE CBOWCTB Ta30B, YKUAKOCTEH W TBEPIABIX TEN HA OCHOBE
TOJIOKEHUN MOJIEKYJISIPHO--KHHETHYeCKo Teopun. CMauyMBaHWE W KaNWJUIPHBIC SIBICHUS.
TemoBoe pacimmpeHue u cxaTue.

Temneparypa. CBs3b TeMImepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMJKEHUSI YaCTHII.
Buytpennsas osHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH »SHEpruu: Termjonepenaya u
coBepiieHre paboTel. Bupl Temnonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYECHHUE.

KonnuecTBo TemnoTel. YenbHas TEINIOEMKOCTh BElIECTBA. TeMI000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIIOBOTO OanaHca. [lnmaBneHue M OTBepJ/ieBaHHE KPUCTAJUTMUYECKUX
BEIIECTB. YenbHas TemioTa tuiaBienus. [lapooOpa3zoBanue u kouaeHcamnus. Mcnapenwue.
Kunenue. YnenbHass Termiora napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTypbl KHUIIEHHUS OT
aTMOC(EpHOTO TaBJICHHUS.

Bnaxnocts Bo3yxa.

OHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPaHUs.

[Mpunmuner pabotel TemmnoBbix aurareneid KIIJ TemmoBoro pasurarens. TemmoBsie
JIBUTATEIIN U 3aIUTA OKPYKAOIIEH CPeIbl.

3aKOH COXpaHEHUs U MPEBPAIEHUsI SHEPTUU B TEIJIOBBIX MpoLIEccax.

Hemoncmpayuu.

1. Ha6mronenne 6poyHOBCKOTO JBUKEHUSI.

2. Hab6monenue nuddysum.

3. HabGnronenue siBjieHU cMaunBaHUs ¥ KalTWJUBSIPHBIX SIBJICHUN.

4. HabmroieHue TennoBoro pacumpeHus Tedl.

5. M3MeHeHne nAaBlIeHHMs rasa NP HM3MEHEHUH 00BbEMa W HarpeBaHuUU WU
OXJTAXKICHUH.

6. IIpaBuna u3MepeHus TeMIeparypsl.



7. Buas! Teruionepenauu.

8. OxJtaxieHue Ipy COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnn pabOThl BHCITHIMHU CHIIAMHU.

10.  CpaBHeHME TEIUIOEMKOCTEN PA3IMUHBIX BEILECTB.

11.  HaGmroneHue KureHusl.

12.  HaGnronenue mocTOSHCTBA TEMIIEPATYPhI MPHU IJIaBJICHUU.

13. Mopenu TENJI0BbIX ABUTATEICH.

Jlabopamopuvie pabomel u onvimul.

1. OnbITH 1O OOHAPYKEHUIO AEUCTBUS CHUI MOJICKYJISIPHOTO MPUTSHKECHHSL.

2. OMBITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MM caxapa.

3. OnbITHl O HAOJIOIEHUIO TEIUIOBOTO PACUIMPEHUs Ta30B, KUIKOCTEH U TBEPIBIX
Tell.

4. Ornpezenienne qaBiaeHus BO3/1yXa B OasioHe IINpUIIa.

5. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh JIABJICHHUSI BO3IyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIKICHUS.

6. [TpoBepka TUIOTE3Hl TUHEWHOW 3aBUCHUMOCTH JTUHBI CTOJIOMKA XHUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTypshl.

7. Habmronenne  u3MeHeHHMs  BHYTpPEHHEH  SHEpruM Tela B Pe3ysbTaTe
TEeIUIoNepeiaun U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBICHUS TEIJI0OOMEHA MPU CMEIIMBAHUHM XOJIOAHOW W Topsueit
BOJIBL.

0. OrnpeziesieHne KOJMMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJIOM MPU TEIIOOOMEHE C
HarpeTbIM METAJUINYECKUM LIHITUHIPOM.

10.  OmnpeneneHue yJaeabHON TEMIOEMKOCTH BELIECTBA.

11.  HccnenoBanue nporiecca UCHapeHHUS.

12.  Omnpenenenne OTHOCUTEIbHON BIaXKHOCTH BO3AYXa.

13.  Omnpenenenue yaenbHON TEMIOTHI MJIABICHUS JIbA.

Pa3nes 7. JnekTpuyeckue H MAarHUTHbIE SIBJICHHSA.

Onextpuszanus Ten. [[Ba poxa snekTpuyeckux 3apsanoB. B3aumoneicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIJIBI B3aUMOJAEWUCTBUS 3apsHKEHHBIX TEI OT BEIUYUHBI
3apsi/I0B M PACCTOSIHUS MEXKIY TeJIaMHt).

Onextpuueckoe noie. Hanpsok€HHOCTD anekTpuyeckoro noss. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snexTpudeckux 3apsaoB. DJIEMEHTapHBIM AeKkTpudeckui 3apsa. CrtpoeHue
aToMa. IIpoBOTHUKM U JUAIIEKTPUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3aps/a.

DNeKTpUYeCKUd TOK. YCIIOBUS CYIIECTBOBAaHUS AJIEKTPUYECKOro ToKa. McTouHuKH
MIOCTOSIHHOTO TOKa. J[eHCTBHUS 3JIEKTPHUECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onextpuueckas unenb. Cuna TOKa. OJeKTpudeckoe HampspkeHue. ConpoTUBIIEHHE
IIPOBOJHMKA. YJENBbHOE CONPOTUBJIECHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMNu.
[TocnengoBarenbHOE U HMapaiieIbHOE COETUHEHHE TPOBOTHUKOB.

Pabora m MomHOCTh 3yekTpuueckoro Toka. 3akoH Jxoyms—JIeHma. DnekTpuueckue
LEMH U TOTPEOUTENH AIIeKTpUUYecKoi sHepruu B ObITy. KopoTkoe 3amMbIkaHue.



ITocTossmaBIe MarHuThl. B3amMojeiicTBHE ITOCTOSHHBIX MarHuToB. MarumTHOE TOJIe.
MaruauTHO€E noJsie 3eMJIM U €ro 3HaueHue JJIs s)Ku3Hu Ha 3emiie. OnbIT Ipcrena. MarHuTHOE moJie
3JIEKTPUYECKOT0 TOKa. [[puMeHeHune 3J1eKTpOMarHuToB B TEXHUKE. J[eiiCTBUE MAarHUTHOTO MOJIs
Ha TMNOPOBOJHMK C TOKOM. OJIEKTPOJBHUTATENb IOCTOSHHOTO ToOKa. Vcrnosib3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apagess. SBneHue djeKTpoMarHuTHOM uWHAyknuu. IlpaBwio  Jlenua.
Onekrporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

1. DJIeKTpU3anus Tel.

2. JIBa posia 35eKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEJl.

3. VYCTpOoUCTBO U JEHCTBHE MNIEKTPOCKOIIA.

4. DIEeKTpOCTaTUYECKask MHAYKLHS.

5. 3aKOH COXpaHEeHUS ANEKTPUIECKUX 3aPsI0B.

6. [TpoBOAHMKY U JUIIEKTPUKH.

7. MonenrpoBaHue CUIOBBIX JTUHHUM AIEKTPUYECKOTO MOJIS.

8. HcTOYHUKY TOCTOSIHHOTO TOKA.

0. JleficTBUSI 37E€KTPUYECKOTO TOKA.

10.  DnexkTpuyecKuil TOK B )KUIKOCTH.

1. I"a30BBbIii pa3psa.

12. N3Mmepenne cuiibl TOKa aMIEPMETPOM.

13.  H3MepeHue IeKTPUUYECKOT0 HAIPSIKEHUSI BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTHBIICHU.

15.  B3zaumopeilicTBHE OCTOSTHHBIX MarHUTOB.

16.  MogennpoBaHue HEBO3MOKHOCTH Pa3AEIEHUS MTOJIFOCOB MarHUTa.

17.  MogaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmsIT Opcrena.

19.  MarnuTHOe noJie ToKa. JIeKTPOMarHur.

20.  JlelicTBME MarHUTHOTO I0JI HA MIPOBOJIHUK C TOKOM.

21.  DOnexTpoABUrareib MOCTOSHHOIO TOKA.

22. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHTYKITHH.

23.  OmnsiTel Papages.

24.  3aBUCHUMOCTb  HANpaBJIEHUS  HMHIYKIMOHHOIO TOKA OT  YCJIOBUH  €ro
BO3HUKHOBEHHS.

25.  DnekTporeHepaTrop MOCTOSSHHOTO TOKA.

Jlabopamopnwvie pabomut u onvimel.

1. OnbiTel 1O HAOMIOAEHUIO  O3JIEKTpU3alMM  Tel  HMHAYKIMEH W 1pu
COIIPUKOCHOBEHUH.

2. HccnenoBanue AeMCTBYS 2JEKTPUUECKOTO MO HA IPOBOJHUKH U AUAJIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI AMEKTPUYECKOH 1IETTH TOCTOSTHHOTO TOKA.

4. W3mepeHue 1 peryaupoBaHue CUIIbI TOKA.

5. N3MmepeHne u peryirpoBaHue HAMPSKEHHUS.

6. HccnenoBaHue 3aBUCUMOCTH  CHJIBI TOKAa, WIYIIETO0 4Yepe3 pPe3ucTop, OT

COIIPOTHBIIEHUS PE3UCTOPA U HANIPSYKEHUS HA PE3UCTOPE.



1. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIICHMS
IIPOBOJIHMKA OT €r0 JUIMHBI, IIJIOIIAIU IIOIIEPEYHOT0 CEYCHUS U MaTepHaa.

8. [TpoBepka mpaBuiIa CI0KEHUS HANPSHKEHUH MTPU [TOCIIEI0BATENBHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

9. ITpoBepka npaBuia JUist CUIIbI TOKA IIPH MTAPAJLIEIIBHOM COEAUHEHUH PE3UCTOPOB.

10.  Ompenenenue paboOThI MEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11.  OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIACISIEMOI Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHMOCTM CHWJIbl TOKAa, HAYILIErOo 4Yepe3 JIaMIOYKy, OT

HaIlpsDKEHUsS Ha HEell.
13. Onpenenenne KIIJ[ narpeBarens.

14.  HccnepoBaHre MarHUTHOTO B3aMMO/IEHCTBHSI HOCTOSIHHBIX MarHUTOB.

15.  H3yueHue MarHuTHOrO IOJIS MOCTOSIHHBIX MAarHUTOB NPH UX OOBEIMHEHUU U
pa3aeneHuu.

16.  HccnenoBaHue 1eHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnsbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJAEHCTBUS KATYIIKU C
TOKOM M MarHMTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18.  HW3ydenue neicTBUS MAarHUTHOTO 110JI HA IPOBOJIHUK C TOKOM.

19.  KoHctpyupoBaHue U U3ydyeHue paboThl IEKTPOIBUTATEIS.

20.  Usmepenue KI1/] anexTpoaBurareinbHOl yCTaHOBKH.

21. OmepITl 1O  MCCIEAOBAHMIO  SIBJICHUS  DJIGKTPOMArHUTHOM  WMHIYKIIUH:

HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS U HaIpaBJICHUA WHAYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBjieHHUs.

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHoe mpsMOJIuHENHHOe JBWXkeHue. HepaBHOMepHOE
npsMONIMHEHOe JBMKeHHe. CpelHsiss MU MTHOBEHHAas CKOPOCTh Tejda NpH HEPaBHOMEPHOM
JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMONuHEHHOe BmwkeHue. CBOOOIHOE TMaJeHUE.
Omnprtel [Manmunes.

PaBHOMepHOE ABMXKEHHE 1O OKpYXHOCTH. Ilepuon u yactora obpamenus. Jluneinas u
yrioBasi CKOpocTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHE.

[IepBb1it 3akoH HeroToHa. Bropoii 3akon Herotona. Tpernii 3akon Herorona. IIpunimn
CYINEPIO3UIIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: CUJla TPEHUSI CKOJBXKEHHUS, CHJIa TPEHUS
MOKOSI, IPYTHE BUABI TPEHUS.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TATOTECHHUSA. YCKOpEHHE CBOOOJHOTO TMaJeHUS.
JlBrxenune mmaHeT Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue marepuanbHON TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO
TeJla ¢ 3aKpeIIEHHOMN OChI0 BpamieHusa. MoMmeHT cuibl. LIeHTp TsoxecTu.

Nmnynbc Ttena. 3menenue umiynbca. MMmynbc cuiibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE nBMXKEHUE.



Mexannueckasi pabota U MOIIHOCTh. PaboTa cui TskecTH, yrnpyroctd, TpeHusi. CBsisb
sHepruu u pabotel. [loTeHnumanbHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTrenumanpHas 3HEeprus cxxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaGnrogeHne MexaHWYecKOro [BMIKEHHS Tella OTHOCHUTEIIBHO pPa3HbIX Tell
OTCU€Ta.

2. CpaBHeHHE TMyTe€ld W TpPAGKTOpUWA JBMIKEHHUS OJIHOTO M TOro e Teja
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYETA.

3. H3mepeHne cKopocTy M YCKOPEHUS IPSIMOIMHEHHOTO IBUKCHUS.

4. HccnenoBanue Npu3HaAKOB PpaBHOYCKOPEHHOT'O IBUKEHHUS.

5. Habumronenre 1Br>xeHus Tena Mo OKPY>KHOCTH.

6. Habmronenne MexaHMYeCKUX SBICHUHM, NPOUCXOMSIIMX B CHCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEILHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHMSI T€JIa OT MACChl TeJa U AEHCTBYIOLIEH Ha HETO CUJIBL

8. Habmtoienue paBeHCTBa CHUIT PU B3aUMOJACHCTBUM TeJl.

0. H3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUKCHUU.

10. [lepenaya ummynbca npu B3auMOACHCTBUU Tell.

11.  IIpeoOpa3oBaHus 3HEPTUU NPU B3AUMOACUCTBUHU TE.

12.  CoxpaHeHue UMIyJbCa IIPU HEYNPYTOM B3aUMOEHCTBUY.

13.  CoxpaHeHue UMIyJIbca IIPH a0OCOIIOTHO YIPYTOM B3aUMOEHCTBUY.

14.  HaGmroneHue peakTUBHOTO JBUKCHHUS.

15.  CoxpaHeHHe MEXaHWYECKOH SHEPTHH IPU CBOOOHOM Ia/ICHHH.

16.  CoxpaHeHHE MEXaHUYECKON SHEpPruM INpU ABUKEHUU Tejla TOoJ JACHCTBUEM
MIPY>KUHBI.

Jlabopamopuvie pabomel u onvimol.

1. KoHcTpyrnpoBanue Tpakta Jyuisl pa3roHa U JajbHEeHIIero paBHOMEPHOTO IBUKEHUS
[IapyKa WIN TEJIEKKH.

2. Omnpenenenue cpeHel CKOPOCTH CKOJBKEHHs OpycKa WM JIBMXKEHUS [IapuKa 1o
HAaKJIOHHOM IUIOCKOCTH.

3. OrnpeneneHne yCKOPEHHs Tella TP paBHOYCKOPEHHOM JIB)KEHHUH 110 HAKJIOHHOU
TJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH)KEHUU

0e3 HauaIbHOU CKOPOCTH.

5. [TpoBepka rUMOTE3bI: €clii MPU PAaBHOYCKOPEHHOM JBIDKEHHUU 0e3 HadajabHOM
CKOPOCTH IIYTH OTHOCATCS KaK psJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIHME IPOMEXYTKH
BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHHMS OT CHJIBI HOPMAJIbHOTO
TaBJICHUSI.

7. Onpenenenne kodppuimeHTa TpeHUs CKOJIBKCHHUS.

8. Omnpenenenne KECTKOCTU NPYKUHBL.

9. Onpenenenue pabOThl CWIIBI TPEHUS IPU PAaBHOMEPHOM J[BHKCHHU TeJa II0

TOPU30HTAIILHOW MOBEPXHOCTH.



10.  Omnpenenenue pabOTHl CUJIBI YIIPYTOCTH MPH MOABEME TPy3a C UCIOIb30BaHUEM
HETOBMKHOTO U TIOABIXKHOTO OJIOKOB.

11. N3ydeHune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue K0J1e0aHUS U BOJIHEI.

KonebarenbHoe amxenue. OCHOBHBIE XapaKTEPUCTHKU KoyieOaHUil: mepuo, 4acToTa,
amruiityna. MaTtemMatuueckuid W TNPYXKUHHBIM MasTHUKH. [IpeBpaiieHue »HEpruu mpu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue konebanus. BeinyxaeHnble konebanus. Pesonanc. Mexanudeckue BOJHBI.
CaoiicTBa MexaHu4eckux BoJH. [Ipo/ionibHbIe U MonepeyHble BOJHBL. J{JIMHA BOJHBI U CKOPOCTD
e€ pacnpocTpaHeHusi. MexaHn4ecKue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['poMKoOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3BYK.

Hemoncmpauuu.

1. HaOGnronenue konebanuii Ten noja AeUCTBUEM CHIIbI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue xonebaHmii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOGnroneHnue BoIHYX/IEHHBIX KOIeOaHUH U pe30HaHca.

4. PacnpocTpanenue npoaosibHEIX U IONEPEYHbIX BOJIH (Ha MOJIEIIN).

5. Haburoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTBHI.

6. AKYyCTHYECKHUI PE30HAHC.

Jlabopamopuwvie pabomut u onvimel.

1. Ornpezenienne 4acTOThI U eproa KojieOaHUH MaTEMaTUIECKOTO MasiTHUKA.
2. Omnpenenenue 4acToThl M EpUOJa KoJIeOaHi TPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Teproaa KoiaeOaHWi TOJBEIICHHOTO0 K HUTH Tpy3a

OT JITMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IMEpHOja KoJeOaHUI MPYKMHHOTO MasiTHUKA OT
Macchl Ipysa.

5. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOIeOaHu rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipysa.

6. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHoJa KoJeOaHWW NPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHHs CBOOOHOTO MaeHUsI.

Paznen 10. DiiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE MOJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. [lIkana 37n€eKTpOMarHuTHBIX BOJIH. Vcronb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

OnexTpoMarHuTHas npuposa ceeta. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BousiHOBBIE CBOICTBA CBETA.

Jlabopamopnwvie padbomut u onvimel.

1. N3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TeJe(oHa.

Pa3nes 11. CBeToBblIe siBJIEHHS.

JlyueBasg mozpens cBera. Mcrounuku csera. [IpsmMosiMHENHOE paclpOCTpaHEHHUE CBETA.
3armenusa Connua u JIynsl. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.



ITpenomiienue cBeTa. 3aKOH NpenoMieHus cBeTa. [1oIHOe BHYTpeHHEE OTpakKEHUE CBETA.

Hcnons3oBaHue OJIHOTO BHYTPCHHET'O OTPAXKCHHSA B OIITHYCCKHUX CBETOBOJAX.

JIunza. Xox nyueil B smH3e. OnTHueckas cucreMa (oToamnmapara, MHKPOCKONA W

Teneckomna. I'1a3 kak onTuyeckas cucreMa. EJII/I?;OpyKOCTB " JAJIbHO30PKOCTD.

Pasznoxxenne Oenoro ceera B cnekTp. OnbiTel HploToHa. CiiojkeHuE CIEKTpaibHBIX
nBeToB. Jlucnepcus ceera.

Hemoncmpayuu.

1. [IpsamosnHENHOE pacIpPOCTPAHEHUE CBETA.

2. OtpakeHue cBera.

3. [Tonyyenue n300pakeHni B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [Ipenomnenue cBera.

5. OnTuyeckuii CBETOBO/I.

6. Xon nydeil B cobuparorieii JuHse.

7. Xox Jiydel B pacCEenBAIOLIECH JIMH3E.

8. [Tomy4yenue n300pakeHn ¢ TOMOIIBIO JIUH3.

0. [Tpuniun aeiictBus GpoToanmnapaTa, MUKPOCKOIIA M TEJIECKOTIA.

10.  Mogensb rnasa.

11.  Pa3znoxenue 6enoro cBera B CIIEKTP.

12.  Tlomyuyenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomut u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUS CBETOBOTO Jy4a OT YIJia MaJleHusl.

2. N3ydeHne XxapakTepUCTUK U300paKeHUs MPEMETA B IUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHUMOCTH yrja IPEJIOMIIEHHS CBETOBOIO Jyda OT yria
MaJICHUS Ha TPAHUIIE «BO31YX—CTEKIIO».

4. [Tony4yenne n3o006paxxeHnit ¢ TOMOIIBIO COOUpArOILEH JTUH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHHS U ONITUYECKOU CUJIBI COOMPAIOIIIEH JINH3HI.

6. OnbITHI IO Pa3IOKEHHUIO OETIOr0 CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUATHUIO IIBETA MPEAMETOB IIPU UX HAOIIOACHUH Yepe3 LIBETOBbIE
(GuUIbTPBHI.

Pa3znen 12. KBantoBble siBJIeHHS.
OmnsiTel Pezepdopaa u miianerapHas mozens aroma. Mojens atoma bopa. Ucnyckanue u
MoTJIoeHNe cBeTa aToMoM. KBaHThI. JInHeWYaThle CIEKTPHI.

PanmnoaktuBHOCTE. Anb(ha-, Oera- m ramma-uznydeHus. CTpoeHHME aTOMHOTO sfpa.

Hyknonnass Mogens aromHoro sigapa. M3orombl. PaanoaxtuBHBIE TpeBpainenHus. Ilepuop

mojrypacraga aTOMHBIX SJEP.

SAnepHbie peakiun. 3aKOHBI COXpaHEHHUS 3apsZIOBOIO U MAaCCOBOTO YHCEI. DHEPTHUS CBI3U

aTOMHBIX szaep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus suep. Mcrounukum
sHepruu CoJsiHIA U 3BE3N.

Snepnas sHepreTuka. JleMcTBUS paliOaKTUBHBIX U3JyYEHUN HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1.

2.
3.
4

CHGKTpI)I HU3JTY4YCHUS U TOTJIOIICHU .
CrieKTpbl pa3aMyuHbIX Ta30B.

CnexTp Bo0Opoa.

Hab6nronenue TpekoB B kamepe BuibcoHa.



5. Pabora cuéTunka HOHU3UPYIOIIUX H3TydEeHUH.

6. Perucrpanus usinydeHus IpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuvie pabomel u onvimul.

1. Habmto1eHue CriIomHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYEHHUSL.

2. HccnenoBanue TPEKOB: U3MEPEHNUE IHEPTUH YACTHLIBI IO TOPMO3ZHOMY IIYTH (T10
dhotorpadusam).

3. W3mepeHue paanoakTUBHOTO (oHA.

IToBTOpPHUTENBHO-00001AOIINIH MOAYJIb.

[ToBTOPUTENBEHO--0000IIAIONUI  MOIYAh TMpEJHA3HAYCH Ui CHUCTEMATH3alluu M|
000011eHNS TPEIMETHOTO COACPKAHUS U OIbITa IEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YUYECHUHU
BCEro Kypca (pU3uKH, a TaKxke ISl MOJrOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢busuke 115 00y4yaronuxcs, BEIOPABIIUX 3TOT YUeOHBII MpeameT.

[Ipy wu3yyeHMM JAHHOTO MOJIYJS pEATM3YITCS U CHCTEMAaTU3UPYIOTCS  BUBI
NESATCILHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCs JOCTHIKCHHE MPEJAMETHBIX U
METaNpPeIMETHBIX IUIAHUPYEMBIX PE3YJIbTATOB O0y4YeHUs, (POpMHUpYEeTCS eCTECTBEHHOHAyYHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHMS SBICHHA TNPUPOABI W TEXHHKH,
OBJIAJICHHE YMEHUSIMHU OOBSICHATh (U3NYECKUE SBJICHUS, MPUMEHsS IOJTYYCHHbIE 3HAHUS,
peliaTth 3aa4un, B TOM YHCIie KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHEIE.

[IpuHIMIUATBEHO AESITEIBLHOCTHBIM XapakTep AAHHOTO pasliena peaju3yercs 3a Cuér
TOTO, YTO OOYYAOIINECS BHITIOTHSIOT 33JaHMsI, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHWWA PACIIO3HABATh M HAYYHO OOBSCHITH (DU3MYCCKHE
SIBIIGHUSI B OKPY>Karollel MPUpo/ie U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIICTOBAHUS (PU3NICCKUX SBICHUM, B TOM YUCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHAT, HAay4YHBIE OCHOBBI HamOoJee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, MPaKTUYECKOTO HCIOIb30BAHUS PA3TUYHBIX HCTOYHUKOB DHEPTHUH Ha
OCHOBE 3aKOHa MPEBpAIICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3ydyenne ¢usuku Ha ypoBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs HAMpPaBIEHO Ha
JOCTUKEHHUE TUIHOCTHBIX, METATIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

B pesynprate u3ydyeHuss (U3MKM HA YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs Yy
oOy4arorierocs 0ynyT chOpMHUPOBAHBI CIEYIONINE TUYHOCTHBIE PEe3yIbTAThl B YaCTH:

. 1) naTpuoOTHYECKOr0 BOCIIMTAHUS:

. - NPOSIBJICHWE MHTEpeca K MUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
¢bu3nuecKoil HayKu;

o - IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMCKHUX YUEHBIX--(PU3HKOB;

. 2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

J - TOTOBHOCTb K aKTUBHOMY Y4acTHUIO B 00CYXJAEHUH OOILECTBEHHO 3HAYUMBIX U

ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (U3HKHY;
. - OCO3HAaHHE BAXKHOCTU MOPAIbHO--3TUYECKUX HPHUHIMIOB B JEATEIbHOCTH
YUYEHOT0;



° 3) 3cTeTHYECKOI0 BOCIIMTAHMS:

o - BOCIPHUATHE 3CTETUYECKUX KauecTB (hU3MUECKOW HayKu: €€ TapMOHHUYHOIO
IIOCTPOEHHUs, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

. 4) IEeHHOCTH HAYYHOI'0 IIO3HAHMS

J - OCO3HAHME LIEHHOCTH (PM3UYECKOM HayKH KaK MOIIHOIO MHCTPYMEHTA [O3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BaXKHEHNIIIEW COCTABIAIOIIEH KYJIbTYPbI;

J - pa3BUTHE HAyYHOW JIOOO3HATENBPHOCTH, HWHTEpEca K HCCIIEI0BATEIbCKON
NESATENbHOCTH;

. S) popMupoBaHuUs KyJIbTYPbI 310POBbS1 H SMOLMOHAJIBLHOIO 0J1arONOTyYHsI:

. - OCO3HAaHME IICHHOCTH 0Oe30macHoro oOpaza JKH3HH B COBPEMEHHOM

TEXHOJIOTHUYECKOM MHUPE, BAXKHOCTHU IIPaBHII 0e301IacHOro IMOBEACHWA Ha TPAHCIIOPTE, HaA
aoporax, € 9JCKTPUICCKUM U TCIIJIOBBIM O60pyI[OBaHI/I€M B IOMAIIHUX YCJIOBHUAX;

J - ¢(hOpMHPOBAHHOCTh HaBbIKa PEQIICKCHHU, IIPH3HAHUE CBOETO TpaBa HA OLIMOKY U
TaKOT0 )K€ IpaBa y APYroro 4eIoBeKa;

o 6) Tpya0BOro BOCIMTAHUSA:

° - AKTHBHOC Y4YaCTHC B PCHICHHUH IIPAKTUYCCKUX 3aldad (B paMKax CCMbH,

o0pa3oBaTeNbHOM  OpraHu3alud, TOpoja, Kpas) TEXHOJOTMYECKOM H  COIHAIIBHOMN
HaMpPaBJIEHHOCTH, TPEOYIOIMIKX B TOM YKCie U (PU3MUECKUX 3HAHUM;

. - MHTEpeC K MPAKTUIECKOMY U3yUSHHIO MPO(ECcCHid, CBI3aHHBIX C (PH3HUKON;
° 7) 3K0J10rNYecKOro BOCIIUTAHUS
. - OpUeHTalMs Ha NpuMeHeHHe (GU3MYECKUX 3HAHUN ISl pelleHHs 3a7ad B

00JTaCTH  OKpY)KAIOIIeH Cpejpl, IJIAHUPOBAHUS TOCTYMIKOB M OICHKA HX BO3MOXKHBIX
ITOCJIEICTBUM JIJISL OKPY’KAOIIEHW Cpebl;

. - OCO3HaHUE TJ00ATBHOIO XapakTepa SKOJIOIMYECKMX NpoljeM H myTell Hx
peleHus;

o 8) aganTauuMm K M3MEHSIIOUIMMCS YCJIOBHSIM COLMAJIBHOW M TNPHPOAHOI
cpeabl:

J - IOTPEOHOCTh BO B3aMMOJICHCTBUU NP BBIOJHEHUH UCCIEJOBAHUM U MMPOEKTOB

(u3nYecKoil HaNpPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTUX;

. - TOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NeSITeNbHOCTD;

J - TMOTPeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIe (OPMYyITUPOBATH
UJIeH, TIOHSTHS, TUTIOTE3bI O GU3HUECKUX OOBEKTAX U SIBICHUSAX;

. - Ooco3HaHue Ne(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B OOJacCTH
buznky;

o - INTAHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHNH HOBBIX (DU3UIECKUX 3HAHUM;

. - CTpeMJIEHHE aHATU3UPOBATh U BBISABIATH B3aUMOCBSI3H MPHUPOJBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (PU3NUECKUX 3HAHU;
. - OLEHKAa CBOMX JEHCTBUM C Y4YETOM BIMSHUSA Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX IN100AJIbHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI



B pesynprare ocBoeHMs mporpamMmbl O ()U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
oOpazoBaHust y oOyuyatomerocsi OyayT chOpMUPOBAaHBI MeTanpeaMeTHbIe pe3yJibTaThl,
BKJIIOUAIOIME TO3HABaTelIbHbIE YHUBEpCAJIbHblE Y4eOHble JAEWCTBUS, KOMMYHHKATHUBHBIC
YHHUBEpCcaJbHbIe yueOHbIC ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble JJornyeckue 1eHCTBHUA:

. BBISIBIISITH U XapPaKTEPH30BATh CYIECTBECHHbIC IPU3HAKH OOHEKTOB (SIBJICHUI);

J yCTAQHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(UKALMM, OCHOBAHUA IJIs
00001ICHNS U CPAaBHEHUS;

J BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEUMS B paccCMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOIOJCHUAX, OTHOCAILIMXCS K (PU3NUECKUM SIBIICHUSM;

J BBISIBIISITh TIPUYUHHO--CJICICTBEHHBIE CBSA3H NP W3YUYEHUH (PU3MUYECKUX SBICHUIN
U TpPOLECCOB, JieNaTh BBIBOAbI C KCIOJIB30BAaHUEM JEAYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEIMUUH;

J CaMOCTOSITENIFHO BBIOMpaTh cnoco0 pemeHus ydeOHOH Qu3nueckoil 3amaun
(cpaBHEHHE HECKOJIbKMX BapHAaHTOB pELIEHMs, BBHIOOp HauOojiee HOAXOAALIEr0 C Y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarenbcKkue AeiiCTBUS:

o HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUN MHCTPYMEHT MO3HAHUS;

J IIPOBOAMTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXHBIN
¢bu3nyeckuil HIKCIEPUMEHT, HEOOIbIIOE UCCIIeI0BaHNE (PU3NYECKOTO SIBICHUS;

o OLIEHUBAaTh HA NMPUMEHUMOCTb U JOCTOBEPHOCTb MH(OPMALMIO, MOJYYCHHYIO B
X0JI€ UCCIIEA0BAaHNUs WM YKCIIEPUMEHTA;

o CaMOCTOSTENIbHO (OpMYJIHpoBaTh OOOOIIEHUST U BBIBOABI IO pPE3yJbTaTaM
MIPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEJOBAHMS,

o IIPOrHO3MPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3NYECKUX IMPOLECCOB, a
TaKXKe BBIIBUTaTh MPEANOI0KEHNS 00 UX pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nndgopmanmeii:

J MPUMEHSTh Pa3IMYHble METO/bl, MHCTPYMEHTHI U 3alpOChl IIPU MOUCKE U 0TOOpe
nHGOpMAIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (pru3ndeckoi 3a1a4u;

. aHaM3UpPOBaTh, CUCTEMATH3MpPOBATh W  HMHTEPIPETUPOBATH HMH(OPMAIIHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (POpMY IPECTaBIeHUs HHDOpMALIUU U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIIOKHBIMU CXEMaMH, JuarpaMMaMH, HHON Tpaukoi u
UX KOMOMHAIUSMH.

KoMMyHuKkaTHBHBIE YHHBepPCAJIbHbIE yueOHbIe el CTBHA:

. B X0JIe 00CYXJeHHs yueOHOro MaTepualia, pe3ysbTaToB Ja00opaTOpHbBIX padoT U
MIPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY OOCY)KJaeMOW TeMbl M BBICKAa3bIBaTh HJEH,
HalleJICHHbIE Ha PEIICHUE 3a/1auu U MOoAAepkKaHue OIaroKesaTeIbHOCTH OOIEHMS,;

J COIOCTABJISITh CBOM CYXACHUS C CYXIACHMSIMM IPYIMX Y4YacTHHKOB JMajora,
OOHapy>KUBaTh Pa3INYKe U CXOJICTBO MO3HLIUH;



° BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

° MyOJUYHO TPEJCTABIATh PE3YyJIbTaThl BBIMOJHEHHOTO (PH3UYECKOTO OIBITA
(3KCIIepUMEHTa, UCCIICIOBAHMUS, IPOCKTA);

° IIOHUMaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIAWMBHUAYaJbHOU
paboTHI IPH pelIEHUH KOHKPETHON (hU3UYECKOM MPOOIIeMBI;

° MPUHUMATh LIEJIM COBMECTHOW NESITEIbHOCTH, OPraHU30BBIBATh JIEUCTBUA IO €€
JTOCTIDKCHHIO: PACTIPEIEIATh POJIH, 00CYKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHON pabOTHI,
0000111aTh MHEHHUS HECKOJIbKHUX JIIOMIEH;

° BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTUTas KAYECTBEHHOTO pPe3yabTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMU YWiICHAMU KOMaH/IbI;

° OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIMMHA TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUSI.

PeryisiTuBHBIe yHHBepcaJlbHble Y4eOHbIe el CTBUSA

Camoopranm3anusi:

° BBISIBJISITH MPOOJIEMBbl B KH3HEHHBIX M YYEOHBIX CUTYyallUsAX, TPEOYIOIIMX ISt
penieHust GU3NIECKUX 3HAHUH;

° OPHUEHTHPOBATHCS B Pa3IUYHBIX MOIXO0Jax TIPUHATHUS perIcHui
(MHAMBUYaTIbHOE, IPUHATHE PELLEHUS B TPYIIIE, IPUHATUE PELICHUH IPyNIIOi);

° CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PelieHus] PU3NUecKOr 3a/1auu WM TUTaHa
UCCIENOBaHUS € Y4ETOM  HMEIOIIUXCS PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BAPHUAHThI PEIICHUN;

° Jienath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJJIEKT:

L] JaBaThb aIleKBaTHYIO OHCHKy CI/ITyaHI/II/I nu npennaraTL Jiag eé HU3MCHCHU,

° OOBSACHATh MPUYHHBI JTOCTHKEHUS (HEIOCTIKEHUS) PE3yNbTAaTOB JEATEIBHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

° BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBIOTHEHUS
(bU3UYECKOTO UCCIIEIOBAHMS WIIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIAHOCTEH;

° OIICHUBATh COOTBETCTBUE PE3yJIbTATa 1N U YCIOBUSM;

° CTaBUTh ce0s HAa MECTO JPYroro 4YelioBeKa B XOJE CIopa WIM JHUCKYCCHH Ha
Haquy}o TeMy, IIOHUMATh MOTHUBHI, HaMepeHI/IH 158 J'IOFI/IKy ,ZIpyFOl"O;

° IpHU3HaBaTh CBOE MPaBO Ha OWIMOKY MpHU pElIeHUWH (U3NYECKUX 3aJady WIH B
YTBep)K}IeHI/IHX Ha HayIIHI)Ie TEMBI 1 TAKOC XKE npaBo )IperFO.

HPEAMETHBIE PE3YJIBTATHI

K koHIy 00y4enus B 7 KJiacce nMpeAMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIINXCSI YMEHUN:

o HUCIIOJIB30BAaTh IIOHATHA: q)HSH‘-IGCKI/Ie U XHUMHUYCCKUEC SABJICHHA, H36JHOIICHI/IC,
AKCIEPUMEHT, MOJIEITh, THIIOTE3a, SAHMHUIBI (PU3NIECKUX BEITMYMH, aTOM, MOJICKYJIa, arperaTHbIe



COCTOSIHMSI ~ BemiecTBa  (TBEpHOe, IKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBUKECHHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOACUCTBYIOIIAs CHIIA,
nedopmarus (yrnpyras, IJIacTUIEcKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

J pasnuyath sBieHUs (IudQy3us, TEIUIOBOE JBHKEHHE 4YacTHI[ BEUIECTBa,
PaBHOMEpPHOE JBUKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, WHEpPLUs, B3aUMOJCICTBUE Tell,
paBHOBEcHE TBEPABIX TEJN € 3aKPEIUIEHHOW OChIO BpallleHMs, Iepeadya JaBJICHUs TBEPIBIMHU
TeJaMH, SKMJIKOCTSIMHU U Ta3aMH, arMmocdepHOoe [aBjeHHE, IUIaBaHHUE TeJ, MPEeBPALICHUS
MEXaHUYECKON HHEpruM) IO ONMCAHHI0O MX XapaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

. pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3NYECKUX SIBICHUU B OKPYXKAIOIIEM
MHUpE, B TOM uucie (pu3nyecKkue SIBICHUS B MPUPOAE: NMPUMEPHI JABIKEHUS C Pa3IMUYHBIMU
CKOPOCTSIMH B KHBOW M HEXHUBOW MPUPOJE, NCUCTBUE CUJIBI TPEHHUS B MPUPOJIE M TEXHUKE,
BIMSIHME aTMOC(EPHOTO [aBJCHUs HA JKMBOM OpraHW3M, IUIaBaHUE pBIO, phlYard B Tele
YeJI0BEKa, TIPU ITOM MEPEBOAMTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBICTSATh CYIIECTBEHHBIC
CBOMCTBA (MPU3HAKH) (PU3UIECKUX SBICHHIA;

J ONMCHIBATh M3YyYEHHBbIE CBOMCTBA Tel W (U3UYECKUE SIBICHHUS, HCIIONb3Ys
¢dusnveckne BEIMYUHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISA
CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tejla, CUJla TPEHMs, AaBiieHue (TBEpAOro Tena,
KHUJKOCTH, Ta3a), BHITAJKUBAIOINAs CHJIA, MEXaHW4yeckas paboTa, MOIIHOCTH, IJIEUYO CHIIBI,
MOMEHT CHJbI, KO3((UIMEHT TMOJEe3HOr0 JACWCTBUS MEXaHM3MOB, KHUHETHYECKas U
MOTEHIIMAJIbHAS DJHEPrus), NpPU ONUCAHUHM TMPABWIBHO TPAKTOBATh (PUUYECKHI CMBICI
UCIONIb3YEMBIX BEJIMYMH, MX OOO3HAYeHHS M €IUHUIBI (PU3MYECKHX BEIMYWH, HAXOAUTh
(GhopMyIbl, CBS3BIBAIOIINE JAHHYIO (DU3WYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIIHYUH,

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHHUS M MPOIECCHI, HUCIOIb3Ys
MpaBHJIa CIOKEHUs cull (BIOJIb OJHOM MpsAMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHSI phluara (OJI0Ka), «30JI0TOE TMPABWIO» MEXAHUKU, 3aKOH COXpPaHEHUS
MEXaHUUYECKOH 3HEPIrHH, IIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alIUCBHIBATH €TI0
MaTeMaTHYeCKOE BBIPAXKEHUE;

. OO0BSACHATh (PU3UYECKUE SIBICHMSI, MPOLIECCHl U CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUUYMHHO-
-CIICJICTBEHHBIC CBSI3HM, CTPOUTh OOBSICHEHHWE W3 1—2 JIOTHYECKHMX IaroB C omopoi Ha 1-2
M3Y4YEHHBIX CBOMCTBA PU3NYECKUX ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemate pacy€THble 3aAaud B 1-2 NEHCTBUS, UCIONIB3YS 3aKOHBI U (DOPMYIIHI,
CBs3bIBAIOLIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalu3a YCJIOBMS 3a/ladd 3alHChIBaTh
KpaTKO€ YCIIOBUE, MOACTABIATh (U3NYECKHE BEIMUYMHBI B (DOPMYNIBI U MPOBOAUTH PACUETHI,
HaXOJUTh CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE Ui PEIlIeHUs 3a/1a4, OLICHUBATh PEaTUCTUYHOCTD
MOJIy4eHHOW (PU3UUEeCKON BETHUNHBI,

J pacro3HaBaTh IpPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (DU3HUECKUX
METOJIOB, B ONHCAHMM HCCJIEOBAHMS BBIACIATH MPOBEpsieMOe MPENOIoKeHHEe (THIOTE3Y),
pa3nuyaTth ¥ WHTEPIPETHPOBATH MOJNYYEHHBIM pe3yibTaT, HAXOAUTh OIIMOKH B XOJE OIBITA,
JIeJaTh BBIBOJIBI O €r0 pe3yjbTaTaM;



. IPOBOJIUTH OMNBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX
CBOWCTB Ten: (hOpMYIHpPOBATH MPOBEPSIEMbIC MPEINOJIOKECHUSA, COOMpATh YCTAHOBKY W3
MPEUIOKEHHOTO 000PY0BaHUS, 3aIMUCHIBATH X0/ ONBITa U (JOPMYIIUPOBATH BHIBOJIBL;

o BBINOJIHATh HpPSIMblE M3MEPEHMs PAcCTOSHMS, BPEMEHM, Macchl Tella, 00bEMa,
CHJIBI M TEMIIEPaTypbl C HCIIOJb30BAaHHEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB, 3alUCHIBATH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPECHHIA,

. IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOI BEITUYMHBI OT APYron
C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYILETOCS TENa OT
BPEMEHHU JIBIKCHMS Tella, CWJIBI TPEHHS CKOJBKEHHUS OT Beca Tena, KayecTBa 00paboTKU
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJHA COINPUKOCHOBEHHMS TEJ, CUJIbI
YIPYTrOCTH OT YJUIMHEHUs MPY)KUHBI, BBITAIKHBAIONMIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHMCHUMOCTH OT IUIOTHOCTM Tejla, OT IJyOWHBI, Ha
KOTOPYIO MOTPYXEHO TEeJO, YCIOBUH IUIABAaHUS TeJ, YCIOBUM paBHOBECHs pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOTO HCCIEJOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEHus, clenys MNpeioXKEeHHOMY IUIaHy, (UKCHpPOBAaTh pPE3yibTaThl IOJIYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUJAE MPEUIOKEHHBIX Tabmul M rpadukos, aenatsb
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBAHUS;

o IPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA
KHUJKOCTU W TBEPIOTO TeEJNa, CHJIa TPEHMs CKOJILKECHMS, JABJICHHME BO3/yXa, BBITAJIKHUBAIOILAS
cuiia, MEMCTBYIOIAs Ha MOTPYKEHHOE B KHIKOCTH TEJIO, KOO(PPHUIMEHT IMOJIE3HOTO JeHCTBUS
MIPOCTBIX MEXAHU3MOB), CIEeAys MPEJIOKEHHONM WHCTPYKLUUU: MPU BBINOJIHEHUM H3MEPEHUN
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHNE UCKOMOM BEIMUYNHBI,

o coOyro/IaTh TpaBWJa TEXHUKH O€30MacHOCTH TpU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;
o yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIMECS COCyIbl, OapoMeTp, pblyar, MOJBWKHBIA U
HEMNOJIBUKHBIN OJIOK, HAKJIIOHHAs TIOCKOCTb;

o XapakTepu3oBaTh NPHUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB ¢ OMOPOIl Ha WX ONHMCaHUs (B TOM YHUCIIE: MOJIIUITHUKYN, YCTPOHCTBO BOJONPOBO/A,
TUIPaBIMYECKUN TPEecc, MAaHOMETP, BBICOTOMEP, MOPIIHEBOH HACcCOC, apeoMeTp), MCIONb3Ys
3HaHHWA O CBOWCTBAaXx (U3NYECKUX SBJICHUH U HEOOXOoAMMblE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

J NPUBOAUTH TPUMEpHl (HAXOIUTh HMH(MOPMAIMIO O NpUMepax) MPaKTUUIECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM U3HU JUIsl o0ecrieueHus: 6e30MacHOCTH
npu oOpalieHuH ¢ NpuOoOpaMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbI U
COOJIFOJICHHSI HOPM KOJIOTMYECKOT0 MIOBEACHUS B OKpYXKAIOILEH cpenie;

. OCYILECTBIISATH OTOOP MCTOYHMKOB MH(popMauu B MIHTepHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIMXCS 3HAHUNM M IYTEM CpPAaBHEHMS
Pa3IMYHbIX HCTOYHHKOB BBLACIATH HH(POPMAIHMIO, KOTOpas SBJISETCS MPOTUBOPEUMBON WM
MOJKET OBITh HETOCTOBEPHOM;

J UCMO/Ib30BaTh IIPU  BBINOJHEHUMHM Y4YEOHBIX 3aJaHUN Hay4YHO--TIOMYJIIPHYIO
IUTEepaTypy (U3MYECKOro COAEp)KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HMHTepHer,
BIaJeTh NpUEMAaMU KOHCIEKTUPOBaHMUSA TEKCTa, MpeoOpa3oBaHUs HMH(OpManuM U3 OJHOU
3HAaKOBOM CUCTEMBI B IPYTyIO;



. CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 ucTOYHMKOB HMH(pOpMaIKu (GHU3NYECKOTO COJCpPKAHUSA, B TOM YHUCIIE MyOIWYHO IenaTh
KpaTKHe COOOIIEHHsS O pe3yJIbTaTax MPOEKTOB WM YU4EOHBIX UCCIETOBAaHHUNA, IPU 3TOM T'PAMOTHO
MCIOJIb30BATh M3YYEHHBIH MOHATUHHBINA ammapaT Kypca (PU3HMKH, COMPOBOXAATH BBICTYIICHHE
MPE3CHTALINEN;

. OpU  BBINOJIHEHUHM Y4YEOHBIX IPOEKTOB M  HCCIEIOBAaHUI  pacIpeneisTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MMOCTABICHHBIMHU 3a/1a4aMU, CJICAUTH 33 BBHIIIOJHEHUEM
IUTaHA JICHCTBHM, aJIeKBaTHO OLEHHBATh COOCTBEHHBIH BKJIAJd B JCSATEIBHOCTH TPYIIIHL,
BBICTPAauBaTh KOMMYHHUKAaTHBHOE B3aUMOJCUCTBHE, yUUTBIBASI MHEHUE OKPYKAIOIINX.

K koH1y oOyueHus B 8 Kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOLIMXCS YMEHUH:

o MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMXKEHHUE aTOMOB
U MOJEKYJ, arperaTHble COCTOSHHS BEILEeCTBa, KpHUCTALIMYeCKUe U aMop(dHble Tena,
HACBIILEHHBI M HEHACBILECHHBIN 11ap, BIAXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSS dHEPIUs,
TEIUIOBOM JIBUraTellb, 3JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsill, dJIEKTPUUECKOE I10JIE, IPOBOJHUKN
U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

. pas3nyath siBJICHU (TEIUIOBOE pacIIMpEeHUe U CKaTue, Tervionepeaaya, TerioBoe
paBHOBECHE, CMAYMBAaHUE, KAIWJULIPHBIE SBJICHUs, MCIApEHHE, KOHJEHCAlWs, IUIABJICHUE,
KpUcTajm3anus (OTBEpleBaHKE), KUIIEHUE, Terionepeaaya (TEemIonpoBOJIHOCTh, KOHBEKIUS,
U3JIy4yEHUE), SJIEKTpU3AlMs Tell, B3aUMOJECHCTBHE 3aps]l0B, JECUCTBUSA 3JIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBYE MATHUTOB, JIEHCTBUE MAarHUTHOT'O NOJISl HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHIYKIMS) 10 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PUZNYECKOE SBIICHUE;

o pacno3HaBaTh NPOSBICHHE HM3YyYEHHBIX (U3MUECKUX SIBJICHUM B OKpY)KaIOIIEM
MUpE, B TOM 4ucie (U3MUECKHUE SBJIEHUS B IMPHUPOJAE: IMOBEPXHOCTHOE HATSHKEHHE U
KaNnWUISIpHBIE SIBJICHUSI B MPUPOJE, KPUCTAIBI B NpHupoae, usnydeHue ColiHla, 3amep3aHue
BOZI0EMOB, MOpCKHUE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, AIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, INMEKTPUUECTBO >KMBBIX OpPraHM3MOB, MarHUTHOE Mosie 3eMiH, JApeid MoIocoB,
pOJIb MarHUTHOTO MOJISL JUIA KU3HM Ha 3emile, MOJSIPHOE CHUSIHHME, IPU ITOM IIEPEBOAMTH
MPAKTUYECKYIO 33Jjauy B y4eOHYI0, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA (MPU3HAKN) (HU3UUECKUX
SIBJICHUU;

o ONHKCBHIBATh M3YYECHHBIE CBOWCTBA Tel M (U3WYECKHE SBJICHUS, HUCIOIb3Ys
¢u3nyeckre BEIWYMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAsA
TETMIOEMKOCTh BEIECTBA, yJelbHAs TEIJIOTa IUIABJICHUs, yAeIbHas TeIioTa napooOpa3oBaHus,
yAenpHas TEeIUIOTa CropaHus TOIUIMBA, KOA(M(UIMEHT MOJIE3HOro NEHCTBUS TEMJIOBOW MAIIUHBI,
OTHOCHUTENIbHAsl BIAXXHOCTh BO31yXa, D3JEKTPUUECKUH 3aps]l, CWIa TOKa, 3JIEKTPUUYECKOe
HampspKeHUEe, CONPOTHUBIIEHHE MPOBOJHMKA, YJIEIbHOE CONMPOTHUBIIEHUE BEIEeCTBa, padboTa H
MOIIHOCTh AJIEKTPUYECKOT0 TOKa), MPU OMUCAHUM MPABHIIBHO TPAKTOBATH (U3UYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHHS U eIMHUIBI (U3NYECKUX BEITUYHUH, HAXOAUTH (GOPMYJIbL,
CBSI3BIBAIOIIME JTAHHYIO (DU3MYECKYI0 BEIWYMHY C JPYTMMHU BEJIWYMHAMHU, CTPOUTH TpauKH
M3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

o XapakTepu3oBaTh CBOICTBA Tell, (U3NYECKHUE SBICHHUS U IPOLECCHI, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHUS BELECTBA, IPHUHIIMII
CYINEpHO3UIMH MOJEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAHEHHs 3apsjaa, 3akoH Oma ams



ydacTka 1eny, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEeHMsI SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIUCHIBATH €0 MATEMaTHYECKOE BBIPAKEHUE;

J OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYyalui NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUYNHHO-CIICCTBEHHBIE CBSI3H,
CTpOUTH OOBsACHEHHE M3 |—2 JOrMYeCKMX IIaroB ¢ Omopod Ha 1—2 HM3y4EHHBIX CBOMCTBA
(bu3nYecKuXx sIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

J pemath pacy€THble 3a7auyd B 2—3 NEHCTBUSA, MCIONB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJauydl 3allHChIBATh
KpaTKO€ YCJIOBUE, BBIABIATH HEIOCTATOK JaHHBIX AJIS PEIIEHUs 3a/adyd, BbIOMpPATh 3aKOHBI U
(bopMmynbl, HEOOXOAUMBIE sl €€ pelleHHs, IPOBOIUTh PACYEThl U CPaBHUBATH I1OJy4YE€HHOE
3Ha4YeHHe (PU3NUECKON BEITMUMHBI C U3BECTHBIMU JaHHBIMU;

J pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEHIMTH MPH TTOMOUIH (U3UIECKUX
METOJIOB, HCIIOJIb3Yysl OIHMCAaHUE HCCIENOBAaHUA, BBIICIATH IIPOBEPSIEMOE MNPEANOIOKEHUE,
OLICHHUBATH [IPABWIIBHOCTH MOPSAKA POBEACHUS UCCIIEI0BaHMS, 1E1aTh BHIBOJIBI;

J IPOBOJIUTH OMBITH MO HAOMIOACHUIO (U3UYECKUX SBICHUNA WU (PU3HYECKHX
CBOMCTB Ten (KanwUIApHbIE SBJIEHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro o0Obéma,
TEMIIEPATYpPbl, CKOPOCTH IIpoLEeccCa OCThIBAHMS M HAarpeBaHMs IPU M3IYYEHUU OT IBETa
U3Iydaomei (moryomaromieid) MoBEepXHOCTH, CKOPOCTh HCIAPEHUs BOJbI OT TEMIIEPaTyphl
KHUJKOCTU U IJIOIAAU €€ NMOBEPXHOCTH, JJIEKTPU3ALMS TEJl U B3aUMOJECHCTBUE JIEKTPUUYECKHUX
3apsA70B, B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHMTOB, BHU3yaJlW3allUsd MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MAarHWTOB, JIEHCTBUS MAarHUTHOTO MOJS HAa IPOBOJHUK C TOKOM, CBOWCTBa
AJNIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOABUIATENs]  IOCTOSIHHOIO  TOKa):  (OpMYJIHUpOBATH
IIpOBEpsieMble TPEIONOKEHUS, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pyJI0BaHMs,
OIMCHIBATh XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIBI;

o BBIMOJHATh NpPSIMblE H3MEPEHUS TEeMIEepaTypbl, OTHOCUTEIBHOW BIIAYKHOCTHU
BO3/lyXa, CWJIbl TOKAa, HAINpPSDKEHHUs] C HCIIOJIb30BAHMEM AaHAJIOTOBBIX NMPUOOPOB U JAaTUYUKOB
(u3MYEeCKUX BEIMYMH, CPAaBHUBATH PE3yJIbTAaThl U3MEPEHUN C y4€TOM 3aJaHHON abCONIOTHOM
MIOTPELTHOCTH;

. MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOMN BETMUYUHBI OT IPYToit
C UCIOJb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh COMNPOTHUBIICHHS INPOBOJHUKA OT €ro
JUIMHBI, TUIOIAN MONEPEYHOr0 CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA NMPOBOJHUKA,
CWJIBI TOKa, HMAYILIErO Yepe3 IPOBOAHHUK, OT HANpsHKEHUS Ha IPOBOAHMKE, HMCCIEIOBAHUE
MOCJEeIOBATEeNbHOTO W MapajulebHOTO  COEJUHEHHWH  MPOBOJHHUKOB):  IUIAHUPOBATH
UCclieIoBaHle, cOOMpaTh YCTAHOBKY M BBITIOJIHATH U3MEPEHUsI, CIeays MPeI0KEHHOMY TUIaHy,
(buKcupoBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBHCHMOCTH B BHUAE Ta0iull M TpaduKoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMUS;

o OPOBOJIUTH  KOCBEHHBIE  W3MEpeHus:  (U3NYECKHX  BeMUYMH  (yHelbHas
TEIMIOEMKOCTh BEIIECTBA, CONPOTHUBIECHHE MPOBOJHUKA, pabd0Ta U MOIIHOCTb JIEKTPHUECKOTO
TOKa): IUIAaHUPOBAaThb HM3MEPEHMs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYys
MPeIJI0KEHHOW MHCTPYKIIMHU, U BBIYUCIISATH 3HAYCHHE BEJTMUHHBI;

J coOuo/iaTh MpaBHja TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
J XapakTepu30BaTh NPHUHLMIBI JEHCTBUS W3YYEHHBIX NPHOOPOB M TEXHUYECKHX

YCTPOMCTB ¢ OMOPON Ha MX OMUCAHUS (B TOM 4YHCIE: CHUCTEMa OTOIUICHHSI JOMOB, TUTPOMETD,



napoBast ~ TypOMHA,  aMmIepMeTp, BOJBTMETp, CUYETYMK  DJICKTPUYECKOH  SHEpruw,
JIEKTPOOCBETUTENbHbIE ~ NPUOOpPBHI,  HArpeBaTelbHbIE  JIEKTPOIPUOOPBl  (TIPUMEpHI),
UIEKTPUUECKUE NPEAOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABHUraTellb IOCTOSIHHOTO TOKa),
UCHOJb3ysd 3HAaHUS O CBOWCTBaX (PU3MYECKUX SBJICHUH M HEoOXOAMMBbIE (PU3HUYECKHE
3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHbBIE IPUOOPHI IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, MCHXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPaHMs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AJIEKTPUUYECKUX IIeTeld C TMOCIENOBATENbHBIM U TapajUIebHBIM COCIMHEHHEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUYEHUS 3JIECMEHTOB IEKTPHUECKUX ETEH;

J NPUBOANUTH TPUMEpHl (HAXOAUTh HMH(POPMAIUMIO O MPUMEpPax) MPAKTHUYECKOTO
WCTIOJIb30BaHUs (PU3UYECKUX 3HAHUI B MOBCEAHEBHOM >KM3HU Ui oOecrieueHus: 6e30MacHOCTH
npu oOpameHHd ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0pOBBS H
COOJIFOICHHSI HOPM KOJIOTHYECKOT0 IMOBEICHUS B OKpYXKarolleil cpene;

o OCYIIECTBIISATh MOUCK MH(MOpMAIK (PU3UIECKOTo coaepkanus B MHTepHeTe, Ha
OCHOBE HMEIOIINXCS 3HAHUM M TMYTEM CpaBHEHHS JOTOJHUTEIBHBIX HCTOYHUKOB BBIJENATH
MH(pOpMaIHIO, KOTOPasi ABJISETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;

o UCTIOJIB30BaTh TIPU  BBIOJHEHHH YYEOHBIX 3aJaHWil HAyYHO--TIOMYISIPHYIO
TUTeparypy (HU3UYECKOTO COAEp)KaHUs, CIPaBOYHBIE MaTepHajbl, pecypchl ceTn MHTepHerT,
BJIAJIeTh NPUEMAaMU KOHCIEKTUPOBAHHUA TEKCTa, HpeoOpa3oBaHus HH(POpPMAIUM W3 OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

J co3/aBaTh COOCTBEHHBIE MUCbMEHHbIE U KpaTKUE€ YCTHBIE COOOIIeHMsI, 0000mas
MHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COAEPIKaHUsS, B TOM YHCIE IMyOIHMIHO
NPEJCTABIATh PE3yAbTaThl MPOEKTHOMW WM MCCIIEIOBATEIbCKOM JEATEIbHOCTH, HpPU 3TOM
IPaMOTHO HCMOJb30BAaTh HM3YYCHHbIM MOHATUHHBIN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIIJICHHUE TPe3eHTalueH;

J IPY BBIITOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAaHUH (DPU3MYECKHX IMPOIECCOB
pacripesienaTh 00s13aHHOCTH B IPYIIIE B COOTBETCTBUM C IOCTaBJIEHHBIMU 33JauaMH, CIEANUTH 3a
BBINOJIHEHUEM IIJIaHa JIEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHWBATh COOCTBEHHBIH
BKJIQl B JICATEIBHOCTh TPYIIBI, BHICTPAaUBaTh KOMMYHHUKATUBHOE B3aMMOJEHCTBHE, MPOSBIISL
TOTOBHOCTb pa3peliaTh KOH(IUKTHI.

K xonmy oOydenus B 9 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

J UCITOJIb30BaTh MOHATHUS: CHCTeMa OTCY€Ta, MaTepHajbHas TOYKa, TPAEKTOpHS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JIBHKEHUs, nedopmanus (yrmpyras, TUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M MEPEerpy3Kk, LEHTP TSXKECTH, aOCOIIOTHO
TBEPAOE TEJNO, LIEHTP TSHKECTU TBEPAOIO Tejla, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M AIBHO30PKOCTh, CIIEKTPHI UCITYCKAHHsI M TMOTJIOMIEHUS, albda-, OeTa- u
raMMa-Hu3J1y4eHHs], U30TOIbI, sIepHast YHEPTEeTHKA,;

J pas3nnyath sBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE [BH)KEHUE, CBOOOAHOE TaJeHHE TEJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE IBID)KEHHUE, KoJeOaTenbHOe
JBIDKEHUE (3aTyXalollMe M BbIHY)XICHHbIC KoJeOaHHs), pPE30HAHC, BOJHOBOE BH)KEHUE,



OTpaX€HUE 3BYKA, IPSIMOJIIMHEWHOE PACIPOCTPAHCHUE, OTPAKEHHE U IPEIOMIICHHE CBETa,
[IOJJHO€ BHYTPEHHEE OTpakK€HUE CBETa, Pa3JIoKeHHE OeJoro CBeTa B CIEKTP U CIIOKEHHUE
CIEKTPAJIBHBIX I[BETOB, IUCIIEPCUS CBETA, €CTECTBCHHAs PaJMOAaKTUBHOCTb, BO3HHKHOBEHHE
JMHEWYaToro CHEKTpa M3JIy4eHHUs) IO ONUCAHUI0O HX XapaKTepHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

o pacrio3HaBaTh IMPOSBICHUE H3YYCHHBIX (PU3MUYECKHX SIBICHUH B OKpPY)KaIOILIEM
Mupe (B TOM 4ucie (U3NYecKue SBJICHUS B NPUPOAE: MPUIUBHI U OTJIHBBI, ABIKCHHE TUIAHET
ConHeyHOM CHUCTEMBl, PEaKTUBHOE JIBM)KEHHE HKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHUE, CEMCMHUYECKUE BOJIHBI, LIYyHAMH, 3XO, L[BE€TA TEJ, ONTUYECKHUE
SABIICHUSI B TPUPOJAE, OHOJOTHYECKOE JCHCTBHE BUAMMOTO, YyIbTPapHUOIETOBOTO H
PEHTIEHOBCKOIO M3JIy4eHHH, €CTECTBEHHBIH paJUOaKTUBHBIA (OH, KOCMHYECKHE JIy4H,
paiMoOaKTUBHOE H3JIy4YE€HUE NPUPOIHBIX MUHEPAJIOB, ACUCTBHE PAaJUOAKTUBHBIX M3JIyYE€HUH Ha
OpraHu3M 4eJOBEKa), NPU ITOM IEPEeBOAUTh NPAKTUYECKYIO 3a7ayy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOIMCTBA (pU3HAKN) (PU3MUECKUX SBICHUM;

o ONHKCBHIBATh M3YYECHHBbIE CBOWCTBA Tl M (DU3WYECKHUE SBJICHUS, HCHONb3Ys
¢u3nyeckre BeJIMYUHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBU)KEHUH,
YCKOpPEHHUE, IEpPEMEIEHUE, IyTh, YIJIOBas CKOPOCTb, CHja TPEHMs, CWJIa YIPYrOoCTH, CHJIA
TSYKECTH, YCKOpEHHE CBOOOJHOIO MAJCHMS, BEC Teja, UMIYJIbC Tejla, UMIYJIbC CHJIbI,
MexaHuuyeckas paboTa W MOIIHOCTb, IIOTEHLMANbHAs DSHEPrus Teja, IMOAHITOrO Hal
IIOBEPXHOCTBIO 3€MJIM, IOTCHIMAIBbHAS JHEPIUsl CKATOW NPYKUHBI, KMHETHYECKAs JHEPIHs,
II0JIHAs MEXaHUYECKasi PHEPTHsl, IEPUOJ U YacToTa KoseOaHul, AJIMHA BOJIHbI, IPOMKOCTb 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTesb MPEIOMIICHUS CPebl), IPU OMMCAHUM MPABUILHO
TPAaKTOBaTh (PU3UUECKUI CMBICI MCIIOJIb3YEMBIX BETMUNH, 0003HAUEHUS M €MHULIBI (PU3HMUECKUX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOLINE AAHHYIO (U3NYECKYI BEIUYUHY C JAPYTMMHU
BEJIMYMHAMH, CTPOUTH Ipah)UKH U3y4YEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMSI M MPOILECCHI, UCIOIb3Ys
3aKOH COXPAaHEHMs DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUI CYNEPIO3ULUU CHIL,
IIPUHLIMII OTHOCUTENBHOCTH ['anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpPAaHEHUs UMITYJIbCa, 3aKOHBI
OTPaXEHUs U IPEIOMIICHUs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MacCOBOTO YMCEIN IpU
SIEPHBIX PEAKLMX, IPU TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTeMaTHYECKOE BBIPAXKECHUE;

o OO0BSICHATH (PU3MUYECKHE MPOLIECCH U CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH MPUYMHHO--CIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPON Ha 2—3 M3YyYEHHBIX CBOICTBa
(bu3NUYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

o pemars pacy€THbIE 3aJaud (ONMUpAroIIMecs Ha CUCTEMY M3 2—3 ypaBHEHUN),
UCIOJIb3YSl 3aKOHBI M (POpPMYIbI, CBsI3bIBarOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUSI 33/1a4dl 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTAIONIUE WM H30BITOUHBIE
JTaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOJUMBIE AJIsl PELICHUs, MPOBOIUTH Pacu€Thl U
OLICHHUBATh PEATMCTUYHOCTD MMOTYYEHHOTO 3HaYeHUs PU3NUECKON BETNUHMHBI;

o pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOYKHO PEIINTh NPU MOMOIIM (PU3MUECKUX
METOJIOB, HCIOJIb3Yysl OIHCAaHUE HCCICNOBAaHUs, BBIACIATH IPOBEPAEMOE IPEAINIOJIOKCHHE,
OLICHMBATH  IPABWIBHOCTb IOpSAKAa TPOBEACHHS  HCCICNOBAaHUSA, J€jaTb  BBIBOBI,
MHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOICHUI U OIBITOB;



J MPOBOAMTH OMBITHI MO HAONIONEHUIO (U3MUYECKUX SIBICHUU WIH (U3HYECKUX
CBOWCTB TeJ (M3y4eHHE BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTh
nepuosia KoyieOaHWH TPYKUHHOTO MAasiTHUKa OT MAacChl Tpy3a M JKECTKOCTH NPYKUHBI H
HE3aBUCHUMOCTh OT aMIUIMTYJbl MaJbIX KOJEOaHWU, MPSIMOIMHEWHOE PAacIpOCTpaHEHHE CBETA,
pasnoxeHue Oeoro cBera B CIEKTP, U3yUYEHHE CBOWMCTB M300paKEHHS B IUIOCKOM 3€pKalie W
CBOMCTB M300pakeHUs MpeIMeTa B COOMparoIei TMH3e, HA0II0ACHHE CIIOUIHBIX U JIMHEHYaThIX
CHEKTPOB M3JIY4YEHHsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa
000pynOBaHus, OMUCHIBAThH XOJI OMbITA U €0 Pe3yJIbTaThl, (HOPMYINPOBATH BHIBOJIBI;

o IPOBOJUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OTIPEIEIISIs CpeIHee
3HAYCHUE M3MEPSEMON BEIMUMHBI ((POKYCHOE PACcCTOSIHUE COOMPAIOIIEH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUO0opa);

J OPOBOIUTH  HWCCIEAOBAaHME  3aBUCHUMOCTeH  (U3WYECKHX  BEIMYMH  C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTD MYyTH OT BPEMEHU IPHU PAaBHOYCKOPEHHOM
JIBUKEHUHM 0e3 HayalbHOM CKOpPOCTH, Mepuojia KoJIeOaHW MaTeMaTHMYeCKOr0 MAasTHHUKA OT
JUIMHBI HUTH, 3aBUCHUMOCTH yIja OTPaXCHUs CBETa OT yrja MaJeHHs U yria MPelOMIICHUS OT
yria TmMaJeHus): IUIAaHUPOBATh HCCIEAOBAaHUE, CaMOCTOSITENIbHO COOUpaTh YCTaHOBKY,
(buKCUPOBaTh PE3YyNbTAThl NOTYYCHHOW 3aBUCUMOCTH (PM3MYECKUX BEIWYHH B BUAC TAOIHIl U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

. MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3UYECKHX BEIUYUH (CPEOHSsE CKOPOCTh U
YCKOpPEHHE Tella IPH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOpPEHHE CBOOOJHOTO TMaJCHUs,
KECTKOCTH MPYKUHBI, KO3()(PHUINEHT TPEHUSI CKOJIBKEHUS, MEXaHUYecKasi paboTa U MOIIHOCTb,
94acToTa M TMEepHoJ] KoJeOaHN MaTeMaTHYeCKOTO M MPYKHHHOTO MasTHUKOB, ONITUYECKAas CHIa
coOuparomeld  JIMH3blI, pAJAMOAKTUBHBIA  (OH): IJIAHUPOBATh M3MEPEHHUs, COOMpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATh H3MEPEHHUS, CIEAYS MPEUI0KEHHOW WHCTPYKIINH,
BBIYUCTISATH 3HAYCHHE BEIMYMHBI U aHATM3UPOBAThH MOMyUYEeHHBIEC PE3YIbTATHI C YIETOM 3aJaHHON
MOTPELIHOCTH U3MEPEHU;

o coOnrofaTh MpaBWia TEXHUKU Oe3omacHocTH mIpu paboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;
° pasiindaTtb OCHOBHBIC IMPU3HAKH HU3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX MO)ICJ'ICI\/IIZ

MaTepHalibHas TOYKa, aOCOOTHO TBEPIOE TEJIO, TOUSUHBI NCTOYHHUK CBETA, JIyY, TOHKAsI JINH3A,
IUTaHeTapHasi MOJIeN b aTOMA, HYKJIOHHAsi MOJIeJIb @aTOMHOTO S/pa;

. XapaKTepU30BaTh MPHUHIUIBI JIEHCTBUAS W3YYEHHBIX NPHUOOPOB M TEXHHUYECKHX
YCTPOWCTB C OMOpPOM Ha WX OMUCAaHHWA (B TOM YHCIE: CHHIOMETP, TaTYUKH TOJOXKCHUS,
paccTOSIHUST W YCKOPEHWs, pPaKeTa, 3XOJOT, OYKH, IEePHCKOM, QoToanmapar, ONTHYECKUE
CBETOBO/JIbl, CIIEKTPOCKOIN, TO3MMETpP, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAaxX
(bu3NYEeCKUX SIBICHUH U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

. UCTIONIB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKH W3YYEHHBIX TEXHHUYECKHX
YCTPOMNCTB, U3MEPUTENILHBIX MPHUOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPU PEIICHUH y4eOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBbI Ul TIOCTPOCHUS M300paXKeHU B IUIOCKOM 3epKalie u
coOuparoIe JTHH3E;

. MPUBOAUTH TPHUMEPH (HAXOAUTHh HHPOPMAIHMIO O MTPUMEpPAX) MPAKTHUECKOTO
UCTOJIb30BaHUS (PU3UYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU JUIA oOecriedeHus: 6e30MacHOCTH
npu oOpamieHMH ¢ NpuOOpaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIoIleH cpee;



. OCYILECTBIIATh MOMCK HMH(poOpManuu (uzndeckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNHPYS  TOMCKOBBIM  3alpoCc, HAXOIUTh IYTH  ONpPENeICHUs
JOCTOBEPHOCTH TOJIYYEHHOW MH(POPMALMU Ha OCHOBE MMEIOLINXCS 3HAHUNA U OMOTHUTEIBHBIX
HCTOYHUKOB;

J UCMOJIb30BaTh IIPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUd HAy4YHO--TIOMYJISIPHYIO
TuTeparypy (HU3UYECKOro COAEp)KaHUs, CIIpaBOYHBIE MaTepHajbl, pecypchl ceTn MHTepHer,
BJaJIeTh NPUEMAaMU KOHCIEKTUPOBAaHMUA TEKCTa, NpeoOpa3oBaHus HH(DOpMAIMK W3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

o co3/aBaTh COOCTBEHHBIC IHMCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
nHGOpPMAIMU U3 HECKOJIBKUX MCTOYHUKOB (DU3MYECKOTO COAEpIKaHUsl, MyOIMYHO MPEICTABIATh
pe3yibTaThl IMPOCKTHOM WM HCCIEAOBATEIBCKOM JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
MCIIOJIb30BATh N3YUYECHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszaena GU3uKd U COMPOBOXKIAThH
BBICTYIIJICHHE IIPE3E€HTalMel ¢ yuéTOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE
7 KJIACC

KoJuun4vecTBo 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
n/n MPOrpamMmbl Bcero KOﬁHTpOJ‘IbeIe H%aKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI pecype
Pasjnen 1.0du3uka u e€ poJib B NO3HAHNM OKPY:KAI0IIEro MUpa
bubmnoreka IIOK
11 Pusuia - Hayka 0 pUpoze 2 https://m.edsoo.ru/7f416194
bubmnoreka IIOK
12 PH3HUCCKUE BETHHHEL 2 I https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO IIO3HAHHS 2 1 bubmiorexa LIOK
' Y1 a https://m.edsoo.ru/7f416194
Wroro no paszneny 6
Paspnen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BeleCTBA
bubnuorexa [IOK
21 Crpoenue pemecTsa ! https://m.edsoo.ru/7£416194
29 JIBr>keHue U B3aUMOJICCTBUE YaCTHI] ) 1 bubmuorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubanoreka LIOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 hitps-//m.edsoo.ru/7f416194
Wroro no paszneny 5
Pa3nen 3./IBu:xeHune u B3aumMo/ieiicTBUe TeJl
but6mmorekxa [IOK
3.1 MexaHuIECKOe IBHXKEHHC 3 https://m.edsoo.ru/7f416194
bubnunotexa LIOK
32 Muepuus, macea, II0THOCTE 4 ! https://m.edsoo.ru/7£416194
bubnunoreka LIOK
33 Crna. Bust cun 14 ! 2 https://m.edsoo.ru/7£416194
Hroro no pazneny 21

Pasnen 4./laBjenne TBEPABIX TeJl, JKHIKOCTEH U ra3oB




41 [asnenue. Ilepenaya naBineHus TBEpAbLIMU 3 bu6muoreka [IOK
) TeJIaMH, JKUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7£416194
but6mmoreka [IOK
4.3 ATmocpeproe naserme 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U T'a3a HA MOTPYKEHHOE 7 1 3 bu6muoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazpeny 21
Paznen S5.Pabora u MOIIHOCTL. JHEPIUs
bubmnoreka IIOK
>.1 Pabora n momHoCTE 3 I https://m.edsoo.ru/7f416194
bubnuorexa [JOK
32 Hpoctsie mexanuswb! > ! https://m.edsoo.ru/7f416194
bubnuorexa [IOK
>3 Mexanrieckas sHeprus 4 ! ! https://m.edsoo.ru/7£416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
No ni/nt HanmeHoBaHMe pa3jae/ioB U TeM (undpossbie)
B NpOrpamMmbl Bcero Kontpoubnbie | Ipakruyeckue o0pa3oBaTte/ibHbIE
padoThbI padoThl pecypeb
Pa3nea 1.TenyioBble siBJIeHUs
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 4 bubnmorexa LIOK
) P m https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Tennosere mponeccat 24 ! 4 https://m.edsoo.ru/7f4181ce
Wroro no paszneny 28




Pazjen 2.2/iekTpuyecKkre 1 MATHUTHBIE SIBJICHUS

DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella bu6muoreka [IOK
2.1 - 7
U UX B3aUMOJICHICTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2.2 IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK 21 1 6 https://m.edsoo.ru/74181ce
but6mmoreka [IOK
2.3 MaruuTheIe ABICHIA > ! https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
24 ICKTPOMATHHTHAA HHAYKIH 4 ! https://m.edsoo.ru/7f4181ce
Wroro no pazueny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 11
9 KJIACC
KoJsmnuecTBo 4acos DJIeKTPOHHbIE
Ne n/m HanmenoBaHue pa3jeiioB 4 TeM K (uudposbie)
) NMPOrpamMMblI Beero O;Tpom’m’le HpﬁaKanecxne o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
Paznea 1.Mexann4yeckue siBJIeHMsI
11 MexaHU4YeCKOe ABMKEHUE U CIIOCOOBI €To 10 1 bubmuorexa [JOK
) OITMICaHMS https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
12 B3aumorericTaue Ten 20 : 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3axombI coxpancHus 10 0 https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 40
Paznen 2.Mexannyeckue Kojge0aHusi M1 BOJTHbI
Bbubmmoreka [JOK
21 Mexanuteckue Koneoanms 7 ! https://m.edsoo.ru/7f41a4a6
22 MexaHnueckne BOJIHBI. 3BYK 8 1 0 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6




Wroro no pazneny 15
Pa3nen 3.2/ieKTpOMarHuTHOE N0JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 0 bubnnoreka [HOK
) JJIEKTPOMATHUTHBHIE BOJIHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazueny 6
Pa3zgen 4.CBeToBbI€ IBJICHUSA
bu6mmoreka [IOK
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 0 hitps:/m.edsoo.ru/7f41 ada6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTUYECKHE IPUOOPHI 6 1 hittps://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 0 hitps:/m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paspnen S.KBaHTOBBIC sIBJICHHS
5.1 HcnyckaHnue U MOIJIOLICHUE CBETa aTOMOM 4 1 bubmiorexa LIOK
) https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>-2 CTpoeHHe aToMHOrO sjpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHbie peakuuun 7 1 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6.11oBTOpUTEIHHO-00001IAI0IIM I MOTYJIb
6.1 [ToBTOpEeHHE 1 0000IIIEHNE CONEePKAHUS 9 bu6mmorexa [IOK
' Kypca pusmuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 9

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

dusuka : 7-# knacc : 6a30BbIi ypoBeHb : yueOHuk / M. M. Ilepsimikun, AWM. BanoB. — 3-e¢ u3., nepepad. — Mockaa :
[IpocBenienue, 2023.



dusuka : 8-i1 kiacc : 6a30BbIi ypoBeHb : yueOHuk / M. M. Ilepeimikun, AWM. BaHoB. — 3-¢ u3j., nepepad. — Mockaa :

[Ipocsemenne, 2023.
®dusuka : 9-if knacc : 6a30BbIil ypoBeHsb : yueOHuK / M. M. [lepoimkun, E.M. I'yrauk, A.W. MBanos, M.A. IlerpoBa. — 3-¢

u3 ., nepepad. — Mockaa : [IpocBemenue, 2023.

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

Mapon A.E. ®usuka. 7 Kjacc: caMOCTOSTENbHBIE U KOHTPOJIbHBIE pa0doThl K yueOHUKY A.B. Ileppiikuna / A.E. Mapom,
E.A. Mapon. — M.: [Ipoda, 2019.

Mapon A.E. ®usuka. 8 Kjacc: caMoCTOsTENbHBIE U KOHTPOJIbHBIE paboThl k yueOHuKy A.B. Ilepsimkuna / A.E. Mapos,
E.A. Mapon. — M.: [lpoda, 2018.

Mapon A.E. ®usuka. 8 kiacc: yueoHo-mMeToauueckoe nocoodue / A.E. Mapon, E.A. Mapon. — M.: [Ipoda, 2018.

Mapon A.E. ®usuka. 9 kiacc: caMocTosSTENbHbIE U KOHTPOJIbHBIE paboThl kK yueOHuKy A.B. Ilepsiukuna / A.E. Mapos,
E.A. Mapon. — M.: [Ilpoda, 2018.

Mapon A.E. ®usuka. 9 knacc: yueoHO-MeToandeckoe mocooue / A.E. Mapon, E.A. Mapos. — 6-¢ u3z., crepeotun. — M.:
Hpoda, 2019.

Mapon A.E. ®usuka: Jugakruueckue MaTepralibl K y4eOHUKY. 7 Kiacc: yueOHo-MeToanueckoe nocooue / A.E. Mapom,
E.A. Mapon. — M.: [Ipoda, 2018.

®dunonosnd H.B. ®usuka. 7 ki1. Meroandeckoe nmocooue / H.B. ®unonosuu. — M.: Jpoda, 2018.

®unonopnd H.B. ®usuka. 8 ki1. Meroandeckoe nmocooue / H.B. ®uitonoBuu. — 3-¢ u3x., nepecmotp. — M.: JIpoda, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru/7f416194
bubmuoteka [{OK https://m.edsoo.ru/7t4181ce
bu6moreka [{OK https://m.edsoo.ru/7f41a4a6
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