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IHHOACHUTEJIBHASA 3AIIUCKA

Pabogas mporpamma 1o Qusuke s 00ydJarOMIUXCS C 3aJEPKKON IICUXHUECKOTO pa3BUTHA (Hayiee —



3I1P) Ha ypoBHE OCHOBHOTO 001IEr0 00pa3oBaHus MOATOTOBIEHa Ha OCHOBE DeepallbHOTO rOCYAapCTBEHHOTO
00pazoBaTeILHOTO CTaHAapTa OCHOBHOTO oOmiero oOpazoBanus (IIpmkaz Munmnpocsemenns Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBan MunuctepcTBoM roctuiinu Poccuiickoit @epepanuu 05.07.2021 r., per.
Homep 64101) (manee — ®I'OC OOO), [IpumepHoii ananTUPOBAHHONH OCHOBHOH 00pa30BaTeIbHON MPOTrPAMMBI
OCHOBHOTO 00IIEr0 00pa3oBaHus 00YUJAIOIINXCS C 33AePIKKON MICUXUIECKOT0 Pa3BUTH (0T0OpEHHOH peleHneM
®YMO 1o obmiemy obpazoBanuio (mpotokoi oT 18 mapra 2022 r. Ne 1/22)) (nanee — ITAOOIT OOO 3IIP),
[IpumepHoii pabodell MporpaMMbl OCHOBHOTO o0miero oOpa3oBanusi mo mnpeamety «®Pusmka», Konuenmmm
npernofaBanus yaeOHoro mpenMera «Du3mka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit deneparum,
peanu3yIonIX OCHOBHBIE 001Ie00pa3oBaTenbHbIe IPOrpamMmbl, [IpruMepHoit mporpaMMbl BOCIIUTAHUS, C YIETOM
pacrnpe/eNeHHbIX 110 KiaccaM MPOBePseMbIX TPeOOBaHUHN K pe3ybTaTaM OCBOSHHS AJaNTHPOBaHHONW OCHOBHOMN
00pa3oBaTeIbHON MPOrpaMMBl OCHOBHOTO 00mIero oOpa3oBaHHs OOydYalomIUXCs C 3aICpPiKKOH MCHXUYECKOTO
pa3BUTHSL.

OO0mas xapakTepucTHKa y4e0HOro npeamera « Pusuka»

Yuebnblil npenmer «Puznka» sBAAETCA CUCTEMOOOPA3YIOLUINM Ul €CTECTBCHHOHAYUYHBIX NPEIMETOB,
MIOCKOJIBKY (PM3MYECKHE 3aKOHBl MHUPO3JIAHMs SBISIFOTCSA OCHOBOM COAEP)KaHHMSA KypCOB XHMHH, OMOJIOTHH,
reorpadun U acrpoHomun. Pu3nka BOOPYKaeT OOYYAIOIIUXCS HAYYHBIM METOJOM ITO3HAHUS, MO3BOJISIONIMM
MOJIy4aTh OObEKTUBHBIC 3HAHUS 00 OKPYIKAIOIIEM MUPE.

IIpeamer MakCHMMaIbHO HaIllpaBieH Ha (pOpMUpPOBaHHE MHTEpECA K IPUPOIHOMY 1 COLUAIIEHOMY MHPY,
COBEPIIICHCTBOBAHKE MMO3HABATEILHOM JAesaTebHOCTH o0yuaromuxcs ¢ 3[1P 3a cueTr oBIafeHns MBICITUTEIBHBIMU
OTIepallusIMKA CPaBHEHUS], 0000IICHHS, pa3BUTHE CIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE, (hopMupoBaHue
BO3MO>KHOCTEH COBMECTHOM JESTEILHOCTH.

Nzydenune ¢pusuku ciocodcTByeT pa3uTHio y oOydatomuxcs ¢ 3[1P mpocTpaHCTBEHHOTO BOOOPaXKEHHUS,
(YHKIMOHANBHOW TPaMOTHOCTH, yMEHHUS BOCIPHHAMATh W KPUTHYECKH aHATU3UpPOBAaTh HH(MOPMAIHIO,
MPEICTABICHHYI0 B Pa3JM4HbIX (opMmax. 3HAYMMOCTb NpeAMeTa A Pa3BUTHA KU3HCHHOW KOMIIETCHLIUH
00yYaroIIMXCs 3aKII0YAeTCsl B YCBOCHUH OCHOBBI (PU3NYECKUX 3HAHUH, HEOOXOAUMBIX [UIs1 TIOBCEIHEBHOM KHU3HHY;
HaBBIKOB 3JI0POBOTO M 0€30IIaCHOTO IUIsl YeJIOBEKa M OKPYXKAOIIECH ero cpelnsl o0pasa jKu3HU; GOpPMUPOBAHUU
3KOJIOTUYECKOH KYJIBTYPHI.

IlporpaMma oTpakaeT coaepkanue oOyueHHs npeamery «Du3uka» ¢ y4eTOM  OCOOBIX
oOpa3oBareibHbIX TOTpeOHOCTeH oOyuarommxcss ¢ 3[IP. OsnajgeHue naHHBIM YYEOHBIM TMPEAMETOM
MPEJCTaBIsIeT ONpEJNIIEHHYI0 TPYIHOCTh st oOydwaromuxcsi ¢ 3[IP. DTo cBs3aHO ¢ OCOOEHHOCTSIMH
MBICIMUTEJIFHOW JICATENbHOCTH, NEPUOAMYECKHMH KOJICOAHUSIMH BHUMAHUS, MalblM OOBEMOM IaMsTH,
HEI0CTaTOYHOCTHIO OOIIEro



3araca 3HaHUH, TOHIKEHHBIM MTO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOr0 Pa3BUTHSI.

Jns mpeoponeHus TpyOHOCTEH B m3ydeHMH ydeOHOro mpeamera «Dusmkay HeoOXoamma aganTanus
o0beMa M XapakTepa Yy4eOHOro MaTepuala K [O3HAaBaTeNbHBIM BO3MOXHOCTAM JaHHOH KaTeropuu
00yYarmuxcsi, y4eT HX OCOOEHHOCTEH pa3BUTHS: HCIIOIb30BAHUE AalTOPUTMOB, BHYTPHUIPEIMETHBIX |
MEXTPEAMETHBIX CBSI3€H, IIOCTETIEHHOE YCIOKHEHHE N3y9aeMOro MaTepuaia.

JanHast mporpaMMa KOHKPETH3UPYET CO/Eep KaHNe MPEIMETHBIX TEM B COOTBETCTBHH C TPEOOBAHUAMU
00pa3oBaTeIbHOT0 CTAHAAPTA, PEKOMEHAYEMYIO IMOCIIEI0BATEIILHOCTh U3YUEHHS Pa3lesioB (DU3UKU C y4eToM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH, JJOTHUKH y4eOHOTO MPOIecca, BO3PACTHBIX U MCUXOIIOTHIECKAX
ocobenHocter oOydaromuxcs ¢ 3[1P Ha ypoBHe OCHOBHOTO 00IIIEro 0Opa3oBaHMs, ONMpPEaeieT MUHUMAIIbHBINA
Ha0Op OMBITOB, JEMOHCTpalWd, MPOBOJMMBIX YYHUTENIeM B Kjacce, Ja0OpaTOpHBIX PalOT, BBHIMOIHSIEMBIX
00yJaOIUMHUCS.

Meronuueckoif OCHOBOW W3ydeHHs1 Kypca «Du3nka» Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHHA
SIBIISIETCS CUCTEMHO-/IEATETLHOCTHBIM OAX0, 00ECIeUNBAIOIINI JOCTIKEHNE TUIHOCTHBIX, METAPeIMETHBIX
U TPEIMETHBIX 00pa30BaTelbHBIX pE3yJIbTaTOB IOCPEACTBOM OpraHW3alMd AKTUBHON MO3HAaBAaTENBHON
JIEeSTeNbHOCTH OOyJaloNINXCsl, 9TO OYeHb BaXHO mpu oOydeHun aereir ¢ 3IIP, mia KoTOpBIX XapakTepHO
CHIDKEHHE TTO3HABATENIbHOW aKTHBHOCTH.

Henun n 3a0a4n u3yyenns yueoHoro npeamera « Pusuka»

Obwue yenu wusydeHuss ydeOHOro mpenMera «®Dusmka» mpencTaBieHsl B Pabodeld mporpamme
OCHOBHOT0 00I1IIer0 00pa30BaHusI.

OCHOBHOH Ilenbl0 OOy4eHUs AeTell ¢ 3aJepKKOH ICHUXUYECKOTO pa3BUTHS Ha IaHHOM IIpeIMeETe
SIBJISICTCS: TIOBBILICHNE COLMATIBbHOM afanTauuy IeTel uepe3 NpuMeHeHne GU3n4ecKux 3HaHUH Ha MIPAKTUKE.

Hns oOyuatormmxcst ¢ 3IIP, Tak »xe, Kak W U1 HOPMATHBHO pPAa3BUBAIOIINXCS CBEPCTHHUKOB,
OCBaWBAIOIINX OCHOBHYIO 00pa30BaTENbHYIO MPOrpaMMy, TOMHUHHPYIOIIee 3HAaUeHHE TPHOOPETAIOT TaKue yeu,
KaK:

OCBOCHHE 3HAHHI O METO/IaX HAYYHOTO MMO3HAHUSI MPUPOABI U (POPMHUPOBAHUE HA ITOW OCHOBE MPEACTABICHHUN O
(hm3nyecKoif KapTHHE MUPA;

OBJIaJICHNE YMCHHUSMH TPOBOJAUTH HAONIOJICHHUS MPHUPOAHBIX SBJICHUHN, OMUCHIBATH U 0000IIATh PE3yNIbTATHI
HaAOJIOICHUH, HCIONB30BaTh TMPOCTBIE HM3MEPHUTENLHBIE TPUOOPHI JUISL HM3Y4YeHUS (U3NYECKUX SBICHUN;
MPECTABIATh Pe3yabTaThl HAOIIOAEHUH WIN U3MEPEHUI ¢ IOMOLIbIO TabiuLl, rpad)uKOB U BBIABISTH Ha TON
OCHOBE AMIMPHYECCKHE 3aBUCHMOCTH; HPUMEHSATH IOJyYEHHbIC 3HaHUs JUIsl OOBSCHEHHS Pa3sHOOOpPa3HBIX
HNPUPOJHBIX SIBJICHUI U IIPOLECCOB, IPUHLMUIIOB JIEUCTBUS BaKHEHIINX TEXHUYECKUX YCTPOMCTB, JUIsl pELICHUS
¢duznueckux 3anay;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYANBHBIX U TBOPYECKHX CIIOCOOHOCTEH, CaMOCTOSATEIFHOCTH
B MpuoOpeTeHNH HOBBIX 3HAHWH, MpU



pemieHnn (U3MYECKUX 3alad ¥ BBIMOJHEHUHM OSKCICPUMEHTAIBHBIX HCCICAOBAHUN C HCIOJB30BaHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHIA;

BOCIIHTaHNE YOEXKICHHOCTH B BO3MOXXHOCTH MO3HAHWSA 3aKOHOB NPUPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO
WCTIONTF30BAHUS TOCTKCHUN HAYKH W TEXHOJOTHH NI JANTbHEUIIeTo Pa3BUTHs YelIOBEYEeCKOro OOIIecTBa,
YBa)XCHHA K TBOPLIAM HAYKH W TEXHUKH; OTHOIIEHH K (PH3HKE KaK K DJIIEMEHTY OOIIeUeI0BEYeCKON KyIbTYpPHI;

WCTIONIb30BaHNE TIOMYYCHHBIX 3HAHWA W YMEHHMHA IS PEUIeHHs MPaKTUYeCKUX 3a/1ad MOBCETHEBHOW >KW3HH,
obOecrniedeHusi 0€30MAaCHOCTH CBOEH JKU3HH, PAIMOHAIBHOTO TMPHPOAOIOIB30BAHUS M OXpaHbl OKPYXKAIOIIEeH
Cpebl.

JocTmkenne 3TuX 1enei 00ecrieunBaeTCs peeHueM CIeIyIOIINX 3a0ay.:

3HakOMCTBO oOyuaromuxcs ¢ 3[1P ¢ MmeTogamu uccnenoBanus 00bEKTOB HABJICHUH TPUPO/IBI;

HpI/I06peTeHI/Ie 3HAaHUU O MCXaHUYCCKUX, TCIUIOBBIX, DJICKTPOMAarHuTHBIX U KBAHTOBBIX SABJICHUSX, (bHSH‘IeCKI/IX
BCIIMYMHAX, XapAKTCPUIYIONIUX 3TU ABJICHUS,

(hopMupoBaHue yMEHHI HaONIONATh MPUPOIHBIE SBICHUS W BBIONHATH OIBITHI, JIAOOPATOpHBIE pPabOTHI H
SKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCIIOJIL30BAHUEM H3MEPUTENBHBIX NMPUOOPOB, IMIMPOKO MPUMEHSICMBIX B
MPaKTUYECKON KU3HU;

OBJIaJICHUE TAKUMHU TOHSATHSIMH, KaK NPUPOTHOE SBICHUE, IMIIMPUYECKA YCTAaHOBJICHHBIM (akKT, mpobiema,
TUII0TE3a, TEOPETUUECKHUM BBIBOJ, PE3YNIbTATIKCIIEPUMEHTAIIBHOM IPOBEPKU;

MOHUMaHWE OTJIMYAHA HAayYHBIX JaHHBIX OT HENPOBEPEHHOW WHQOpPMAIMM, I[IEHHOCTH HAyKd ISt
yIIOBJIETBOPEHUS OBITOBBIX, POU3BOJICTBEHHBIX UKYJILTYPHBIX MOTPEOHOCTEH YeTOBEKa.

Oco0enHocTu 0TOOpa U aganTauu y4eOHOro MaTepuasia no pusmnke

OcHoBoii 00yueHust oOyuatromuxcs c¢ 3[IP Ha mpeaMerax ecTeCTBEHHOHAYYHOTO IMKIA SIBIISETCS
pa3BUTHE y HUX OCHOBHBIX MBICIHTENBHBIX ONepanuil (aHaln3, CHHTE3, CpaBHEHHe, 0000IIeHe) Ha OCHOBE
BBINOJIHEHNS Pa3BUBAIOILMX YHPAKHEHHH, (POPMUPOBAHHE MPHUEMOB YMCTBEHHOW Pa0OTHI: aHAJIM3 MCXOMHBIX
JAHHBIX, TUIAHUPOBAaHHE MaTepHuala, OCYIIECTBICHHE IO3TAITHOTO M WTOTOBOTO CaMOKOHTPOJIS, a TaKke
OCYIIECTBIIACTCS JIMKBUAAIMA IPOOENOB B 3HAHMAX, 3aKpeIJICHHEe M3YYeHHOro MaTepuana, OoTpaboTka
ITOPUTMOB, TIOBTOPEHHUE MpOiAeHHOr0. bonbioe 3HaueHne NpuAaeTCcsl YMEHUIO PAcCKa3aTh O BBIIOJIHEHHOM
pabote ¢ mpaBUIBHBIM YIOTPEOJIECHHEM COOTBETCTBYIOIIEH TEPMUHOJIOIMU U COOJIIOIEHUEM JIOTHYECKUX CBSA3EH
B m3naraeMoM matepuaie. s obyuaromuxcs 3[1P Ha ypoBHE OCHOBHOTO 00IIEro 00pa30oBaHus MO-TIPEKHEMY
SIBIISIIOTCSL  XapaKTEPHBIMU: HEIOCTATOYHBIM YPOBEHb PAa3BUTHUS OTIEJIBHBIX IICHXMYECKHX IPOLECCOB
(BocupusTHSA, BHUMaHHUS, AMSTH, MBILIUICHUS), CHIKEHHBI YPOBEHb MHTEIIEKTYaJbHOTO PAa3BUTHS, HU3KHUIM
YPOBEHb BBITIOJHEHUS! Y4E€OHBIX 3aJlaHWi, HU3Kas YCHEIHOCTh oOyueHus. [loaTromy mpu n3ydeHHH (GU3UKU
TpeOyeTcsl 1ieeHaNpaBIeHHOe UHTEUICKTyalbHOE PAa3BUTHE



oOyuaromuxcs ¢ 3[1P, orBevaromiee nx 0COOEHHOCTSM U BO3MOKHOCTSM. YUeT 0COOCHHOCTEH 00yJaromuxcs ¢
3IIP Ttpebyer, 4TOoOBI NpH HM3YyUYEHWH HOBOTO MaTepraiga 00sA3aTelIbHO IPOUCXOIWUIO MHOTOKPATHOE €ro
MOBTOPEHHE; PACIIUPEHHOE PACCMOTPEHHE TEM M BOMPOCOB, PACKPBIBAIOIIMX CBA3b (PU3MKH C >KHU3HBIO;
aKTyalu3alys NEPBUYHOTO KU3HEHHOTO OMNBITa 00YYarOINXCSl.

YcBoeHre mporpaMMHOTO MaTepuaiia 1o (U3UKE BBI3BIBACT OOJBIINE 3aTPYIHEHHUS ¥ O0YUArOIINXCS C
3I1P, mosToMy Teopus u3ydaercs 0e3 BBIBOJOB CIOXKHBIX (opMyd. 3aaadu, TpeOyIoIe MPUMEHEHHS CIOKHBIX
MaTeMaTHYECKUXBBIYUCICHUH U (OpMYIT, B 0COOEHHOCTH TaKUX TeM, KaK «MeXaHHuecKoe JBIKEHHE,
«ApxumenoBa cuiay, «MexaHWYecKas DJSHEPrus», «IINEKTPUUYECKHe SBICHU»,

«DNMEeKTPOMArHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C TOMOIIIBIO YIUTEIS.

Ocoboe BHUMaHHE NP U3YUYSHUU Kypca QU3HKH YAEIACTCS MOCTAHOBKE M OPraHU3alMH SKCIIEPUMEHTA,
a TakKe MPOBEJCHHUIO (TPEUMYIISCTBEHHO Ha KaXKJIOM YPOKE) KpPaTKOBPEMEHHBIX JeMOHCTpanui (BO3MOXKHO C
WCTIONIF30BAaHUEM JJIEKTPOHHON AeMOHCTparuu). HekoTopele TeMbl 0053aTeNbHO JAOJDKHBI BKIIOYATH OTIOPHBIE
nabopaTopHbie PabOTHI, KOTOPBIE Pa3BUBAIOT YMEHHUE TOJIBb30BaThCs MPOCTEHIINMH MTPUOOPaMH, aHAIN3UPOBATh
MOJy4YeHHbIE JAaHHble. B CBA3M C 0COOEHHOCTAMHM TMOBENEHHs W JAeATeNIbHOCTH oOyuatomumxcs c 3I1P
(pacTOpMOXXEHHOCTh, HEOPTaHM30BAHHOCTH) MPETYCMOTPEH CTPOKAWIINN KOHTPOIH 3a COONIFOJIEHUEM MPaBUII
TEXHHUKH 0€30TIaCHOCTH TIPY TIPOBEACHUH JTA0OPATOPHBIX U MPAKTUIECKUX PadoT.

Bonbmioe BHUMaHue npu u3ydeHuH ¢usuku nogapoctkamu ¢ 3[IP oOpamiaeTcs Ha OBJaneHUE UMU
MPaKTUIECKUMH YMEHUSIMHU U HaBbIKaMu. [IperycMaTpuBaeTcsi yMeHbIIeHHE 00beMa TCOPETHUECKUX CBEJICHUH,
BKJIFOUEHHUE OTACTHHBIX TEM HIIM IENBIX Pa3lelioB B MaTepHaibl i 0030PHOTO, O3HAKOMHUTEIEHOTO HITH
¢dakynpTaTUBHOrO H3ydeHHs. [Ipemmaraercss yMmeHbllleHHE O0beMa MaTeMaTHYECKHX BBIUMCICHHH 3a CUET
YBCJIMYCHUA KaUCCTBCHHOT'O ONIMCaHUs SIBJICHUHN 1 ImpoueccCoB

JocraTouyHOE KOJMMYECTBO BPEMEHHM OTBOAWTCS HA PACCMOTPEHHE TEM W BOIPOCOB, PACKPBHIBAIOIINX
CBsI3b (PU3WKHU C JKU3HBIO, C TEMH SIBIICHUSIMU, HaOJIIOACHUAMHU, KOTOPBIE XOPOIIO W3BECTHHI YYCHHKAM M3 UX
JKHU3HCHHOT'O OIIbITA.

MakcrManbHO HCIIONB3YIOTCS MEXKIPEIMETHBIE CBSI3M C TAKUMH JUCIHIUIMHAMHA, Kak Teorpadus,
xumust, Ononorus, T.K. obydaromuecs ¢ 3IIP ocoOeHHO HYXTAIOTCS B MPENOJHECEHHH OJAHOTO U TOTO XKe
yueOHOrO0 MaTepuala B pa3lIHYHBIX AacCleKTax, B €ro BapbHPOBaHUHM, B HEOJHOKPATHOM MOBTOPCHHH U
3aKpCIIJICHUN TMOJTYUYCHHBIX 3HAaHUU U MPAKTHYCCKUX YMCHI/H‘/'I. ITo3Bomsas paccMaTpuBatb OAWH U TOT IKC
y4eOHBII MaTepuan C pa3HbIX TOYEK 3PEHHS, MEXKIPEJAMETHbIE CBS3H CIIOCOOCTBYIOT €ro JIydIieMmy
OCMBICJIEHUI0, O0JIee MPOYHOMY3aKPEIUICHUIO TOYYSHHBIX 3HAHUH U MPAKTHIECKUX YMEHHIA.



Buns! nesitensHocTn o0y4yarommxest ¢ 31IP, o0ycioBiienHbIe
0c00bIMH 00pa30BaTeIbHBIMHU MOTPEOHOCTAMH M 00ecTieYnBalolue
OCMBICJIEHHOE OCBOEHHE COIEePKAHNU 00Pa30BaHNA N0 mMpeaMeTy «DPu3nka»

Tematuueckass U TEPMHHOJIOTHYECKAs JICKCHKA MO Kypcy ¢usukucootBercTByeT [IOOIT OOO.

Copep:xanne BUAOB AesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usnkn onpeaenseTcst uX 0COOBIMA
oOpa3zoBarenpHBIMU TTOTpeOHOCTSIMH. [lomMumo mmpoko wmcmomb3yembix B IIOOII OOO of0mmx mist Bcex
00yJarONIMXCs BUJOB JCATCIBHOCTH CIEAYST YCWIHTh BHJBI JCATEIBHOCTH, CICHU(PUYHBIC IS JTaHHOU
KaTeropuy JeTei, 00ecreunBalonIie OCMBICIEHHOE OCBOCHHE COAepKaHWS OOpa3oBaHHS IO MPEAMETY:
YCHIIEHUE TIPEeIMETHO-TIPAKTUIECKON NEATENbHOCTH C aKTHBU3AIMeH CEHCOPHBIX CHCTEM; OCBOEHHE MaTepHhala
C OTIOPOH Ha aJTOPUTM; «IIOIIATOBOCThY) B U3YUYCHUHU MaTEepUalIa; UCTIOIh30BAHKE JOTIOJHUTEILHON BU3YAIbHOM
Omopsl (cxeMbl, MIa0MOHBI, OMOPHBIE TaOJNMIBI); PEYEBOM OTYET O TMpOLEcce W pPe3yNbTare AEATeNbHOCTH;
BEITIOJTHEHHWE CIIENMANTBHBIX 33JaHAN, OO0ECIIEYHBAIOIINX KOPPEKIHIO PEryJLIud y4eOHO-T03HABATEbHOMN
JeSITeTbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3ybTara.

st oOyuaroruxcst ¢ 3[1P cyriecTBeHHBIM SBISIFOTCSI IPUEMBI PA0OTHI C JICKCUYECKHM MaTepHaIOM TI0
mpenvety. llpoBogwrcs crnenmanbHas paboTa TIO BBEACHHIO B AaKTHUBHBIA CIIOBaph OOYYarOIINXCS
COOTBETCTBYIOIIEH TEpMUHOJOTHH. V3ydaeMbie TepMUHBI BBOJSITCS Ha MOIMCEHCOPHOI OCHOBE, 00s3aTelbHa
BU3yaJIbHasd MOAACPIKKA, aJIrOPUTMbBL pa6OTbI C OIpeaciICHUuEM, OINOPHBIC CXEMbI I aKTyaJln3allnuu
TECPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 0Opa3oBarenbHBIMU TIOTpeOHOCTIMU oOywatomuxcsi ¢ 3I1P, mpu mianupoBanun
paboThl yueHUKa Ha yPOKE cIIeIyeT IPUACPKUBATHCS CIEAYIOIIUXMOMEHTOB!

1. Ilpu ompoce HEOOXOAMMO: [aBaTh AITOPUTM OTBETA; pa3pellaTh IIOJIb30BaThCS IUIAHOM,
COCTaBIICHHBIM NPU MOATOTOBKE JOMAIIHET0 3aIaHUsI;, JaBaTh OOJIbIIE BPEMEHU TOTOBUTHCSA K OTBETY Y JAOCKH;
paspeliats Aenath NpeABapUTEIIbHBIC3AIICH, TOJIb30BATHCS HATIISIHBIMU IIOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3aJlaBaTh OOYYaIONIMMCS HABOJIIME W YTOYHSIONIUE BOIMPOCHI, KOTOPBIC
MOMOT'YT UM MOCJIEIOBATENLHO U3JIOKUTH MaTeprall.

3. CucremaTHYecKH NpOBEPATh YCBOGHHE MATEpHATa 110 TEMaM YPOKOB, ISl CBOEBPEMEHHOTO
oOHapy>KeHHUs POoOEIIOB B MIPOLIEIIEM MaTepHUale.

4. B nporecce u3yueHHs HOBOTO MaTepHala BHUMAHHE YUSHHKOB 00pAlIaeTCs Ha HAHGOIee CIIOMKHBIE
paszzensl u3ydaeMoi Tembl. HeoOxoanmo wame oOpamaTbess K HUIM € BOIIPOCAMH, BBISICHSIONIMMHU TIOHUMaHHE
yueOHOTO MaTepuala, CTHMYJIMPOBATHBOIPOCHI MIPY 3aTPYJHEHUSIX B YCBOCHHH HOBOTO MaTepHara.

Mecto yuyeOHoro npeamera «®u3nKka» B yueOHOM IIaHe

B cooTrBercTBUU C q)e)lepaJ'H)HI)IM rocyaapCTBCHHBIM O6p330BaTeJ]LHLIM CTaHAapTOM OCHOBHOI'O
obmero oOpa3oBanus yueOHbIN npeaMeT «DPU3NKa» BXOIUT B IPeIMETHYIO 001acTh «EcTecTBeHHbIE HAYKN» H
SBIISIeTCsl 00s13aTeNbHBIM U1 u3yueHus. Coxpepkanue ydeOHoro npeamMera «®Pusnkay, NpeACTaBICHHOE B



Paboueii mporpamme, coorBerctByer ®I'OC OOO, OcHOBHOW 00pa3oBaTelIbHON NporpaMme OCHOBHOTO
oOmiero o0pa3oBaHus, AaNTHPOBAHHOW OCHOBHOH 00pa30BaTeIbHOH IpOrpaMMe OCHOBHOIO OOIIEro
00pa3oBaHMsl O0YHAIOLINXCS € 33ACP>KKOM ICHXMUECKOTO Pa3BUTHSL.
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Pazpnen 1. ®uszuka u e€ poJib B IO3HAHUHN OKPYKAIOLIEro Mupa.

Odu3uka — Hayka O mpupoje. SBmenus npupoapl. Puszndeckue SBICHUSI: MEXaHHYECKHE, TEIUIOBBIC,
3NIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ousndyeckre BeMWMYHMHEBL. 3Mepenne ¢usndecknx BenmumH. Dmsmdeckue mpuoOopsl. IlorpenrHoctsd
n3MepeHuil. MexayHapoIHasl CUCTEMA €AMHMII,

Kak ¢uzuka u qpyrue ecTecTBEHHbIE HAYKU M3Y4aloT Ipupoay. EcrecTBeHHO-HayUHBIA METO[] TO3HAHUS:
HaOJIoIeHNe, MOCTaHOBKA HAYYHOT'O BOMPOCA, BBIABMKCHUE THIIOTE3, DKCIIEPUMEHT IO IMPOBEPKE THUIOTES,
00BsICHeHHE HaOMomaeMoro sBiieHus. Onrcanre GU3NIeCKuX SBICHHH C TTIOMOIIBI0 MOJICIICH.

Hemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AIEKTPUIECKUE, MATHUTHBIC, CBETOBEIC SIBJICHUSL.

duzndeckre TprOOPHI U MPOIIEypa MPSMBIX H3MEPEHUH aHATOTOBBIM U ITU(PPOBEIM TPHOOPOM.
Jlabopamopnvie padbomut u onvimol.

OnpenerieHne EHbI JSJICHUS Kbl U3MEPUTEIBHOTO TIPUOOpa.

N3mepenne pacCTOSHUMN.

Nsmepenne o6bEma JKUIKOCTH M TBEPIOTO TETA.

Onpenenenue pa3MepoB MalbIX Tell.

N3mepenue TeMiiepaTypsl IpU IOMOLIH KHIKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.

[IpoBenenne ucciemoBaHus MO MPOBEPKE TUIIOTE3I: NaJbHOCTh MOJETA MIapuKa, MyIIEHHOTO TOPU30HTAIBHO,

TeM Ooublie, YeM OOJIbIIIe BHICOTA ITYCKa.

Paznen 2. [lepBonavyanbHbIe CBeleHUS 0 CTPOEHUM BellecTBa.

CrpoeHue BemiecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepsl. OMBITHI, JOKa3bIBAIOININE JUCKPETHOE CTPOCHUE
BEIIECTBA.

JBmwxenne wactuil BemecTBa. CBs3b CKOPOCTH JBIKCHHSA YacTHI[ ¢ TemrepaTypoil. bpoyHoBckoe
newxenne, nuddysusa. BzaumonelicTBUE YacTHIl BEIIECTBA: IPUTIKCHUE U OTTAIKMBAHUE.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTAIUIMYECKUXK) TEJl.
B3aumocBs3b MCXKOY CBOMCTBaMH BCIIECTB B pa3HbIX arperaTHbIX COCTOAHUAX W WX aTOMHO-MOJICKYJIAPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

HaGmonenne 6poyHOBCKOTO JIBUKEHHS.
Ha6monenue muddy3uu.
Habmonenue sprnenuil, 00BICHIIOMIMXCS MPUTHKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIECTBA.

Jlabopamopnvie padbomut u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PsJIoB (C HCIoib30BaHUeM (oTorpaduii).
OnBITHI 10 HAOIIOICHUIO TETIOBOTO PACIIMPEHNUS Ta30B.
OnBITH 110 OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO TTPUTSIKEHMSL.

Paznen 3. /[Bu:keHue U B3auMo/IeiicTBHE TeJl.

Mexanndeckoe nBmxeHHe. PaBHOMepHOE W HepaBHOMEepHOE IBMkeHHe. CkopocTh. CpemHsisi CKOpPOCTh
IIPY HEPABHOMEPHOM JIBUKECHHU. PacdéT myTH U BpeMEHU JBIKCHUSI.

SBnenue nHepuuy. 3aKOH MHEPLMHU. B3anmopaelcTBre Ten Kak IpUYMHA U3MEHEHUS! CKOPOCTH JBHKEHHS
Ten. Macca kak Mepa wHepTHOCTH Tena. [lmoTHocTs BemecTBa. CBSI3b IUNIOTHOCTH C KOJMYECTBOM MOJIEKYII B
enuHUIe 00bEMA BElIeCTRA.

Cuna Kak XapakTepHcTHKa B3aumopencTBusa tei. Cuna ynpyroctu u 3akoH ['yka. M3amepeHue cuibl ¢
IIOMOLIBIO AMHAMOMETpPA. SIBnenue TAroTeHus u cria TsokecTd. Crita TSDKECTH Ha APYTUX IJIaHETax. Bec Temna.
HesecomocTs. Cioxenne cui, HampaBiIeHHBIX 1O OXHOW mpsaMoil. PaBHopaeiictBytomas cwi. Cuia TpeHHS.
Tpenue ckoabKeHUS U TPeHUE MOoKosA. TpeHue B MpUpoAe U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHMYeCKOTo JBMKCHHUS Tela.

Wzmepenne ckopocTH MPSIMOTUHEHHOTO IBUKCHUSI.
Habnronenue siBineHus] HHEPLUH.

Hab6mronenue n3MeHeHNsT CKOPOCTH TIPH B3aUMOICHCTBUH TEII.
CpaBHEeHHE Macc 110 B3aUMOJICHCTBHUIO TETI.

CnoxxeHue cuil, HapaBJICHHBIX MO OJHOM MPSMOiA.

Jlabopamopnvie padbomol u onvimol.
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OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBHKCHHS (IIIAPUKA B YKHUIKOCTH, MOJICIH JICKTPUICCKOTO aBTOMOOUIIS
U TaK Jjanee).

Omnpenenenue cpeHel CKOPOCTH CKOJbKEHH OpyCKa HITH IaphKa 10 HAKIIOHHOM MIIOCKOCTH.

Onpenenenne MIOTHOCTH TBEPOTO TENA.

OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHHs (AeopMannn) mpy>KUHBI OT IPUII0KEHHON CHITBL.
OnbITE, JEMOHCTPUPYIONINE 3aBUCHUMOCTh CHIJIBI TPEHHS CKOJRKEHHS OT Beca Tella W Xapakrepa
COTIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJ, ;KUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHUSI U YBeJIMUYEHUs aaBlieHus. [laBneHne rasa. 3aBHCHMOCTH JTaBICHHS
raza or o0Obéma, TemmnepaTypbl. llepemaua naBneHus TBEPABIMH TelaMH, >KHAKOCTSAMH M Ta3aMH. 3aKOH
[Nackans. [THeBMaTH4eckne MAalIMHBI. 3aBUCHMOCTH JIABJICHHS KUAKOCTH OT TIYyOWHBI [MapOoCTaTWYeCKuii
napanokc. CooOrmaromuecs: cocyasl. I napaBmudeckne MexXaHu3MBbl.

Atmocdepa 3eminu u atmocdepHoe naBieHue. [[pruanHbl cylecTBOBaHHA BO3AYIIHON 000NI0UKH 3eMITH.
Omneir Toppuuennu. Vzmepenne atMocdepHOro gaBieHHs. 3aBUCUMOCTb aTMOC(EpPHOTO JaBIIEHHS OT BHICOTHI
Haj ypoBHeM Mopst. [Ipubopsr 1t n3Mepenus atMochepHOTO TaBISHMSL.

JleiicTBHe )XKUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromias (apXuMeaoBa) cruiia. 3aKoH
Apxumena. [InaBanue ten. BozayxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JIABJICHUS raza OT TEMIIEPaTypHl.

[lepenava naBneHus )KUIKOCTHIO U Ta30M.
CooO0I111aromnuecs CoCy/Ibl.
I'mppaenuyeckuit mpecc.
[Iposinenue neiicteust atMoc(hepHOTO TaBIECHUS.
3aBHCUMOCTD BBITAIKHBAIOUICH CHIIBI OT 00bEMa MOTPYKEHHOHN YaCTH TeNa M INIOTHOCTH JKUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM JKUAKOCTH.
VYcnoBue miuaBaHus Ted: IJIABAHUE WM MOTPY>KEHUE TEI B 3aBUCUMOCTH OT COOTHOLLIEHUS IUIOTHOCTEH Tena U
JKUJIKOCTH.
Jlabopamopnvie pabomol u onvimol.
HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIe OT 00BEMA MOTPYKEHHOHN B JKUIAKOCTh YaCTH TeJa.
Ompenenenre BEITATKUBAIONIEH CHITBI, IEUCTBYIOIIEH Ha TENO, MOTPY>KEHHOE B KUIKOCTD.
ITpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOLIEN CUJIbI, ICUCTBYIOLIEN HA TEJO B JKUIKOCTH, OT MAcChl TeJa.
OnbITHl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTDH BBITAIKUBAIOIICH CHJIbI, NEUCTBYIOLIEH Ha TEIO B XKUAKOCTH, OT
00BEMa MTOTPYKEHHOH B JKUAKOCTh YaCTH TeJa U OT IUIOTHOCTH JKUAKOCTH.
KonctpynpoBanue apeomerpa uiim KOHCTPYUPOBAHUE JIOJIKH U OIIpeJieNieHre e€ rpy30MoAbEMHOCTH.

Paspeu 5. PaGoTra u MOIHOCTE. JHeprus.

Mexanndeckasi pabota. MOITHOCTS.

[IpocTeie MexaHU3MBI: pBIYar, 6J0K, HAKJIOHHAS MIIOCKOCTh. [IpaBuio paBHOBecus prryara. Ilpumenenue
MpaBMiIa paBHOBECHUS pbldara K 0JoKy. «3oioToe npasuio» mexaHuku. KI1J] mpocteix Mexanu3moB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanndeckass sHeprus. KuHeTmdeckas W moOTeHIMandbHas dHeprus. lIpeBpameHue omHOTO BHIA
MEXaHWYECKOW SHEPTHH B APYroil. 3aKOH COXpaHEHHUS SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumeps! MPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomot u onvimol.

Omnpenenenue pabOTHI CHITBI TPEHHS TIPU PABHOMEPHOM JIBUKEHUH TEJIA 110 TOPU30HTAILHON MOBEPXHOCTH.
HccnenoBanue ycinoBHil paBHOBECHUS pblyara.

N3mepenne K1/l HaKJIOHHOM IJIOCKOCTH.

Nzydenne 3akoHa cOXpaHEHNSI MEXaHUIECKON SHEPTHH.

8 KVIACC

Paznen 6. TenJioBble ABJIEHHS.

OCHOBHBIC TOJOXKEHUS MOJECKYJISIPHO--KHHETUYECKON TEOpUHU CTPOCHUS BellecTBa. Macca U pa3Mepsl
aTOMOB U MOJIEKYJ. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJICKYIIPHO-KUHETUUECKOU TEOPUH.

Mopenu TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUHN BemiecTBa. Kpuctammmdeckue U amopdHbBIE
tena. OOBSCHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TEJI HA OCHOBE ITOJIOKEHUN MOJEKYISIPHO-
-KUHETHYeCcKoi Teopun. CMaunBaHUe U KaWUISPHBIC BICHUA. TemIoBoe pacuimpeHue U cxxaTue.
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Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEILIOBOTO JBIXKEHUS YacTUIl. BHYTPEHHSS 3HEPTUS.
Crioco6bl M3MeHeHUs] BHYTPEHHEH 3HEpPTHU: TeIUlonepenada W CoBeplieHne padoTel. Bunmbl Teronepenayu:
TEIIONPOBOIHOCTD, KOHBEKITHUS, H3ITyUYCHHE.

KonuuecTBO TeroTel. YjenbHas TEIIOEMKOCTh BEHISCTBA. TCIMIIOOOMEH W TEIJIOBOE pPaBHOBECHE.
VYpasaenne TeruioBoro Oananca. [lmaBneHmne u oTBepAeBaHNE KPUCTALUTMIECKUX BEIIECTB. YAENbHAs TEIUIoTa
maBieHus. [lapooOpazoBanme u kKoHmeHcarus. Mcmapenue. Kunenne. YnenpHas TemwioTa mapooOpa3oBaHHUs.
3aBUCHMOCTh TEMITEPATYPhI KUIICHUS OT aTMOC(HEPHOTO JIaBIICHMS.

BunaxxHocTh BO3aYyXa.

DHeprus TOIUIHBA. Y IeTbHAS TEIUIOTa CTOPAHHUS.

[punnumner padots TerioBbix Asurarenei KI1J] remnoBoro neurarens. TemoBble qBUTATENH U 3alUTA
OKpy>Karolei cpessl.

3aK0H COXpaHEHUS U MPEBPAICHHS YHEPTHH B TEIUIOBBIX ITPOIIECCaX.

Hemoncmpavyuu.

HaGioienne 6pOyHOBCKOTO JIBUXKCHHS.
Hab6monenune muddysum.
HaGmonenne spneHnii cMaunBaHUs ¥ KaNWUISPHBIX SBICHUH.
Habnronenue TemioBoro pacimmpeHust Tel.
N3menenune JaBJICHU: ra3a 1nmpu U3MCHCHUHN O6’béMa 1 Harp€BaHWU HUJIW OXJIAXKICHUU.
[IpaBuna u3mMepeHus TemMIeparypel.
Bunae! Teronepenaymu.
OxaxkieHue Mpy COBEPIICHUH PAOOTHI.
Harpesanue npu coBepuieHrn pabOTH BHEITHUME CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
Hab6nronenue xumneHusl.
HaGmoienue mocTosHCTBa TeMIIEpaTyphI TIPH TTABICHUH.
Mopenu TEnnOBbIX IBUTATENEH.
Jlabopamopnvle pabomot u onvimol.
OnBITHI [0 OOHAPYKEHUIO JICHCTBHS CUI MOJICKYJISIPHOTO MTPUTSIKEHMSL.
OMNBITHI ITO BRIPANTMBAHHUIO KPUCTAIJIOB MTOBAPEHHON COJIM I caxapa.
OnBITHI 110 HAOJTIOICHUIO TETIJIOBOTIO PACIIMPEHHS [a30B, XKUAKOCTEH U TBEP/BIX TEJI.
Ompenenenre aBICHUS BO3AyXa B 0aJUIOHE MITIPHUIIA.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBIICHUS BO3/IyXa OT €ro 00bEMa M HarpeBaHUs W OXJIAXKICHUS.
[IpoBepka THUIOTE3BI TUHEHHON 3aBUCUMOCTH JUTUHBI CTOJOWKA JKUJIKOCTH B TEPMOMETPHUYECKOW TPYOKEe OT
TEMIIEPATYPHI.
HaOmonenne n3MeHeHns: BHYTPEHHEH 3HEPTUU Tella B pe3ylibTaTe TeIuionepeadn 1 paboThl BHEITHUX CHIIL.
Hccnenoanue sBIeHUS TEIIOOOMEHA MTPH CMENIMBAHUY XOIIOIHOM U TOpSTYeii BOIBI.
OnpejelieHne KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE ¢ HArpeThiM METAJUIMUECKUM
LUIAHAPOM.
Onpenenenne yAeTsHONW TETNIOEMKOCTH BEIIIECTBA.
HUccnenoBanue nporiecca ucrnapeHusl.
Omnpenenenne OTHOCUTENHFHOMN BIIQXKHOCTH BO3/TyXa.
OnpeneneHue yAenbHON TEIUTOTHI IUIABICHUS JIJIA.

Paspes 7. dnekTprnyeckue H MAarHUTHBIE SIBJICHHS.

Onektpusanmsi Ten. JlBa poma 3IIEKTPUUYECKUX 3apsmoB. B3anMopeicTBHE 3apsDKCHHBIX Tel. 3aKOH
Ky.HOHa (3aBI/ICI/IMOCTI) CHJIBI BSaHMOHeﬁCTBHH 3apAKCHHBIX TCJI OT BECIIMYMHBI 3aps/10B U PACCTOAHUA MEXKIY
TelaMu).

OnexTpuyeckoe mose. Hanpsok€HHOCTD AIeKTPUUecKOro moiist. [IpuHIKI CyHepo3UIMK 3JISKTPHYSCKUX
TToJieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn amexkTpuueckux 3apsyioB. OJIEMEHTapHBIA dnekTpudeckuil 3apsan. CrpoeHue artoma.
[IpoBOHUKY U AMAIEKTPUKU. 3aKOH COXPAHEHHS HIEKTPUIECKOTO 3aps/a.

3HeKTpH‘IeCKPII71 TOK. Y CJIOBHUS CYIIECTBOBAHUA JJICKTPUYECKOI'O TOKA. NcToUyHNKN MTOCTOSHHOTO TOKA.
JIecTBHS AJNEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE, MATHUTHOE). DJICKTPHYECKUNA TOK B KUAKOCTAX U
rasax.

Onektpudeckass 1enb. Cmima Toka. OJeKkTpuieckoe Hampspkerwe. CONpOoTHBICHHE IPOBOIHUKA.
VYaenpHOE CONMPOTHBIEHHE BemlecTBa. 3akoH Owma ans ydactka menu. llocienoBarenpHOe W TMapaiielIbHOE
COCIUHEHHE TIPOBOTHUKOB.

Pabota m MONIHOCTH J3JEKTPUYIECKOTO ToKa. 3akoH J[xoymsa—JleHra. OnekTpuueckwe IEeMA U
MOTPEOUTENH INEKTPUIECKOi sHepruu B ObiTy. KopoTkoe 3ambIkaHue.
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. DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

[TocTostnable MarHuTel. B3auMopaeiicTBiEe MOCTOSHHBIX MarHUTOB. MaruutHoe mosie. MaruutHoe mojie
3emin W ero 3HaueHWe Il Ku3HH Ha 3emute. OmbIT Opcrena. MarHWTHOE IOJI€ DJIEKTPHUYECKOTO TOKA.
[IpuMeneHue »SIEKTPOMAarHUTOB B TeXHHUKE. JleWCTBHME MArHUTHOIO TIOJNSI Ha TMPOBOJHUK C TOKOM.
DIEeKTPOABUTaTENb MOCTOSIHHOTO TOKa. VCTonb30BaHUE JIEKTPOIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe.

Onbiter @apagnes. SIBiaenne snekTpoMarHUTHOW wHAyKOwH. [IpaBunmo Jlenma. DnexTporenepartop.
Crioco0bI OMYYCHHS ANEKTPUICCKON IJHEPTUU. DIISKTPOCTAHIIMH HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DJeKTpU3anus Tell.

JBa pojia 3MEeKTPUYECKUX 3aPSIA0B U B3aUMOICHCTBUE 3apSXKCHHBIX TEII.
Y CTpoHCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTuyecKass HHIYKIIHSL.

3aKOH COXpaHECHUS IEKTPHUCCKUX 3apsIIOB.

[IpoBOIHUKY U TUANEKTPUKH.

MonenupoBaH#e CUIIOBBIX JTHHUH IEKTPUIECKOTO TIOJIS.
HcTouyHnKky OCTOSHHOTO TOKA.

JIefCTBUS AIEKTPUYECKOIO TOKA.

DIEeKTPUIECKUHN TOK B JKUIKOCTH.

I"a30BbIi1 pa3psn.

M3mepenne cuitbl TOKa aMIIEpMETPOM.

M3mepenne >1eKTpUIeCcKOro HAMPSIKEHUS BOJIBTMETPOM.

Peocrat u Mara3ud conpoTUBICHUN.

B3anMopeiicTBiE NOCTOSIHHBIX MAarHUTOB.

MopenvupoBaHue HEBO3MOXKHOCTH pa3aeiiCHHUs MOJFOCOB MarHUTA.
MonenupoBaHre MarHUTHBIX MTOJIEH TTOCTOSHHBIX MarHUTOB.
OmneIT Opcrena.

MarsuTHOE 10JIe TOKa. DJICKTPOMAarHuT.

JelicTBuE MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENh TOCTOSIHHOTO TOKA.

Hccnenosanue siBIEHUSI 3JIEKTPOMATHUTHON HHITYKIIUH.

OnsiTer Papajest.

3aBUCHMOCTH HAITPABIICHUS] HHYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSL.

Jlabopamopnvie pabomot u onvimol.
OnBITH 11O HAOIOIEHUIO STEKTPU3AINY Tell MHIYKIIUEH U IPH COTIPUKOCHOBEHHH.
HccnenoBanne AecTBUS NIEKTPHUYECKOTO OIS HA TIPOBOAHHUKH H JUAJICKTPUKH.
COopka u mpoBepKa padOTHI MIEKTPUUECKOHN TN TTOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHUe CHIIbI TOKA.
Nsmepenue u peryinnpoBaHre HAIPSKEHSL.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, WIYIIETO 4Yepe3 pPE3WCTOp, OT CONMPOTUBIICHHS pe3ucTopa H
HaIPSDKEHUS Ha PE3UCTOPE.
OnbITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUYECKOTO COINPOTUBJICHHUS IPOBOJHHUKA OT €ro JJIUHBI,
IO TIOTIEPEYHOTr0 CEUYCHUS M MaTepuaa.
[IpoBepka npaBuiIa CAOKESHHUS HANPSHKEHUH MIPY ITOCIEA0BATEIIBHOM COSIMHEHUH IBYX PE3HCTOPOB.
[IpoBepka npaBuiia JUIst CHITBI TOKA TPH NapajlieIbHOM COSIMHEHNH PE3UCTOPOB.
Omnpenenenue pabOTHI HEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOIHOCTH AIIEKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.
Hccnenopanne 3aBUCUMOCTH CHITbI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HAIPSKSHHUS Ha HEH.
Omnpenenenue KIIJ] narpeBarensi.
HccnenoBanre MarHUTHOTO B3aMMO/ICHCTBHUS TIOCTOSIHHBIX MarHUTOB.
I/I3yT-IeHI/Ie MAarguTHOI'O IOJIA IMMOCTOAHHBIX MAarHuTOB IIPU UX OGBC}II/IHCHI/II/I " pa3acJICHUN.
Hccnenoanue AeCTBUS NIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIbI B3aMMOJICHCTBUS KaTYIIKX C TOKOM M MarHUTa OT CHJIBI TOKA U
HaIpaBlieHUs TOKa B KaTyIIIKe.
Nzydenne nelicTBUS MarHUTHOTO TIOJISt HA MTPOBOJHUK C TOKOM.
KoucTtpyrnpoBanue u u3ydeHre paboThI 3JIEKTPOABUTATEIS.
Mamepenne KIIJ] anexkTpoaBuraTeabHON yCTaHOBKH.
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OneITel 1O HUCCICOOBAHUIO SABJICHHUA 3HCKTp0MaFHHTHOfI UHAYKIUU: HCCICAOBAHUC W3MCHCHMI 3HAUYCHUS M
HaIrpaBJICHUA HHAYKIITHOHHOT'O TOKA.
9 KJIACC

Paszpnen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBrmkeHne. MarepuansHas Touka. Cuctema orcyéra. OTHOCHTEIHHOCTh MEXaHHYECKOTO
JBUKEeHNA. PaBHOMepHOE MpsIMOIMHENHOe BIkeHne. HepaBHOMepHOe npsAMonuHeliHoe npuxkeHne. CpeaHss u
MTHOBEHHAs1 CKOPOCTh TeJa IPU HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE psiMonHeHoe nBrmxerne. CBoboxnoe manenwe. OnsITe [ ammmes.

PaBHOMepHOE OBIXKEHHME TO OKpYXHOCTH. llepwom W uactota oOpamienus. JluneiHas W yrioBas
CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

IIepBeiit 3akon HetoTona. Bropoii 3akoH Herotona. Tperuii 3akoH Herorona. IlpuHnun cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHHUS CKOJBKEHUS, CUla TPEHHs IOKOs, Ipyrue
BHJIbI TPECHUS.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOTHOTO TaneHus. J[BrkeHue IuraHeT
Bokpyr Comaita. [lepBast kocMuueckas ckopocTb. HeBecoMoCTh 1 neperpysKu.

PaBHOBecue MaTepuasibHOM TOYKH. AOCONIOTHO TBEPHOE Temo. PaBHOBecue TBEPHOro Teila ¢
3aKpEIUIEHHON OChbio BpalieHusa. MomeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenune umnyibca. VIMmynbc cuiibl. 3aKOH COXpaHEHHUS HMIylbca. PeakTuBHOE
JBUKEHHUE.

Mexanndeckass paboTra W MOIIHOCTE. PaboTa cmi TKeCTH, yHpyroctd, TpeHus. CBsi3b DHEPTHH H
pabotel. [loTeHnmanpHas 3HEPTHS TeNa, MOTHATOTO HAJll MOBEPXHOCTHIO 3eMid. lloTeHmmanbpHas SHEpPrus
ckaroil mnpyxuHbel. Kunernueckas »sHeprus. TeopemMa O KHHETHYECKONM OJHEPIUU. 3aKOH COXpaHEHUs
MEXaHUYECKOUN HEPIUH.

Jemoncmpayuu.

Habmonenne MexaHnyeckoro JBM)KEHUS Tella OTHOCUTENIBHO Pa3HBIX TeJl OTCUETA.

CpaBHeHuHe IyTel U TPaeKTOPH JBM)KEHUS OJTHOTO U TOTO YK€ TeJla OTHOCUTEIHHO Pa3HbIX TeNl OTCUETA.
N3mepenne cKOpoCTH U YCKOPEHHUSI IPSIMOIUHEHHOTO JBUKEHUSL.

HccnenoBanne npu3HaKoB paBHOYCKOPEHHOTO ABHKEHHUS.

Habumonienue nuKeHHs Tesna Mo OKPYKHOCTH.

HaOmoienne MexaHW4ecKHuX sSIBICHUM, IPOUCXOSIINX B cucTeMe oTcuéTa «Tenmexkay npu e€ paBHOMEPHOM H
YCKOPEHHOM JIBM)KEHUH OTHOCHUTEIIBHO KaOWHETa PU3UKH.

3aBUCUMOCTH YCKOPEHUS Tejla OT MacChl Tejla U ICUCTBYIOIIEH Ha HETO CHIIBI.

HaGmonenmne paBeHCTBA CHIT TIPH B3aMMOICHCTBUH TEIl.

N3meHeHue Beca Tenna Mpu yCKOPEHHOM JIBUKEHUU.

. Ilepeaya ummynbca npy B3aUMOJIEHCTBUH TEJ.

. [IpeoGpa3oBanus 3HEPTUU TPU B3aUMOIEHCTBUH TEN.

. CoxpaHeHue UMITyJIbCa TIPH HEYIIPYTOM B3aUMOJECHCTBHH.

. CoxpaHeHue UMITyJIbca TpH aOCONIOTHO YIPYTOM B3aMOZEHCTBUN.

. HaGmronenne peakTHBHOTO JBM)KEHUS.

. CoxpaHeHue MeXaHMUECKON SHEPTHH PU CBOOOIHOM MaICHHU.

. CoxpaHeHHE MEXaHUUYECKOW SHEPTUU NIPH JIBUKEHHUH TeJla 0] IEHCTBUEM NIPYKHHBI.

Jlabopamopnvie pabomot u onvimol.
KonctpynpoBanue TpakTta Jijisi pa3roHa 1 JallbHEHIIero paBHOMEPHOTO JBHKCHHUS IIAPUKa FITH TEICKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJBKEHHUS OpycKa MM IBMXKEHUS LIapHKa [0 HAKIOHHOM TUIOCKOCTH.
Omnpenenenue yCKOPEHUs Tela IPU PAaBHOYCKOPEHHOM JIBIDKEHHH TI0 HAKIIOHHOMW TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU NP PABHOYCKOPEHHOM JIBIKEHHH 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka rumoTessl: eciy NPy PaBHOYCKOPEHHOM JBIKEHHU Oe3 HayaJlbHOW CKOPOCTH IIYTH OTHOCSITCSA Kak
P HEUETHBIX YUCENl, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJILKEHUS OT CHITBI HOPMaJIbHOTO JIABIICHHS.
Omnpenenenue ko3 duiinenTa TPEHUS CKONbXKCHUS.
Omnpenenenue KECTKOCTH MPY>KUHBL.
Onpenenenue paboThI CHIIBI TPEHHS IIPH PABHOMEPHOM JIBH)KEHHH TEJa 110 TOPU30HTATBHON TOBEPXHOCTH.

. Omnpenenenrie pabOTHI CUIIBI YIPYTOCTH MPH MOIBEME TPY3a C UCIOIH30BAHNEM HEIMOIBUKHOTO U ITOABIKHOTO

OJIOKOB.
N3yueHne 3aK0Ha COXpaHEHHUS SHEPTUH.
Pa3snen 9. Mexannuyeckue K0J1e0aHUA U BOJIHBI.
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Konebarensnoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH KOJNEOaHWH: MEpHOA, YacTOTa, aMIUIUTYJA.
MaTeMaTHYeCKUi U IPYKMHHBIH MasATHUKU. [IpeBpallieHre SHEPTHH ITPH KOJIe0aTeIbHOM JBH)KCHUU.
3aryxaromue koneOaHusi. BroiHyxneHHsle koieOaHus. Pesonanc. Mexanuueckne BonHbl. CBoiicTBa
MexaHW4yeckux BoJIH. IIpononbHble W momnepeyHble BOJHBL. JlJIMHA BOJHBI U CKOPOCTh €€ pacHpOCTpaHEHHS.
MexaHn4ecKie BOJHBI B TBEPAOM TeJle, CEHCMUYECKHE BOTHBI.
3Byk. [’ poMkocTh 3ByKa u BeIcoTa ToHA. OTpaskeHue 3ByKa. H(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
HaGmonenne konebanuii Te Mo AeMCTBUEM CHITHI TSHKECTH M CHJIBI YIIPYTOCTH.
Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.
Habnronenue BEIHYKICHHBIX KOJIEOaHUI U pe30HaHCa.
PacnipocTpanenue npooapHBIX U MONEPEYHBIX BOJH (HA MOJEINN).
Habmoienme 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHUYECKUI pe30HaHC.
Jlabopamopnvie pabomul u onvimol.
Omnpenenenne 4acTOTHI ¥ TIEPUOJIA KOoJIeOaHWH MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI ¥ TIEPUOJIa KoJeOaHWH MPY>KUHHOTO MasiTHHKA.
HccnenoBanre 3aBUCUMOCTH MEpHo/ia KOIeOaHNH MOIBEIIEHHOTO K HUTH TPy3a OT JAJMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH Mepro/ia KOIeOaHUH MPY>KMHHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka He3aBUCUMOCTH Ieproa KojaebaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChI Tpy3a.
OHBITBI, ACMOHCTPUPYIONIUC 3aBHUCUMOCTL II€pHUOga KOJ'IC6aHHI7[ IMPY>XUHHOTO MasATHHUKA OT MACChlI I'py3a U
KECTKOCTHU NPYKUHBI.
Nsmepenne yckopeHUs CBOOOIHOTO TaICHUSI.
Pazpnen 10. DiekTpoMarHuTHoOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONeKTpOMarHuTHOE IMoJie. DJIeKTPOMAarHUTHBIE BOJIHBL. CBOWCTBa 3J€KTpOMarHUTHBIX BojH. Illkama
ANIEKTPOMATrHUTHEIX BOJH. VICIIOIb30BaHNE STIEKTPOMArHUTHBIX BOJIH JUISI COTOBOW CBSI3H.
DnekTpoMarHuTHas npupozaa ceera. CKopocThs cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBa 37IEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOWCTBA CBETA.
Jlabopamopnvle pabomol u onvimol.
Nzyuenne CBOHCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIbEO MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeToBbIe IBJICHHS.
JIyueBas monens cBera. Uctounuku ceta. [IpsamonuneitHoe pacpocTpaHeHue cBeta. 3atMenusa CosHua
u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3akoH OTpaxKeHHsI CBETa.
[Ipemomnenue cBera. 3akoH TmpenomiieHHs cBera. [lomHOe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonp3oBaHue MOIHOTO BHYTPEHHETO OTPaKEHHS B ONITUYECKUX CBETOBO/IAX.
Jlunza. Xox nyueit B nmH3e. Onruyeckas cucreMa ¢oroarmapara, MUKPOCKOIa M Tejeckomna. [a3 Kak
onTuyeckas cuctemMa. bruzopykocTs U 1anbHO30PKOCTb.
Pasnoxxenue 6ernoro ceera B ciektp. OnbiTel HetoToHA. CrioskeHUe CIIEKTpPaIbHBIX I[BETOB. Jlucrepcus
CBeTa.
Hemoncmpayuu.
[IpsmonuHelHOe pacIpoCTpaHEHHE CBETA.
OTpakeHue cBeTa.
[Tomy4uenune n300paxeHNi B TNIOCKOM, BOTHYTOM U BEITTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTHueckuii CBETOBOA.
Xop mydei B coOuparomieii TuH3e.
Xox Jiydel B pacCeuBarolle JIUH3E.
[ony4enue n3o0paskeHHIA C TOMOILBIO JINH3.
[punnun geticteus doroarmapara, MUKPOCKOTIA U TEJIECKOTIA.
Mopensb rinasa.
Paznoxenue Genoro cBeta B CIIEKTP.
[onmy4enue Gesoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnvie padbomot u onvimol.
HccnenoBanne 3aBUCHMOCTH YTJIa OTPasKEHHUSI CBETOBOTO JIy4a OT YTJia MaIeHusl.
Wzyuenne xapakTepuCTHK H300paKeHNs IpeAMETa B TNIOCKOM 3epKaie.
HccnenoBanne 3aBUCHMOCTH yIJla TPEIOMIICHHS CBETOBOTO Jy4da OT yria MaJeHus Ha TPAHHLE «BO3LYX—
CTEKJIO».
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[Nony4yenue n3odpaskeHHUi C MOMOILBIO COOMPAIOLICH JINH3BI.

Omnpenenenre (OKyCHOTO PACCTOSIHUS M ONITHICCKON CHITBI COOMPATOTIICH JTMH3BI.

OMBITHI IO Pa3NOKEHHUIO OETIOT0 CBETA B CIIEKTP.

OmBITHI IO BOCTIPUSITUIO IIBETA MPEIMETOB MPH UX HAONIOICHUU Yepe3 IBETOBbIE (PUIILTPHI.

Paznen 12. KBanTtoBble siBJIEHUS.

OmnsiTel Pesepdopna u mmanerapHas moznens atroma. Mogens atoma bopa. Ucnyckanne u moriomenne
cBeta atToMoM. KBaHThl. JInHEHUaThIe CIIEKTPHI.

PamnoaktuBHOCTE. AfNbha-, OeTa- n ramma-u3inydeHns. CTpoeHne aToMHOTO siiapa. HykioHHas monens
aToMHOTO sinpa. M3otomsl. PagnoaktuBHbe ipeBpamenus. [lepros momypacmnamga aTOMHBIX SiAEp.

SnepHbie peakiuy. 3aKOHBI COXPaHEHHS 3apsIIOBOI0 M MAaCCOBOTO YHCEN. DHEPTHsl CBS3U aTOMHBIX SIEP.
CBs13b Macchl U 3Heprun. Peakunu cunTesa u nenenus saep. Vcrounuku sneprun CoHLA U 3BE3.

SnepHast sHepreTuka. [[efcTBUS paIiMOaKTUBHBIX U3YyYEHUI Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3Ty4eHUs U TIOTJIOLICHUSI.
CrieKTphI pa3InIHBIX Ta30B.
CrnekTp Boaopoaa.
Ha6monenue Tpekos B kamepe Buibcona.
Pabota cuérurka HOHU3UPYIOMINX H3TYyYCHUH.
Perucrparus u3mydeHus: MPUPOTHBIX MUHEPAIOB U MPOTYKTOB.
Jlabopamopnvle pabomot u onvimol.
Habntonenme CIutonHbpIX U TMHEHYaThIX CTIEKTPOB U3TyUYEeHMS.
HccnenoBanne TpekoB: U3MEPEHNE YJHEPTUN YACTHUIIHI IO TOPMO3HOMY IyTH (110 poTorpadusim).
Usmepenne panroakTHBHOTO (OHA.

I[HoBTOpUTETLHO-0000IaIOIIUI MOYJIb.

[loBTOpHTENHHO--0000MMAONMIT  MOAYNb TpedHa3HaueH Uil CHUCTeMaTh3alud ©  0000IIeHHs
MPEIMETHOTO COJEPAHHUS U ONBITA NEATEIBHOCTH, MPHUOOPETEHHOTO TIPHU M3YyYEHUHM BCEro Kypca (QU3UKH, a
TaKXe JUIs HOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 1o (pu3uke Asisi 00yqaronuxcsl, BIOpaBIINX
3TOT y4eOHBIN TPEMET.

[Ipu m3yueHNn MaHHOTO MOYJS PEaTU3YIOTCS M CHCTEMATH3UPYIOTCS BUJBI AEATEIHHOCTH, HA OCHOBE
KOTOPBIX oOecrieynBaeTcs OOCTHXKCHHUE TPEAMETHBIX W MCTAIIPCIMETHBIX INNIAHUPYEMBIX PE3YJIbTATOB
oOyueHusi, (GpopMHpPyeTCss €CTeCTBEHHOHAy4YHAas TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIICOBAHUS
SIBIICHUH TIPUPOIbI M TEXHUKHU, OBIIAJICHHE YMEHUAMHU OOBACHATH PU3NUECKUE SBICHUS, IPUMEHSISI TIOTyYCHHBIE
3HAHWS, pellaTh 33J]a4d, B TOM YHCIIe KaYECTBEHHbIE U IKCIIEpUMEHTAIILHBIE.

[MpuHnMMUaNIEHO JIEeSTETBHOCTHBIA XapakTep JJaHHOTO pasliesia peaju3yercs 3a C4Y€T TOro, 4TO
oOyuJaromecs BBITIOTHSIIOT 3a/IaHUS, B KOTOPBIX MM ITPEJIaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHWHA pAclO3HABaTh W HAYyYHO OOBSACHATh (PU3IUYECKHE SBICHHS B
OKpYy Karollel MpUpoie U MOBCETHEBHOM )KHU3HU;

HCIOJIb30BaTh HAYYHBIC MCETOABI HCCIICIOBAHUA (I)I/ISI/I'—IGCKI/IX HBJ’ICHHfI, B TOM 4YHCJIC IJIA IIPOBEPKU
TUIOTE3 U MOJYYCHUS TEOPETUIECKUX BHIBOJIOB;

OOBSICHITH Hay4YHBIC OCHOBBI HaI/I60.Hee BaXXHBIX )10CTI/I)K€HI/II7[ COBPEMCHHBIX TeXHOHOFI/Iﬁ, HaIrpumep,
MPAKTUYECKOTO HMCIIOJB30BAHUA Ppa3JIN4YHbIX HWCTOYHHUKOB OHEPIrUuM Ha OCHOBC 3aKOHa IIPEBpallCHHUA U
COXpaHEHUS BCEX M3BECTHBIX BUJIOB SHEPTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOTPAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIHIEI'O OBPA30BAHMA

Uzyuenne ¢u3ukn Ha ypOBHE OCHOBHOTO oOmIero oO0pa3oBaHMs HAmpaBlIeHO Ha JOCTHXKCHHE
JIMYHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

B pesynprare mzydenus (pu3MKM Ha YPOBHE OCHOBHOTO OOMIETO 0Opa3oBaHUs y oOydaromerocs OyayT
c(hOpMHUPOBaHBI CIETYIOIIIE JUIYHOCTHBIC PE3yIbTAaThl B YACTH:
1) naTpMoOTHYECKOr0 BOCIIUTAHUS:
[] mposiB/IeHHe UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOH (hru3nueckoil Hayku;
[] LEHHOCTHOE OTHOUIEHUE K JOCTHKEHUSIM POCCUICKUX YUEHbIX--(DU3HKOB,;
2) rpasKAaHCKOI0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
[] rOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJE€HUM OOLLUECTBEHHO 3HAUYMMBIX W 3THYECKUX IIPoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHNEM OCTIKCHUN (DU3HKH;
[] ocozHaHHe BaKHOCTH MOPaJIbHO--3TUYECKUX IIPUHIUIIOB B ACATEIbHOCTH YUEHOTO;
3) 3¢TeTHYECKOro BOCIHUTAHHUS:
[] BOCHpUATHE HCTETHUUYECKUX KauecTB (U3MUECKOW HAyKU: €€ TapMOHMYHOTO MOCTPOEHMS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHMUSA:
[] oco3HaHWE LEHHOCTH (PU3MYECKON HAYKHU KaK MOLIHOrO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTU, BAXKHEHIIEH COCTABISAIOIIEH KyIbTYPHI;
[] pa3BUTHE HayYyHOH 10O03HATENBHOCTH, HHTEpPECa K KCCIIe0BATENbCKON e TEbHOCTH;
5) popMupoBanuA KyJbTYPbI 310POBbS M IMOLMOHAJLHOIO 0J1arONOIyYns:
[] oco3HaHMe LEHHOCTH 0e30MacHOro oOpasa >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaKHOCTH
IIpaBuI 0E30MaCHOTO MOBEAEHHS HAa TPAHCIIOPTE, Ha IOPOrax, C AJIEKTPUYECKUM U TEIUIOBBIM 000pyIOBaHUEM B
JOMAILIHUX YCJIOBHSIX;
[J chopMUPOBAHHOCTb HaBbIKA peqICKCHH, MPU3HAHUE CBOETO NMpaBa Ha OLIMOKY M TAKOTO JKe Mpasa y Ipyroro
YeJI0BeKa;
6) TPY10BOT0 BOCIIMTAHMS
[] aKTMBHOE YYacTHe B PCLICHWH MPAKTHUECKHX 3ajay (B paMKax ceMbH, 00pa3oBaTebHON OpraHu3aluu,
ropoja, Kpasi) TeXHOJOTHYECKONH M COLMAIBLHON HAaIpaBICHHOCTH, TPEOYIOIIMUX B TOM 4HUCIe M (DU3NIECKUX
3HAHWM;
[ MHTEpec K MPAKTHUECKOMY HU3YUSHHIO IPOQecCHil, CBI3aHHBIX ¢ (PU3NKOIA;
7) 3K0JI0THYEeCKOT0 BOCTIMTAHUS:
[ opueHTaLusl Ha MpUMEHEeHWe (PU3MUYECKMX 3HAHUU NSl pelleHHs 3aJady B 00NacTH OKpYy)Karoulel cpeasbl,
IJJAHUPOBAHHUS MOCTYNKOB U OLIEHKH WX BO3MOYKHBIX TIOCJIEJICTBHUI JUIsI OKPYXKAIOIIEeH CPeIbl;
[] oco3HaHMe TI100aTBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIEM U IMyTeH UX PeIICHHUS;
8) ajanTanuM K N3MeHAIOMMMCS YCJIOBUSIM CONMAIBHON U NPUPOAHON cpeabl:
[J moTpeOHOCTb BO B3aMMOJICHCTBMM MpPH  BBHIMOJHEHUHM MCCIEJOBaHWM W TPOEKTOB  (hHU3UYECKOM
HaTPaBJICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTUX;
[ | MOBBILIEHHE YPOBHS CBOEH KOMMETEHTHOCTH Yepe3 MPaKTUUECKYIO 1eATebHOCTD;
[ moTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWMH, B TOM uuciie GOPMYJIHUPOBaTh WAEH, MOHITHUS, TUIOTE3bI O
¢u3nuecKkux 00bEeKTaxX U SIBICHUSAX;
[ ocozHaHMe 1e(ULMTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 001acTH QU3NKY;
[J MIaHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3HUYECKUX 3HAHUIA,
[] cTpemsieHHe aHaJM3UpPOBaTh M BBIABJSATH B3aMMOCBSI3M MPUPOJbI, O0LIECTBA U IKOHOMHUKH, B TOM YHCIE C
WCTIOJIb30BaHUEM (PU3HUYECKHUX 3HAHUM;
[/ oueHKa cBOMX AEHCTBUA C YIETOM BIMSHUS Ha OKPYKAIOMIYIO CPEY, BO3SMOXHBIX INT00ATHHBIX ITOCIEACTBHN.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHsI MpOrpamMMbl MO0 (H3MKE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs Y
oOyyvaromerocss OyayT copMUpOBaHbI MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE IO3HABATCIHHBIC
YHUBEPCANbHbIC YUCOHBIC ICHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCANbHBIC YUCOHBIC ICHCTBUS, PETYNISATHBHBIC
YHHBEpCcaJbHbIC yueOHbIC ICHCTBUSI.

Ilo3HaBaTe/ibHBIC YHHBepCcaAJbHBIC yYeOHbIe NelCTBHSA



ba3oBble jioruyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH 0OEKTOB (SBICHUH);

YCTaHABIMBATh CYIISCTBESHHBIN MPU3HAK KIIACCH(UKAIIMK, OCHOBAHHMS JUIsi 000OIICHHS U CPABHCHUS;

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTUBOPEYHMS B paccMaTpuBacMbIX (hakTax, NaHHBIX W HAOJIONCHUSX,
OTHOCSIIUXCS K (PU3UUECKUM SBICHUSM;

BBISIBJISITh IPUYUHHO--CIICJICTBCHHBIC CBSI3U MPY U3YYCHUH (PU3UUCCKUX SBJICHUI U MPOIECCOB, JEJIaTh BBIBOJIBI
C WCIOJb30BAaHUEM JICAYKTUBHBIX M WHIYKTHBHBIX YMO3aKJIIOUYCHUMN, BBIJIBUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(hM3UIEeCKUX BEITMYHNH;

CaMOCTOSITETTFHO BEIOMPATh CITOCO0 perieHns yaeOHol pu3ndeckoi 3aqaun (CpaBHEHHE HECKOJIBKUX BApHAHTOB
penieHus, BBIOOp Hanboee MOAXOSIIET0 ¢ YIETOM CaMOCTOSTENBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble uccieoBaTeIbCKHE AeiiCTBUSA:

HCTIONTE30BaTh BOIIPOCH KaK MCCIIEOBATEIHCKUI HHCTPYMEHT TTO3HAHHS,

MPOBOJANTH IO CAaMOCTOSITEIFHO COCTABIEHHOMY IUTaHY OIIBIT, HECIOXHBINH (HU3WYECKHUH HKCHEPUMEHT,
HEeOOJIBIIIOE UCCIIeOBaHNEe (PU3NIECKOTO SBIICHHS,

OIIEHWBAaTh Ha TPUMEHHUMOCTh W JIOCTOBEPHOCTh WHGOPMAINIO, MOJYyYEHHYIO B XOJNI€ HCCICIOBAHHS WIIN
IKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITHPOBATh OOOOIICHUS M BHIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIOICHUS, OIBITA,
HCCJICJIOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JaJIbHEHIIEe pPa3BUTHEC (U3MUYSCKUX TMPOILECCOB, a TaKXKe BBIIBUTATh
MMPEAII0JIOXKCHUA 06 HX Ppa3BUTHUHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PaGora ¢ unpopmanueii:

MNPUMCHATH PAa3/IMYHLIC METOAbI, MHCTPYMCHTEI U 3aIlIPOChI IPHU MMOUCKE 1 OT60pC I/IH(I)OpMaHI/II/I WJIN JAaHHBIX C
y4€TOM MPEUIOKESHHOM yueOHOU (hU3NYeCKO 3a1auu;

aHaJM3UPOBATh, CHCTEMAaTHU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMALUIO PA3TUYHBIX BHIOB H (QOpM
MPEJICTaBJICHUS;

CaMOCTOSITETIFHO BEIOMPATh ONTHMAaJbHYIO (pOpMYy TIpeicTaBlIeHUs] HHPOPMAIINH U WILTIOCTPHPOBATH PelllagMble
3aJla4¥ HECJIOKHBIMH CXeMaMH, TharpaMMaMi, HHOU TpaduKoOi 1 NX KOMOMHAIIUSMU.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIe Y4eOHbIe 1eliCTBHUSL:

B XOJIe 00CYX/IeHHsI Y4eOHOT0 MarepHualia, pe3yJibTaToB Jab0opaTOPHBIX paOdOT M MPOEKTOB 3aJaBaTh BOIPOCHI
o CymeCTBY O6CY)KI[aeMOI‘/'I TEMbl W BBICKA3blBaATh HJCH, HAICJIICHHBIC Ha PCIICHUC 3aJadyd U NOAACPIKAHUEC
0J1aro’xenaTeIbHOCTH OOIICHHS;

COTIOCTABIIATE CBOW CYXKJEHHS C CYXIEHHUSAMH APYyTrdX YYaCTHHKOB JAHajora, OoOHapyXWBaTh pasindue Hu
CXOZCTBO TIO3HIIHN;

BbIpa’kaTb CBOIO TOYKY 3pC€HUSA B YCTHBIX U TIMCbMCHHBIX TCKCTaX;

HY6J'II/I‘IHO NpeaACTaBJIATh PE3YJIbTAaTbl BBIIIOJIHCHHOI'O (1)I/I3I/I‘-ICCKOFO OIIbITAa (BKCHepI/IMeHTa, HUCCICJO0BaHus,
MIPOEKTA);

MOHUMATh U UCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W MHIUBUAYaIbHON paOOTHI IPU PEICHUH KOHKPETHOM
(pm3nyIecKoi MpoOIEMBI;

MPUHUMATH IIEJTH COBMECTHOH JeSATENLHOCTH, OPraHU30BhIBaTh JCHCTBHSA MO €€ JOCTHXKEHHUIO: PACIpeeNiaTh
poiu, 00CYXIaTh MPOIIECCHI U PE3YNIBTAThl COBMECTHOM PabOTHI, 00001aTh MHEHUS! HECKOJIBKUX JIFOCH;
BBIIIOJIHATh CBOIO 4YacTh Pa0OTHI, JOCTUTras KauyeCTBEHHOIO pe3yjbTaTa II0 CBOEMY HAlpAaBICHUIO U
KOOpAUHUPYA CBOU ﬂeﬁCTBHﬂ C APpYTrUMHU 4JICHAMU KOMaHIbI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJA B OOIIUI MPOAYKT IO KPUTEPHSIM, CAMOCTOSTEILHO CPOPMYINPOBAHHBIM
yY4yaCTHUKaMU B33PIMOZICI71CTBI/I$I.

PeryasiTuBHBIC yHHBepcaJbHbIe yieOHbIe NelCTBHSA

Camoopranuszanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIMSIX, TPEOYIONINX IS pelieHns (GU3NYSCKUX 3HAHUH;
OPUEHTHPOBATHCS B PA3IMUYHBIX IMOAXO0JAX HPHHATUS PEIICHUH (WHAMBHIyadbHOE, MPHUHITHE PCEIICHUS B
TpyIIe, NPUHATUE PEIICHUHN TPYIION);

CaMOCTOSITETIFHO COCTABIIATH AJTOPUTM peIIeHHs (U3NYEeCKOW 3aJadil WM TUIaHA WCCIENOBAHUA C yUETOM
HMMEIOIINXCS PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Ipe/laraeMble BApUAHTHI PEIICHH;
JieaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBIH MHTEJJIEKT:



JlaBaTh aJCKBATHYIO OLEHKY CUTyalluu U Ipeiararh IjiaH €€ U3MEHEHUS;

OOBSICHATh TNPHYUHBI  JOCTIDKEHHS (HEOOCTIDKEHMsI) pe3yJabTaTOB  JCSTENbHOCTH, [JaBaTh  OLEHKY
nproOpPeTEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B AEATEIBHOCTH (B TOM YHCIIC B XOJ BBIIIOJHEHUS (PU3UUECKOrO HCCIECAOBAHMSA WM
IIPOEKTA) HAa OCHOBE HOBBIX OOCTOATENBCTB, N3MEHHUBILIMXCSI CUTYAIlH, yCTAHOBJIECHHBIX OMIMOOK, BO3HUKIINX
TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIIOBUSM;

CTaBUTb ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIIOpa WU JUCKYCCUHM Ha HAy4HYIO TEMY, IOHUMaTb MOTHUBBI,
HaMEpEHUs U JIOTUKY IPYyroro;

[IPU3HABaTh CBOE MPABO Ha OIIMOKY IPH peIeHUH (PU3NYIEeCKUX 3a/1ad WM B YTBEP)KICHUAX HA HAy4YHbIE TEMBI
U TaKOE XK€ MPaBo APYTOro.

HNPEIMETHBIE PE3YJIbTATBI

K koHmy oOydeHuss B 7 KJjacce NpeIMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE NOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTD y 00YYAIOINXCS YMEHUH:
WCTIONB30BaTh MOHATH: (U3NYECKUE U XMMUYECKUE SBJICHUS, HAOIIOACHUE, DKCIIEPUMEHT, MOJICIb, THIIOTE3a,
eIVHUIBI (PU3MYECKUX BEIMYUH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHs BemiecTBa (TBEPAOE, KHUIKOE,
ra3o00pazHoe), MEXaHWYeCKOe IBWKEHHE (paBHOMEpPHOE, HEepaBHOMEpPHOE, MNPSIMOJMHEHHOE), TPaeKTOPWS,
paBHOJEHCTBYOIIAs cUia, fepopmanus (ynpyras, IIacTUIecKasi), HEBECOMOCTb, COOOIIAIOINECS COCYBI;
pasznuyate sBieHus (Audys3us, TEIUIOBOE JBIKEHHE YacTUI] BEIISCTBAa, paBHOMEpPHOE [BIKEHHE,
HEPAaBHOMEPHOE JIBU)KCHUE, UHEPLUS, B3aUMOJEHCTBHE TEJl, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO
BpalleHHUs, NIepeada AaBICHUs TBEPABIMH TEIaMU, )KUAKOCTSIMH U Ta3aMH, aTMOC(EpHOE 1aBJICHHE, IIJIaBaHue
TeJI, MPEBPAILEHUs] MEXaHUYECKON SHEPruu) IO OMHCAHMI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;
pacno3HaBaTh MPOSBICHUE U3YUEHHBIX (DPU3UUECKUX SIBICHUN B OKPYXAIOLIEM MHpPE, B TOM 4yHcie (HU3UIECKUE
SIBJICHUS B IIPUPOJE: IPUMEPHI ABWXCHUS C Pa3IMYHBIMU CKOPOCTSAMH B )KMBOM M HEXHBOI IpHpoJe, NeiicTBre
CHJIBI TPEHUs B NMPHUPOJE U TEXHHUKE, BIMSHUE aTMOCH)EPHOro NaBJICHHs HA JKUBOW OpPraHU3M, IJIaBaHUE PHIO,
pBIYary B TeJe 4elOoBeKa, MPHU ATOM MEePEBOIUTH MPAKTHUECKYIO 33/1a4y B Y4€OHYIO, BBIIEIATh CYIIECTBEHHbIC
cBOMCTBa (pU3HAKH) PUINUECKUX SBICHHIA;
OIMCHIBATh W3YyUYCHHbIE CBOWCTBA TNl M (DU3NYECKUE SBJICHMS, MCHOJB3Yys (U3MUECKHE BEIWYHMHBI (Macca,
00BEM, IUIOTHOCTh BELIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
TeJla, CUila TPeHUsl, JaBleHue (TBEPIOTO Tesa, )KUAKOCTH, ra3a), BHITAIKUBAIONIAs CHIIa, MEXaHHYecKas padora,
MOIITHOCTb, TUICYO CHJIbI, MOMEHT CHJIbI, KOO(QQHUIMEHT IMOJIE3HOTO JACHCTBHS MEXaHHU3MOB, KHHETHYECKas W
MOTEHIMATbHAS SHEPTHs), IPU ONMUCAHUH MPABUIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI NCTIOIB3YEMbIX BEJINYHH,
X 00O3HAYEHUS U €AMHUILBI (PU3NUYECKUX BETUYNH, HAXOAUTH (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3UIECKYIO
BEJIMYHMHY C IPYTHMH BEITMYUHAMH, CTPOUTH TPA(QUKN M3yUEeHHBIX 3aBUCUMOCTEH (U3MUYECKIX BEIHMUUH;
XapaKTepU30BaTh CBOWCTBA TeJ, PU3MUECKHE SIBICHHUS U MPOLECCHI, HCIIOb3Ys NMPpaBHia CIOKEHHUS CUi (BIOIb
OTHOM mpsiMOif), 3akoH I'yka, 3akoH Ilackams, 3akoH ApxuMena, NMpaBWIO paBHOBecHs peiyara (0Oi0Kka),
«30JI0TO€ TPABUJIO» MEXAHHKH, 3aKOH COXPaHEHHUs MEXaHMUYECKOM SHEPrHM, NPU 3TOM JaBaTh CIOBECHYIO
(hopMyTHMpPOBKY 3aKOHA M 3aMTUCBIBATH €70 MAaTEMaTHYECKOE BBIPAKEHHE;
OOBSACHATh (PU3NYECKHE SBICHHUS, MPOIECCHl W CBOICTBA TEN, B TOM YHCI€ M B KOHTEKCTE CHUTYyalud
MIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHUYNHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE W3
1-2 normveckux maroB ¢ OMOpoi Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUN, (PU3NUIECKUX 3aKOHA WM
3aKOHOMEPHOCTH;
pemarh pacuyéTHble 3a1aud B 1—2 JeHCTBUS, WCIONB3YS 3aKOHBI U (POpMyJbI, CBS3BIBarOIIUE (DHU3NUIECKHE
BEJIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBHS 33Jadd 3alHCHIBaTh KPAaTKOE YCJIOBHE, MOACTABIATH (PU3UUECKHE
BEJIMYMHBI B (OPMYJIBI M MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE JaHHBIC, HEOOXOAMMBIC JUIS PELICHHS
3aJa4, OLCHUBATh PEATUCTHYHOCTD MOIYYeHHON (PU3NUECKON BETUUMHEI;
pacro3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TP IMOMOIIM (PH3MYECKHX METOJOB, B OIUCAHUH
UCCIICIOBAHUSL BBIIEIATh IIPOBEPSAEMOE IIPEIIONOKEHHE (TUIOTE3y), pa3inyaTh W HMHTEPIPEeTHPOBATH
MOJTYYEeHHBIN pe3yIbTaT, HAXOANUTH OIIMOKH B XOJIE ONBITA, AENaTh BHIBOJBI IO €TO PE3yJbTaTam;
MPOBOJUTDH OMBITHI MO HAOMIOJACHUIO (U3UYECKUX SIBICHUH WM (PU3HYECKHX CBOMCTB Tell: (OPMYIHPOBATH
MpoBepsieMbIe TPEANOI0KEHHsI, COOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOTO O0OpYyIOBaHUS, 3allUCBHIBATh XOJX
OmbITa U (YOPMYITHPOBATH BHIBOIB;



BBHITIOJIHATG TPSIMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIBI W TEMIIEPaTyphl C
WCTIONBb30BaHUEM aHAIOTOBBIX M LU(PPOBBIX MPUOOPOB, 3aMUCHIBATh NOKAa3aHUS MPUOOPOB C YUETOM 3aJaHHOU
a0COJTIOTHOM TIOTPEITHOCTH H3MEPEHHIA;
MPOBOJUTDH MCCIECAOBAHUE 3aBUCUMOCTH OJHON (PM3NUECKOW BETMYUHBI OT IPYTOi C UCIIOIB30BAHUEM IPSMBIX
HU3MEPEHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBMXKYILETOCS Tela OT BPEMEHH JBH)KCHUS Tela, CHIIbI TPEHHs
CKONIBKEHUsI OT Beca Teja, KadecTBa 0OpabOTKH MOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CHIIBI TPEHUS OT
IUIOINAAN COIIPUKOCHOBEHMS TeJl, CUIIbI YIPYTOCTH OT YIJIMHEHHS NIPY>KHHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HOTPY>KEHHOM 4acTH Tea M OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCHUMOCTHU OT IUIOTHOCTH Teja, OT INIyOHHBI, Ha
KOTOPYIO TIOTPY>KEHO TeNo, YCIOBUH TUIaBaHHS TeJ, YCIOBHH paBHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4eOHOrO HCCIENOBaHUs, COOMpaTh YCTAHOBKY U  BBINOJHATH M3MEPEHHUS, CIEAys
IIPEUIOKCHHOMY IIJIaHy, (MKCHPOBATh PE3YJIbTaThl MOJYYEHHON 3aBHCHMOCTH (DPU3MYECKUX BEJIWYMH B BHIE
MPeJIOKEHHBIX TaOIuIl U TpadUKOB, JeNaTh BHIBOABI MO PE3yJIbTaTaM MCCIeJOBaHMS;
MPOBOJUTH KOCBEHHbIE M3MEPEHUsI (PU3NUYECKUX BEMUYMH (TJIOTHOCTH BEIIECTBA KHIKOCTH W TBEPAOrO Tena,
CWJIa TPEHMs CKOJBXKEHHUS, JaBICHHE BO3yXa, BBITAIKHBAIOIIAs cHja, JEHCTBYIOLIas Ha MOTPYXEHHOE B
KHUIKOCTh Teno, KO3()(UIHMEHT IONE3HOro NEeHCTBUS MPOCTBIX MEXaHU3MOB), CcIenysd IpelIOKCHHOM
WHCTPYKLWH: TIPU BBIMOJIHEHUH M3MEPEHUI COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIATH 3HAYCHUE
HWCKOMOM BEJIMYUHBI;
COOJFOIaTh TpaBUiIa TEXHUKH 0€301TacHOCTH IIpH padoTe ¢ T1abopaTopHBIM 000pYIOBaHUEM;
YKa3blBaTh NPHUHLUIBI I€HCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JHUHAMOMETP,
COOOIIAIOIINECS COCYABL, OapOMETp, pbluar, HOABHKHBII 1 HETIOIBM)KHBINA OJIOK, HAKJIOHHAS! IIOCKOCTH;
XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHMUYECKHX YCTPOICTB C OMOpPOH Ha HX
ornucaHus (B TOM 4HCIE: IMOMIMIMIHHUKH, YCTPOHCTBO BOJOIPOBOJA, THUIPABIMYECKHH Ipecc, MaHOMETD,
BBICOTOMEp, TOPIIHEBOM HAcOC, apeoMeTp), HCIOJb3ys 3HAHHA O CBOMCTBAaX (M3WYECKUX SBICHUH H
He00X0uMbIe PU3NIECKHe 3aKOHBI U 3aKOHOMEPHOCTH;
[PUBOAUTH NPHUMEPH! (HAXOAUTh MH(GOPMALHUIO O MPHUMEPax) MPAKTUYECKOrO HCIIOJIBb30BaHUA (DU3NUECKUX
3HAaHWH B TMIOBCEIHEBHOW JKM3HH I oOOecriedyeHnss Oe30MacHOCTH MpH oOpameHuH ¢ mpudopamMud H
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHECHHUS 3J0POBbsi U COOJIOACHUS HOPM 3KOJOTHYECKOTO TOBEACHUS B
OKpY>Kalolllen cpesie;
OCYLIECTBIIATh OTOOp MCTOYHHMKOB HHGpoOpMauuu B VHTepHETE B COOTBETCTBUM C 3aJaHHBIM IOHUCKOBBIM
3allpoCcOM, HA OCHOBE HMEIOIIMXCSA 3HAHUH M NyTEM CpPaBHEHMS Pa3JIMYHBIX HCTOYHUKOB BBIIEISTH
WHPOPMAILIUIO, KOTOpast SBJISIETCS IPOTUBOPEYNBON UM MOXKET OBITH HEAOCTOBEPHOH;
KCIIOJIb30BaTh TIPY BBIMOJIHCHWW YYEOHBIX 3aJaHuii HAydHO--TIONMYJIAPHYIO JIUTEpaTypy (HU3HUYECKOro
COJIepKaHus, CIPAaBOYHBIE MaTepuallbl, pecypcbl ceth VHTepHeT, BiIaJeTh NpUEMAaMHM KOHCIEKTHUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;
co3/1aBaTh COOCTBEHHBIE KPATKUE IMMCbMEHHBIE U YCTHBIE COOOLICHNS HA OCHOBE 2—3 MCTOYHUKOB MH(OPMALIUH
(pU3MUECKOro COAEpIKaHMs, B TOM YMCIIE IMyOJIMYHO JIesIaTh KpaTKue COOOIIEHHS O Pe3ylbTaTax MPOEKTOB WIIH
yueOHBIX UCCIIEIOBAHUH, TIPH 3TOM IPAMOTHO HCIIOIb30BaTh N3yUSHHBIH MOHATUHHBIN anmnapat Kypca QU3UKH,
COIIPOBOXK/IATh BBICTYIIJICHUE NTPE3CHTALMEH;
MIPY BBIMOJIHEHUN y4eOHBIX MPOEKTOB U UCCIIEIOBAHUHN paclpeneisaTh 005S3aHHOCTH B IPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMH 33/1a4aMH, CJIEIUTh 3a BBIIIOJHEHUEM IUIaHa JEHCTBUH, aJeKBaTHO OLEHUBATh COOCTBEHHBII
BKJIaag B ACATCIBbHOCTH TPYIIIbl, BBICTPAWMBATH KOMMYHHKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBass MHCHUC
OKPY>KafOIINX.

K konmy oOyuenuss B 8 KkJjacce mpeiMETHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTpaXKaTb
c(OPMHPOBAHHOCTD y 00YYAFOIUXCS YMEHU:
HCIIOJIB30BaTh IMOHATHA: MacCa W PasMEpPbl MOJICKYJI, TCILUIOBOC IBHMXCHHUE AaTOMOB MW MOJICKYJI, arp€raTHbIC
COCTOsIHHUA BEUICCTBA, KPUCTAINIMICCKUE U aMOp(i)HBIe TCIa, HaCBIHIeHHBIf/'I u HeHaCBIIlIeHHLIfI mnap, BJIaXXHOCTb
BO3/yXa, TEMIIepaTrypa, BHYTPEHHsS SHEpTus, TEIUIOBOM IBUTATeNb, SJIEMEHTApHBIA DJICKTPUUECKUH 3apsim,
AJIEKTPUUECKOE I10JI€, MPOBOAHUKU M JUIJIEKTPUKH, HIOCTOSHHBIN 3JIEKTPUYECKUH TOK, MAaTHUTHOE TOJIE;
pasnuuaTh SBIEHUS (TEIUIOBOE pacUIMpEeHHe W C)KaThe, TeIulolepeaaya, TEIIOBOe PaBHOBECHE, CMauHBaHUE,
KalmuJUIAPpHBIC ABJICHUA, UCIIAPCHUE, KOHIACHCALW, IUJIABJICHUC, KpUCTAJLIIU3alnsa (OTBep}IeBaHI/Ie), KHUIICHHUC,
Terulonepesaya (TeIIONPOBOJHOCTb, KOHBEKLIUS, U3IIYUEHHUE), DJEKTpU3alus Tell, B3aUMOJEHCTBUE 3apsloB,
JEUCTBUS DIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBIKAHME, B3aUMOAEHCTBHE MAarHUTOB, NEHCTBUE MAarHUTHOTO
[OJIs1 HA NPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLMS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOILUX AAHHOE (PU3UUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SIBICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHuciie (U3NIECKUE
SIBJICHUSI B TIPUPOJIC: TOBEPXHOCTHOE HATSKCHHE M KANMJUIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOLE,
nznydenue CosHIa, 3amep3aHue BOJOEMOB, MOpcKHE Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,



AIIEKTPUYECKUE SBICHHUSA B aTMOcdepe, dIEKTPUUECTBO KUBBIX OPraHM3MOB, MArHUTHOE Mojie 3eMiHd, apeid
[IOJIIOCOB, POJb MAarHUTHOTO HOJNS UL JKM3HM Ha 3emile, MOJSIPHOE CHSIHUE, IPU 3TOM IE€PEBOAUTH
MPaKTUYECKYIO 3aa4y B Y4eOHYIO, BBLICTATH CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3HUYECKUX SBIICHUN;
ONMCHIBATh M3YYEHHBIE CBOMcTBA Ten M (u3nyeckue SBICHUS, HCHONB3YS (QHU3MYECKHE BEIUYHHBI
(Temmeparypa, BHYTPEHHsSI 3HEpTUs, KOJIMYECTBO TEIUIOTHI, yJEibHAs TEMJIOEMKOCTh BEILECTBA, YJEJbHAs
TEIUIOTAa IUIABJICHWS, YAEIbHAs TEIUIOTa I[apooOpa3oBaHMs, YyHeNbHAas TEIUIOTa CrOpaHusl TOIUIMBA,
KO3 PULMEHT NOIE3HOTO ACHCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENbHAS BIAKHOCTh BO3YXa, dJIEKTPUUECKUI
3apsf, cuia TOKa, 3JEKTPUYECKOE HaIpsDKEHUE, COMPOTHUBICHHE IMPOBOJHMKA, YAEIBHOE COMPOTUBIIEHHE
BEIIECTBa, PabOTa U MOIIHOCTh 3JIEKTPUYECKOr0 TOKA), IPU ONHCAHUM INIPABUIBHO TPAKTOBATH (HU3MUECKUIM
CMBIC]I HCIONB3YEMbIX BEIMYMH, OOO3HAYCHUS U €IUWHHULBl (U3MYECKUX BEIWYMH, HAXOOUTH (HOPMYIBI,
CBSI3BIBAIONINE JaHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIUYWHAMHU, CTPOUTH TIpadUKH H3Y4YCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHYUH;

XapaKTepU30BaTh CBOMCTBA TeJs, (PU3MYECKHE SIBICHHS M IIPOLECCHI, HCIOJb3ySd OCHOBHBIE IIOJO0XKEHHS
MOJIEKYJISIPHO--KMHETUYECKON TEOPUH CTPOCHMS BELECTBA, IPUHLMI CYNEPIO3ULMH T0IeH (Ha KadeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JiJIs yyacTKa 1emnu, 3akoH Jxoyns—JIeHna, 3aKkoH coXpaHeHUs
SHEPTUH, [IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIKCHIBATH €0 MATEMAaTUIECKOE BHIPAKEHNE;
OOBSICHATH (U3MYECKHE NPOLECChl M CBOICTBA Tel, B TOM 4YHCIC W B KOHTEKCTE CUTyauui
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH NPUUHHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3
1-2 mormveckux maroB ¢ OMOPOW Ha 1—2 WM3YYEeHHBIX CBOMCTBA (PM3MYECKUX SBICHHHA, (PHU3NIECKUX 3aKOHOB
WJIY 32aKOHOMEPHOCTEH;

pemaTh pacuy€THbIE 3aJaud B 2—3 NCHCTBUS, WCIOJIB3YS 3aKOHBI U (popMydbl, CBsA3bIBarOIUe (HU3NUECKUE
BEJIMYHMHBI: HA OCHOBE aHAIM3a YCJIOBHS 33Ja4yM 3allUChIBaTh KPATKOE YCIOBHUE, BBIIBIATh HEAOCTATOK JAHHBIX
IUIsl PEIICHUs 3a/1a4u, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE ATl €€ PEeIIeHHs], IPOBOAUTE PACUEThl U
CpaBHUBATH ITOJIYYCHHOC 3HAYCHUC (1)H3H‘ICCKOI>1 BCIIMYMHBI C U3BCCTHBIMU JaHHBIMU,

pacrio3HaBaThb HpO6IICMI>I, KOTOPBIC MOXHO PCHIMTH IPHU NOMOIIN (I)I/I?;I/I‘ICCKI/IX MCTO0B, UCIIOJIB3YA OIMHMCAHUC
HCCIICA0BaHMA, BBIACIIATH ITPOBEPACMOC MNPCAINOJIOKECHUC, OUCHUBATH INPAaBUIBHOCTL IIOPAAKA MNPOBCACHUA
HCCIIEI0BaHuUS, eNIaTh BEIBOBI,

MPOBOJUTE OMBITHI 10 HAONIOJCHUIO (U3UYECKUX SBICHWUU WM (QU3MYECKHX CBOWCTB TeN (KamMUIAPHBIE
SABJICHUA, 3aBUCUMOCTh OAaBJICHHUA BO3JyXa OT €ro O6T)éMa, TEMIICPATYPBI, CKOPOCTHU MNpPOoLECCa OCThIBAHUA U
HarpeBaHus MPHU U3IYyUYECHUU OT I[BETA M3IIYJAIONICH (ITOTIIOMIAOIICH) TOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOBI
OT TeMIIEPATYPbI )KUAKOCTH U TUIOLIAIM €€ MOBEPXHOCTH, HIIEKTPU3ALHS TEN U B3aUMOACHCTBHE MIEKTPUIESCKUX
3aps110B, B3aMMOJIEHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yalM3allMs MAarHUTHBIX TMOJIEH MOCTOSHHBIX MarHuTOB,
JEeMCTBUSL MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTaTENs
MOCTOSIHHOT'O TOKa): (hOpMYJIHPOBaTh MPOBEPSIEMBIE MPENOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEJIOKEHHOTO
000pYAOBaHMS, ONTUCHIBATH XOJI OIBITA U ()OPMYJINPOBATH BHIBOBI,

BBIITOJIHATE NPAMBIC U3MEPCHHA TEMIIECPATYPhI, OTHOCHTEIBbHOM BIAXKHOCTH BO3ayXa, CHUJIbl TOKa, HAIIPSXKCHUSA C
HUCIIOJIB30BAaHUEM aHAJIOT'OBBIX HpI/IGOpOB n JaT4YUKOB (1)I/I3I/I'-IeCKI/IX BCJIMYUH, CpaBHUBATL PE3YJIbTAThI
M3MEPEHUI ¢ yIETOM 3aJaHHOU a0COMIOTHON TOTPEIIHOCTH;

MPOBOJUTDH MCCIECAOBAHUE 3aBUCUMOCTH OJHOH (PM3NUECKON BEITMYUHBI OT IPYTrOM C UCIIOIB30BAHUEM HPSMBIX
HU3MEPEeHUH (3aBHCUMOCTb COINPOTHBIICHUS NMPOBOJHHKA OT €ro JJIMHBI, IUIOUIaJd IMOMEPEYHOr0 CEUCHHs H
YAEIBHOTO CONPOTHUBIIEHUS BEIIECTBA POBOJHUKA, CHIIBI TOKA, HAYIIErO Yepe3 MPOBOAHMK, OT HANpSKEHHS Ha
MIPOBOIHHKE, WCCIIEIOBAHNE IMOCIIEA0BATENIEHOTO M MapaJlJIeIbHOTO COEAMHEHUH MPOBOJHUKOB): TIAHHPOBATH
HCCIleIoBaHne, COOUPATh YCTAHOBKY M BBINOJIHATH W3MEPEHUs, CIEAys MpeUIoKEHHOMY IUIaHy, pUKCHpOBaTh
pe3yabTaThl MOJYYEHHOW 3aBHCMMOCTH B BHAE TaOiMil U rpadUKoB, JeNaTbh BBIBOABI 10 pe3yJbTaTam
WICCIIEIOBAHNS;

MPOBOJIUTH KOCBEHHBIC U3MEPEHHsT PU3MUECKUX BENWYHH (yJeNbHAs TeIIIOEMKOCTh BEIIECTBA, CONPOTHUBIICHUE
MPOBOJHKMKA, paboTa © MOIMHOCTh DIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHs, COOUpaTh
9KCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS NPEVI0)KEHHOW HHCTPYKIUH, U BBIYUCIISATH 3HAUEHNE BEIUYNHBI;
cOOJII0IaTh TIpaBHIIa TEXHUKU 0€301MacHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIGI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHWYECKHX YCTPOMCTB C OMOPOW Ha MX
ormucaHus (B TOM YHCIE: CHCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUCTYMK DIICKTPUUYECKOM DHEPIHH, SJIEKTPOOCBETHTENBHBIC HPUOOPHI, HAarpeBaTeNbHBIC 3JIEKTPOIPUOOPHI
(mpuMepsl), SNEKTpUYECKHE MPEJOXPaHHUTENH, OJIEKTPOMArHuT, O3JCKTPOJBHraTelb IOCTOSHHOTO TOKa),
WCTIONB3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUHN U HEOOXOAUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOMCTBA W M3MEPHUTEJIbHbIE NPUOOPHI IO CXE€MaM U CXEMaTHYHBIM
pUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUIPOMETP, IBUIaTeNlb BHYTPEHHETO CrOpaHus,



3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI EKTPUUECKHUX LENEH ¢ MOoCIel0BaTeNbHBIM U MapaylielbHBIM
COEMHEHHEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHUS HJIEMEHTOB IEKTPUUECKUX LCTEH;
MPUBOIUTH MPHUMEPH! (HAXOIWUTh MH(GOPMALHUIO O MPHMEPax) MPaKTUYECKOrO HMCIONb30BaHUS (DU3NUECKUX
3HaHUH B TIOBCEAHEBHOW KHM3HHM Ui oOecliedyeHHss Oe30MacHOCTH TpW OOpalleHuH C MNpudopaMu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3J0POBbSI U COOJIOACHUS HOPM 3KOJIOTMYECKOTO TMOBEACHUS B
OKpY’KaroLlel cpene;
OCYILECTBIIATH NMOUCK MH(pOpMaLuu HU3NUECKOro coaepkanus B VIHTepHeTe, HA OCHOBE MMEIOIINXCS 3HAHUM U
yTEM CPaBHEHUS AOIOIHUTEIbHBIX HCTOYHUKOB BBLACIATH HHGOPMALIMIO, KOTOPAs SIBJSETCA IPOTUBOPEUUBOM
WM MOXeET ObITh HEIOCTOBEPHOIA;
WCIONb30BaTh IIPU BBIIOJHEHUH YUYEOHBIX 3aJaHUi Hay4HO--TIOMYJISIPHYIO JINTEpaTypy (DU3NYECKOro
COJIEp’KaHMs, CIPABOYHBIE MaTepHaibl, pecypchl ceTh HHTepHeT, BlajgeTh NMPHUEMaMU KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3zoBaHusl HH(OPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOMIEeHHUs, 00001Ias HHPOpMaIHIO U3 HECKOJIBKUX
HUCTOYHUKOB (DU3MYECKOTO COMECpPKAHUS, B TOM UHUCIE MyOJIMYHO MPENCTAaBISATH PE3yNbTaThl MPOSKTHOW HIIH
HCCIIEA0BATENBCKON JEATEIbHOCTH, IIPH 3TOM TIPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATUHHBIM anmapar
Kypca QHU3MKH, CONPOBOXKIATh BBICTYIUICHUE [TPE3CHTALIUCH;
MIPU BBHIITOJTHEHUU YYEOHBIX MPOCKTOB W MCCIENOBAHMH (PU3NUECKUX MPOIECCOB PaCHpeieisiTh O0sI3aHHOCTH B
IpyIIlE B COOTBETCTBUU C IIOCTABJICHHBIMU 33Ja4aMH, CIICIUTb 3a BBINOJIHCHWEM IUIAaHA JEHUCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIIGHUBATh COOCTBEHHBIM BKJIAJ B JACATENBHOCTh TPYIIBI, BHICTPaWBATh
KOMMYHHKAaTHBHOE B3aUMOAEHCTBHE, IPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(QINKTHL.

K konmy oOydeHuss B 9 KJjacce NpeIMETHBIE pe3yJbTaTbl Ha 0a30BOM YPOBHE MOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTD y 00YYAIOINXCS YMEHUH:
WCIONB30BaTh TMOHATHSA: CHCTEMa OTCYETa, MaTepUalbHAs TOYKA, TPACKTOpPHUA, OTHOCUTEIBHOCTD
MEXaHHUUYECKOI0 ABWXEHHUs, nedopmanus (yrnpyras, IiIacTu4eckas), TpeHUe, IEeHTPOCTPEMUTENILHOE YCKOPEHHE,
HEBECOMOCTb M IIEPETPY3KH, LICHTP TSKECTH, aOCONIOTHO TBEPAOE TEJIO, LIEHTP TSDKECTH TBEPAOIrO Tena,
paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJHBI,
IIKaJa AJIeKTPOMAarHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U 1aIbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U MOTJIONIEHHS,
anb(a-, 6eTa- ¥ raMMa-u3ITydeHUs], U30TOIBL, SJIepHas SHEPTeTHKA,
pasznuuaTh SBIEHUS (pPAaBHOMEpPHOE M HEpPaBHOMEPHOE TMPSMOJUHEWHOEe JIBUKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHOE JIBU)KEHHE, CBOOOJHOE TMajeHue Tell, PaBHOMEPHOE JIBKCHHE M0 OKPYKHOCTH,
B3aMMO/ICCTBUE TeJ, PEaKTHBHOE JBIDKEHHE, KojeOaTelbHOE IBIDKEHHE (3aTyXarolllde U BBIHYXKICHHEBIE
KoneOaHus), PE30HAHC, BOJHOBOE [BIDKCHHME, OTPaKEHUE 3BYKa, NPSMOJIMHEHHOE pacHpoCTpaHEeHHE,
OTpa)KeHHE U MPEJIOMIIEHHE CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jio’KeHHE OeIoro CBeTa B CIIEKTP
U CIOXKECHHME CIEKTPAJIBHBIX L[IBETOB, JIUCIEPCUSl CBETA, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaTOro CHEeKTpa W3IY4YeHHs) IO OMHCAHHWI0O WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JeMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUECKHUX SBJICHUN B OKpY)KarolleM MUpe (B TOM Yuciie GU3UIECKUE
SIBIIGHUSI B NPHUPOJE: MPWINBBI M OTJIMBHI, ABM)KEeHHE TuIaHeT CONHEYHOW CHCTEMBI, PEaKTHBHOE JABIKEHHE
JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB YXMBOTHBIMHM, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 3XO,
LBETa TeJl, ONTHUYECKHUE SBICHUS B NPUPOJE, OMOJIOTWYECKOe NEHCTBUE BHUAMMOTO, YIbTPa(HUOIETOBOIO M
PEHTICHOBCKOTO HW3JIy4€HHH, €CTECTBCHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIyYHd, paJnOaKTUBHOE
W3ITy4YeHHEe MPUPOIHBIX MUHEPAJIOB, JEHCTBHE PaJNOAKTHBHBIX U3IYYEHHH Ha OpPraHU3M 4YeOBeKa), IPH 3TOM
MEPEBOIUTH MPAKTHYECKYIO 337a4yy B yueOHYI0, BBIACIATH CyLIECTBEHHbIE CBOICTBA (IPU3HAKH) (HU3NUECKUX
SIBJICHUI,
OIMCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (U3MUECKHE SBJICHUS, HCIONB3ysd (pru3ndeckue BENMYUHBI (CpemHsS U
MTHOBEHHAsl CKOPOCThb Tejla IIPU HEPABHOMEPHOM JBMXKEHUHM, YCKOpPEHHUE, IEpEMEILICHHE, IyTh, YIJIOBasd
CKOpPOCTb, CHJIa TPEHHSA, CHJIAa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHe CBOOOIHOTO MaJCHHA, BEC Telld, UMITYJIbC
Tena, UMIYJIbC CHJIBI, MEXaHH4YecKass padoTa W MOIIHOCTb, MOTCHUHUAJIbHAS HEPrHs Teja, NOAHATOTO HaJ
IIOBEPXHOCTBIO 3€MJIM, IIOTCHLMAJIbHAs DSHEPryus CXAaTOM MpYKHUHBI, KWHETHUYECKAas HHEPrus, IOJHAas
MEXaHW4YecKasi PHeprus, MepHoJ M YacToTa KoJeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOpOCTh CBETa, IIOKa3aTellb MPEJIOMIICHHSI CPEJibl), IPH OIMCAHUHU HMPABHUIIHO TPAKTOBATh (PU3HMUYECKUN CMBICI
UCTIONB3YEMBIX BEJTMYUH, 0003HAUCHHS U CIUHHULIBI (PU3UMYECKUX BEIUYHH, HAXOOUTH (POPMYJIIBI, CBS3BIBAIOLIIC
TaHHYI0 (DU3MYECKYI0 BEIMYMHY C IPYTMMH BEJIWYMHAMH, CTPOUTHh TI'paUKH H3YYEHHBIX 3aBHCHMOCTEH
(pU3NYECKUX BEINYNH;
XapaKTepu30BaTh CBOWMCTBA Tell, (pU3MUYECKHE SIBICHUA M MPOLECCH, MCIOJb3Ysl 3aKOH COXPAaHEHUs] SHEPTUH,
3aKOH BCEMHPHOTO TATOTEHMsI, NMPUHLIMII CYNEPHO3UIMHA CHUJI, IPUHIMUI OTHOCUTENBHOCTH ['anmuies, 3aKoHBI
HeloTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPaKCHHSA W IPEJIOMIICHHS CBETa, 3aKOHBI COXPAHCHHS



3apsI0BOr0 M MAacCCOBOTO YHCET MPHU SACPHBIX PEaKIUsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA
1 3aIHCHIBATH €T0 MATEMATHIECKOE BhIPKEHHE;

OOBSICHATh (PU3MYECKHE TPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE H B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPHYNHHO--CIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE W3
2-3 NOTMYECKHX IIAroB C OMOpOW Ha 2—3 M3Y4YEeHHBIX CBOMCTBA (HPM3NUECKUX SIBICHHUN, (PU3UUECKUX 3aKOHOB
WUJIM 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3a7aun (OMHpPAIONINEcs Ha CUCTeMY U3 2—3 ypaBHEHWil), HCIONB3Ys 3aKOHBI M (hOPMYIIHI,
CBsi3bIBatONIME (DU3NYECKHE BEIUYMHBI: Ha OCHOBE aHANM3a YCJOBHUS 3aJIayd 3allUCBhIBATh KPATKOE YCIIOBHE,
BBISIBIISITH HEJOCTAIOIIME WM W30BITOYHBIC JaHHBIE, BBIOMpATh 3aKOHBI U (QOPMYIBl, HEOOXOAMMBIC IS
pelleHHsI, TIPOBOIUTH PACUYETHI U ONCHUBAThH PEATUCTUYHOCTD IOJTyYCHHOTO 3HAYCHUS (PU3MIECKON BEITHMYMHEI,
pacro3HaBath MPOOJIEMbI, KOTOPhIe MOXKHO PEUIUTh MPH TMOMOIIHM (GU3NIECCKUX METOJIOB, HCIIONIb3Ys OMUCAHUE
WCCIIEIOBAHMUS, BBIIECNATh MPOBEPSAEMOE MPENONIOKEHHE, OIICHUBATh MPABHIBLHOCTh TOPSIKA MPOBEACHHUS
HCCIIeIOBaHNUS, IENIaTh BEIBOABI, MHTEPIPETUPOBATD PE3yIbTaThl HAOIIOIEHHUH U OMBITOB;

MPOBOJUTD OMBITHI 1O HAOIIOACHUIO (PU3MUYECKHUX SIBICHUNA WK (PU3UUECKUX CBOWCTB TeN (M3yYEHUE BTOPOTO
3akoHa HpI0TOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTh MEPHUOJIa KOJIeOaHUH MPYKUHHOTO MasTHUKA OT
MAacchl Ipy3a U KECTKOCTU MPYKHHBI U HE3aBUCHMOCTh OT aMILTUTYbl MallbIX KOJICOAHUH, TPAMOIUHEHHOE
pacmpocTpaHeHHe CBETa, pas3lioKeHHe OeNoro CBeTa B CIEKTP, M3yUeHHE CBOWCTB M300paKEHHS B IUIOCKOM
3epKaJle U CBOHCTB M300pa)KCHHUs MpeaMeTa B cOOMparomied JMH3e, HAOMI0JCHUE CIUIOIIHBIX U JMHEHYATHIX
CHEKTPOB W3IYUYECHHS): CaAMOCTOSTENFHO COOMpaTh YCTaHOBKY W3 HW30BITOYHOIO Habopa 00OpyIOoBaHUS,
OIMCHIBATH XOJI OMBITA U €r0 PE3yabTaThl, POPMYITUPOBATH BHIBOJIBL;

MPOBOJUTH IMPH HEOOXOAWMOCTH CEPHI0 TMPSMBIX W3MEPEHHH, Ompenenss cpegHee 3HadeHHEe H3MepsieMOil
BenuuMHbl ((POKYCHOE paccTOsIHME cOoOMparolieli JMH3bI), OOOCHOBBIBATH BBHIOOP CrHOcO0a H3MEpPCHHS
(M3MepUTENBHOTO TPUOOPA);

MPOBOJUTE HCCIICJOBAHUE 3aBUCHMOCTEH (DH3MUCCKMX BEJIMYMH C HCIOJIH30BAHUEM MPSIMBIX H3MEPEHUI
(3aBHCHMOCTh MYTH OT BPEMEHU TPU PABHOYCKOPECHHOM JBIDKCHHH 0€3 HAYaIbHOW CKOPOCTH, MepHOMaa
KOJ'IC6aHHfI MAaTCMaTH4YCCKOro MajdTHUKaA OT JJIMHBI HUTHU, 3aBUCUMOCTHU yIJia OTPAKCHUA CBCTA OT yIJia MaACHUSA
W yIJia TpeoMIIeHHus OT yria MajeHus): IIaHUPOBAaTh UCCIENOBAHUE, CAMOCTOATENILHO COOUpPATh YCTaHOBKY,
(UKCUPOBATHL PE3yIbTATHI OTYYESHHON 3aBUCUMOCTH (PH3MUYECKHUX BEJIHYUH B BUJIC TaOIUIl U rpad)uKoOB, JeaTh
BBIBOABI 110 PE3YyJIbTaTaM HUCCIICIOBAHM,

MPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJWYHMH (CpemHSsl CKOPOCTh W YCKOpPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBW)KEHHUH, YCKOpEHHE CBOOOTHOTO MajJeHHs, )KECTKOCTh MPYKUHBI, KOAPOHUIUEHT TPEHUs
CKOJIRKCHUSI, MEXaHWdeckas paboTa M MOIIHOCTh, YacTOTAa W MEPHOJ KOJeOAHWH MATEeMaTHYECKOrO H
MPY)KUHHOTO MAaSATHUKOB, ONTHYECKAas CWJIa COOMpAIOUICH JIMH3bI, PAJHOAKTHBHBIM (OH): TUIIAHHPOBATH
W3MEpEeHHs], COOMpaTh SKCIIEPUMEHTANbHYI0 YCTAHOBKY W BBIMOJHATH HM3MEPEHHs, ClEeAysd NpesIoKeHHON
HUHCTPYKIHWHU, BBIYUCIIATE 3HAYCHUC BCJIIMUYWMHBI U aHAJIM3UPOBATH MOJTYUCHHBIC PEIYJILTATHI C y‘IéTOM 3aZIaHHOI‘/JI
MOTPEIIHOCTH U3MEPCHUH;

co0JII0IaTh TpaBmiia TEXHUKU 0€301MacHOCTH NpU paboTte ¢ 1abopaTopHbIM 000PYI0OBAHUEM;

pa3nnvaTh OCHOBHBIE MPU3HAKN M3YYCHHBIX (U3UUECKUX MOJEJel: MaTepualibHasi TOYKa, aDCOMIOTHO TBEPAOE
TEIIO, TOYEYHBIH KMCTOYHHK CB€Ta, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOJACJIb aToOMa, HYKJIOHHas MOJICIIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS HM3YYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOH Ha HX
onucaHus (B TOM YHUCIIE: CIIMAOMETP, JATYUKU TOJOKEHUs], PACCTOSHUS M YCKOPEHUS, paKkeTa, 5XO0JIOT, OUKH,
nepuckorn, (GoroanmnapaT, ONTHYECKHE CBETOBOJBI, CIHEKTPOCKOI, TO3MMETp, Kamepa BuibcoHa), Mcmonb3ys
3HaHUsI O CBOMCTBAX (PU3UUECKUX SIBJIICHUH U HEOOXOIUMbIe (pH3HYecKre 3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKM HM3YYCHHBIX TEXHHYECKHX YCTPOWCTB, H3MEPHUTEIIBHBIX
npuOOPOB M TEXHOJOTMYECKUX IMPOLECCOB MPU pPEIICHHH Yy4eOHO--MIPAKTUYECKUX 3a]ad, ONTUYECKUE CXEMBI
JUIs1 TOCTPOEHUsSI N300paKeHNH B IIOCKOM 3€pKajie i COOMparoLIe JINH3E;

MPUBOJUTH MPUMEPH! (HAXOIUTh MH(POPMAIUIO O MPHMEPax) MPaKTUYECKOTO HWCIIONBb30BaHHS (HU3NIECKUX
3HaHW B TIOBCEJHEBHOW KH3HHM JUIs oOecriedyeHuss Oe30MacHOCTH TIpU OOpamleHWHd C NpudopaMu U
TEXHNYECCKNMU yCTpOf/lICTBaMH, COXpaHCHHA 3O0pPOBbBA U COGJ’IIO]ICHI/ISI HOPM DJKOJIOTHYECKOI'o IIOBEACHHA B
OKpY>Karollel cpene;

OCYIIECTBIATh MOUCK WHPOpManuu (uzndeckoro conepxanus B MHTEpHETE, caMOCTOSATEIBHO (QOPMYITUPYS
MOUCKOBBIN 3aIllpoc, HAXOJWTh IyTH ONpEACTCHUS TOCTOBEPHOCTH IONyYeHHOW HH(OpMAIMM Ha OCHOBE
WMEFOIIUXCS 3HAHUHN H JOTIOTHUTEILHBIX UCTOYHHKOB;

UCTIONB30BaTh MpPHU BBIIOJHEHWH YUYEOHBIX 3aJaHHi Hay4YHO--TIONMYJIPHYIO JIMTepaTypy (DU3NYecKoro
coJiep>KaHusl, CIpPaBOYHBIE MaTepuanbl, pecypchl ceth VHTepHeT, BiajeTh NpUEMaMH KOHCIEKTHPOBAHHS
TEKCTa, IpeoOpazoBaHus HHGHOPMALUU U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(GOPMAIUM W3 HECKOJBKHX
WCTOYHUKOB  (PU3UYECKOTO  COJEpXaHUs, IyOJMYHO TMPEACTABISATh  Pe3yJabTaThl NPOCKTHOW WM
HCCIEA0BATENbCKON NEATEIbHOCTH, IPH 3TOM [PAaMOTHO HCIOJIb30BAaTh HM3YyYEHHBIM MOHATUHHBIA anmapar
M3y4aeMoro pazjiena (U3WKH M COMPOBOXKIATh BBICTYIUICHHE INPE3CHTAIUCH C YYETOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATUYECKOE IIVTAHUPOBAHMUE

7 KIIACC

HanmenoBanne Koanvecrso 1acos Buas1 estressHocTu DexTponHbie (HudpoBLIE)
Neqn/m | pa3aenoB u TeM Beero KonTpoabhbie IIpakTHyeckue oﬁyqamumnxcsl ¢ yueTom 06PA30BATETBHBIE PECYPCHI

NPOrpaMMbI padoThI padoTbI padoueii mporpaMmbl

BOCIHUTAHUA
Paznen 1. ®u3uka u e€ pojib B MO3HAHUM OKPYKAIOIIEro MUpa

11 dwu3uka - HayKa O 2 bubamoreka [HOK

pUpoAe https://m.eds00.ru/7f416194

Bu6mmoreka [IOK

12 DUSHHIECKHE B IHITb! 2 ! https://m.edscIJlo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH 2 1 Bu6mmoreka [IOK

METOJI TIO3HAHHUS https://m.edso00.ru/7f416194
Hroro o pasneny 6

Paznen 2. [leppoHayanbHbIe CBeIeHUS 0 CTPOEHHH BelllecTBa

21 CrtpoeHue BemecTBa 1

bubnuorexa LIOK
https://m.edsoo.ru/7f416194

JIBrxeHue u

2.2 B3aMMOJENCTBHE YACTHI] 2 1 Bubmorexa LIOK
S—— https://m.edso0.ru/7f416194
23 ArperatHble COCTOSTHUS 2 1 bub6imoreka [IOK
BEIIeCTBA https://m.edsoo.ru/7f416194
Hroro mo paznemy 5
Paznen 3. /IBu:keHHe U B3auMoaeiicTBHE TeJl
31 MexaHndeckoe 3 butmmoreka [IOK
JIBIDKEHHE https://m.edso0.ru/7f416194
32 Wuepuus, macca, 4 1 butmmoreka [IOK
MIOTHOCTD https://m.edso0.ru/7f416194
bu6mmoreka IJOK
3.3 Cuna. Buppt e 14 1 2 mps://m.edscli).ru/7f416194
Hroro mo pasneny 21
Paznen 4. /laBiieHne TBEPABIX TeJ, JKUAKOCTEH H ra3oB
Hasnenue. [lepenaua
41 JIaBJICHUS] TBEPILIMU 3 bu6mmoreka IJOK

TCJI1aMU, )KUAKOCTSAMU U
ra3aMm

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

butmmoreka [IOK

4.2 JlaBIICHHE AHIKOCTH > https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.3 ATmoceproe aapieHme 6 https://m.edsoo.ru/7f416194
JelicTBuE )XUIKOCTH U
4.4 ra3a Ha Morpyx&HHoe B 7 1 3 BH6H_HOTCK3 HOK
https://m.edso0.ru/7f416194
HHUX TEJI0
HUtoro mo paznerny 21
' Paznen 5. Pa6oTa M MOIHOCTH. JHeprusi
bubnmoreka IJOK
51 Pabora n momsoCT® 3 ! https://m.eds00.ru/7f416194
bubnmoreka IJOK
5.2 Hpoctsie mexauH3Mel S ! https://m.eds00.ru/7f416194
bubnmoreka IJOK
53 Mexanuteckas SHepris > 2 ! https://m.eds00.ru/7f416194
Hroro mo pasneny 13
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB 68 5 12

10 ITPOI'PAMME



https://m.edsoo.ru/7f416194
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8 KJIACC

HaumeHnoBanue KonnuecTBO 4acoB Buasl nesitetbHOCTH 3 (
Nen/m  paspesoB u TeM B KoHTpoabHbIe IpakTHyecKkue 00Y4AIOIIUXCS € YHeTOM og e;?::;z;fmﬁgq)zglﬂég
NMpoOrpamMmsl cero paGoThI PadoThI paboyeii mporpaMMsI p pecyp
BOCIUTAHUA
Pa3nea 1. TensoBble siBJIEHUS
11 CtpoeHHe B CBOWCTBA 7 bubmmoreka [JOK
' BEII[ECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka IJOK
12 Tenoere mpoueccer 21 . S https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28

Paznea 2. DjekTpuuecKUe M MATHUTHbIE SIBJICHUS

DJeKTpUYeCcKue
21 3apsnbl. 3apsLKCHHbIE 7 1 bubmmorexa [IOK
Tea U UX https://m.edsoo.ru/7f4181ce
B3aUMOJCHCTBHE
29 [TocTostHABIH 20 1 7 bubnunoreka [IOK
AIIEKTPHUUCCKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHBIC SIBICHUS 6 1 15 Eggglzonleaii?ﬁ/? £4181ce
24 OneKTpoMarHuTHas 5 1 Bbubnuorexa LIOK
WHITYKITUSI https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 38
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO 68 4 145

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

HaumeHnoBanue KoanuecTBO 4acoB Buns! nesitesibHOCTH 3
Nen/m  paspesoB u TeM B KoHTpoabHbIe IpakTuueckue 00y4AIOIIMXCsE € YIeTOM og e;z;:gz;:eﬂ(;gq)zglzbéi)l
NMpoOrpamMmsl cero paGoThI padoThI paboueii nporpaMmsl p pecyp
BOCHUTAHUA
\ Pazpnen 1. Mexannueckue siBJICHUSI
11 S, 11 1 1 bubmoreta LIOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMCaHUS
N bubnuoreka [IOK
12 BaanmoneHcTaHe Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
13 3aKOHEI COXpAHCHH 1 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 42
\ Paznen 2. Mexannuyeckue K0J1e0aHUS U BOJHbI
21 MexaHnudeckue 7 3 bubmuoreka LIOK
' KoJIe0aHus https://m.edsoo.ru/7f41a4a6
29 MexaHnudeckue 8 1 3 bubmuoreka LIOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

' Pa3nen 3. DJIeKTPOMATHHTHOE 1101 U 3J1eKTPOMATHHTHBIE BOJTHbI

DIeKTPOMarHUTHOE
31 1oJie 6 1 5 bubmoreka IIOK
' AIICKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro o pasneny 6
\ Pasnea 4. CBeToBBIC SIBJICHUS
41 ?)ZEEESICTpaHeHI/ISI 6 2 bubmmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
CBETa
42 JIMH3BI ¥ onITHYECKHE 6 3 Bbubnuroreka [IOK
' pudOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 0emoro 5 1 5 bubmunoreka LIOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
HWroro mo pazneny 17

\ Paznen 5. KBaHTOBbBIE IBJIEHUSA



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

Ucnyckanue n

51 IIOTJIOIIEHHE CBETA 4 1 bubmmorexa LIOK
ATOMOM https://m.edsoo.ru/7f41a4a6
59 CtpoeHme aTOMHOTO 6 1 bubmmoreka [JOK
sapa https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
>3 FAcpHEIC peakin 8 . . https://m.edsc%.ru/7f41a4a6
HUtoro mo paznerny | 18
| \ Paznen 6. [IoBTOPUTEILHO-00001IAI0IINI MOIYJIb
[ToBTOpEHue u
6.1 00001IeHNe 4 1 5 Bu6nuoreka IJOK
coJiepyKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢m3ukn 3a 7-9 ximace
Hroro no pazneny 4
OBILIEE KOJIMYECTBO 102 8 27

YACOB I10 I[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 8 knacc/ [epoimkun A.B., OOIECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

» ®usuka: 7-i kacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,

NBanos A.U., Akimonepnoe o6miectBo «M3marensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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