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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamMmma 1o ¢usuke s OOydarolUXCi C  3aJIepKKOU
ncuxuyeckoro paszputusa (nmamee — 3I[IP) Ha ypoBHE OCHOBHOTrO OOIIETO
oOpa3oBaHMsI TOATOTOBJIEHa Ha OCHOBe @enepalibHOTO TOCYIapCTBEHHOTO
o0pa30BaTeNLHOTO CTaHJAapTa OCHOBHOTO o0miero oOpaszoBanus (ITpukas
Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287) (manee — dI'OC 0O0O),
denepanabHON alanTUPOBAHHOM 00pa30BaTEIBLHOM MPOTPAMMBI OCHOBHOI'O OOIIIETO
oOpa3oBaHus JUIsl 00YYarOlIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI
(ITpuka3z Munnpocsemenus: Poccun ot 24 Hos6ps 2022 1. Ne 1025), denepanbHoit
paboueii mporpaMMbl BOCIIUTAHHUS.

061asa XapaKTEePUCTUKA y4e6GHOro npeaMmeTa «PUsnKa»

VYueOnbiii  npeamer «Duzuka» SABIAETCS CUCTEMOOOPA3YIONIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (U3MYECKUE 3aKOHBI MHUPO3TAHUS
SBJITFOTCSL OCHOBOHM COJEpXaHUsS KypCOB XHWMHH, OWOJOTHH, Teorpaduu u
acTpoHOMHUHU. DU3HMKa BOOPYKAET OOYUYAIOIMUXCS HAYYHBIM METOJOM TO3HAHUS,
MTO3BOJISIONINAM TTOJTy9aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpeamMeT MakcMMaabHO HampaBiieH Ha (QopMuUpoBaHHME WHTEpeca K
OPUPOJHOMY U COLMAIBHOMY MHPY, COBEPIICHCTBOBAaHHE IMO3HABATEILHOMN
nestenbHOCTH oOywatomuxcsi ¢ 3[IP 3a cuerT oBmaneHUs MBICIUTEIBHBIMU
orepalnusiMu CpaBHEHUs, 0000IIECHHs, pa3BUTHE CIIOCOOHOCTH apTyMEHTHPOBATh
CBOE MHEHHE, (POPMUPOBAHUE BOZMOKHOCTEH COBMECTHOM JESATEIHHOCTH.

N3yuenne ¢usnku cnocoOCTByeT pa3Buthio y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpaXeHMs, (PYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHUYCCKUA aHAIM3UPOBATh WH(OpPMAIUIO, MPEICTAaBICHHYIO B
pasnuyHBIX (opMax. 3HAYUMOCTh TpPEIMeTa JJIs Pa3BUTHS  KU3HCHHOU
KOMITCTCHIINA OOYYArONIUXCSl 3aKIIOYaeTCs B YCBOSCHWW OCHOBBI (PU3MYECKHX
3HAHWK, HEOOXOIUMBIX JUIsl TIOBCETHEBHOW JKU3HHW; HABBIKOB 3J0POBOTO M
Oe3omacHOro Il YeJOBEKa M OKpYy)Karomed ero cpeapl oOpasa >KHU3HH,
(hOpMHPOBAHUN FKOJOTHICCKON KYJIBTYPHI.

[IporpamMma oTpakaeT conaepkaHue oOydeHHs mpenMery «Dusuka» c
y4eToM O0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTel oOydaromuxcs ¢ 3IIP.
OBnazeHWe MaHHBIM Yy4EeOHBIM TMPEIMETOM TPENCTABISACT OMNPEICICHHYIO
TpyaHOCTh st oOyuatromuxcs ¢ 3I[IP. 310 cBsizaHO ¢ 0COOCHHOCTSAMU
MBICIUTEITLHOMN JESITEIbHOCTH, IEPUOANICCKUMHU KOJICOAHUSIMU BHUMAHMSI, MAJIBIM
00BEMOM TaMSATH, HEIOCTATOYHOCTBHIO OOINEro 3amaca 3HAHWUW, MOHUKEHHBIM
MO3HABATEJILHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUEBOTO PA3BUTHUS.

Jlist mpeofoneHust TPYAHOCTEN B M3yYEHUHU yueOHOro npenmera « Pu3nka
HeoOxoaMMa ajanrtanus oO0beMa U XapakTepa ydeOHOro wMarepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JJAHHOM KaTeropuud OOYYaloOlIMXCS, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro Marepuania.



JlanHast mporpamMma KOHKPETU3HPYET COJEp)KaHUE MPEIMETHBIX TEM B
COOTBETCTBUM C TPEOOBaHUSIMHU O0pPa30BaTEIBHOIO CTAHJAPTA, PEKOMEHAYEMYIO
NOCJIEI0BATEIBHOCTh U3YyUEHUsl Pa3fesioB (U3MKU C YUETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTro mpolecca, BO3PACTHBIX U
IICUXOJIOTHUECKUX 0coOeHHocTe oOywarommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0miero oOpa3zoBaHMsl, ONPENEIAET MUHUMAJIBHBII HAa0Op ONBITOB, IEMOHCTpALUH,
OPOBOAMMBIX YYMTEIEM B Kiacce, JabopaTOpHBIX pPadOT, BBIIOJIHAEMBIX
O0yJarOIIIMHUCS.

Metoanyecko OCHOBOW M3y4eHMs Kypca «DPu3nKa» Ha ypOBHE OCHOBHOTO
ob0mero  oOpa3oBaHUs  SIBISIETCS ~ CHCTEMHO-ACATEIBHOCTHBIM  IMOAXO[,
00€eCIeYnBaOIINIA TOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
0o0pa30oBaTENbHBIX  PE3YJIbTATOB  IOCPEACTBOM  OpraHU3allMM  AKTUBHOMN
MO3HABATEJIbHON JEATEIbHOCTH OOYYAIOIINXCS, YTO OYEHb BAXKHO MPHU OO0YUEHUH
nereit ¢ 3I1IP, 111 KOTOPBIX XapaKTEPHO CHUKEHUE TIO3HABATEIbHOM aKTUBHOCTH.

Ileau 1 3aga4u HU3YyYEeHUA yqe6H0r0 npeamMmeTa «PusuKa»

Obwue yenu n3ydeHus yuyeOHoro mpenmera «Dusnka» MNpPENCTaBICHBI B
denepanbHOM pabouell mporpaMmme OCHOBHOTO 0011Ier0 00pa3oBaHUsl.

OCHOBHOM 11€J1bI0 00yUEHUS AETEN C 3aJePHKKOIM ICUXUUECKOTO Pa3BUTHS Ha
JAHHOM IIPEAMETE SBISETCS: MOBBIIMICHUE COLMAIBHOW ajanTaluu JETeW 4epes
npuMeHeHUe (U3NYECKUX 3HAHUM Ha MPAKTHUKE.

Jist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JjIs HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYIO  0OOpa3oBaTeiIbHYI0  MPOrpaMMy,
JOMUHUPYIOILEE 3HAU€HHE MPUOOPETAIOT TaKHUE yeu, Kak:

. npuoOpeTeHrue HHTepeca M crpemiieHus oOydaroutuxcs ¢ 3IIP k
HAayYHOMY HW3YYEHUIO IPUPOABI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

. pa3BUTHE 0a30BBIX MPEJCTABICHUN O HAYyYHOM METOJIC MO3HAHHS H
dbopMHUpOBaHUE UCCIIETOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIITUM SIBJICHUSIM;
. dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHUs, HA JOCTYITHOM JIJIs

oOyuatomuxcs ¢ 3[1P ypoBHe, kak pe3ynbrata u3ydeHusi OCHOB CTPOCHUSI MaTEPHUU
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

. dbopmupoBaHue NMPEACTABICHUN O PO (PUBUKHU JJI Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH.

JlocTrxKeHne ITUX 1eel 00ecTieYnBaeTCs PEIICHUEM CISAYIONUX 3a0ay.

. npuoOpeTeHre 6a30BbIX 3HAHUI O TUCKPETHOM CTPOEHUHU BEILIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, JJICKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

= npuoOpeTeHNEe YMEHUM OMUCHIBATh U OOBSCHATh (PU3NYECKUE SIBICHUS
C MCTOJIb30BaHUEM TMOJYYEHHBIX 3HAHUM U C OTIOPOI Ha IJIaH/CXeMy;

= OCBOCHHME METO/IOB PEIIEHUsI NPOCTEHIIMX pacdyE€THBIX 3aj1ad C
UCIOJIb30BaHUEM (PU3UUECKUX MOJIENICH C OIOPO Ha allTOPUTM;



= pa3BUTHE YMEHUN HAONIONATh TPHUPOMHBIC SBICHUS W BBIMOIHAITH
OMBITHI, Ja0OpaTopHble pabOThl U IKCHEPUMEHTAIbHBIE HCCIENOBAHUA C
UCITIOJIb30BAHUEM U3MEPUTENIbHBIX MPUOOPOB (110 PYKOBOJCTBOM YUHTEJIS);

= OCBOEHHE TpUEMOB paboTel ¢ uHboOpManuen  PU3NYECKOTO
COJIEp>KaHMsl, BKJIIOYash HMH(OpPMAIMI0O O COBPEMEHHBIX TOCTHKEHUSIX (HU3HKH,
aHaJu3 U OlICHUBaHUE UH(POPMALIUK;

= 3HAKOMCTBO CcO cdepamMu  Npo(EeCCHOHANBHON  JIESTENbHOCTH,
CBSI3aHHBIMH C (DU3WKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTHKCHHSIX (DH3NYIECKON HAYKH.

OcoGeHHOCTH 0TGOpa M aJaNTalluy y4eGHOro MaTepuasa no pusuke

OcHoBoii  oOyuenuss  obOywarommxcsi ¢ 3[[P  Ha  mpeamerax
€CTECTBEHHOHAYYHOTO IIMKJIA SBIISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIHTEIBHBIX
omeparuii (aHajau3, CHUHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBIMOJHECHUS
pa3BUBAIOIIMX YOpPaKHEHUH, (OopMHUpPOBaHHE MPUEMOB YMCTBEHHOH paOOTHI:
aHaJIM3 HWCXOJHBIX JIaHHBIX, IUIAHUPOBAHWE Marepuasga, OCYIIECTBICHHUE
MO3TAllHOTO U UTOTOBOI'O CAMOKOHTPOJISI, @ TaK)KE€ OCYIIECTBIISETCS JIMKBUAALUS
npoOesioB B 3HAHUAX, 3aKpEIUICHME HW3YYEHHOIo Marepuana, oTpaboTka
aJICOPUTMOB, MOBTOPEHUE MpOoWeHHOro. bosbiioe 3HaueHne NPUIAETCs YMEHUIO
pacckazaTb O BBIOJIHEHHOM paboTe ¢ MpaBWIBHBIM  YNOTpeOJICHUEM
COOTBETCTBYIOIICH TEPMUHOJOTUM U COOJIIOJIEHUEM JIOTUYECKUX CBS3eld B
uznaraemMmoMm Marepuaie. [ns oOyuaromuxcs 3[1P Ha ypoBHE OCHOBHOIO OOIIETO
o0pa3oBaHMsI MO-TIPEKHEMY SIBIISIOTCA XapaKTEPHBIMU: HEAOCTATOYHBIA ypPOBEHb
pa3BUTHUS OTIEIBHBIX MCUXUYECKUX MPOIECCOB (BOCHPUATHSA, BHUMAHUS, TAMSTH,
MBIIJICHUSI), CHIDKEHHBIA YPOBEHb WHTEIUICKTYaqbHOTO PAa3BUTHS, HUZKUH
YpOBEHb BBHIMIOJHEHHUS] YYEOHBIX 3aJaHUil, HHU3Kas YCIEIHOCTh OOYYEHHS.
[Tostomy  mpu  HU3ydeHUU bu3uku  Tpebyercs  LEeNEeHaNpaBICHHOE
WHTEJUICKTyallbHOe  pa3BuTue oOydvarommuxcst ¢ 3[IP, otBewaromee wux
OCOOEHHOCTSIM ¥ BO3MOXKHOCTSIM. Yd4eT ocoOeHHocTel oOydarommxcsa ¢ 3I1P
TpeOyeT, 4TOOBl MPU U3YYCHWU HOBOTO MaTepuana 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIOIINX  CBSI3b  (PUBMKM C JKWU3HBIO, aKTyalu3alus TMEePBUYHOTO
KU3HEHHOTO OMbITa O0YYaOLTUXCA.

YcBoeHME MpPOrpaMMHOIO Matepuayia 1o (U3MKE BBI3BIBAET OOJBIINE
3arpynHenus y oOydaromuxcsa ¢ 3IIP, mosatomy Teopusi uzydaercsi 0e3 BBIBOJOB
CIIOXHBIX (popmyi. 3amaun, TpeOyromre MPUMEHEHHSI CIOKHBIX MaTeMaTUYECKUX
BBIYMCIICHU W (OopMys, B OCOOEHHOCTHM TaKuUX TeM, Kak «MexaHuueckoe
NBIKEHUE», «ApXHUMenoBa cuiay, «MexaHudeckas SHEPrus», «IIEKTPUUYECKUE
SBJIICHUS», «DJEKTPOMArHUTHBIC SIBIICHUS, PEIIAIOTCS B KJIACC€ C MOMOUIBIO
YUUTEJIS.

Oco0oe BHUMaHHME NpU U3YYEHUH Kypca (PU3UKU yAENsSeTCS MOCTAaHOBKE U
OpraHM3alli SKCIEPUMEHTa, a TakkKe MPOBEACHUIO (MPEUMYIIECTBEHHO Ha
Ka)XZIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTpALHii (BO3MOXHO C UCHOJIB30BaHUEM
AIIEKTPOHHOM JIeMOHCTpanuu). HekoTopbie TeMbl 0053aT€IbHO JTOKHBI BKIIIOUATh



OTIOpHBIE JTAOOpATOpHBIE PaOOTHI, KOTOPHIE PA3BUBAIOT YMEHHE IOJIH30BATHCS
MpOCTEHIIMMU MpubOpaMu, aHAIM3UPOBATh IOJYYEHHBIE JaHHbIe. B CBs3M C
OCOOCHHOCTSIMH  TIOBEJACHUS U  JesITeNbHOCTH  oOydaromuxcs ¢ 3[IP
(pacTOPMOXKEHHOCTb,  HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOXKANIIUI
KOHTPOJIb 3a COOJIFOCHHWEM IPaBWJI TEXHUKH OE30MaCHOCTH IIPU MPOBEICHUU
Ja00paTOPHBIX U MPAKTUIECKUX PadOT.

bonbmioe BHMManue Tipu u3ydeHun Gusuku noapoctkamu ¢ 3IIP
oOpariaercsi Ha OBJIAJICHUE WMH TPAKTHYCCKUMH YMEHUSMU W HaBBIKAMHU.
[IpenycmaTpuBaeTcs yMEHBIIIEHUE 00bEMa TCOPETUICCKUX CBEACHUH, BKIIOUCHUE
OTHCJBHBIX TEM WM IEJbIX pa3lleloB B Marepualibl sl  0030pHOTO,
03HAaKOMUTEIBLHOTO WK (PaKkyIbTaTUBHOTO M3ydeHus. [Ipenyiaraercst ymeHbIlIeHUE
o0beMa MaTEeMaTUYECKUX BBIUMUCICHHN 3a CUET YBEJIWYCHUS] KayeCTBEHHOTO
ONMCAHUS ABJICHUU U TTPOIIECCOB

JlocTaTOYHOE KOJUYECTBO BPEMEHU OTBOAUTCS HAa PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMNX CBSI3b (DU3UKU C JKU3HBIO, C TEMHU SBIICHHSIMHU,
HaOJII0ICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHHI YUSHUKAM M3 UX JKM3HEHHOTO OIBITA.

MakcuManbHO  HUCHOJIB3YIOTCA ~ MEXKIPEIMETHBIE CBSI3M C  TaKUMHU
JTUCHMIUIMHAMU, Kak reorpadus, Xumus, Ouosorus, T.K. oOydarommecs ¢ 3IIP
0COOCHHO HYKIAIOTCS B MPENOJHECEHUH OJHOTO M TOTO K€ YUeOHOro Marepuasa
B pPa3JIMYHBIX aCIMEKTaX, B €ro BapbUPOBaHWU, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUHA TOJYYEHHBIX 3HAHWW M TMPAKTHYECKUX yMeHUH. [lo3Bomsid
paccMaTpuBaTh OJIMH M TOT € Y4YEOHBI Marepuaa C pa3HbIX TOYEK 3PEHUs,
MEXIPEIMETHBIC CBSI3U CIOCOOCTBYIOT €ro JIy4IlIeMYy OCMBICIEHHUIO, OoJiee
MPOYHOMY 3aKPEIJICHUIO TTOJIYYEHHBIX 3HAaHUM U MPAKTUYECKUX YMECHUH.

[IpumepHble BUABI JeATEJbHOCTH o6Gy4yawmuxca ¢ 3IIP, o6ycioB/ieHHble O0COGHIMU
o6pa3oBaTe/IbHBIMM NOTPEGHOCTAMH M o06Gecne4yuBalOIIUe OCMBICIEHHOE OCBOEHHe
co/iep>KaHUM 06pa30BaHUA N0 npesMeTy «PU3nKa»

[IpumepHass TeMaTtuueckas M TEPMHUHOJIOTHYECKAs JIEKCHKAa 110 Kypcy
¢usuku coorserctByer @OIT OOO.

Conepxanue BUI0B JearesibHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax duzuku
ompenensaeTcss HuX O0cCOoObIMH oOpa3zoBaTelbHBIMU TOTpeOHOCTSIMU. [lomumo
mupoko ucnosbdyeMbix B @OII OO0 obmwux s BceX 00ydYaronIuxcsi BHUJIOB
JESATETLHOCTH CIIETYEeT YCUIUTh BHUJIBI JACATEIBHOCTH, CTICU(PUIHbBIC TSI JTaHHOU
KaTeTOpUU JIeTeH, O0OCCIeUnBaIOIIe OCMBICIICHHOE OCBOCHHE COACPKAHUS
oOpa3oBaHus MO MPEIMETY: YCUJICHHUE MPEAMETHO-TIPAKTUUECKON JACATEIHHOCTU C
aKTUBM3AIlMEH CEHCOPHBIX CHCTEM; OCBOCHHME MaTepuasa ¢ OMOpOH Ha aJIrOpUTM;
«MOIIAroBOCTh» B HW3YYEHHM MAaTepualia; UCIOJIb30BaHUE JIOMOJTHUTEIBHOMN
BU3YaJIbHON OMOpPHI (CXEMBbI, MIA0JOHBI, OMOPHBIC TAOJHIIBI); PEUYEBOU OTYET O
MPOLIECCE M PE3YyJbTaTe ICATEIBbHOCTH; BBIIIOJHEHUE CIELMUAJIbHBIX 3aJaHui,
00eCTIeUMBAIOIINX KOPPEKIIUIO PETYJIAINN y4eOHO-I03HABATEILHON AEATEIbHOCTH
1 KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.



Hnsa oOyuatomuxcs ¢ 3P cymiecTBeHHBIM SIBISIFOTCSI MIPHEMBbI pabOTHI C
JEKCUYECKUM MaTepuaiaoM no npeamery. llpoBoaurtcs cneunanbHas padoTa 1O
BBEJICHUIO B aKTHUBHBII CJIOBaph 00YYarOMIMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3ydyaemble TEpMUHBI BBOJATCS HA IOJUCEHCOPHOW OCHOBE, 0O0s3aTesbHa
BU3YaJlbHAsl MOJJIEP)KKA, aITOPUTMbI pabOThl C ONpPEAEIEHUEM, OIOPHBIE CXEMBbI
JUISL AKTyaJIn3aliy TEPMHUHOJIOTUU.

B cBs3u ¢ 0coObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOLIUXCS C
3I1P, npu 1uIaHUpOBaHUWM PAOOTHl YYEHHKA HA YpPOKE CIEAYeT MPUIEPKUBATHCS
CJIEAYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOIMMO: JaBaTh AJITOPUTM OTBETA; pa3peliaTh
IIOJIb30BAThCS IUIAHOM, COCTABJICHHBIM IPHU IOJATOTOBKE JOMAIIHETO 3aJaHHS;
JaBaTh OoJibllIe BPEMEHHM TOTOBHUTHCS K OTBETY Yy JOCKH; pa3pelaTh JAelaTh
IpeIBapUTENbHBIE 3aIIMCH, TIOJIb30BAThCS HATJIAIHBIMU TIOCOOUSMU.

2. Ilo BO3MOXHOCTH 3a7jaBaTh OOYYarOIIMMCSI HAaBOSIINE U YTOUHSIOLINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM IOCJIEOBATEIBHO U3JI0KUTh MaTeprall.

3. CucreMaTnyecKky NPOBEPATh YCBOEHUE MaTepuaia 1o TeMaM YpPOKOB, JUIs
CBOEBPEMEHHOI0 OOHAPYKEHHUS TPOOEIIOB B MPOIIEAIIEM MaTepHale.

4. B mponecce u3y4eHHS HOBOIO Marepuajga BHHMAHHME YYEHUKOB
oOpaiiaeTcsi Ha HauboJiee CIOXKHBIE pa3zienbl u3ydaemMoil Tembl. Heobxommmo
yame oOpamiarbCsi K HUM C BONPOCAMHM, BBISICHSIOIIMMH NMOHHMaHUE Y4eOHOTO
MaTepuana, CTUMYJIMPOBATh BOIMPOCHl MPHU 3aTPYIHEHUSIX B YCBOCHHHU HOBOIO
Marepurana.

MecTto yue6HOro npegmera «®PU3rKa» B y4e6GHOM IJIaHe

B cootBerctBuu ¢ ®DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO oOmiero oOpa3oBaHUsi ydeOHbIM npeamer «Duszukar
BXOJUT B TpenMeTrHyio obnacte «EcTecTBeHHBbIE HayKu» W SIBISETCS
oOs3aTeNbHBIM A M3ydeHus. OOIliee Yuciao YacoB, PEKOMEHIOBAHHBIX JIJIS
n3ydeHus: ¢uszuku — 238 gacos: B 7 kiacce — 68 yacoB (2 yaca B Heaenw), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PuU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKUE
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. Dusmnueckue MpuOOPsl U MPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI ASEHUS Kbl U3MEPUTEIBHOT0 TpUbopa.
N3mepenue pacCTosIHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temneparypbl NPy IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JATYMKA TEMITEPATYPHI.

ag > D

6. IlpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HaOmronenue  sABieHHN,  OOBACHSIONIMXCS ~ NPUTSIKEHUEM  WJIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPY>KEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue WHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBHe Tea Kak NPUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHEHHE Macc 0 B3aUMOJIECHCTBHIO TEJL.
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CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OrmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IMIapuka TIo
HAKJIOHHOM IUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT TIPHIIOKEHHOW CHJITBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuuecknii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeJ: MJIABaHUE WIM TOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThI, JIEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIICH CHIIHI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKH U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU3OHTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.
3. Uzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4, I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHM:
Temionepeaaya u COBEpILICHUE paboTHI. Bunpr TEIUIONEPEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro naBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmroneane xureHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MAarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKHUX 3aPSI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3mepenue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTPUYECKOro HaApsKEHUS BOJIbTMETPOM.
. PeoctaT u marazuH cONpOTUBIICHUN.
. Bzaumonencrere noCTOAHHBIX MAarHATOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3/IeJI€HUs II0JIFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHUe U N3y4eHHUE PabOTHI DJIEKTPOIBUTATENIS.

20. M3mepenue KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI O WCCIECIOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NpPSIMOJIHMHENHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE NpsMOJMHENHHOEe JBuKeHue. (CBOOOJIHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. Ilepuon u yactora oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs1, APYI'Ue BUIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHas SHEPrUs Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBHUYKEHUS TEla OTHOCHTEIBHO PA3HBIX TEI

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenienrie padOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHWYeCKUX BOJIH. [IpoposibHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koseOaHUM Ten MOJA JEUCTBUEM CUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
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MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOoJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH MEepHOa KoeOaHU Mpy>KMHHOTO MasgTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IMEpUOJA KOJEOAHUI rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxenune csera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moaenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXK€HUsI CBETOBOrO Jy4da OT yria
naJICHuUs.
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W3ydeHne xapakTepuCTUK U300pakeHUs IPeIMeTa B TNIOCKOM 3epKalie.
3. HccienoBaHue 3aBUCUMOCTH yTjia MPEJOMIIEHHSI CBETOBOIO Jy4a OT yrjia
NaJICHNS HA TPAHULIE «BO3yX—CTEKIION.



[Tomy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PanunoaktuBHOCTE. Ajbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHHUH BCETO Kypca U3HKH, a TAKXKe JJIA MMOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelarbh 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYCHHBIX 3HAHWU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTHUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

[] mposiBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSAHUIO POCCUUCKOM
(pu3HUECKOW HayKU;

[] IEHHOCTHOE OTHOMICHHUE K JOCTHIKEHUAM POCCHUCKUX YUEHBIX --(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

[J TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

[J OCO3HAHHE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHLUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

[] BOCHIPHUATHE ACTETUUECKUAX KAaYeCTB (PU3NUECKONH HAYKH. €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

[1 oco3HaHWE IEHHOCTH (PU3MUECKOW HAyKd KaK MOIIMHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEWILEW COCTaBIISIOLICH
KYJBTYPBI;

] pa3BuTHE HAyuyHOW JIFOOO3HATEJIBHOCTH, MHTEpPEcAa K HCCIAEA0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

[J  OocO3HaHWE [IEHHOCTH 0O€30MacHoro odpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

[1 chopMUpOBAaHHOCTh HaBbIKA peQIICKCHH, TPU3HAHUE CBOETO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

[] aKTMBHOE YYacCTHE B PEIICHWH NPAKTHYECKUX 3a7ad (B paMKaX CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e [] MHTEPEC K MPAKTUUECKOMY M3YUECHUIO TIPO(DECCHid, CBSI3aHHBIX C (DH3UKOM;

e 7) JKOJIOTHYECKOT0 BOCTIUTAHMS

e [] opweHTanusg Ha NPUMEHECHHE (DM3MUCCKUX 3HAHWUW IS PEIICHHUS 33734 B
00JIacTH OKPY’KAIOIIeH Cpenapl, IJIaHUPOBAHMS IIOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX MTOCJICICTBHM JIJIS1 OKPYKAIOMIEH CPEJIbI;

e [] oco3HaHue TriI00AJILHOTO XapaKTepa AKOJOTHUECKUX MPoOJeM U MyTeH HX
pelieHus;

e §8) azanTanmuM K HM3MEHSIOIIMMCSl YCJOBHSM COIUAJIBHOM M NPHUPOIHOM
cpeabl:

e [J moTpeOHOCT, BO B3aUMOJCHCTBHM NPH BHIIIOJHCHHU WCCICIOBAHHA H
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTux;

e [] TMOBBIIICHHE YPOBHSI CBOSH KOMIICTEHTHOCTH 4YEpPe3 MPAKTHUSCKYIO
NESATEIIbHOCTD;,

e [J morpebHOCT, B (POPMHPOBAHMH HOBBIX 3HAHHWH, B TOM 4YHCIE
dbopMyIUpoBaTh HACH, IOHSATHS, TUIOTE3bl O (UIHMYECKUX OOBCKTaX U

SIBJICHUSIX;

e [J ocozHanue aepUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEHW B 00J1acTH
bu3uKY;

e [ mjaHMPOBAHHE CBOETO Pa3BHUTUA B NPHOOPETCHHH HOBBIX (PHU3HUCSCKUX
3HAHUM;

e [] cTpeMJicHHE QHAJIM3UPOBATH U BBISABJIATH B3AUMOCBS3M MPUPOJbI, OOIIECTBA
Y SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e [J omeHka CBOMX JCUCTBHM C YYETOM BJIMAHUS Ha OKPYXAIOUIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble jJJoruueckue JeMicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISAITh MPUYMHHO--CJIEICTBEHHBIE CBSI3M IPH HU3YyYEHUU (DU3UUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BbIOOp Haubosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METOJbI, THCTPYMEHTHI U 3alpOCHl MPHU TIOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu H WUIFOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
pa®oT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXAaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUMATh LIEJIM COBMECTHOM JIE€ATEIIBHOCTH, OPTaHU30BbIBATh JNEHCTBUS
no €€ JOCTHKEHUIO: paclpeiensiTh poiH, OoOCYKIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHHMPYS CBOM JEUCTBUSA C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATENLHO COCTABISITH AJITOPUTM pelieHus GU3NUEeCKOM 3a/1auu WU
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh NIpeIjiaracMbie BApUAHThI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U IpeajiaraTh mjiaH €€ u3MEeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHSI U JIOTUKY JPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K konIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUI:

UCIIONB30BaTh  MOHATHS:  (u3MUeckue ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMs BeulecTBa (TBEpPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHMYECKOE JIBIKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABMKEHHME YacTHIl BELIECTBA,
paBHOMEpPHOE  JIBI)KEHHE, HEPAaBHOMEPHOE  JBWKEHHE, MHepLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE Tel, MPEBpaIICHUS
MEXaHUYECKON PHEpPruM) Mo OMMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIKX TaHHOE (PU3NUECKOE SBICHUE;
pacmo3HaBaTh TNPOSBICHHE M3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XalIlleM MHupe, B TOM 4YHuclie (U3HUECKHe SIBICHUS B TMPUPOIE:
OpUMEPHl ABW)KEHUS C PA3IMYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPUPOAE U TEXHHUKE, BIHSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TEJIe YeJIOBEeKa, MMPH dTOM NEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yU4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SBICHHUS, UCIIONIb3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPENIHSASA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIOIIAS CHUJIa, MEXaHWYecKas padoTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETHYECKas U TMOTEHIMalIbHAs JHEPTHus), MPHU OMHCAHWUU IPABUIHHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HMCHOJIb3yeMbIX  BEJIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs pblyara (0Joka),
«30JI0TO€ TMPaBUJIO» MEXAHHWKH, 3aKOH COXpaHEHUS MEXaHHYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JOTHYECKHX ILAaroB ¢ ONOpOH Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE
npeanosjoxkeHue  (TUMoTesy),  pa3idyaTh W UHTEPHIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pYy10BaHHUS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIIOTHOM MOrPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
yIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITATKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJlO, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TabMUIl W TpaduKOB, JeNaTh BBIBOJBLI MO PE3yJIbTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeJO, KOAI(PPUIMEHT TMOJIE3HOTO JEeUCTBUS
IOPOCTBIX MEXAaHU3MOB), CJIEAys NPEVIOKEHHOW HWHCTPYKLUUU: TpU
BBITIOJTHEHHH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYUBOM WM MOXET OBITh
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM Yy4eOHBIX MCCIEIOBAaHUN, MpPU 3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEUTh 34 BBINOJHECHUEM IUJIAHA JEUCTBHUM, aJCKBAaTHO OLICHWBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koH1y o0yueHus B 8 ky1acce mpeMeTHbIE pe3yJIbTaThl Ha 6230BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIONb30BaTh TIOHATHS: Macca M pa3Mepbl MOJIEKYII, TETNIOBOE IBUKCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrusi, TEIIOBOM JBHUTaTelNb,
AIIEMEHTAPHBIN SIEKTPUUECKUN 3apsif, HIEKTPUIECKOE TOJIe, MPOBOTHUKA
U TUPJICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
paznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CHKaTHe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIusl, TUIaBJICHUE, KpUCTauIM3anus (OTBEpJeBaHUE), KHUIIEHUE,
TeruIonepeaya (TerI0MPOBOHOCTS, KOHBEKIINS, U3ITy4YEeHHE),
3JIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS IEKTPUUECKOTrO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT WHITYKIIHS)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’KalollleM MHupe, B TOM 4YHucie (U3HUECKHE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHWE W KaMWULIpHBIE SBICHUS B TPHUPOJE,
KpUCTAIUIBI B Tpupoje, uinydeHue ConHIA, 3amMep3aHue BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid TOJIFOCOB, POJIb MarHUTHOTO TOJS ISl KU3HU Ha
3emiie, MOJIIPHOE CHSIHHE, TIPU STOM MEPEBOANTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUH;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TE M (PU3MUECKUE SIBJICHUS, UCTIOIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKHUI 3apsf,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICI KCIOJIb3YEMBIX BEIUYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XapPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ omnopol Ha 1—2 W3y4EHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble M €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3MYEeCKUX METOOB, HCIOJb3ySl ONHCAHWE MCCIEHOBAaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3MYecKuX CBOMCTB Tel (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JTaBICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLECCa OCTBIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IoWAAM €€ NOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBUE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€ TMOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DPU3MUYECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C WCHOJB30BAaHMEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAN TOTEPEYHOrO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

POBOANTH KOCBEHHBIE W3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COIMPOTHUBIECHHE MPOBOAHHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
npUOOPHI, HArpPEeBATEIbHBIEC IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBIATh CXEMbI JIIEKTPUUYECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziuyasi ycIoBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHMM U TYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAILUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEepKaHusi, B TOM 4YHucie MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHON WJIM HCCIIEeI0BATEIbCKON AEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 3aJla4aMHM, CJIEIUTh 3a BBIMOJIHEHUEM IUIaHa JCHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, miacTh4yeckasi), TpEHUE, LEHTPOCTPEMHUTENBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaJIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JABUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE JABHXKEHUE MO OKPYKHOCTH, B3aUMOJICICTBUE
TeJ, peaKTUBHOE JBHXKEHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE JBHKEHUE, OTPaKEHHUE
3ByKa, MNPSAMOJIMHEUHOE PaCHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KeHUE OEJI0ro CBeTa B
CIIGKTp UM CJIOKCHHME CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUSI CBETAa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
H3JIYUCHUS ) TI0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)XKarolieM MHpe (B TOM 4YHcClie (PU3NUECKHE SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBMKEHUE TJIaHET COJTHEYHOM CUCTEMbI, PEAKTUBHOE
JBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPACEHNUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 3XO, IIBE€Ta TE,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPadUOICTOBOTO W  PEHTTCHOBCKOTO M3JYyYCHHHM, €CTECTBEHHBIN
paauoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITyYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PATUOAKTUBHBIX M3JIYYEHUN Ha
OpraHM3M 4YeJIOBEKAa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUCCKHUX
SIBIICHUI;

OMHCHIBATh U3yYCHHBIC CBOMCTBA T M (PU3UYCCKHUE SBJICHUS, UCIIOJIB3YS
dbuznyeckre BeIWYMHBI (CpPEeAHSIE W MIHOBEHHAs CKOpPOCTh Tejla IMpu
HEPABHOMEPHOM JIBUKCHUU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTIJI0Bas
CKOpOCTb, CHJIA TPEHHUs, CHJIA YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAJEHHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHJIBI,
MeXaHHuecKass pabdoTa M MOIIHOCTb, MOTEHUIUAIbHAS DHEPTUs Tela,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHASA DHEPTUS CHKATOMN
MPYXUHBI, KUHETUYECKAs DHHEPrusi, IOJHAsA MEXaHW4YeCKas >HEprus,
MEePHOJT U YacTOTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEJIOMJICHUSI CPeJibl), IPU OMHUCAHUHU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH Tpa(PUKN N3YICHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
WCIOJIb3ysl 3aKOH COXPAHEHMSI SHEPruu, 3aKOH BCEMHUPHOIO TSATOTEHHS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISABIATDH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHbIE 3adadd (OmMUparomuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIICOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPTHH, 3aBUCHUMOCTh Tepuoaa KojeOaHWW NpyXKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHHUE CBOMCTB M300paKeHUsS B
TUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHsI MpeaMeTa B COOMparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MepsAeMOll BelauuuHbl ((POKyCHOE paccTosHuE
cobuparomeit  JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYEHHOM 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOJHOrO MajeHusi, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJTIO/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH padoTe C 1ab0paTopHbIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelbh aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS H3YYEHHBIX NpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YeOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHAOPMAIMI0O O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOJIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOSATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aIpOC, HAXOAHUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJIYICHHOW HH(POPMAIIMA Ha OCHOBE
UMEIONINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

WCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil HaydIHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(OpMAIIUU U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOTO COJEp KaHMUs,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU O3TOM TPAMOTHO  HCIIOJNB30BaTh  M3yYEHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayJauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

Pa3znea 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUHU BellleCTBA

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pa3gesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypcsl
Pa3nen 1. ®u3uka u eé posib B MO3HAHUYN OKPY:KAKIIET0 MUPa
PU3IKA - HAVKA O bu6mmoreka [JOK
11 K 2 https://m.edsoo.ru/7f416
pupoJie 194
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTtBenHoHay4n bubnnoreka [JOK
1.3 BIil METOT 2 1 https://m.edsoo.ru/7f416
MO3HaHUs 194
Utoro no pazneny 6

CrpocHe bu6mmoreka [IOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIECTBA
194
JBrokeHue u bu6mmoreka [IOK
2.2 B3aMOJEICTBUE 2 1 https://m.edsoo.ru/7f416
YacTHI] BEIIECTBA 194
ArperarHble bubnnorexa [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Hroro mo pazaeny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
Mexanundeckoe bubmorexa OK
3.1 3 https://m.edsoo.ru/7f416
JIBUKECHHE
194
MHepuuis, Macca but6mmorexa [IOK
3.2 P, ’ 4 1 https://m.edso0.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [JOK
3.3 Cuita. Bunsr cun 14 1 2 https://m.edsoo.ru/7f416

194

Hroro no paszneny 21
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Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JlaBieHue.
[Tepenaua
J— bubmuoreka [JOK
4.1 . 3 https://m.edsoo.ru/7f416
TBCPABIMU TCIIAMU, 194
JKUJIKOCTSIMH U T
ra3aMu
Jlapsenue bu6mmoreka [JOK
4.2 5 https://m.edso00.ru/7f416
KHUJKOCTH
194
bu6mmoreka [JOK
A
4.3 vocheproe 6 https://m.edsoo.ru/7f416
JaBJICHUC
194
[elictBue
JKUJKOCTH U Ta3a Ha bubmorexa OK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOrpy)EHHOE B
194
HUX TEJO
Uroro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus
bu6mmoreka [JOK
Pa6
5.1 abota 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
MpocThic bu6mmoreka [IOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
MexaHnnueckast bubmmorexa [TOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEpPrus 104
Hroro no paszneny 12
PeszepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 12
I[TPOI'PAMME
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8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabubl  IIpakTrHyeck
oOpa3oBaTesibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsbl
pecypchl
Paznen 1. TenoBble siBiaeHUs
Crpoenue u bubmmoreka [JOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BELLECTBA ce
TelLIoBLIC bubmuoreka [JOK
1.2 21 1 ) https://m.edsoo.ru/7f4181
MPOIIECCHI
ce
Wroro mo pazneny 28

Pa3znen 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS

DIIeKTpUUYECKHE
3apsasl. bubnnorexa [JOK
2.1 3apsKEHHBIE Tela 7 1 https://m.edsoo.ru/7f4181
15870, ce
B3aMMOJICICTBHE
[TocTrosiHHBIM bu6mmoreka [IOK
2.2 JNEKTPUUECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmiorexa HOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHYKIUs
ce
Uroro no pazaeny 37
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
14.5
YACOB IO 68 3
I[MPOT'PAMME
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9 KVIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(uudposbie)
n/  pasgenoBuTeM  Beer  Komrpoann — Ilpakruueck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnudeckoe
bu6nmoreka [IOK
NBIDKEHHUE U
1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOBI €10
adab
OIMCAHUS
BzanmoneiictBu bubmiorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Ten
adab
3AKOHEL bubnnoreka IIOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEeHHUs
adab
Utoro no pazneny 40
Pa3znea 2. MexaHn4yeckHe K0J1€0aHUA U BOJHEI
MexaHnueckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41
KoJe0aHus
adab
MexaHu4eckue bubnnorexa LIOK
2.2 oHLL 38 8 1 3 https://m.edsoo.ru/7f41
JHBL SBYK a4ab
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEKTPOMarHuT
Hoe Tole 1 bubmmoteka [IOK
3.1 6 2 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
a4ab
bIC BOJTHBI
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
3aKOHBI but6mmoreka [IOK
4.1 pacnpocTpaHEH! 6 2 https://m.edsoo.ru/7f41
sI CBEeTa ad4ab
JIMH3BI U but6mmoreka [IOK
4.2 ONITUYECKUE 6 3 https://m.edsoo.ru/7f41
npubopsI ad4ab
4.3 Paznoxenue 3 2 but6mmoreka [IOK
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0eJIoro cBeTa B
CIIEKTP

Hroro no pazneny

15

Paznen 5. KBanroBble siBJIeHUSA

https://m.edsoo.ru/7f41
a4ab

Ucnyckanue u bubnmnoreka HOK
5.1 MOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CIboeHME bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41
aTOMHOTO sijipa 2436
Sepibre bubmuorexa [JOK
5.3 P 7 1 https://m.edsoo.ru/7f41
peakuuu 2426
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
IToBTOpEHUE U
00001eHne bubnnoreka IIOK
6.1 COJICpIKaHUs 9 2 https://m.edsoo.ru/7f41
Kypca pu3uku 3a adab
7-9 xnacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO 0

I[TPOTPAMME
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