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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii mpeaMeT «PU3HNKay SIBISETCS CUCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, MMOCKOJIbKY (DU3NUECKUE 3aKOHBI MUPO3AaHUS
SIBJIAIOTCS OCHOBOM COJIEpKaHUsI KYpCOB XUMHH, OMOJIOTUH, Teorpaduu U
actpoHoMuu. dusnka BoopyxkaeT 00yJarommxcsi HayYHbIM METOJIOM MTO3HAHUS,
MO3BOJIAIOIIMM MOJy4aTh OOBEKTUBHBIEC 3HAHUSA 00 OKPYKAIOIIEM MHUPE.
[TpenMeT MakcuManbHO HampaBieH Ha (GOPMHUPOBAHHE HHTEPECa K IPUPOTHOMY U
COLIMAIBHOMY MUY, COBEPILIEHCTBOBAHHE [T03HABATEIBHON JEATENBHOCTH
oOyuatomuxcs ¢ 3[1P 3a cueT oBnaieHUsI MBICIIUTEIBHBIMU OTIEPALIHSIMH
CpaBHEHUs1, 0000ILEHUs, Pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHE,
(dbopMupOBaHKE BO3MOKHOCTEH COBMECTHOM AESITEIBHOCTH.

Nzyuenue ¢pusnku cnocoOCTBYET pa3BUTHIO y oOyuatouuxcs ¢ 311P
MPOCTPAHCTBEHHOTO BOOOpaxeHus, GyHKIIMOHATBHOW IPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh U KPUTHUYECKU aHAITM3UPOBATh HH(POPMALIHIO, PEJICTABICHHYIO B
pa3nuyHbIX hopMax. 3HAUUMOCTh MIPEAMETA JIJIsl Pa3BUTUS KU3HEHHOM
KOMIIETEHIIMH 00YYaOIIKXCsl 3aKII0YAeTCs B YCBOGHUHU OCHOBBI (PU3NYECKUX
3HAHMM, HEOOXOMMBIX JJIS IOBCETHEBHOM KU3HU; HABBIKOB 3JJOPOBOTO U
0e30macHOro JIJIsl YeJIOBEKa U OKPYKAIOIIEH ero cpeapl 00pas3a KU3HU;
(OpMHUPOBAHUU FKOJIOTUYECKON KYJIbTYPBHI.

[Iporpamma otpaxaet coaep:kanue o0yueHus npeametry «Ou3nkay ¢ yueTrom
0CcOoObIX 00pa3oBaTelbHBIX MOTpeOHOCTEN 0Oyuatomuxcs ¢ 3I11P. OBnaneHue
JAHHBIM YYEOHBIM MPEAMETOM MPEACTABISAET ONPEAECICHHYIO TPYIHOCTD IS
obOyuatomuxcst ¢ 3[TP. 9To cBI3aHO ¢ 0COOCHHOCTSIMU MBICTUTEIBHOMN
NeSATETbHOCTH, IEPUOIMUECKIUMH KOJICOAHUSIMHU BHUMAHUS, MaJIbIM 00HEMOM
MaMATH, HEJOCTATOYHOCTHIO OOIIIETo 3araca 3HaHUM, TOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHA.

Jl1st mpeofoneHust TPYAHOCTEH B M3ydeHUH y4eOHOro npeameTa « Du3nKa
HeoOXoaMMa ajanTtanus oo0bemMa 1 Xxapakrepa yueOHOro MaTepuana K
MO3HABATEJILHBIM BO3MOXXHOCTSIM JIAHHOW KaTeTOpUU 00YJaromuXcsi, y9eT UxX
0COOEHHOCTEU pa3BUTHS: UCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.
JlanHast mporpaMmma KOHKPETU3UPYET COAEpKaHue MPEAMETHBIX TEM B
COOTBETCTBHUHM C TPEOOBaHUSMHU 00pPA30BATEIHLHOTO CTAaHAAPTA, PEKOMEHAYEMYIO
MOCJIEIOBATENBHOCTD U3YyUEHHUS Pa3/IeIoB PU3UKHU C YYETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€H, JTOTUKHA Y4€OHOTO Mpoliecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOCTeN oOyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO
oO1iero o0pa3oBaHus, OIIpeeIsieT MUHUMAILHBIN HA0OP OMBITOB, IEMOHCTPAIIHA,
IPOBOAMMBIX YUUTEJIEM B KJIacce, IaOOpaTOPHBIX pabOT, BHITOIHAEMBIX
O0yJarOIIIMHUCS.

Mertoauueckon 0CHOBOM M3ydeHHs Kypca «Du3nka» Ha ypOBHE OCHOBHOTO
o01iero 00pa3oBaHwMs SIBISETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXOI,
00eCIeuynBaAOIINNA TOCTIKCHHUE IMYHOCTHBIX, METAPEMETHBIX U TTPEIMETHBIX



00pa30BaTENbHBIX PE3YIbTATOB OCPEACTBOM OPraHU3AIMH AKTHUBHOMN
N03HABATEJIbHOM 1€ATENBHOCTH 00YYaIOLINXCs, YTO OYEHb BaXKHO IPU O0yUEHUU
neret ¢ 3IIP, 115t KOTOPBIX XapaKTEpHO CHUKEHHE MT03HABATEIbHON aKTUBHOCTH.
Heau u 3a1a4n u3ydenus yayeOHoro npeamera « Dusuka»
Obwue yenu uzyyeHus: yueOHoro npeamera « PU3nuKa» NpeCTaBICHbI B
[TpumepHoii paboueii mporpaMMe OCHOBHOTO OOIIEr0 00pa30BaHusl.
OCHOBHOMH 11€JIbIO00YUYEHMS IeTEH C 3a1€PKKOM IICUXUUECKOT0 pa3BUTHS HA
JAHHOM MPEIMETE SBJISCTCA: MOBBIIIEHUE COLMAIBHOMN aJanTaluy J1eTel yepes
npuMeHeHue PU3NYECKUX 3HAHUI Ha MPAKTHUKE.
s obyuaromuxcs ¢ 3I1P, Tak ke, Kak U i1 HOPMaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBAaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IPOrpamMmy,
JOMHUHUPYIOILIEE 3HAU€HHUE MPUOOPETAIOT TaKHUE yeu, Kak:
® OCBOCHME 3HAHUH O METOJAaX HAyYHOTO IMO3HAHUS MPUPOIBI U
(dbopMHpOBaHKE HA 3TOI OCHOBE MPEACTABIEHUN 0 (U3NUECKON KapTUHE
MUDpa;
® OBJIAQJICHHE YMEHUSIMU NIPOBOJUTH HAOIIOACHUS IPUPOAHBIX SABJICHUH,
OMKCHIBATH U 00001IaTh pe3yabTaThl HAOIIOAEHUM, HCIIOJIb30BATh MPOCTHIE
U3MEpPUTEIbHBIE PUOOPHI 11 U3yYeHUs (PU3UUECKUX SIBJICHUM;
MPEACTABIATh PE3YIbTaThl HAOIIOJEHUHN WK U3MEPEHHI C TOMOIIBIO
Ta0NHILl, TPAPUKOB U BBISBISATH HA TOM OCHOBE IMIIUPUUYECKUE
3aBUCUMOCTH; IPUMEHSTh MOJYyUYECHHbIE 3HaHUS JIJIs1 OOBSICHEHUS
Pa3HOOOPA3HBIX MPUPOIAHBIX SIBICHUN U MPOLIECCOB, MPUHIUIIOB JEHCTBUS
BaXHEHIIINX TEXHUYECKUX YCTPOUCTB, AJIsl pelIeHUs] (PU3NYECKUX 3a]1a4;
® pPa3BUTHE [T0O3HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKHUX
CHOCOOHOCTEM, CAaMOCTOSITEIBHOCTH B IPUOOPETEHNH HOBBIX 3HAHUM, IPU
penieHnr GU3NYECKUX 3a/1a4 U BBIMIOJHEHUHU SKCIIEPUMEHTATbHBIX
UCCJIEIOBAHUN C UCTIOIb30BAHUEM MH(DPOPMALIMOHHBIX TEXHOJIOTUH;
® BOCHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS 3aKOHOB MPUPO/IbI, B
HEO0OXOAMMOCTH Pa3yMHOT0O UCIIOJIb30BaHUs JOCTHKEHUN HAyKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTUS YeJI0BEUECKOro 00I1IeCTRa,
YBa)XEHUS K TBOPIIAM HAyKW U TEXHUKHU; OTHOIICHUS K (PU3UKE KaK K
AJIEMEHTY 00I111e4eI0OBEeUEeCKON KYJIbTYpHI;
®  JCIOJIb30BAHUE MOJYYECHHBIX 3HAHUN U YMEHHI JUJISl PELLICHUS
NPAKTUYECKUX 3a7[ad TOBCEIHEBHOM KU3HH, 00ecriedeH st 0€30MacHOCTH
CBOEH JKM3HU, PAlIMOHATBHOTO MPUPOIONIOJIB30BAHUS U OXPaHbI
OKPYKAIOIIEN CPEBI.
JlocTuxeHue dTUX 1eel 00ecreuynBaeTCs pelIeHUEM CIEaYIONINX 3a0ay.
e 3HaKOMCTBO oOy4aromuxcs ¢ 3[1P ¢ meTomamu uccnenoBanusi OObEKTOB U
SBJICHUU IIPUPOJIBIL;
e npuoOpeTeHNne 3HAHUN O MEXaHMUECKHX, TeTIJIOBBIX, AJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBICHUSX, PU3NUECKUX BEIMUMHAX, XaPAKTEPU3YIOUIUX ITH
SIBJICHUS,



e (hopMHupOBaHNE YMEHUN HAOIIOAATH MPUPOIHBIE IBJICHUS U BHITIOIHSATH
OTIBITHI, TAOOPATOPHBIE Pa0OTHI U AKCIIEPUMEHTATBHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX IPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
MPaKTUYECKOMN KU3HU;

® OBJAJICHHE TAKUMU MOHITUSMU, KAKIPUPOJIHOE SBJIICHUE, SMITUPUUECKU
YCTaHOBJICHHBIN (hakT, mpobdiiema, THoTe3a, TCOPETUIECKHM BHIBO,
pe3yabTaT 3KCIEPUMEHTAIBHOM MPOBEPKH;

® TIOHMMaHUE OTIWYNI HAYYHBIX JAHHBIX OT HETPOBEPEHHOU MH(POPMAIINH,
IIEHHOCTH HAYKH JIJIs1 yIOBJIETBOPEHHSI OBITOBBIX, TIPOU3BOICTBCHHBIX H
KyJbTYPHBIX TOTPEOHOCTEN YETOBEKA.

Oco0eHHOCTH 0TOOpa M aJaNTALMH Y4eOHOI0 MaTepuaJia no Gpusuke
OcnoBoit 00yuenus ooyuatouuxcs ¢ 3IIP Ha npeqMeTax ecTeCTBEHHOHAYYHOTO
[IUKJIA SIBJIIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX Olepalui (aHaiums,
CUHTE3, CpaBHEHHUE, 0000I11IeHNE) HA OCHOBE BBITIOJIHEHHS Pa3BUBAIOIINX
yIpaKHEeHU, HOPMUPOBAHKE MPUEMOB YMCTBEHHON paOOThI: aHATU3 UCXOIHBIX
JTAHHBIX, TUTAHUPOBAHUE MaTepuaia, OCYIIECTBICHHUE MTO3TAITHOTO U UTOTOBOT'O
CaMOKOHTPOJIS, a TAKXKE OCYIIECTBIISIETCS IMKBUIAIUS TTPOOETIOB B 3HAHUSAX,
3aKpeIIeHHE N3YYeHHOTO MaTepraia, 0TpaboTKa aJrOpUuTMOB, ITOBTOPEHUE
MPOMJICHHOTO. boJIbIlIOE 3HAUEHNE MPUIAETCA YMEHUIO PACcCKa3aTh O
BBITIOJTHEHHOHN paboTe ¢ MPaBWIHHBIM YIIOTPEOJICHUEM COOTBETCTBYIOIICH
TEPMHUHOJIOTHH U COOTIOACHUEM JIOTHIECKHUX CBS3EH B M3JIaraeMOM MaTepuale.
st o6yuarommxcst 3IIP Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus Mo-
MPSKHEMY SIBIITFOTCS XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHD Pa3BUTHS
OTJICTBHBIX TICHXUYECKUX MPOIECCOB (BOCTIPUATHSI, BHUMAHUS, TIAMSITH,
MBIIIICHNS ), CHIOKCHHBIA YPOBEHb MHTEIJICKTYAJIbHOTO Pa3BUTHS, HU3KHIMA
YPOBEHb BBITIOJTHEHUS YUEOHBIX 3aJIaHUM, HU3Kasl YCTICIITHOCTh 00Y4YEeHHUSI.
[ToaToMy nipu u3yueHuu GPU3MKN TpedyeTCs 1eJIeHAIIPaBICHHOE
WHTEJUIeKTyalbHOE pa3BuTue oOy4daromuxcs ¢ 3[1P, orBevaromiee nx
OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocobeHHocTel oOydaromuxcs ¢ 3[1P
TpeOyeT, 4TOOBI MTPU U3YUYCHUH HOBOTO MaTepHuaia 0053aTelIbHO MPOUCXOIUIIO0
MHOTOKPAaTHOE €T0 MOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHHUE TEM M BOIIPOCOB,
PaCKpBIBAIOIINX CBS3b (DU3HMKU C KU3HBIO; aKTyaIU3aIus IEPBHYHOTO
YKU3HEHHOT'O OIbITa 00YYarOINXCSl.

YcBoeHHE MPOrpaMMHOTO MaTepraa 1o Gu3nuKe BBI3BIBACT OOJIBIITNE 3aTPyAHCHUS
y obyuaromuxcs ¢ 3[1P, moatomy Teopust uzyudaercst 6€3 BEIBOJIOB CI0KHBIX
dbopmyi. 3agauu, TpeOyIOIUe MPUMEHEHHUSI CIIOKHBIX MAaTEMAaTUUECKUX
BBIYHCIICHUN U (hOPMYJI, B OCOOEHHOCTH TaKMX Te€M, KaKk «MexaHnyeckoe
JBIDKEHUEY», « ApXHMeI0oBa cuiiay, «MexaHudeckast JHEPTUs», « DIEKTPUIECKHE
SIBJICHUSD», « DTIEKTPOMATHUTHEIE SIBJICHUS, PEIIAIOTCS B KJIACCE C TIOMOIIIHIO
YAUTEIIA.

Oco0oe BHUMAaHKE IPU U3YYEHUH Kypca (PU3UKHU yJensieTcs MOCTaHOBKE U
OpraHM3alMK SKCIIEPUMEHTA, a TAK)KE MPOBEICHUIO (IPEUMYILIECTBEHHO Ha
Ka)KJIOM ypOKe) KpaTKOBPEMEHHBIX IEMOHCTPAIMil (BOZMOKHO C HCIIOIb30BAaHHEM



AJIEKTPOHHOM JAeMoHcTpaIruu). HekoTopeie TeMbl 00s13aTENHHO JOJKHBI BKITIOYATh
OTIOpHBIE TaOOpaTOPHBIE pabOTHI, KOTOPBIE PA3BUBAIOT YMEHHUE MOJIb30BATHCS
MPOCTEUITUMU TPUOOpaMU, aHATU3UPOBATH MOTYUYEHHBIE IaHHbIE. B cBsA3M C
O0COOEHHOCTSIMU MOBEICHUSI U JIEATETbHOCTH o0yuatomuxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTAHU30BAHHOCTH) MPEYCMOTPEH CTPOKANIIIHIA
KOHTPOJIb 32 COOJIIOICHUEM MPABUII TEXHUKU O€30MaCHOCTH MPHU MPOBEICHUN
71a00paTOPHBIX U MPAKTUYECKUX PaldOT.

Bbonburoe BunManue npu nzydennu puszuku nogpoctkamu c 3I1P oOpamaercs Ha
OBJIaJICHUE UMHU MPAKTUYECKUMU YMEHUSIMU U HaBbIkaMu. [IpenycMarpuBaercs
yMEHbIIIEHUE 00beMa TEOPETUUECKUX CBEJICHUM, BKIIFOUEHUE OTICIIbHBIX TEM WUITU
LEJbIX pa3AesioB B MaTepUabl AJi1 0030pHOT0, 03HAKOMHUTEIBHOTO WM
dakynbraTuBHOrO M3ydeHus. [Ipeanaraercs ymeHbllieHHEe 00beMa
MaTeMaTUYECKUX BBIUMCICHUM 3a CUET YBEIMYCHUSI KAYECTBEHHOTO OMTMCAHUS
SIBJICHUW U ITPOLIECCOB

JlocTaToO4HOE KOJIMYECTBO BPEMEHU OTBOJAUTCS HA pPACCMOTPEHUE TEM U BOIIPOCOB,
PACKPBIBAIOIIUX CBSA3b (PU3HUKU C )KU3HBIO, C TEMU SBJIICHUSAMHU, HAOTIOICHUSIMH,
KOTOPBIE XOPOILIO U3BECTHBI YUEHHKAM U3 UX )KU3HEHHOTO OIIbITA.

MakcuMallbHO UCTIONB3YIOTCA MEXKIPEAMETHBIE CBA3U C TAKUMU JUCHUILIMHAMM,
Kak reorpadus, xumus, Ouosiorus, T.K. ooydarornuecs ¢ 3[1P oco6enno
HYKJIAIOTCS B TIPETIOTHECEHUH OJIHOTO U TOTO K€ y4eOHOro Marepuaa B
pa3JIMUHBIX acleKTaX, B €r0 BApbUPOBAHUH, B HEOJHOKPATHOM MTOBTOPEHUU U
3aKpEIUIEHNH MTOJTYyYCHHBIX 3HAHUM U MTPAaKTHYECKUX ymeHuu. [To3Bossis
paccMaTpuUBaTh OJWH U TOT K€ YUEOHBIN MaTepHuai C pa3HbIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JIyUIIEMY OCMBICIIEHHUIO, OoJiee
MPOYHOMY 3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMECHUH.

Buabl gessreabHocTu odyuaroummuxcs ¢ 3I1P, o0yc/ioBiaeHHbIe 0CO0BIMU
o0pa3oBaTeJbHBIMHU NOTPEOHOCTSIMH M 00€ecCIeYHBAIOIME OCMBICJICHHOE
OCBOEHHeE COJIePKAHNH 00pa30BaHus MO npeaMery «Pu3uKa»

Coneprkanue BUIIOB AesTenbHOCcTU oOydatomuxcs ¢ 3[1P Ha ypokax duzuku
ompesensieTcss ux ocoObIMu 00pazoBaTenbHBIMU TOTpeOHOCTIME. [ToMHUMO
mupoko ucrnosb3dyeMmbix B [IOOIT OO0 o6mux 11st BceX 00y4Yaromuxcst BUI0B
JESATEILHOCTH CIEAYET YCHIUTD BUJIBI ACSITSIBHOCTH, CIICITU(UIHBIC JIJIS1 TAHHOU
KaTeropuu JeTel, 00eCeYnBaloe OCMBICIEHHOE OCBOCHUE COICPKAHUS
o0pa3zoBaHus MO MPEAMETY: YCHICHUE MTPEAMETHO-TIPAKTHUYECKON JeATeTbHOCTHU C
aKTUBHU3AIMel CEHCOPHBIX CUCTEM; OCBOCHHE MaTepHrasa C OMOpPOil Ha alrOPUTM;
«TIOIIIarOBOCThY» B U3YUCHHUH MaTepuasa; UCIOIb30BaHUE JOTOJHUTEIHHOM
BU3YaJIbHOM OMOPBI (CXeMbl, IIa0JIOHBI, OTIOPHBIE TAOIHIIbI); PEYEBOM OTUET O
MPOIIECCe U Pe3yiIbTaTe AEATeIbHOCTH; BBITIOJIHEHUE CIICIIUANIbHBIX 3aJIaHHM,
00€eCIeYnBaIOIINX KOPPEKIUIO PETYISIUMN YUeOHO-TI03HABATEIBHON EATEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Jlist o6yuatomuxcs ¢ 3[1P cyiecTBeHHBIM SBISIOTCS IPUEMBI PAOOTHI ¢
JIEKCUUYECKUM MaTepuaaoM mo npeameTty. [IpoBoautcs crienmanbHas paboTa mo
BBEJICHHUIO B AKTUBHBIN CJIOBaph 00YUAIOIINXCSI COOTBETCTBYIONICH TEPMUHOJIOTHH.



N3ydaemble TepMUHBI BBOASTCS HA MOJIMCEHCOPHOW OCHOBE, 00s3aTeIbHa
BU3YyaJlbHAsl MTOJJIEPKKA, aJITOPUTMbI paOOTHI C ONPEAEIECHUEM, OITIOPHBIE CXEMBbI
JUIS aKTyaJIu3alii TEPMUHOIOTHH.

B cBs3u ¢ ocoOpiMH 00pa3zoBaTENbHBIMU NOTPEOHOCTIMU 00y4daromuxcs ¢ 3I1P,
IpU [JIAHUPOBAHUM PabOThl yUEHUKA HA YPOKE ClIeAyeT NPUIAEPKUBATHCS
CJIEYIOIUX MOMEHTOB:

1. ITpu onpoce HEOOXOAMMO: 1aBaTh AITOPUTM OTBETA; Pa3peIIaTh MOIb30BATHCS
IUTAHOM, COCTaBJICHHBIM MPH MOJTOTOBKE TOMAIIIHETO 3a/IaHus; JaBaTh OOJIbIIE
BPEMEHH TOTOBUTHCS K OTBETY Y JOCKH; pa3peliaTh JAeNaTh NpeaBapuTeIbHbIC
3aIllCH, TOJIH30BATHCS HATJISIIHBIMU TOCOOUSIMHU.

2. ITo BO3MOXHOCTH 3a/1aBaTh OOYYAIOIIMMCS] HABOASIINE U YTOUHSIOIINE
BOMPOCHI, KOTOPBIE TOMOTYT MM TTOCJIEIOBATEIHO U3JI0KHUTh MaTepHal.

3. CucremaTH4eCcKH MPOBEPATH YCBOSHUE MaTepraia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOI0 OOHAPYKEHHUS TPOOEIIOB B MPOILIECAIIEM MaTepHalle.

4. B npouiecce n3ydeHuss HOBOro Mareprajia BHUMaHUE YYEHUKOB O0palaeTcst Ha
HauboJee CI0XKHBIE pa3ieibl n3ydaeMon TeMbl. HeoOxoaumo vaiie oopamaThes K
HUM C BOIIPOCAaMHU, BBICHSIOIIMMU IOHUMaHKEe y4eOHOro MaTepuaa,
CTUMYJIMPOBATh BOIIPOCHI NPU 3aTPYAHEHUAX B YCBOEHUU HOBOTO MaTepuaa.
Mecto yueOHOro npeamera « ®usuka» B y4eOHOM ILIaHe

B cootBercTBUN ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTebHBIM
CTaHJapTOM OCHOBHOI'O 00111eT0 00pa3oBaHus yueOHbIN npeameT «Dusukar
BXOJIUT B MMPEAMETHYIO 00J7acTh « ECTeCTBEHHBIE HAYKW» U SBISETCS
00s3aTENbHBIM ISl U3YUEHUS.

VY4eOHbI TUIaH MpeayCMaTpUBAET n3yyeHue (GU3UKM Ha 0a30BOM YpOBHE, UCXOJS
U3 He MeHee 68 yueOHbIX 4acoB B y4€OHOM T'0Jly, BCETO 3a TpH roga oOy4yeHus — He
MeHee 204 gacos.



COAEPXKXAHUE OBYUEHUA

HporpaMMa npeayCcMaTpuBacT BHCCCHNUC HCKOTOPHBIX W3MCHCHUM: YMCHBIICHHUC
o0BeMa TCOPCTUUCCKUX CBG,HCHHﬁ, BBIHCCCHHUC OTACIIBHBIX TCM HMJIN LCJIBIX
Pa3aciIOB B MATCpUAJIbI JJIA O630pHOFO, O3HAKOMUTCIIbBHOT'O U3YUYCHUA (KprI/IBOM
0003HaYEHBI TEMBbI, U3YYCHUC KOTOPLIX ITPOBOJUTCA B OBHAKOMHUTCIBHOM HJ'IaHe)

7 KUIIACC

Pasznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KalOLIEero Mupa

®duszrka — Hayka o npupoje. Asnenus npuposl (MC4). Puznyeckue sBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckue BenuuuHbl. M3mepenune ¢puznueckux BennyuH. Qusuyeckue
npubopwl’. [loepewinocms uzmepenuii. MexayHapoaHas CUCTEMA €TUHUIL.
Kak ¢usuka u apyrue ectecTBeHHbIC HAYKU U3YYalOT IPUPOy. Ecmecmeenno-
HAYYHblLL Memoo NO3HAHUA: HaOI00eHUe, NOCMAHOBKA HAYYHO20 80NPOCd,
8blOBUIICEHIE 2UNOme3, IKCNEPUMEHM N0 NPOBePKe cUnome3s, 00bsCHeHUe
Habarooaemoeo asienus. Onucanue Qu3u4ecKux sa61eHull ¢ NOMOUubI0 Mooenell.
[IpeameT u MeToabl GUUKH.

Hemoncmpayuu

1. MexaHnuueckue, TEMIOBbIE, SJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®usnueckue TpruOOpPsI U IPOLEaypa MPSMbIX U3MEPEHHUN aHATIOTOBBIM U

M (POBBIM NPUOOPOM.

3. OnpeneneHre NorpeHOCTH SKCIIEPUMEHTA.

@ponmanvhrvle 1abopamopHvle padomul Uiu 31eKMPOHHAA 0EMOHCIMPAUUSL.
1.Onpenenenue MeHbl ASICHUS U3MEPUTEIBHOTO Mpruoopa (MCHOIb3Ys
TEXHOJIOTMUYECKYIO KapTy SKCIIEPUMEHTA).

2. U3mepenue o0bEMaA )KUAKOCTH U TBEPOTO Telia

3. Onpedenenue pazmepos Maivix mei.

Paznen 2. IlepBoHayajibHbIe CBeJIeHUS 0 CTPOEHUM BelllecTBa

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBL, UX pazmepul. Onvimvl, 00KA3b16aOWUE
OUCKpemHoe cmpoeHue 8eujecmad.

JIBr>kenue yacTuil BemecTBa. CBsi3b CKOPOCTH JBUXKEHUS YACTHUI] C TEMIIEPATYPOH.
bpoyHnoBckoe npmxenue, mudysus. Bzaumooeticmeue wacmuy sewecmasa.
npUMsICeHUe U OMmaiKuGaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CIMPOEHUE 2308, HCUOKOCIEL U MBEPObIX
(kpucmaniuueckux) men. Bzaumocesnszws medcoy ceolicmeamu euyecms 8 pa3Hvix
azpe2amuublx COCMOSHUAX U UX AMOMHO-MOJIEKVIAPHbIM CIPOEHUEM.
Ocobennocmu azpe2amuulx COCMOAHUU 800bl.

Hemoncmpayuu

1. HaGnronenue 6pOyHOBCKOTO JIBHKCHHS.

2. Habmonenue quddysun.

DponmanvHule 1adOpamopHvle padomuvl u ONbINLbL

1. Ouenka quamMeTpa aToMa METOJIOM PSIIOB (C UCTIONBb30BaHUEM (GoTorpaduii).



2. OnbITHI IO HAOTIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3.01bIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS
(31eKmpoHHan 0emoncmpayus).

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

Mexanudeckoe JBr>keHne. PaBHoMepHOe 1 HepaBHOMEpHOE JIBIKeHHE. CKOPOCTb.
Cpeonsisa ckopocms npu HepasHoMepHoM Osudicenuu. PacyéT myTu u BpeMeHu
JIBUKEHUS.

SABnenue uHEpUUH. 3akon unepyuu. Bzaumooeiicmeue men Kax npuvuna
usMeHeHus ckopocmu ogudxcenusi mei. Macca kak mepa unepmuocmu menda.
[InotHOCTE BemecTBa. C6s3b NIOMHOCMU C KOTUYECMBOM MOJIEKYl 8 eOUHUYE
00véma sewecmaa.

Cuita Kak XapakTepHUCTHKA B3aumoaencTsus tei. Cuia ynpyeocmu M 3aK0H 1'yka.
Hsmepenue cunvi ¢ nomowbto ouHamomempa. SIBneHne TAroTeHUs U Cuja
Tsokectu. Cuna mscecmu Ha opyeux naanemax (MC). Bec tena. HeBecoMocTb.
CrnoskeHue CuJl, HalpaBJICHHBIX 110 OJHOM TipsiMoii. PaBHonelicTBytomas cuit. Cuna
mpeHus. TpeHue ckonvbocenus u mpenue nokos. Tperue 6 npupooe u mexuuxe
(MC).

Jemoncmpayuu

1. HaGnroneHue MexaHM4ecKoro JIBHXKEHUS Tela.

2. I3mepenne CKOpOCTH MPSIMOTMHENHOTO JIBHXKEHUSI.

3. HabnroeHue sSBJICHUSI HHEPIIUU.

4. HabGmroieHre U3MEHEHUSI CKOPOCTHU MPU B3aUMOJEHCTBHUH TEII.

5. CpaBHEHHE MacC MO B3aUMOJICUCTBHIO TEJL.

6. CnoxeHue Cuil, HApaBJIEHHBIX 110 OAHOU HPSIMO.

7. JleMOHCTpanys Cuiibl yOpyrocTy Ha pas3jInyHbIX MaTepuaiax.

@ponmanvhvle 1a00pamopHvle padomul U ONbLIMBbI.

1. Onpenenenne CKOPOCTH PABHOMEPHOTO JIBMXKCHHS (IIapUKa B KUJKOCTH,
MOJICITH JICKTPUICCKOTO AaBTOMOOWIIS U T. I1.)(371€eKMPOHHAA OEMOHCIMPAUUL).
2. Omnpenenenne cpeHel CKOPOCTH CKOJBKEHUST OpyCKa WUITH IIapyKa 1Mo
HAKJIOHHOM TUIOCKOCTH.

3. Onpenenenne MIOTHOCTU TBEPOTO TENa.

4. OnbITHI, IEMOHCTPHUPYIOITUE 3aBUCUMOCTh pacTshKeHUs (1edhopmariim)
MPY>KUHBI OT TIPUIIOKEHHOW CHJITBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca
TeJla U XapaKkTepa COMPUKACAIOIIUXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEH U ra30B

Jasnenue. Cnocobwl ymenvuieHus u ygeaudenus oasienus. /lasienue 2asa.
3asucumocms oasnenus 2aza om obvéma, memnepamypul. Ilepeoaua oaenenus
MeEpovLIMuU meaamu, dcuokocmamu u 2azamu. 3axon llackana. [Inesmamuueckue
MauiuHbl. 3aBUCUMOCTb JTABJICHUS KUIKOCTHU OT TIyouHbl. Coobwarouuecs
cocyouvl. ' uopasnuueckue mexanusmol.

Atmocdepa 3emun 1 atmocdhepHoe naBieHue. [lpununst cyuecmeosanus
6030yuiHolU obonouku 3emau. Onvim Toppuuennu. Uzmepenue ammocgpeproco



o0asieHus. 3a8UcUmMocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM
mops. Tlpubopwi 0n uzmepenus ammocgeprno2o 0asnieHusl.

eticmeue srcuokocmu u 2asza Ha NO2PyrHcéHHoe 6 HUX meio. BeITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.
Jemoncmpayuu

1. 3aBUCUMOCTb JaBJICHHUS ra3a OT TEMIIEpaTyphI.

2. Ilepenayda naBieHUs KUIKOCTHIO U Ta30M.

3. CooOl1aromuecs: Cocyasl.

4. 'mapaBnuyeckuil npecc.

5. IIposiBineHue necTBUS aTMOCHEPHOTO JTABICHUS.

6. 3aBUCUMOCTD BBITAIKMBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHON YaCTH TEJa U
MJIOTHOCTH 5KHJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOILIECH CUJIbI BECY BHITECHEHHOM XKHUJIKOCTH.

8. YcnoBue 1iaBaHus TEJ: MJIABAHUE WM HOTPY>KEHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

DponmanvHuvle 1a60pamopHbvle padomsl U Onvlimbvl

1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa NOrpyKEHHOI B
KUJKOCTh YaCTH TeJa.

2. OnpeneneHne BbITAIKABAIONIECH CHUIIBI, IEMCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, AEHCTBYIOIIECH HA TEIIO B
XKUIKOCTH, OT MacChl Tela.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOILIECH CUITBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA NOTPYKEHHOM B KUAKOCTh YaCTU
TeJa U OT IUIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMeTpa Wiv KOHCTPYUPOBAHME JIOAKH U ONPEIETIEHUE €€
rpy30N0ABEMHOCTH.

Pazgea 5. PaGora u MOIIHOCTB. JHEprus

Mexanudeckast pabota. MoOITHOCTb.

[TpocTeie MexaHU3MBI: pblYar, 0JI0K, HaKJIIOHHASI MJIOCKOCTh. [lpasunio pagnogecus
puviuaea. Ilpumenenue npasuna pagrnosecust pviuaea K OJ10KY. « 3010moe npaguioy
mexanuxu. KI1JI npocthix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
Mexannueckas sHeprus. Kunemuueckas u NOMEHYUaIbHas IHEPIUAL.
lIpespawenue 00Ho20 6uda mexanuueckou sHepeuu 8 Opy2ou. 3aKOH COXpaHEHUs
DHEPIUU B MEXaHUKE.

Hemoncmpauuu

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

@ponmanvhvle 1abopamopHvle padomul u OnbvIMbl

1. Onpenenenne paboThI CHIIBI TPEHUSI P PABHOMEPHOM JBUKEHUU TeJa M0
TOPU30HTAJIbHON MOBEPXHOCTH.

2. UccnenoBanue ycaoBUi paBHOBECHUS pblyara.

3. U3mepenune KIIJ] HaKTOHHOM MIIOCKOCTH (271€KMPOHHAA 0EMOHCIMPAUU).



4. N3ydeHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON SHEPTHH (271eKMPOHHAA
0eMOoHCmpayusi).

8 KIIACC

Pa3nea 6. TensioBbIe ABJICeHUSA

OcHogHble NON0XHCeHUS MONIEKYTAPHO-KUHEMUYECKOU meopuy CmpoeHus
sewjecmeaa. Macca u pazmepol amomos u monexyi. Onvimol, noomeeparcoaroujue
OCHOBHbLE NONOHCEHUSL MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mopnenu TBEpAOTo, KUAKOTO U Ta3000pa3HOT0 COCTOSHUN BEILIECTBA.
Kpucmannuueckue u amopguvie mena. Obvsacuenue c8oticme 2a3os, Huokocmeu u
MBEPObIX Mell HA OCHOBE NOJIONHCEHUU MOIEKYIAAPHO-KUHEMUYEeCKOt meopuu.
CmauuBaHue u KanuuisapHvle sAeienus. Tennogoe pacuiupenue u cocamue.
Temneparypa. Ces3b memnepamypsl co CKOPOCHbIO MENN08020 OBUNCEHUS
yacmuy.

BuyTtpennsist sneprus. Cnocooul usmereHus 6HympenHel sHepeul. menionepeoaid
u cosepuierue pabomsi. Buovl mennionepeoauu.: menionpo8oOHOCMb, KOHBEKYUS,
usny4eHue.

KonuuecTBo TemnoTsl. Yoervuas mennoémkocms seuwecmaa. Tenioobmen u
menjiogoe pasHosecue. YpasnueHue meniogozo o6aiauca.

IInasnenue u omeepoesanue KpUCmaiiuiecKux geujecms. Yoenvnas menioma
nnasnenus.llapoobpazosanue u konoencayus.Ucnapenue (MC). Kunienue.
Yoenvuas mennoma napoobpazosanus.3asucumocms memnepamypuvl KUNEHUs: Om
ammocgheprozo oasnenus. Brasicnocmo 6030yxa.

DHeprus TOIUBA. YoenvHas menioma c2opanusl.

THpunyunwvl pabomuol mennosvix osueamernei. KI1/[ mennosozo oguecamenns.
Tennosvie dsucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespaweHus dHepeuu 8 mennioswix npoyeccax (MC).
Jemoncmpayuu

1. HaGnronenue 6pOyHOBCKOTO JIBHXKECHHUS.

2. HaGmonenue nuddysum.

3. HabmroneHue siBICHUI CMauyMBaHUS U KAWJUISIPHBIX SBJICHUIA.

4. HabmroieHre TEMI0BOTO PACITUPEHHUS TEll.

5. 3menenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarpEBaHUU UITH
OXJIAXICHUU.

6. [IpaBuna u3MepeHUs: TEMIIEPATYPHI.

7. Buapl Temionepeaydu.

8. OxytaxkaeHue npu COBEPIICHUH padOTHhI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.

10. CpaBHEHHE TEIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaOmronenme KAIeHus.

12. HabGroieHre moCTOSTHCTBA TEMITepaTyphl MPH TIIaBICHUH.

13. Mopaenu TenioBbIX JBUTATEIEH.

DponmanvHole 1adOpamopHvle padomuvl u ONbINbL



1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHUS
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

2. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITHI 110 HAOJIIOJICHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX
TeJ.

4. OnpenesneHue AaBlIeHUs BO3AyXa B OJJIOHE MITIPUIIA.

5. OnbIThL, AEMOHCTPUPYIONINE 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €ro o0bEMa u
HarpeBaHUs WIN OXJIaXKICHUSI.

6. HaGnronenne n3MeHeHnsl BHyTPEHHEW SHEPTUU Tejla B pe3yJIbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

7. UccnenoBanue sIBJICHUS TEIUIOOOMEHA NMPU CMEUTMBAHUU XOJIOIHOM U TOpsiUeit
BOJIbI.

8. MccnenoBanue nporecca uCrapeHus.

9. OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYXa.

10. Onpenenenre yaeabHOM TEMIIOTHI MJIABJICHHUS JIbJA.

Pazgea 7. JjekTpuiyecKkue 1 MArHUTHbIE SIBJICHUS

Inexmpuzayus mea. JIBa posia 3IEKTpUUECKUX 3apsA0B. BzanmoeiictBue
3apsSHKEHHBIX TEIT.

DnekTpuueckoe noiue. [ lpunyun cynepnozuyuu 21eKmpuyeckux nojeu (Ha
Ka4yecmeeHHOM YPOBHe).

Hocumenu anexmpuueckux 3aps0o8. dnemeHmapubulil 2J1eKmpudecKull 3apso.
Cmpoenue amoma. IIpOBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.

DIIEKTPUYECKHUN TOK. YVcnosus cyuecmeosanus 31eKmpuiecko2o moxa.

W cTOYHMKY TOCTOSIHHOTO TOKA. [[efCTBUS AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKMpUyecKuil moK 6 HCUOKOCMAX U 2a3ax.

PaboTa 1 MOIITHOCTD JEKTPUUECKOTO TOKA. 3akoH [[coyra—/lenya.
Dnekmpuueckue yenu u nompeoumenu 21eKmpuyecKol I3Hepeuu 8 6uimy.
OnekTtpuueckas nenb. Cuiia Toka. DneKkTpuueckoe HanpsikeHue. ConpoTuBIICHHE
IPOBOHUKA. YOoenvHoe conpomusnenue sewjecmsa. 3akon OMa i ydacTKa LEeMu.
[TocnenoBaTenbHOE U ApaLICIbHOE COEMHEHHNE IPOBOJIHUKOB. Kopomkoe
3aMblKaHUe.

[TocTtostHHBIE MarHuThl. B3anmoaencTBrE MOCTOSIHHBIX MArHUTOB. Maznummoe
none. Maenumnoe none 3emnu u e2o 3Havenue 01s xusHu Ha 3emne. Onvim
Ipcmeda. Maenummnoe none snekmpuueckozo moka. llpumenenue
9NeKMPOMACHUMOS 8 mexXHUuKe. /lelicmaue MasHUmMHO20 NOas HA NPOBOOHUK C
mokom. DneKkmpoosuzamenb NOCMOAHHO20 moka. Mcnonvsosanue
aneKkmpooguzameneti 8 MexXHU4ecKux yCmpoucmeax u Ha mpascnopme.

Onvimsr Dapaodes. HAesnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Dnekmpocenepamop. Cnocodwvl NoLyYeHUs NeKmpuieckou SHepeul.
DNEKTPOCTAHIINY HA BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu

1. DnekTpu3anus Ten.



2. JIBa poja 3eKTPUUYECKUX 3aps 0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEII.
3. YCTpOHCTBO U IEUCTBUE AIEKTPOCKOIIA.

4. DnexkTpocTaTu4ecKasi UHAYKIHUSL.

5. 3aKOH COXpaHEHUs SJIEKTPUUECKUX 3aPSIOB.

6. [IpOBOHUKYN U AUDIEKTPUKH.

7. MoaenupoBaHU€ CUIJIOBBIX JIMHUI JIEKTPUYECKOTO TOJIS.

8. IcTOYHHKYM OCTOSIHHOTO TOKA.

9. [lelicTBUSA 3IEKTPUUECKOTO TOKA.

10. DyeKTpUYECKH TOK B KUJKOCTHU.

11. 'a30BbI# pa3ps.

12. 3mepeHune cuiibl TOKa aMIEPMETPOM.

13. 3MepeHne 2IeKTpUIEeCKOTO HANIPSKEHUS BOJIBTMETPOM.

14. Peoctar u Mara3uH COIPOTUBIIEHUN.

15. B3aumoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH PA3AEICHUS MTOIIOCOB MarHuTa.

17. MoaenupoBaHuE MarHUTHBIX TOJIEW MOCTOSSHHBIX MArHUTOB.

18. OnwIT Dpcrena.

19. MarnuTtHOE 1oj1€ TOKa. DJIEKTPOMArHHuT.

20. [elicTBuE MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

21. DnexTpoaBUTraTENb NOCTOSIHHOTO TOKA.

22. UccnenoBanue SIBICHUS 3JEKTPOMArHUTHON UHIYKIIUU.

23. OnbiTel Papajes.

24. 3aBHCUMOCTB HaIIPaBJICHHUS] HHAYKIIHOHHOTO TOKa OT YCJIOBHUU €TI0
BO3HUKHOBEHUS.

25. DIEKTpOreHepaToOp MOCTOSHHOTO TOKA.

@ponmanvrvle 1abopamopHvle padomul u OnbvIMbL

1. OnbIThI 110 HAOJIIOICHUIO DIIEKTPU3AIUH TeJl MHIYKIIUEH U TIPH
CONPUKOCHOBEHUH.

2. ccnenoBanue OeUCTBUS AIEKTPUUYECKOTO TOJISI HA TIPOBOJIHUKU U
JARJIEKTPUKHU.

3. COopka u mpoBepKa padOTHI IJICKTPUUSCKOM SN IMTOCTOSTHHOTO TOKA.
4. I3amepeHue u peryaupoBaHUE CHIIbI TOKA.

5. 3mepeHnne u peryJmpoBaHue HAIPSKECHUS.

6. Hccnedosanue 3asucumocmu cuivbl moxa, U0ywie2o uepes pe3ucmop, om
CONPOMUBNEHUS PE3UCMOPA U HANPANCEHUS HA PE3UCMODe.

7. Onvimpl, 0emMoHCcmpupyowue 3a8UCUMOCHb INEKMPULeCKo20 CONPOMUETIEHUS
NPOBOOHUKA OM €20 ONUHbL, NIOUA0U NONEPEUHO20 CeYeHUs U Mamepuaa.
8. IIposepka npasuna cnoxiceHus HanpaXceHull npu noc1e008amenbHOM
COeOUHeHUU 08YX Pe3UCTOPO8.

9. IIpogepka npasuna 015 cuibl MoKa Npu NApaIIeIbHoM COeOUHeHUU
Pe3Ucmopos.

10. Onpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
11. Onpenenenne MOIIHOCTHU JIEKTPHUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTODPE.



12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JAMIIOUKY, OT
HaIpsHKEHUS Ha HEH.

13. UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS ITIOCTOSIHHBIX MAarHUTOB.

14. i3yyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPU UX O0BEAUHEHUH U
pa3acieHUHN.

15. UccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnbIThI, IEMOHCTPUPYIOIINE 32aBUCUMOCTD CHJIbI B3aUMOAECHCTBHS KaTYLIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUSI TOKA B KaTyIIKE.

17. N3ydyeHne nerucTBrss MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM.

18. Uzyuenue pabomwl s1exmpoogueamers.

19. U3mepenne KII1/] anexTpoaBuraTeapHON yCTAaHOBKH.

20. OnbITHI IO UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON WHAYKIWN:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHHUS U HAIlpaBJiIeHUs! MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexannuyeckue siBJ1eHHUS

Mexannueckoe aBumxeHrue. MarepuaibHas Touka. Cucrema oTcyéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKEHUS. PaBHOMEpHOE NPSIMOTMHENHOE
nBukeHue. Hepasnomeproe npsamonunetinoe oguxcerue. CpenHsisi U MeHOBEHHAS
CKOpOCMb mejla Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe osudicenue. CBOOOAHOE MaJIeHUE.
Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvhoe ycKopeHue.

[IepBsiii 3akoH HptoToHa. Bropoit 3axkon Herotona. Tpernii 3akon HerotoHa.
lpunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus. cuia mpenusi CKOJIbICEHU, CULA
MpeHUsi NOKOs1, Opyaue 8UO0bl MPeHUsl.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPpEHHE CBOOOHOTO MaJICHHUS.
Heuowcenue nnanem eoxpye Coanya (MC). llepsas kocmuueckas ckopocme.
Hesecomocmv u nepecpysxu.

PaBHOBecue maTepuansHoit TOUKH. A6coomuo meépooe meno. Pasnogecue
mMeep0020 mena ¢ 3aKpeniéHHou ocbio epaujenuss. MoMeHT cuiel. [lenmp
msoicecmu.

Nmnynec tena. Hzmenenue umnynvca. Mmnynsvc cunvl. 3aKOH COXpaHEHUS
uMItysbca. PeakTuBHOE JBUXKEHUE

Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa cun TsbkecTu, ynpyeocmu, mpeHus.
Ces3b anepeuu u pabomul. lloTeHIIMAIbHAS SHEPT U TeJla, TOJAHATOTO HaJl
MTOBEPXHOCTHIO 3eMIIU. [lomenyuanvHas sHepaus CHcamou npysCuHbl.
Kuneruueckas sneprusi. Teopema o kunemuueckou 3Hepeuu. 3aKOH COXPaHEHUS
MEXaHHYECKOM YHEPTUH.

Hemoncmpayuu

1. Habmoienue MexaHu4ecKoro JBUKEHHS Tela OTHOCUTEIBHO PA3HBIX TEJ
OTCYETA.



2. CpaBHEHUE MYTEW U TPACKTOPUI JBUKEHHUS OJHOTO U TOTO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

3. 3MepeHune cKopoCcTU U YCKOPEHUSI IPSIMOJIMHENHOTO IBUKEHMUSL.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

5. Habmroenue NBUKEHUS Tella 0 OKPYKHOCTH.

6. HabmoieHne MexaHM4eCKHX SIBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIB’)KEHUU OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

7. 3aBUCUMOCTbh YCKOPEHHS TeJia OT MacChl T€Ia U ACHCTBYIONIECH HA HETO CHUJIBI.
8. Habmoienue paBeHCTBaA CHII TP B3aUMOJICHCTBUH TET.

9. 3mMeHeHue Beca Tela pu yCKOPEHHOM JBHKECHUH.

10. IIepemaya uMIryabpca py B3anMOJECUCTBUU TEI.

11. ITpeoOpa3zoBaHus SHEPTUU NTPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHne UMITyJIbCa PYU HEYIPYTOM B3aUMOJCHCTBUY.

13. CoxpaHeHue UMITyJibca IpHU aOCOIIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGnroneHne peakTUBHOTO JIBUKECHMSL.

15. CoxpaneHre MEXaHUYECKOM HEPTUU Ipy CBOOOJHOM MaICHUU.

16. CoxpaHeHHE MEXaHUYECKON YHEPTUU IIPH IBUKEHHUHU TeJa MO ACHCTBUEM
IPYKUHBI.

DponmanvHule 1a60pamopHbvle padomvl U ONvImMbl

1. KoncTpynpoBanue Tpakra Juisi pa3roHa U JAIbHEHIIETO PABHOMEPHOTO
JBUKEHUS IAPUKA WIH TEJIEKKU.

2. Onpenenenue cpeHeN CKOPOCTH CKOJIbKEHUSI OpyCKa WU IBMXKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHne yCKOPEHHs Tena NPU paBHOYCKOPEHHOM JABUKEHHUH 10
HAKJIOHHOU TUTOCKOCTH.

4. MccrenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HavallbHOW CKOPOCTH.

5. UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMAJIBHOTO
JABJICHUSL.

6. Onpenenenre KodhPUIMEHTa TPSHUS CKOJIbKSHHUS.

7. Onpenenenne KECTKOCTU PYKUHBI.

8. Ompenenenre pabOThI CUIIBI TPEHUS TTPU PABHOMEPHOM JABMKCHUH TelIa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

9. Onpeaenenne padOThI CUIIBI YIIPYTOCTH NPU MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJABW)XHOTO U MOABUKHOTO OJIOKOB.

10. N3yuenue 3akoHa COXpaHEHHS JHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIECOAHUN: IEPUO/,
4acToTa, aMILIUTy1a. Mamemamuueckuti u npysxcunnsii maamuuxu. Ilpespawenue
SHepauU npu Ko1evamenbHOM 0BUIHCEHUU.

3aryxaromue konebanus. Beinyxnennsie konedanus. PezoHanc.



Mexannueckue BoaHbl. CBOWCTBA MEXaHUUYECKUX BOJIH. /Ipodonbhbie u
nonepeyHvle 80Hbl. [[MUHA 80JIHbL U CKOPOCMb €€ PACHPOCMPAHEHUSL.
Mexanuueckue 6onbl 6 meépoom meie, ceticmuyeckue 80usl (MC).

3ByK. I pomxocms 38yka u gvlcoma mona. Ompasicenue 38yka. ngpazeyx u
VIbMPA3BYK.

Jemoncmpavyuu

1. HaGnronenue xoneGaHuid Te Mo AEMCTBUEM CUIIBI TSKECTH U CUIIbI YIIPYTOCTH.
2. HabGmoienue xonebaHuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. Habmronenue BBIHYKJICHHBIX KOJICOaHUI U Pe30HAHCA.

4. PacnipocTpaHeHue MPOAOJIbHBIX U OMEPEUYHBIX BOJIH.

5. HabnroaeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

@ponmanvhvle 1abopamopHvle padomul U ONbLIMbL

1. Onpesenenne 4acTOThl U IEpHOJIa KOJieOaHUi MaTeMaTUUYeCKOr0 MasiTHUKA.

2. OmnpejenieHre 4acToThl U IEpHo/ia KoiaeOaHuii MPY>KUHHOTO MasSTHUKA
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

3. UccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHH MOBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. ViccrnenmoBanue 3aBUCUMOCTH TEpUO/Ia KoJIeOaHUM IPYKUHHOTO MasiTHUKA OT
Macchbl rpy3a (2/1eKmpoHHAs 0eEMOHCMPAUU).

5. IIpoBepka HE3aBUCUMOCTH MEPHOJIa KoJieOaHU rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

6. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOJIa KOJEOAHUI MPY>KMHHOTO
MasiTHUKA OT MacCChl IPpy3a U KECTKOCTH MPYKUHBI.

7. U3mepenne yCKOpeHusi CBOOOTHOTO NaJACHUS (271eKMPOHHAA OeMOHCMPayus).
Paszgea 10. DneKTpoMarHuTHoe mojie M 3J1eKTPOMATHUTHbIE BOJHBI
DIEKTPOMArHUTHOE TMOJe. DIEKTPOMArHUTHBIE BOJIHBL. Cgoticmea
NEKMPOMACHUMHBIX 601H. [[Ikana snekmpomacHumusix 6oan. Mcnoavsosamue
INEKMPOMASHUMHBIX 80IH 015 COMOBOU CEA3U.

DnekTpoMarHuTHasi mpupojia ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

DpoumansvHule 1abopamopubie3 padbomovl u onvimuovl4d

1. I3ydyeHue CBOMCTRB JIEKTPOMArHUTHBIX BOJIH C MTOMOIBI0 MOOMIIBHOTO
tenedoHa.

Pa3nea 11. CBeroBbIe ABJI€HUSA

JlyueBast Mmonenb cBeta. Mictounuku cBeta. [lpavonuneiinoe pacnpocmpaHnenue
ceema. 3ammenus Connya u Jlynol. OTpaxkenue ceta. [lnockoe 3eprano. 3akou
ompascenus ceema.

[Ipenomnenue cBera. 3aKoH NMpenoMiieHus cBeta. [lonnoe eHympennee
ompadxcenue ceema. HMcnonvsoganue noino2o HYmpeHne20 ompaicetusi 6
ONMUYECKUX C8EMOBOOAX.



JIunza. Xog myuelt B tuH3e. Onmuueckas cucmema ghomoannapama, MUKPOCKONA
u menecxkona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
0aIbHO30PKOCMb.

Pas3znoocenue 6enozo ceema 6 cnexkmp. Onvimst Hotomona. Cnoscenue
CNEeKMPAbHbIX YBEMO8.

Jemoncmpavyuu

. [IpssiMonrHetHOE pacpoCcTpaHEHUE CBETA.

. OTpaxeHue cBera.

. [Tony4yenune n300pakeHNi B TJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

. [Ipenomnenue cpera.

. OnTnuecknii CBETOBO/I.

. Xoa Jiydell B coOMparouieil JInHze.

. X0 Ty4el B pacCEeUBAIOLIEH JIMH3E.

. [lony4yeHue n300pakeHUi ¢ TOMOIIBIO JIUH3.

. [Ipunnun aeiicTBus hoToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens rnasa.

11. PaznoxxeHue 6eoro cBeTa B CIEKTp.

12. Tlonydyenue O0enoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.
DponmanvHuvle 1a60pamopHbvle padomsl U OnvImMbl

1. UccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIy4a OT yriia MaJcHus.
2. V3ydyeHue xapakTepUCTUK U300paXeHUs MPeIMETa B TIIIOCKOM 3€pKaje.

3. UccnenoBanue 3aBUCUMOCTH YTJIa MPEJIOMJIEHUS CBETOBOTO Jiyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. ITonyyenre n300pa’keHUI C MOMOIIBbIO COOUPAIOIIEH JTUH3HI.

5. Onpenenenrie GOKYCHOTO PACCTOSIHUSI M ONITUYECKON CHUITBI COOMPAIOIICH JIMH3bI
(3/1eKmpoOHHAA 0eMOHCMPAUUsL).

6. OIBITHI 110 PA3OKEHUIO OEJIOTO CBETA B CIIEKTP (271eKMPOHHASA
oemoncmpayusi).

7. ONBITHI 10 BOCTIPUSITHIO I[BETA MTPEAMETOB MPU UX HAOIIOJIEHUH Yepe3
I[BETOBbIE (DUITBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS

Onwvimol Peszepghopoa v inaneTapHast MoJienb atoMa. Monens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anvgha-, bema- u camma-usayuerus. CTpOCHUE aTOMHOTO siIpa.
Hyxnounas modens amomuozco sopa. Mzomonsi. Paouoakmuenvie npespaujetus.
Ilepuoo nonypacnaoa amomuwix sioep.

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsIZIOBOTO M MAaCCOBOTO uncell. Peaxyuu
cunmesa u oenenus soep. Ucmounuku snepeuu Connya u 3630 (MC).

SAnepHas sHepretTuka. /feticmaus paouoaKkmueHblx U3Iy4eHull Ha HCUBble
opeanuzmel (MC).

Hemoncmpayuu

1. CeKTphI U3IIyICHHS U TIOTJIONICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.
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3. CnekTp BoOpoa.
4. Habmronienue TpekoB B kamepe BuibcoHa.
5. Pabora cuérunka MOHU3UPYIOMIUX HU3JTYyUSHUH.
6. Peructpanus usinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
@Dponmanvhvle 1abopamopHvle padomul u ONbvIMbL
1. UccnenoBanue TpEKOB: M3MEPEHUE IHEPTUU YACTUIIBI IO TOPMO3HOMY ITYTH (I10
dboTtorpadusm) (a1ekmponnas demoncmpauus).
2. 3mepenue pagnoakTUBHOTO (POHA (2/1eKMPOHHAA 0eMOHCMPAUUsL).
IToBTOPUTEIBLHO0-0000 1AM MOYIb
[ToBTOpUTENHEHO-0000IAOMINK MOAYJIb IPEIHA3HAYEH JJIsl CACTEMATU3ALUN U
000011I€HUS TPEAMETHOTO COJAEPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO
MIPU U3YYEHUH BCETO Kypca (PU3HKHU.
[Ipu n3yuyeHUH TaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIIEYUBACTCA TOCTHKEHHUE MPEAMETHBIX U
MeTaIpeMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHus1, (GopMUpyeTCs
€CTECTBEHHO-HAY4YHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCIIETOBAHUS
SIBJICHUM NMPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBSICHATH (DU3UYECKUE
ABJICHUS, IPUMEHSISI IOJIYYEHHBIE 3HAHUS, PEIIaTh 33/1a4d, B TOM YUCJIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpyHIMONATBHO AESITEIbHOCTHBIN XapaKTep JAHHOTO pa3jiea peannu3yercs 3a
CYET TOTO, UTO yUYaIIUECs BHITIOJIHSIOT 3aJJaHusl, BKOTOPHIX UM IIpeIaraeTcs:
® Ha OCHOBE MOJYYEHHBIX 3HAHUM PAaclO3HABATh U HAYYHO OOBSICHSITH
(dbuznyecKkue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEAHEBHON KU3HU;
®  JCIOJIB30BAaTh MOJI PYKOBOJICTBOM I€Jarora Hay4yHble METO/IbI
UCCIIeNOBaHUs (PU3UYECKUX SIBIICHUN, B TOM YUCIIE JIsI TPOBEPKU TUIIOTE3 U
MOJYYEHHUS TEOPETUUECKUX BBIBOJOB;
® OOBACHSITH C ONOPOM HAa NUJIAKTHUECKUI MaTepHall mociie 00CYKIACHUS C
MeIaroroM Hay4HbI€ OCHOBBI HAM0O0JIee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HalPUMEpP, MPAKTUIECKOTO UCTIOJIH30BAHUSI PA3TUYHBIX
MCTOYHHUKOB HEPTMHU Ha OCHOBE 3aKOHA MPEBPALEHUSI U COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIHUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nenom pesynbrarsl ocBoeHus odyvaromumucs ¢ [P yuebHoro npeamera
«Du3uKa» AOHKHBI COBIAJATh C pe3yJbTaTaMU IPUMEPHON paboyeil mporpaMmbl
OCHOBHOTO 00111eT0 00pa30BaHUs.

Haubonee 3HaUNMBIMH SIBJISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0OYUCHHIO U IIeJICHANPaBICHHON MO3HABATEIBHON 1eATEIHbHOCTH;
yCTaHOBKA Ha OCMBICIICHHE JTMYHOTO OMbITa, HAOTIOACHH 32 (PU3NUECKUMHU
IKCIIEPUMEHTAMU;

yCTaHOBKA Ha OCMBICIICHHE PE3YyIbTaTOB HAOMIOICHUH 32 IPUPOTHBIMH U
TEXHOTCHHBIMU SIBJICHUSMH C TIO3UIHHA (PU3MUECKUX 3aKOHOB;

CHOCOOHOCTH OLIEHUBATh MPOUCXOASIINE U3MEHEHUS U UX MOCIEICTBUS;
(GopMyIHMpOBaTh U OLIEHUBATH PUCKH, POPMHUPOBATH OIIBIT;

MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO AEITEIbHOCTD
(Ipu COBMECTHOM BBITIOJIHEHUY JIAOOPATOPHBIX MPAKTUYECKUX PaldoT);

YMEHHE pa3ianyaTh yueOHbIE CUTYalluH, B KOTOPbIX yuamiuiics ¢ 3I1P moxer
JEHCTBOBATh CAMOCTOSTENBHO, U CUTYAllUH, TI€ CIEYET BOCIOIb30BAThCS
CIPaBOYHON MH(POPMAIUEH U JPYTUMH BCTIOMOTATEIbHBIMH CPEICTBAMU;
CHIOCOOHOCTH MPUHUMATH PEIICHHUE B KU3HEHHOW CUTYalliy Ha OCHOBE MEepEeHOCca
MOJTyYEHHBIX B X0€ 00y4eHHs PU3NUECKUX 3HAHUH B aKTyallbHYIO CHUTYAIIHIO;
CIIOCOOHOCTH COOJIO/IATh B TIOBCETHEBHOM KU3HU MIPABHIIA JIMYHOU OE30MaCHOCTH
Ha OCHOBE MOHUMAaHUS (PU3NYECKUX SIBJIICHUHN U 3HAHHSI 3aKOHOB (DU3HKHU;

yYMEHUE KPUTUYECKU OIICHUBATH MOJIYYEHHYIO OT coOeceIHUKa HH(POPMALIHIO,
COOTHOCS €€ CO 3HaHWEeM (PU3MUYECKUX 3aKOHOB;

CIIOCOOHOCTH MepeaTh CBOM COOOPaKEHUsI, YMO3AKITIOUEHHUS TaK, YTOOBI ObITh
TIOHSITBIM JIDYTUM YCJIOBCKOM;

aJIeKBaTHOCTb MOBEJIEHUS O0YUaIOLIETrocs C TOUKU 3PEHUs ONIaCHOCTH WJIN
0e30MacHOCTH I ce0s WM JJIs1 OKPY>KAIOIINX;

yBa)XEHUE K TPYIY U pe3ybTaTaM TPYJAOBOU AESTEIbHOCTH;

yri1yOJieHrne MpeICTaBICHUH O IeTIOCTHOM KapTHHE MUpa Ha OCHOBE
PUOOPETEHHBIX HOBBIX €CTECTBCHHOHAYYHBIX 3HAHUH M MPAKTUIECKUX YMECHHIA.

METAINIPEAMETHBIE PE3YJIbTATDBI

Osnaoenue ynueepcanbHblMu y4eOHbIMU NO3ZHABAM E/IbHLIMU OCUCHGUAMU:
BBISIBJISITH IPUYUHBI U CJICICTBUS MTPOCTHIX (PU3NUECKUX SIBJICHUI;

onpenenarTh GU3NIECKUe MOHITHS, CO3/IaBaTh 000OIICHUS, YCTaHABIUBATh
aHaJIOTUM, KIacCU(DUIIMPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS U
KPUTEPHUH IS KJIacCu(PUKAIY, UCTIONIb3YS CTIIPABOYHYIO HH(GOPMAIIHIO U
OTUPAsICh HA aJITOPUTM yUEOHBIX 1eHCTBUMH;

YCTaHABJIMBATh PUUYNHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccykeHue, yMo3aKitoueHue (MHIyKTUBHOE, J€AYKTUBHOE, 10 aHAJIOTHH) U
JIeaTh BBIBOJIBI IO PYKOBOJICTBOM TI€Iarora; CKaTh WM OTOMPATh HHPOPMAIIHIO



WIN JaHHBIE U3 UCTOYHUKOB C YUETOM MPEAJIOKEHHON yueOHOM 3a1auu U
3aJJaHHBIX KPUTEPHUEB.

CO3/1aBaTh, IPUMEHATH U PEe0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEJIH U CXEMBbI
JUISL pellIeHUs] y4eOHbIX U TO3HABATENIbHBIX 33/1a4;

C MOMOILBIO NTEJJAr0ra WK CaMOCTOSATEIbHO IPOBOIUTD OIBIT, HECIOKHBIN
HKCIIEPUMEHT IO YCTAHOBJIEHUIO OCOOEHHOCTEN (PU3NMUECKOro 00BEKTA WIN
SIBJICHUS;

peoOpa3oBbIBATh HHPOPMAIIHIO U3 OJTHOTO BHJIA B APYroil (TabIUIly B TEKCT U
mp.);

yCTaHaBIUBATh B3aUMOCBA3b PU3NUECKUX SBJICHUI U MPOLIECCOB, UCIIONIb3YS
QITOPUTM Y4EOHBIX I€HCTBHIA.

Ognaodenue ynueepcanbHvlmu yUeOHbIMU KOMMYHUKAMUECHBIMU OCUCHBUAMU:
OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3aaue
KOMMYHHMKAIIUH JIsl BBIPAKEHUSI CBOMX MBICIIEH U MOTpeOHOCTEN 15l
IJIJAHUPOBAHHUSL CBOEH JCATEIBHOCTH;

OpPraHM30BbIBATh YUEOHOE B3aUMOIECUCTBUE B IpymIe (ONpeAesaTh oOLue ey,
pacnpenensaTh poju, JOroBapuBaThCs APYT € APYrOM U T. 11.).

LEJICHAIIPaBJICHHO UCII0Ib30BaTh HH(HOPMALIMOHHO-KOMMYHUKATUBHBIE
TEXHOJIOT'MH, HEOOXOJUMBIE JJIs PEIICHUS YUYEOHBIX U MPAKTUUECKUX (PUZNUECKUX
3azad;

OpraHU30BbIBATh YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JI€ATEIBLHOCTh C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHATHIA (PUUKOM.

Osnadenue yHugepCaIbHBIMU YUEOHBIMU PeCYIAMUCHBIMU OCUCH GUAMU:
MOHUMATh LEJIH €CTECTBEHHOHAYYHOT0 00y4Y€HHUs, CTABUTh U (POPMYIUPOBATH AJIs
ceOst HOBBIE 33J1a4M B yueOe U M03HABATEIbHON AESITEIbHOCTH;

oOHapy>KuBaTh U POPMYIUPOBATH yUEOHYIO TPOOIIEMY, ONIPENEIATh 1Ieb Y4eOHOU
NEATEIbHOCTH;

CaMOCTOATEBHO WA C TOMOIIBIO YYUTENS IUNIAHUPOBATh IyTH JOCTHXKEHHUS LIeJIen
B (PM3MUECKUX DKCIIEPUMEHTAX, B TOM YHCIIE aJIbTEPHATUBHbBIE, OCO3HAHHO
BBIOMpATh Hanbosee F3(h(PeKTUBHBIEC CIOCOOBI PEIICHUS YUYCOHBIX U
MO3HABATEJBbHBIX 33/1a4;

COOTHOCHUTH CBOM MPAKTHUYECKHUE ACUCTBUS C MIIAHUPYEMBIMU pE3yJIbTaTaMH,
OCYUIECTBJISATh KOHTPOJb CBOEH JESITEIIbHOCTH B MIPOLIECCE TOCTHXKEHHUS
pe3ynbTaTa, ONpeAeATh CIocOObl ACMCTBUIN B paMKax MPEIJI0KEHHbBIX YCIOBHM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUM C U3MEHSIOIICHUCS
CUTYyaLlueH;

MPaBUILHOCTD BBIMOJIHEHUS IKCIIEPUMEHTAIBHON yueOHOM 3a/1auu, COOCTBEHHBIE
BO3MOYKHOCTH €€ pELICHUS;

BJIaJIEHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOLICHKH, IPUHSTHS PELIEHUIN U
OCYILIECTBICHHUS OCO3HAHHOTO BHIOOPA B yUeOHOM 1 TO3HABATEIILHOM
NEeATEIbHOCTH;



JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U IIPEJiarath IJIaH €€ U3MECHECHUS;
MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEHICHUHN YUEOHON
3a/1a4y;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HPEAMETHBIE PE3YJIbTATBI

TpeOoBaHus K MpeAMETHBIM Pe3yJbTATAM OCBOCHHS Y4eOHOI0 MpeaMeTa
«Pu3ukKa», pacnpeeJeHHbIe 110 rogamM 00y4eHus

PesynbpTaTe! mo rogam GopMyIUPYIOTCS O MIPUHITUITY TOOABICHHS HOBBIX
PE3YABTATOB OT I'0J1a K oy (pe3yJbTaThl OUEPEIHOrO roJa Mo yMOTYaHUIO
BKJIIOYAIOT PE3YyJIbTAThl MPEBIAYIINX JIET).

7 KIIACC

[IpenMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpaXKaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

- OPUEHTUPOBATHCS B MOHATUSIX U OTIEPUPOBATH UMHU HA OA30BOM ypPOBHE:
bu3nYecKue 1 XUMUUYECKHE SIBJICHUS; HAOII0ICHUE, SKCIIEPUMEHT, MOJICIIb,
TUI0TEe3a; SAUHUIIBI (PU3UUYECKUX BEIIMYUH; aTOM, MOJIEKYJla, arperaTHbie
COCTOSIHUA BellecTBa (TBEP0E, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOE JIBUKCHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPUS,
paBHOJIEHCTBYIOIIAs cuil, nedopmarius (yrnpyras, macTU4ecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI, C OTIOPOM HA TUIAKTUYECKUN MaTepHual

- pasnuyath sBiaeHUs (1uddy3us; TeII0BOE IBKEHUE YACTHUI] BEIIECTRA;
PaBHOMEPHOE JIBHKCHUE; HEPABHOMEPHOE JIBI)KCHHUE; MHEPIIMS; B3aUMOJICHCTBUE
TEJ; pasHosecue meepobix meJl ¢ 3aKpenjiéHHOU 0Cblo 8paujeruss; Iepenada
JaBJICHUS TBEPIBIMU TEJIaMU, KUIKOCTIMH U TazaMu; aTMOCchepHOE JaBIICHUE;
MJIaBaHUE TeJ; MPEeBPaIlCHUs MEXaHUUECKON SHEPTHUM) 10 OMMCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
bu3nUecKoe SBJICHHE, TTOCIE MPEABAPUTEIILHOTO 00CYXKIACHUS C TIEIaroroM;

- pacro3HaBaTh NPOSBJICHUE U3YUYECHHBIX (U3UUECKUX SBICHUN BOKPYKAIOIIEM
MHUpE, B TOM yucje (U3NYECKUE SBJICHUS B IPUPOJIC: MPUMEPHI JTBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM U HEKUBOW MPUPOJIC; NIEUCTBUE CUIIBI TPEHHUS B
MPUPOJIE ¥ TEXHUKE; BIMSIHUE aTMOC(EPHOTO JaBICHUS HA )KHBOW OPTraHU3M;
TJIaBaHUE PHIO; phIYary B TEJE YEIOBEKA; MPU ATOM MEPEBOIUTH MPAKTUIECKYIO
3a/1auy B Y4eOHYI0, BBIJICISITH CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKU (DU3UIECKUX
SIBJICHUU C TTOMOIIBIO MEJarora;

- ONHUCHIBATh U3YYCHHBIC CBOMCTBA TET M (PU3MUECKUE SIBJICHUS, HCTIONB3YS
bu3ndecKue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BpEMS, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSIKECTH, BEC Tela, Cuia
TpEHUsI, IaBJIeHUE (TBEPAOTO Tela, )KUIKOCTH, I'a3a), BEITAIKHABAIOIIAs CUIIA,
MexaHu4eckas paboTa, MOIIHOCTb, TJIEYO CUJIbI, MOMEHT CUJIbl, KO3 PUIIMEHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KUHETUYECKAsI U MOTEHI[MAIbHAS SHEPTHs) C
OIOPOIi Ha CXEMY; MPU OMUCAHUU PACKPHIBATH (PUZNYECKUI CMBICIT UCTIOIB3YEMbIX
BEJINYMH, UX



0003HaYEHUS U eAUHUITBI (PU3NIECKUX BETTUIHH, HAX00UMb (OPMYbl,
cea3bI8aowue OaHHYI0 QU3UUECKYI0 8eIUUUHY C OPYeUMU 8ETUYUHAMU, CIMPOUND
epaguru u3yueHHbIX 3aeucumocmeli puauyecKux geluyun ¢ oropou Ha
JTAJTAKTUYECKUI MaTepuan,

- XapakTepHu30BaTh CBOMCTBA TeN, PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONIb3YSI
MpaBUJIa CIIOXKEHUS CUJT (BJIOJIb OJTHOU MPsAMOM), 3axon I'yka, 3axon Ilackans,
3axon Apxumeoda, npasuno pagnosgecusl pviuaca (010Ka), «3010moe NPAGULo»
MexaHuxu, 3aKOH COXpPaHEHUs MEXAHUYECKON SHEPIUH; IIPU STOM J1aBaTh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3ANUCHIBAMb €20 MAMEMAMUYECKOe
8blpadiceHue Noo PYKoBOOCMBOM nedazoza ¢ 00CydicoeHuem niana pabomol,

- 0OBSCHATH (PM3HUECKUE SBJICHUS, IPOLECCHl U CBOKWCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: MPH IMTOMOIIU
nefarora BeISIBJISTh IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHHE U3 1—
2 JTIOTMUYECKHUX LIAroB ¢ OMOPOil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

- pelaTh TUIOBBIE PACYETHBIE 3a/1a41 B 1 IEHCTBUE C ONIOPOM HA AJITOPUTM,
IpEeABAPUTEILHO pa300paHHbI COBMECTHO C MIEAArOrOM, UCIOJIb3Ys 3aKOHBI U
(dopMyIIbl, CBA3bIBaIOLIME (DU3UUECKUE BETUUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ]a4uM 3alHUChIBAaTh KPATKOE YCIOBHE, MTOACTABIATh (PU3NYECKUE BEIIUYUHBI B
(GbopMyJibl U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHbIE JaHHbIE, HEOOXOANMbIE
JUISL peIlIeHus 33]a4, OLICHUBATh PEAIMCTUUHOCTD MOJY4eHHON PU3NYeCcKOn
BEJIUNYUHBIL;

- pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UUECKUX
METO/IOB MOCJIE MPEABAPUTENBHOIO OOCYKIEHUS C MEAaroroM; Ipy MOMOIIH
[Ie1arora B ONKMCaHUMU UCCIICIOBAHNS BBIACIIATH IIPOBEPSEMOE IIPEAIIOIOKEHNE
(rumoTesy), ¢ OMOpOoi Ha MUJIAKTHUECKUI MaTepual pa3indarh U
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJbTaT, HAXOUTh NOCNIe 00CYKACHHUS C
1earoromM oMMOKH B XOJI€ OTIbITA, JIEJIaTh BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

- YME€Th HaXOJUTh C UCTIOJb30BAHUEM ITU(POBLIX 00pPa30BaATEIBHBIX PECYPCOB
OTBITHI 10 HAOJIOACHHUIO (PU3UYECKUX SBICHUM UK (PU3UUYECKUX CBOMCTB TEJI:
bopMyIMpoBaTh MPOBEPSIEMBIE MPETION0KEHHS, COOMPATh YCTAHOBKY U3
MPEJI0KEHHOTO0 000PYI0BaHUSI C ONIOPOM Ha CXEMY, 3alMChIBATh X0/l OMbITA U
(dbopMyIUpOBaTh BHIBOJIBI IO/ PYKOBOJCTBOM I€arora;

- BBIIOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHU, MacChl Tena, 00bEMa,
CWJIbl M TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U U(POBBIX TPUOOPOB €
OIOPOI Ha aJTOPUTM; 3alUChIBATh MMOKAa3aHUsI TPUOOPOB ¢ YUETOM 3alaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

- MPOBOJUTH COBMECTHO C MEAATOrOM UCCIEAOBAHNE 3aBUCUMOCTH OJTHOU
(bu3nYeCcKOi BETUYUHBI OT APYTOil C UCMOIB30BAHNEM NPSIMbIX U3MEPEHUMN
(3aBHCHMOCTH ITyTH PAaBHOMEPHO JIBHXKYLIETOCs Teda OT BPEMEHU ABUKEHUS TEINA;
CUTIbL MPeHUsl CKOJIbICEHUsL OM 8eca meld, Kauecmea 06pabomkuy nogepxHocmeu
mein U He3a8UCUMOCTU CUTbL MPEHUsL OM NA0WAOU CONPUKOCHOBEHUSL Mel,; CUTbL
YIpy2ocmu 0m yOIUHEHUS NPYHCUHDL, 8bIMATKUBAIOUEll CUNbL OM 00bEMA



NOCPYHCEHHOU Yacmu meaa u om NAOMHOCIU HCUOKOCIMU, €€ HE3A8UCUMOCIU OM
NIOMHOCMU mea, Om 271yOUHbl, Ha KOMOPYIO NOSPYHCEHO Meno, YCI08Ull NIABAHUS
me, YClo8ull pagHoecust pvluaza u 6J10K08); TI0Jl PyKOBOJCTBOM Iejarora
y4acTBOBaTh B IUIAHUPOBAHUU Y4€OHOTO UCCIIEAOBAHMS, COOMPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHMUS, CIIeysl PEJIOKEHHOMY IJ1aHy, PUKCUpOBaTh
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMUMH B BUJIE
MPEJIOKEHHBIX TaOIUI] ¥ TpadUKOB, Je]aTh BBIBOJIBI MO PE3YJIbTaTaM
UCCIIEIOBAHUS;

- COOTHOCUTb KOCBEHHbIC U3MEPEHUS (PU3NYECKUX BETUYHH (IJIOTHOCTh BEILIECTBA
KUAJKOCTH U TBEPAOTO TEJA; CUJIA TPEHMS CKOJIbKECHMS; JaBJICHUE BO3AYX4;
BBITAJIKUBAIOIIAs CUJIa, JICHCTBYIOIIAsI HA IOTPYKEHHOE B KUJKOCTh TEJIO;
KOA(PGULIMEHT MOJIE3HOTO JEHCTBUS TPOCTHIX MEXAHU3MOB), CIEAYS
MPEIO)KEHHOW UHCTPYKIIUU; TIPU BBITIOTHEHUH U3MEPEHUM 1OJ] PYKOBOACTBOM
negarora coOMpaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUCHUE
HCKOMOM BEJINYMHBI;

- c00JII0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH NP paboTe ¢ 1abopaTOpHBIM
000pyZ0BaHUEM TTIOCIIE TIPEABAPUTEIILHOTO 00CYKICHHUS C ME€1aroroMm;

- CONOCTABJISITH MPUHIIUIIBI ACUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIOIINECS COCYIbI, 0apOMETp, pblyar,
MOJIBMXKHBINA M HEMOIBYKHBIN OJIOK, HAKJIIOHHAS TIFIOCKOCTh C OMOPOi Ha
JTATAKTUYECKUI MaTepuan,

- XapaKTepHU30BaTh MPUHITUIIBI JEHCTBUS U3YyUYEHHBIX IPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB TMOCIIE MPEABAPUTEIHHOTO 00CYKIEHUS C TIEaroroM ¢ OIopoi Ha UX
onucaHus (B TOM YMCIie: MOAIIUITHUKHN, YCTPOHCTBO BOJIONIPOBO/IA,
I'UIPABINYECKUN MTPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETD),
WCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3UUYECKUX SIBJICHUN U HEOOXOIUMbIEC
¢bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

- MPUBOJUTH MPUMEPHI / HAXOAUTH HHPOPMALIUIO O TPUMEPaAX MPAKTUYECKOTO
WCIIOJIb30BaHUs (PU3NUECKUX 3HAHUI B TTIOBCETHEBHOM KU3HU JJIS1 00ECTICUCHUS
0e30MacHOCTH MPHU OOpallleHUH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXpaHEHUS 3JI0POBbsI U COOIOACHHS HOPM DKOJIOTHYECKOTO TTOBEACHHUS B
OKPYKAIOIIEH CPELE;

- OCYILIECTBIISATH C TOMOILBIO Me1arora 0TOOP KCTOYHUKOB MH(OpMAIUU B CETH
HNHTepHET B COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3aIPOCOM, HA OCHOBE
MMEIOUIMXCS 3HAHUHU U MTyTEM CPABHEHUS PA3JIMUHBIX UICTOYHUKOB BBIJIESATh
uH(MOpMAITHIO, KOTOPAs SIBISIETCS IPOTUBOPEUYUBOM UITH MOXKET OBIThH
HEJIOCTOBEPHOM;

- WCIIOJIH30BAaTh MPH BBHIMIOJHEHUN YUESOHBIX 33/IaHUN HAYIHO-TIOMYJISIPHYIO
JAUTepaTypy (PU3NUECKOTro CONEepKaHus, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI CETH
WuTepHeT; B1ageTh npuéMaMu KOHCTIEKTUPOBAHMSI TEKCTA, MPE0Opa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

- CO03/1aBaTh MOJ] pYKOBOACTBOM Ie/iarora ¢ 00Cy>X/I€HHEM IlJ1IaHa PabOThl KpaTKue
MMCbMEHHbIE U YCTHBIE COOOIIEHHSI Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMaIun



bu3znyecKoro cogepx aHus, B TOM YUCIIE MyOJUYHO eTaTh KPaTKUE COOOIICHHUS O
pe3ysibTaTax MPOEKTOB WM YU€OHBIX UCCIEA0BAHNN; IPU STOM I'PaMOTHO
UCIIOJIb30BaTh N3YUEHHBIN MOHATUMHBIN anmapaT Kypca GU3UKH, COIPOBOKIATh
BBICTYIUICHUE NTPE3CHTALINEH;

- IIPU BBIIOJHEHUH Y4€OHBIX IPOEKTOB U UCCIIEN0BAaHUI 10 pyKOBOJICTBOM
neaarora paclpenessTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C OCTAaBICHHBIMU
3aJjJa4aMH, CIEIUTh 3 BBIIOJIHEHNUEM IUIaHa AEMCTBUM, aleKBaTHO OILICHUBATh
COOCTBEHHBIN BKJIAJ] B IEATEIBHOCTD TPYIIIIbI; BBICTpaUBaTh KOMMYHUKAaTUBHOE
B3aMMOJIEHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8 KVIACC

[TpenMeTHbIC pe3yapTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTD y 00YUAIOIIMXCS YMEHHH:

- OpPMEHTHPOBATHCS B MOHATHUSAX M ONIEPUPOBATh MU Ha 6a30BOM YPOBHE: Macca U
pasMepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE U aMOP(HBIE TeJla, HACBIIIICHHBIN U
HEHACBILICHHBIN Tap, BIaKHOCTh BO3/lyXa; TEMIEpaTypa, BHYTPEHHsIS SHEPT U,
TEIUIOBOH JIBUraTellb; AJIEMEHTAPHBIN 3JIEKTPUUECKUM 3aps], dJEKTPUUECKOE OJIE,
IPOBOJHUKH U JTUDJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKHUM TOK, MATHUTHOE IOJIE;
- pa3nuuaTh SBJICHUSA MOCIIE IPEIBAPUTEIHLHOTO 00CYKICHHUS C TIe1aroroM
(TeruioBOE pacUIMpeHue/cxaTre, Teronepeaaya, TeIioBoe paBHOBECHE,
CMaudrBaHUe, KAWL PHBIC SBJICHUS, NCTIApEHNEe, KOHICH AU, TIJIaBJICHHE,
KpUCTaJIM3aus (OTBEpIeBaHKE), KUTICHHE, TeTuionepeaada (TemIonpoBOIHOCTD,
KOHBEKIINS, U3ITyYEHHE); FIEKTPU3ALIMs TEJ, B3aUMOJICHCTBUE 3apsiI0B, NEUCTBUS
3IIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBHE MAarHUTOB,
JeiCTBHE MarHUTHOIO TOJIsi HA MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHasI
WHAYKIIHS) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB 1 Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

- pacmo3HaBaTh C IOMOIIBIO MEIarora MPOosIBICHNE N3YUYEeHHBIX (PU3MUECKUX
SIBJICHUH B OKPY’KaloIlleM MUpPE, B TOM 4yHciie GU3NUECKUE SIBJICHUS B IPUPOJE:
MOBEPXHOCTHOE HATSHKEHHUE U KallWJUIAPHBIC SBJICHUS B IPUPOJIE, KPUCTAILIBI B
npupoje, nznydenue CosHila, 3aMep3aHrue BOJI0EMOB, MOPCKHE OpH3BI,
oOpa3oBaHME POCHI, TYMaHa, UHES, CHETa; SJIEKTPUUECKHE SBJICHUS B aTMOcdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE T0JIe 3eMJIH, Ipeiid MOIOCOB,
POJIb MArHUTHOTO TOJIA JUISl )KU3HU Ha 3eMJle, MOJIAPHOE CUSHUE; TIPU ATOM
NIEPEBOUTH MPAKTUIECKYIO 3a/1a4y B yUeOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKU (U3UUECKUX SIBICHHUII;

- OMMCHIBATh O] PyKOBOJICTBOM II€JIarora ¢ 00CykJIeHUEM IJIaHa pabOThI
U3yYEHHbIE CBOMCTBA TeNl M (PU3NUYECKUE SIBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMUMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPT U, KOJIUYECTBO TEIUIOTHI, YEIbHAS
TEIUIOEMKOCTH BEILIECTBA, Y/EJIbHAs TEIUIOTA IIaBJICHHUS, YAeIbHAs TeII0oTa
napooOpa3oBaHusl, yAeIbHas TEIJIOTa CTOPAHUS TOTUIMBA, KOAPPUIIUESHT
II0JIE3HOTO IEUCTBUS TEIUIOBOM MAILIMHBI, OTHOCUTEbHAS BIAXKHOCTh BO3/lyXa,



AIEKTPUYECKUH 3apsij, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSHKEHHUE, COTPOTUBIICHNE
IPOBOJIHMKA, YIEIBHOE CONPOTUBIICHHUE BELIECTBA, pab0Ta U MOIIHOCTb
AJIEKTPUYECKOTO TOKA); MPU ONKUCAHUU MPABUIBHO TPAKTOBATH C IIOMOIIBIO
neaarora (U3NYECKUN CMBICI UCIIOJIb3YyEMbIX BEJTMUYHUH, 0003HAUECHHUS U €AUHHULIBI
(u3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLIUE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMU BETUYUHAMU, CTPOUTH IPA(PUKU U3yUYEHHBIX 3aBUCUMOCTEN
(u3NYECKUX BEJIMYMH;

- OMNpPEAEIIAThH NOCIE MPEABAPUTEIBHOIO 00CYKIEHUS C I1€JaroroM CBOMCTBA Tel,
(uznyecKue BJIEHUS U MIPO-LECCHI, UCTI0Nb3YsI OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA, IPUHLIAII
CYIEPHO3UIINHU TT0JIeH (Ha KAaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUsI 3aps/a,
3akoH OMa 1S ydacTKa Uelu, 3akoH orcoynia—/lenya, 3aK0H COXpaHEHUS
SHEPIrHUH; IPU 3TOM HAXOJUTH CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0
MaTeMaTHYECKOE BhIpaXKEHUE C ONOPpoil Ha LudpoBbie 00pa30BaTENbHbBIE PECYPCHI;
- COOTHOCHTH IIOJT KOHTPOJIEM TeAarora Gpu3nyecKue IpoIecchl U CBOWCTBA TEI, B
TOM YHCJIE U B KOHTEKCTE CUTyalluil IPAKTUKO-OPUEHTHPOBAHHOTO XApaKTepa, IpH
IIOMOILY IT€Jjarora BISIBJISITh IPUUNHHO-CIIEICTBEHHBIE CBS3HU, CTPOUTH
OO0BsICHEHHE U3 1—2 JIOrMYeCKUX 1IaroB ¢ OMopoi Ha 1—2 U3y4eHHBIX CBOMCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pelaTh TUIOBBIE PACYETHBIE 3a1a4U B 1—2 NEMCTBHS C ONIOPOM HA aNTOPUTM,
MpeABapUTENLHO pa300paHHbI COBMECTHO C MEAArOroM, UCIOJb3ys 3aKOHbBI U
(dbopMyIibl, CBI3bIBaIOIINE (PU3HMUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS
3aJ1auy 3aIlliChIBAaTh KPATKOE YCIIOBHE, BBISBIISATH HEJOCTATOK aHHBIX JUJIS
pEIIeHHs 3a]]a4H, BHIOUPATh 3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE NIJIsl €€ PelICHuUs,
IPOBOAUTH PAcu€Thl U CPABHUBATH MOJYUEHHOE 3HAUCHHE (PU3NUECKON BEITMUMHBI
C U3BECTHBIMU JaHHBIMU;

- HMMETb MPEACTaBICHUE O MPOoOIeMax, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
(bU3MYECKUX METOJOB MOCIE MPEIBAPUTEIBLHOTO 00CYKIEHUS C MTEJaroroMm;
UCITOJIb3YsI ONUCAHNUE UCCIEAOBaHMs, BBIIEIATh IPOBEPIEMOE MTPEANOTIOKEHUE,
OLICHMBATh NPABUJIBHOCTH MOPSAKA IPOBENCHUS HCCIIEOBAHUS, 1€JIaTh BBIBOBL;
- YME€Th HaXOJIUTh C UCTIOJIb30BAaHUEM ITU(POBHIX 00pPA30BATEIBHBIX PECYPCOB
OTBITHI 110 HAOJIOACHHUIO (PU3HYECKUX SBICHUN UK (PU3UUYECKUX CBOMCTB Tell
(KanmuJUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JIABJICHUS BO3/1yXa OT €ro 00béma,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCThIBAaHUS/HATPEBAHUS MIPU U3ITYYEHUH OT
[[BETA M3JIy4arONIei/MOTI0a0IIel MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJbI OT
TEMIIepaTyphl )KUJIKOCTH U TUIOIIAAN €€ OBEPXHOCTH; SJEKTPU3ALIMS TEN U
B3aUMOJIEUCTBUE JIEKTPUUECKHUX 3apSA0B; B3AUMOIEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJIM3al1sl MArHUTHBIX NOJIEH MOCTOSHHBIX MarHUTOB; JE€HCTBHUS
MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
3JIEKTPOJIBUTATEINS TOCTOSTHHOTO TOKA): (OpMYyIUPOBATH

poBepsieMble IPENON0KEHNUS, COOMPATh YCTAHOBKY U3 MIPEIJI0AKEHHOTO
000pyI0BaHUS C OMOPOI HAa CXeMY; OMHUCHIBATh X0 ONbITa U (OPMYITUPOBATH
BBIBO/IbI IIOJI PYKOBOJICTBOM I1€J1arora;



- HMMETb NPEACTABICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX PUOOPOB U
JATYMKOB (PU3UYECKUX BEJIIMYUH; MIPU MIOMOIIIH 11€/1arora CPaBHUBATH PE3YIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

- MPOBOJIUTH COBMECTHO C MEIaroroM UCCieI0BaHUE 3aBUCUMOCTH OJTHOM
(bu3MYeCcKOi BEIMUYMHBI OT APYTON C UCIOJIb30BAHUEM MIPSIMBIX U3MEPECHUIM
(3aBUCHUMOCTb CONIPOTUBIICHHUS IMPOBOJIHUKA OT €0 JUTHHBI, TUIOMIAAH MOMEPEYHOrO
CEUEHHMS U YACIbHOTO COMPOTUBIICHUS BEIlIECTBA MPOBOJIHUKA; CUJIbI TOKA,
UJYIIEro yepe3 MPOBOJHUK, OT HANPSKEHUS HA MIPOBOJIHUKE; UCCIIEIOBAHUE
MOCJIEIOBATEIBHOTO U MMAPAJUIEIEHOTO COETMHEHHUI MPOBOHUKOB): TUIAHUPOBATH
UCCJIEI0BAHNE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS MO PYyKOBOACTBOM
nejarora, ciefys npeioxKEeHHOMY IJIaHy, PUKCUPOBATh Pe3yIbTaThl MOTYyYEHHON
3aBUCUMOCTH B BUE TaOIUI U TpaUKOB, €JIaTh BBIBOBI IO PE3yJIbTaTam
UCCIIEIOBaHMSI 11OCIIE 00CYKIEHUS C ME1aroroM;

- COOTHOCUTbH KOCBEHHbIE U3MEPEHUS (PUZNUECKUX BETUUHH (yAebHAs
TEIJI0OEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOJAHMUKA, pa00Ta U MOLIHOCTb
AIEKTPUYECKOr0 TOKA): C MOMOILBIO ME1arora miaHupoBaTh U3MEpPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs NMPEIIOKEHHON HHCTPYKIIUHU, U
BBIYHCIIATh 3HAUEHUE BEJIMYNHBI;

- co0JII0IaTh MpaBUia TEXHUKU O€30MaCHOCTH NP paboTe C 1abopaTOpHBIM
000pyAOBaHUEM TOCIIE TPEABAPUTEILHOTO 00CYKICHHUS C IE1arorom;

- COIOCTaBJIATh C MOMOUIBIO TIe1arora MPUHIUIIBI AEUCTBHSI U3YyYEHHBIX TPUOOPOB
Y TEXHUYECKUX YCTPONCTB € OMOPOM HA X OMMCAHMS (B TOM YHUCIIE: CHCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP, BOJILTMETP,
CUETYHK JIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTENbHBIE PUOOPHI,
HarpeBaTeNbHbIE JIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE TPEAOXPAHUTEINH;
AIIEKTPOMATHUT, 3JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA), UCIOJIb3YsS METOJUYECKUE
MaTepHuabl O CBOMCTBAX (PU3UUECKUX SIBJICHUN U HEOOXOIUMbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

- pacno3HaBaTh MOCJE MPEABAPUTEIHHOIO 0OCYKIEHUS C IEAAroroM MpoCThie
TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE MPUOOPHI 1O CXEMaM M CXEMATUYHBIM
pUCyHKaM (’KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTATEIND
BHYTPEHHETO CrOpaHus, SJIEKTPOCKOI, PEOCTAT); COCTABIIATH CXEMBI
AIEKTPUUECKUX LIETIEH € MOCJIEeI0BATEIbHBIM U MMapalIeIbHBIM COEIMHEHUEM
AJIIEMEHTOB, COOTHOCS YCJIOBHbIE 0003HAYEHHUS AJIEMEHTOB JIEKTPUUYECKUX IETEH;
- MPUBOAUTH MPUMEPHI/HAXOIUTh HH(GOPMAIIUIO O PUMEPaX MPAKTHYECKOTO
UCIOJIb30BaHus (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HU JIJIsl 0OecTieueHus
0€30MMacHOCTH MPH 0OpaIIeHNH ¢ TPUOOpPaMu U TEXHUUYECKHUMH YCTPOIICTBaMH,
COXPaHEHUS 3I0POBBS U COOJIIOICHHUSI HOPM DKOJIOTUYECKOTO MOBEJACHHUS B
OKPYKAIOIIEH CPELE;

- OCYIIECTBJISITH C MOMOIIBIO MEJArora MoMucK HHPopMaIui GU3NIECKOro
coJiep>KaHus B ceTH MIHTEpHET, Ha OCHOBE UMEIOIINXCS 3HAHUN U IYyTEM



CpaBHEHUS JOTMOJHUTEIbHBIX HCTOYHHUKOB BBICTSATH HHPOPMAIUIO, KOTOPast
ABJIAETCS IPOTUBOPEUYNBON MUIIH MOKET OBITh HEJOCTOBEPHOM;

- HKCIIOJIb30BAaTh MPH BBHIMOJIHEHUU YUEOHBIX 33JJaHUN OTOOPAHHYIO 1e1aroromMm
HAyYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOro COAEepKaHuUs, CIIPAaBOYHbIC
MaTepualibl, pecypchl cetu HTepHET; BIaJAeTh NTPUEMAaMH KOHCIIEKTUPOBAHUS
TeKCTa, peoOpazoBaHusi UHPOPMALIUU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO C
ONOPOM Ha aJrOPUTM U YTOUHSIOIIKME BOIPOCHI NIEAArora;

- CO03/1aBaTh MO PYKOBOACTBOM Iearora ¢ 00CyXI€HHEM IJIaHa pabOThI
MMChbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeH s, 0000111ast HHHOpMAaIIUIO U3
HECKOJbKUX UCTOYHUKOB (PU3MUECKOTO COAEPKaHUs, B TOM YHCIIE TyOITUIHO
IIPEACTABIATH PE3YJIbTATHI IPOEKTHOW WIIA UCCIIEIOBATEIBCKON AEATEIBHOCTH;
IIPY ATOM TPAMOTHO UCIIOJIb30BaTh U3YYEHHBIN TOHATUWHBIN anmapar Kypca
(Gu3KKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTALIUEH;

- IIPH BBINOJHEHUHU YUYE€OHBIX TPOEKTOB U HCCIEA0BAaHUMN (PU3UUECKUX MTPOIIECCOB
10J1 PyKOBOJICTBOM II€J]arora pacrnpeiensaTb 00sS3aHHOCTU B TPYIIIE B
COOTBETCTBHHM C MOCTABIECHHBIMU 3a1a4aMH, CJIIEIUTH 3a BBIIIOJIHEHNUEM IIAHA
JEeUCTBUN U KOPPEKTUPOBATH €T0, aJIeKBATHO OLICHUBATH COOCTBEHHBIN BKJIAJ B
JeSATEIbHOCTb IPYIIIbI; BEICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3penaTh KOHMIUKTHI.

9 KUIIACC

[TpenmMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH Yy 00YYAIOIINUXCS YMEHUI:

- OpPUEHTHPOBATHLCS B MOHATHUSAX U ONEPUPOBATH MU Ha 0230BOM YPOBHE: CUCTEMA
oTcuéTa, MaTepuajIbHasi TOUKa, TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHUYECKOTO
NBUKEHU, nedopmanus (ynpyras, IacTuueckas), TpeHue,
yeHmpocmpemMumenbHoe yCKopeHue, HEBECOMOCTb U NIEPETPY3KU; LIEHTP TIKECTH;
aOCOJIIOTHO TBEPOE TEJO, LIEHTP TAKECTU TBEPAOIO TEJa, PABHOBECHE;
MeXaHU4eCcKre KoJaeOaHus U BOJIHBI, 3BYK, MHGPA3BYK U YIbTPA3BYK;
AIIEKTPOMArHUTHBIE BOJIHBI, IKAJIA AIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh
U JAJIbHO30PKOCTh, CHeKmpbl UCHYCKAHUsL U no2noujeHust; anb(pa-, 0eta- u ramma-
U3ITyYEHHUsI, U30TOIIbI, A/IepHasi YHEPTreTHKa,

- COOTHOCHTb SIBJICHUS MOCJIE MPEABAPUTEIILHOTO 00CYXKAEHUS C TIeAaroroM
(paBHOMEpPHOE ¥ HEPABHOMEPHOE MPSMOIMHENHOE IBUKEHNE, PABHOYCKOPEHHOE
IpSIMOJIMHEMHOE JIBHYKEHUE, CBOOOIHOE MaJIeHUE TeJl, PABHOMEPHOE JBUKEHHE IO
OKPY>KHOCTH, B3aUMO/JICHCTBUE TeJl, PEaKTUBHOE JIBI)KEHUE, KOJIeOaTeTbHOE
JBUKEHHE (3aTyXalolUe U BHIHYKICHHbIE KOJIeOaHHs ), PE30HAHC, BOIHOBOE
JBUKEHHE, OTPAKEHHE 3BYKa, IPSIMOJIUHEIHOE paclpOCTpaHeHHEe, OTPaXKEHUE U
IpeIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokeHue 0eaoro
CBETa B CIIEKTP U CJIOKEHUE CIEKTPAJIbHBIX LIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAsl PaIl0aKTUBHOCTb, BOSHUKHOBEHUE JINHEHYATOr O

CHEKTPA U3yUEHUs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, A€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;



- pacmo3HaBaTh C MOMOIIBIO Me1arora MposIBICHUE U3YUYEHHBIX (PU3HUECKUX
SIBJICHUH B OKpY’KarollleM Mupe (B TOM 4yuciie (U3NYECKUE SBJICHUS B IPUPOJIE:
IPUIIUBBI U OTJIMBBI, JBUXKEHHE MIaHeT COJIHEUHOM CUCTEMBI, PEAKTUBHOE
JBUKEHHE KUBBIX OPIraHU3MOB, BOCIPUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHHE,
celicMMUYeCKHe BOJIHBI, LIyHAMH, X0, LIBETA TE€J, ONTUYECKUE SBJICHUS B IPUPOJIE,
OMOJIOrMYECcKOe IEHCTBUE BUAMMOIO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO
U3JTyYEHUI; €CTECTBEHHBIN paliOaKTUBHBIN (POH, KOCMUUYECKUE JIyUH,
pasioaKTUBHOE U3ITy4YE€HHE IPUPOIHBIX MUHEPAJIOB; IEHCTBUE PAINOAKTUBHBIX
U3ITy4YEHUI Ha OpraHu3M YeJIOBEeKa), IPH 3TOM IO PyKOBOJCTBOM IeJarora
NEPEBOJUTH MPAKTUIECKYIO 3a/1a4y B YUeOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA/MPpU3HAKY (PU3UUECKUX SBICHUIL;

- OIKCHIBATh MO/ PYKOBOJICTBOM MeAarora ¢ o0Cy eHHUEeM MIaHa paOOThI
W3yYCHHBIE CBOMCTBA TeNl U GU3NUECKUE SBICHHUS, UCTIONB3YS (U3HUECKIE
BEJIMYMHBI (CPEIHSASA U MTHOBEHHAs! CKOPOCTh TeJla MPU HEPAaBHOMEPHOM
JIBUKCHHUH, YCKOPEHHE, TTEPEMEILIEHHUE, TyTh, YTI0Bask CKOPOCTb, CHIJIa TPEHUS,
CHJIa yIIPYroCcTH, CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJieHHs, BEC Tea,
UMITYJIBC TeJa, UMITYJIbC CUJIbI, MEXaHUYEeCKasi padoTa U MOILIHOCTb,
NOTEHLUAIbHASI SHEPTUs TeJa, IOJHATOTO HaJl TOBEPXHOCTHIO 3€MIIH,
NOTEHLUAIbHASI SHEPTUS CXKATOM NPYKUHBI, KIHETUYECKasi YHEPIHsl, MOJIHAs
MeXaHUYeCKasi YHEPrus, MEPUOJ U YacTOTa KoseOaHuil, UIMHA BOJIHbI, TPOMKOCTh
3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, IOKA3aTellb IPEIOMIICHUS CPE/Ibl); IPU
OTHMCAaHUU C TIOMOIIBIO YUUTENSI MPABUIBLHO TPAKTOBATH (PU3MUECKUN CMBICT
UCTIONIb3YEMBIX BEJIMYUH, 0003HAYEHUS U AUHUIIBI (DU3UUECKUX BEIHYNH, C
OTIOPO¥ HA METOAMYECKUX MaTepHall HaXOAUTh (POPMYITbI, CBI3BIBAIOINE TAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BETHUYNHAMEU, CTPOUTH TpadUKH N3YICHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYUH;

- XapaKTepu30BaTh MOCJIE MPEIBAPUTENBHOTO OOCYKICHHS C TIEAaroroM CBOMCTBa
Ten, (U3UUECKUe SBICHUS U MPOIIECCHI, UCIOB3YS 3aKOH COXPAHECHUS SHEPTHUH,
3aKOH BCEMHUPHOT'O TATOTEHUS, MPUHITUI CYNEPIIO3UIIUN CHII, TIPUHITUTI
oTHOcHUTeNnbHOCTHU ["anmmiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPa)KEHUS U MPEIOMIICHHS CBETa, 3aKOHBI COXPaHEHMsI 3aps10BOTO U
MacCOBOI'0 YHCEJ MPU SACPHBIX PEAKIHIX; IPU 3TOM HaXOIUTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKEHUE C ONIOPO Ha
rdpoBbie 00pPa30BaTEIBHBIE PECYPCHI;

- COOTHOCHUTH IIOJT KOHTPOJIEM Teaarora (pu3nyecKue mpoIiecchl U CBOWCTBA TE, B
TOM YHUCJIE U B KOHTEKCTE CUTYyallHi MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH NPU MIOMOIIY MIeAarora NpUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
OOBSICHEHHE U3 2—3 JTIOTUYECKUX LIAroB C OMOpPOoil Ha 2—3 W3y4YEHHBIX CBOMCTBA
buznyecKkux sBICHUHN, PU3NIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEHH;

- pelaTh TUIOBbIE pacu€THBIE 3a/1aui B 1—2 NeMCTBUSI ¢ OOPOH Ha aJIfOPUTM,
IpEeBApUTEIBLHO pa300paHHbI COBMECTHO C, UCIIOJIb3YS 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a4a4n
3aIlliChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAIOIINE WINA N30BITOUHBIE



JaHHbIE, BBIOUPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE TSl PELICHHUS], IPOBOJUTH
Pacy€Thl U OLICHUBATH C TOMOIIBIO YUUTEIS PEATUCTHYHOCTh TTOJTYYEHHOTO
3HaYeHUs PU3NIECKON BEIHUMHBI,

- HMETb MpeACTaBICHUE O PoOIeMax, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
(bU3HMYECKUX METOJIOB; UCIIOJIb3Ys ONMCAHUE UCCIIEIOBAHMUS, TTOCIIE
PEeABAPUTEILHOTO 00CYKICHHUS C ME€IaroroM BBIIEISATH TPOBEPSIEMOE
MPEANOJI0KEHNE, OLICHUBATh IPABUIILHOCTD MOPSIAKA IPOBEICHUS UCCIIEIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATH HAOIIOACHHUM U OIBITOB;

- YMETh HaXOJUTh C UCIIOJIb30BaHUEM ITUGPOBBIX 00pPa30BaATEIBHBIX PECYPCOB
OTIBITHI IO HAOJIOIEHUIO (PU3HUECKUX SIBJICHUN WM (PU3NUIECKUX CBOMCTB TEM
(u3yueHmue BTOporo 3akoHa HploToHa, 3aK0HA COXpaHEHUSI SHEPTUH; 3aBUCUMOCTD
nepuoaa KojaebaHuil Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a M KECTKOCTH
IPYKUHBI ¥ HE3aBUCUMOCTh OT aMIUTHTY/Abl MAJIbIX KOJIeOaHUH; MPSIMOITMHEHHOE
pacnpocTpaHEHHUE CBETA, pa3IokKEHUE OEIOro CBETa BCIEKTP; U3yUEHUE CBOMCTB
M300paXeHHsI B INIOCKOM 3€pKaJie HICBOWCTB N300paXeHHs MPEAMETa B
coOuparoliel JIMH3€e; HaOII0IeHUE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
U3JTyYEHHS): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY M3 N30BITOYHOIO Habopa
000py10BaHUS C OIIOPOM Ha CXEMY;ONUCHIBATh X0/ OMbITA U €T0 PE3YJIbTAThI,
¢dbopMyIHupOBaTh BEIBOJIBI IO PYKOBOJCTBOM I€arora;

- IPOBOAMTH MPU HEOOXOAUMOCTH CEPHUIO IPSIMBIX U3MEPEHUH, Onpeiesis
CpelHee 3HaueHue U3MepsieMol BEJIMUUHBI ((hoKycHoe paccmosinue cobuparoweu
JIUH3b1); 0OOCHOBBIBATH BHIOOP CIIOCO0A U3MEPEHUS/U3MEPUTEIIBHOTO TPUOOPA;

- IPOBOAMTH COBMECTHO C MEIarOroM MCCIIETOBAaHUE 3aBUCUMOCTEN (PU3NIECKUX
BEJIMUMH C UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHU (3aBUCUMOCTb IyTH OT BPEMEHU
IIPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayaJIbHOM CKOPOCTH; Neproa KojJebaHu
MaTEeMaTHYECKOTO MasiTHUKA OT JAJIMHBI HUTH; 3aBUCUMOCTH yTJla OTPaKEHHUs CBETa
OT yTJ1a MaJeHMs U yTiia MPeJOMIICHHS OT YIJia MaJeHus): mociie 00CyKaeHUS 0]
PYKOBOZCTBOM T€Aarora IIaHupOBaTh UCCIIEeI0BaHNE, COOUPATh YCTAaHOBKY,
(buKCcHpOBaTh Pe3yabTAThI MOYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUNYHNH B
BUJIE Ta0nuIl U TpauKOB, AeNaTh BBIBOABI IO pe3yJbTaTaM HCCIEA0BAHNUS;

- COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BETUIHH (CPEIHSST CKOPOCTh U
YCKOpEHUE TeJla PY PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOTHOTO
naJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIIMESHT TPEHUS CKOIBKECHHUS,
MEXaHHUYeCKas padoTa M MOIIIHOCTh, YaCTOTa U MEPHO KoeOaHui
MaTeMaTHYECKOT0 UMPYKUHHOTO MasiTHUKOB, ONTHYECKAas Cujla coOuparonieit
JMH3BI, PAIMOAKTUBHBINA (DOH): ¢ MOMOIUIBIO TIe1arora MIaHuPOBaTh U3MEPEHMS;
coOUpPAaTh HIKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIMOJIHITH U3MEPEHUs, CIIEAys
MPEIIOKEHHON

UHCTPYKIMU; BEIYUCIISITh 3HAUEHUE BEIMYUHBI U aHAJIU3UPOBATD MOTyYCHHBIE
PE3yIBTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

- coOmroaaTh npaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1ab0paTOPHBIM
000pyI0BAaHUEM IOCIIE MPEABAPUTEIBHOTO OOCYKICHHS C MEAarorom;



- CONOCTABJISAITH C IOMOIIBIO NIEAArOra OCHOBHBIE MPU3HAKU U3YYEHHBIX
duznyecKux Mozeel: MaTepuaibHasi TOUKa, a0COJIIOTHO TBEPAOE TENO, TOUCUHBIN
UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, [NIAHETApHasl MOJIEb aTOMa, HyKJIOHHAas
MOJIeJIb AaTOMHOTO Sipa ¢ OMOPO HA METOANYECKUE MaTEPHAIIbI;

- XapaKTepU30BaTh I1OCIIE MIPEIBAPUTEILHOTO OOCYKACHUS C IEAATOrOM
IPUHLIUIIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOil
Ha UX ONHCaHUsA (B TOM YMCIIE: CIUIOMETP, TaTUYMKHU MOJIOKEHUS, pACCTOSHUS U
YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOII, (hOTOAIapaT, ONTUIECKUE
CBETOBO/IbI, CLIEKTPOCKOII, TO3UMETP, KaMepa BuiibcoHa), HCIOb3ys IU(PPOBbIE
o0Opa3oBaTeIbHbIE PECYPCHI;

- HKCIOJIb30BAaTh MO/l PyKOBOJCTBOM I€]arora CXeMbl U CXEMaTHYHbIE PUCYHKH
U3YYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX IPUOOPOB U
TEXHOJIOTHYECKHX MTPOLIECCOB MPHU PEIICHUN y4eOHO-TIPAKTUYECKUX 3aa4;
ONTUYECKHUE CXEMBI JIsl TIOCTPOEHUS N300paKEHHI BIUIOCKOM 3€pKajie U
cobuparoIel JTMH3e;

- MPUBOAUTH NPUMEPBI/HAXOIUTh HH(HOPMAIIUIO O MPUMEPaX MPAKTHYECKOTO
UCITIOJIb30BaHUs (DU3UUECKUX 3HAHUIN B TOBCEIHEBHOM )XKM3HU AJI1 00€CTIEUeHHUS
0e30MacHOCTH MPHU OOpallleHHH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMH,
COXPAHEHUS 3JI0POBBS U COOJIIO/ICHUSI HOPM 3KOJIOTUYECKOTO MTOBEJCHMUSI B
OKpYKaIOIIEN CpeIE;

- OCYIIECTBJISATH O]l PYKOBOJICTBOM Iejiarora nouck nHpopMauuu Gpu3nyeckoro
coJiepkaHus BceTH VIHTepHeT, caMOCTOSTENIbHO (pOPMYIIUPYS TOUCKOBBIH 3ampoc,
HAXOAUTb IyTH ONPEEICHUS JOCTOBEPHOCTH MOTYYEHHON HH(POpMAIIUHU HA
OCHOBE MUMEIOIINXCS 3HAHUH U TOMOJIHUTEIbHBIX HCTOYHUKOB;

- WCIOJIb30BaTh IPHU BHINOJHEHUH YUYE€OHBIX 3aJaHU OTOOPaHHYIO Me1arorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HUECKOTO COJEPKaHus, CIIPABOYHbIE
MaTepualbl, pecypcebl cetu HTepHeT; BianeTs npuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, MpeoOpa3zoBaHus MHPOPMAIMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO C
OIMOPOI Ha aJTOPUTM M YTOUHSIIOLIUE BOMPOCHI ME€1arora; co3/1aBath Mo
PYKOBOJICTBOM I€/Iarora ¢ 00CyKJIeHUEM IJIaHa pa0OThl MMCbMEHHbBIE U YCTHbHIE
COOOIIIEHUs] Ha OCHOBE MH(OPMAILIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
coJiep KaHus, MyOJIMYHO MPEJICTABIIATh PE3YIbTAThl TPOSKTHOM HUITN
UCCJIEI0BATENbCKON NeATEIbHOCTH; IPYU TOM I'PAMOTHO UCIOJIb30BaTh
M3YYEHHBIM MOHATUWHBIN anmapar u3y4yaeMoro pasziena QU3uKu U COMPOBOKIAThH
BBICTYIUICHHE MIPE3CHTALMEN ¢ YYETOM OCOOCHHOCTEN ayAUTOPUH CBEPCTHHUKOB.
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EcrecTBeHHOHAay4YHBIN METO
HO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

OpueHTHpOBaH B
JIeSITEIIbHOCTH Ha
Hay4yHbIE 3HAHUS O
pUpoJIE U
00I1IECTBE,
B3alMOCBS35X
YeJI0BEKa C
MIPUPOJHON U
COIIMAJILHOW CPEeIOHN.
Pa3BuBaeT HaBBIKU
HCIIOJIb30BaHNUs



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

Hroro no pasaceiny

6

Pa3IUYHBIX CPEACTB
MO3HAHMUS,
HAKOIUICHHS 3HAHUH
0 Mupe (S3BIKOBas,
YHUTATEIbCKAs
KyJIbTYpa,
JeSITETLHOCTD B
MH(POPMALMOHHOM,
1 dpoBoH cpene).

Pa3nean 2. [lepBoHayaibHbIe CBeIeHH

2.1

Crtpoenue BelecTna

1 0 CTPOCHUM BeIIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

Breipaxaer
IM03HABaTEIIbHbIC
WHTEPECHI B Pa3HBIX
MIPEIMETHBIX
o0nacTax ¢ yuétom
WHIMBUTYTbHBIX
HMHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKEHUH.

2.2

JBrxenue u

B3aUMOJCHCTBHE YaCTHI]

BCIICCTBA

bu6mmorexa [IOK
https://m.edsoo0.ru/7f416194

OpueHTHpOBaH B
JEeSITeTbHOCTH Ha
Hay4HbIE 3HaHUSA O
IpUpoJE U
0OIIIECTBE,
B3aMMOCBSI35X
9eJIoBeKa ¢
MIPUPOTHON U



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

COLIMAJIBHON CPENON.

2.3

ArperarHbie COCTOSIHUS
BElIeCTBa

Hroro no pasaceiny

5

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Pa3BuBaeT HaBBIKU
WCII0JIb30BaHUS
Pa3IMYHBIX CPENICTB
MO3HAHUS,
HAKOIUUIEHUS 3HAHHI
0 MHUpe (s3bIKOBas,
YUTaTeIbCKas
KYJIbTYpa,
JIESITEIbHOCTD B
WH()OPMAIIMOHHOM,
1 dpoBoH cpene).

Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1

Mexannueckoe OBUKEHUE

bu6nmoreka [IOK
https://m.edso0.ru/7f416194

Pa3BuBaeT HaBbIKU
UCIOJIb30BaHUS
Pa3INYHbBIX CPEICTB
MO3HAHUS,
HAaKOIUICHUs 3HAaHUHN
0 MHUpe (s3bIKOBas,
YHUTATENbCKAs
KyJIbTYpa,
JIeSITeTbHOCTD B
MH(POPMALMOHHOM,
udpoBoH cpene).

3.2

WNHuepuus, Macca, INIOTHOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

JemMoHCcTpHpyeT
HaBBIKH

HaOIIOIEHUH,



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

3.3 Cuna. Bunpe! cun 14

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

HaKOIJICHUS (haKTOB,
OCMBICIICHHUS OTIbITA
B
€CTECTBEHHOHAYYHOM
Y TYMaHUTApHOU
00J1aCTSIX MO3HAHMS,
HCCIIEIOBATEIbCKOU
JIESITEIIbHOCTH

JlemoHCTpUpYyeT
HaBBIKH
HaOJIIOIEHUI,
HaKOIICHHS (haKTOB,
OCMBICJIEHHUS OIIbITA
B
€CTECTBEHHOHAYYHOH
Y T'YMaHUTApHOMN
00JacTIX MO3HAHMS,
HCCIIEN0BATEIbCKON
JIESATEIIBHOCTH.
[IposiBsieT
YBaXKEHHE K
HUCTOPUYECKOMY U
KYJIbTYPHOMY
HACJIEIUIO CBOETO U
JIpYyTuX HapOI0B
Poccun

Wroro no pazueny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



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

4.1

4.2

4.3

Hasnenue. [lepenaua
JIaBJICHUS TBEPIBIMH TEIIAMH,
KHUIOKOCTSIMHU U r'a3aMH

I[aBJ'ICHI/Ie KHUIKOCTHU

ATMOc]epHOoe aBiIeHHe

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

Beipaxxaer
M03HABATEbHBIC
WHTEPECHI B Pa3HbIX
MPEIMETHBIX
00JacTax ¢ ydéToM
WH/IUBUTyaTbHBIX
HUHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKECHU .

Crpemienue
MMO3HAHMIO ce0s 1
JIPYTHUX JIIOJEH,
MIPUPOJIBI U
o011ecTBa, K
MOJIYYEHUIO 3HAHUH,
KaueCTBEHHOTO
o0pa3oBaHMs C
Y4ETOM TUYHOCTHBIX
HMHTEPECOB U
0OIIIECTBEHHBIX
nmoTpeOHOCTEH.

Pa3BuBaet HaBbIKK
HCTIOJIb30BaHUS
Pa3IMYHBIX CPENICTB
MTO3HAHUS,
HAKOTUICHWS 3HAHUMN
0 MHUpe (s3bIKOBas,
YUTATEIIbCKas
KYJIbTYypa,



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

JIESITEIIbHOCTD B
nH(pOPMaITMOHHOM,
nudpoBoii cpene).

4.4

I[eﬁCTBHe KHUIKOCTH U rasa
Ha HOpr)KéHHOG B HHUX TCJIO

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

OpueHTHpOBaH Ha
IIPUMEHEHUE 3HaHUI
€CTECTBEHHBIX U
COLIMAJIbHBIX HAYK
JUIsl pELIeHUs 3314 B
00J1aCTH OXpaHbl
IIPUPOJBI,
IUTAaHUPOBAHUS
CBOMX IOCTYIKOB U
OLIEHKH UX
BO3MO>KHBIX
IIOCJIEACTBUM ISl
OKPY>KaIOILEH CPEbI.

Hroro no pazneny

Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus

21

5.1

5.2

PaGora u MOIIIHOCTD

HpOCTBIe MEXAaHU3MBI

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK

Beipaxxaer
ITO3HABATEIILHEIE
HUHTEPECHI B Pa3HbIX
MPEIMETHBIX
o0acTsaX ¢ yuéTom
WH/IUBUyaJIbHBIX
HUHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHIKCHUH.

Pa3BuBaeT HaBBIKH



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

https://m.edsoo0.ru/7f416194

MCTIOJIb30BaAHUS
Pa3INYHBIX CPEACTB
MO3HAHMUS,
HAKOIUICHHUS 3HAaHUN
0 Mupe (S3BIKOBas,
YHUTATENIbCKas
KyJIbTYpa,
JeSITETLHOCTD B
MH(POPMALIMOHHOM,
1 dpoBoH cpene).

[IposiBnsieT unTEpEC
K IPaKTUYECKOMY

M3YYCHUIO
bubmmoreka [JOK npodeccuii u Tpyaa
5.3 M 4 1
e https://m.eds00.ru/7f416194 = pa3nuuHOroO poAa, B
TOM YHCJIE HA OCHOBE
MPUMEHEHUS
MpPEeIMETHBIX 3HAHUM.
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

10 [TIPOT'PAMME



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

8 KVIACC

n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Pa3gen 1. TensioBbIe IBJICHUS

11

CrpoeHnue u cBOICTBa
BeIleCTBa

KoanuecTBo 4acoB

Bcero
padoThI

Kourpoubnble IIpakTHyeckue

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

TpeboBanus Kk
pe3yJbTaTam
COIJIACHO
IIporpamme
BOCIIHUTAHMS

Beipaxxaet
MI03HABaTEIbHBIC
MHTEPECH! B Pa3HBIX
IpeAMETHBIX
o01acTax ¢ yuéTom
WHIUBHIyaJTbHBIX
HMHTEPECOB,
CIIOCOOHOCTEH,
JIOCTH>KEHUI.

1.2

TerutoBble pouecchl

21 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

JeMoHncTpupyeT
HaBbIKU
HaOJIIOICHU,
HaKOIUIeHUs (HaKTOB,
OCMBICJIEHHUS OTIbITA
B
€CTECTBEHHOHAY4YHOHU
Y TYMaHUTAapHON
00J1acTsX MO3HAHUS,
HCCIIEI0BATENbCKON
JIeSITEIbHOCTH.
OpueHTHpOoBaH Ha



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

MPUMEHEHHUE 3HAHUI
€CTECTBEHHBIX U
COLIMAJIBHBIX HAYK
JUISL peLLIeHUs 3a7a4 B
o0acTu OXpaHbl
MPUPOBI,
IJITAHUPOBAHUSA
CBOUX IOCTYIIKOB U
OLIEHKH UX
BO3MOHBIX
MOCJIEICTBUM 1J1s1
OKPY’KaroIlel Cpebl.

Hroro no pazneny

Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

28

2.1

SHCKTpI/I“IeCKHe 3apAadbl.
BapH)KeHHLIe TCJIa U UX
B3aUMOCHCTBHUE

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce

Pa3BuBaer HaBbIKK
WCIIOTb30BaHUS
Pa3IUYHBIX CPEJICTB
MO3HAHUS,
HAKOIUICHUS 3HaHUN
0 MUpe (s3BIKOBaS,
gUTaTeIbCKas
KYJbTYypa,
JIeATeTLHOCTh B
WH(pOPMaITUOHHOM,
uudpoBoii cpene).

2.2

ITOCTOSIHHBIN 2IEKTPUUECKAN
TOK

20

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

IIposiBnsieT unTEpEC
K IPaKTHYECKOMY
HA3YYECHUIO



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

npodeccuit u Tpyaa
Pa3IMYHOrO PoOJia, B
TOM YHCJIe Ha OCHOBE
MIPUMEHEHUS
MPEIMETHBIX 3HAHUU.
Beipaxxaer
FOTOBHOCTb
OIICHUBATHL CBOE
IIOBEJICHUE U
MOCTYTIKH,
MOBEACHUE U
MOCTYIKHU APYTUX
JIIOEN C MO3ULINI
TPaJUIIMOHHBIX
POCCUICKHX
JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN U HOPM C
Y4ETOM OCO3HAHUSA
MMOCJIEICTBUI
MTOCTYIIKOB.

2.3

MaruuTtHsble SIBJICHUS

1.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

Beipaxxaer
TOTOBHOCTH K
OCO3HAaHHOMY
BbIOOpY U
IMOCTPOEHUIO
VHIUBUIYAIbHON
TPAEKTOPUH
oOpa3oBaHus U
KU3HCHHBIX TUTAHOB



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

C Y4ETOM JIMYHBIX U
00IIIECTBEHHBIX
HUHTEPECOB,
moTpeOHOCTEH.

2.4

DneKTpoMarHuTHas
WHTYKIHSI

Hroro no paszneny

37

bubmuorexa [JOK

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

Beipaxxaer
MO3HABATENbHBIC
WHTEPECHI B Pa3HbIX
MPEIMETHBIX
001acTax ¢ yuéTom
WH/IUBUyTbHBIX
MHTEPECOB,
CIIOCOOHOCTEH,
JIOCTH>KECHU.
[IposiBisieT
YBaKEHUE K
UCTOPUYECKOMY U
KYJIbTYPHOMY
HaCJIE/INIO0 CBOETO U
JIPYTHX HApOIOB
Poccun.

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

14.5



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

9 KVIACC

n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

Pa3zgen 1. Mexann4deckue siBJICHHUSA

11

MexaHuueckoe IBMKEHUE U
CHOCOOBI €ro OMMUCAHUS

KoanuecTBo 4acoB

Bcero
padoThI

10

Kourpoubnble IIpakTHyeckue

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

TpeboBanus Kk
pe3yJbTaTam
COIJIACHO
IIporpamme
BOCIIHUTAHMS

Beipaxxaet
MI03HABaTEIbHBIC
MHTEPECH! B Pa3HBIX
IpeAMETHBIX
o01acTax ¢ yuéTom
WH/IUBUYaJIbHBIX
HMHTEPECOB,
CIIOCOOHOCTEH,
JIOCTH>KEHUI.
OpueHTHpOBaH B
JeSITeIbHOCTH Ha
Hay4HbIE 3HaHUSA O
IpUpoJe U
00I1IeCTBE,
B3aWMOCBSI3IX
9eJIoBeKa ¢
MIPUPOJTHON U
COIIMAJILHOW CpEeIOH.

1.2

BzaumopeiicTBue Ten

20 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

JemoHCcTpHpyeT
HaBBIKH

HaAOIIOICHUH,



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

HaKOIJICHUS (haKTOB,
OCMBICJICHUS OIIbITA
B
€CTECTBEHHOHAYYHOH
Y TYMaHUTApHOU
00J1aCTSIX MO3HAHMS,
HCCIIEIOBATEIbCKOU
JIeATEeTLHOCTH.
OpueHTHpOoBaH Ha
MPUMEHEHHUE 3HAHUI
€CTECTBEHHBIX U
COLIMAJIBHBIX HayK
JUISL pellieHus 3a1a4 B
o0acTu OXpaHbl
MIPUPO/IBI,
IJIAHUPOBAHUS
CBOUX MOCTYIKOB U
OIICHKHU WX
BO3MOYKHBIX
MOCIIEACTBUM IS
OKpY>Karolleu Cpeibl.

1.3

3aKOHEI COXpPaHCHUMA

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pa3BuBaer HaBbIKK
WCIIOJIb30BAHUS
Pa3IMYHBIX CPECTB
MO3HAHUS,
HAKOIUICHUS 3HaHUN
0 MUpe (S3BIKOBAS,
YUTATeIbCKAS
KYJIBTYpa,
JIESITSIIBHOCTD B



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

MH(POPMALIMOHHOM,
nudpoBoii cpene).

Hroro no pazneny

Pa3zgen 2. MexaHnnuecKHne KOJe0aHUA U BOJTHBI

40

2.1

2.2

MexaHnnyeckue KoneOaHus

MexaHU4eCKHUE BOJIHEI. 3By1(

8

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Crpemienue
MO3HAHUIO ceOs U
JIPYTHX JIIOJAEH,
MIPUPOJIBI U
00111eCTBA, K
MOJTyYCHUIO 3HAHUH,
Ka4eCTBEHHOT'O
o0Opa3oBaHHUs C
YUETOM JIMYHOCTHBIX
WHTEPECOB U
OOIICCTBEHHBIX
noTpedHOoCTEH.

Beipaxaer
TOTOBHOCTH
OLICHUBATb CBOE
IIOBEACHUEC U
MTOCTYTIKH,
IIOBEACHUE U
MOCTYIKHU APYTUX
JIoJei ¢ MO3ULUH
TPaAUIIMOHHBIX
POCCUICKHX
JTyXOBHO-
HPaBCTBEHHBIX



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

LIEHHOCTEN U HOPM C
Y4ETOM OCO3HAHUS
OCJIENCTBUMN
MOCTYIKOB.

Hroro no pazneny

Pa3zgen 3. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

15

3.1

QHGKTpOMaFHI/ITHOG I1I0JIC 1
QJICKTPOMAriuTHBLIC BOJIHBI

Hroro no pasaceiny

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

IIposiBnsieT unTEpEC
K IPaKTUYECKOMY
M3y4YEHUIO
npodeccuit u Tpyaa
pa3IMyHOrO poJa, B
TOM YHCJI€ Ha OCHOBE
MIPUMEHEHUS
MPEIMETHBIX 3HAHUU.

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHBI pacpOCTPAHEHUS
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Co3zHaeT Ba)XHOCTh
Tpyznomoous,
o0y4eHus Tpyay,
HAKOIUICHUS
HAaBBIKOB TPYJI0BOM
JEeSITeTbHOCTH Ha
MIPOTSHKCHUH KU3HA
JUISL YCIIEITHOM
npodeccnoHaNbHOMI
caMmopeanu3aluu B
POCCHUICKOM
o01ecTse.



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

4.9 JIMH3EI 1 ONTHYECKHUE
' prOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Beipaxxaer
TOTOBHOCTb K
OCO3HAaHHOMY
BBIOOPY U
MTOCTPOCHHUIO
VMHIUBUYAJIBHOMN
TPaCKTOPUU
o0Opa3oBaHMs U
KU3HECHHBIX TJIAHOB
C Y4ETOM JINYHBIX U
00LIIECTBEHHBIX
HUHTEPECOB,
moTpeOHOCTEH.

Pa3znoxxenue Oenoro csera B
CIIEKTP

4.3

Hroro no pazneny

15

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Beipaxxaer
[I03HABATENbHbIC
MHTEPECHI B pa3HbIX
MPEIMETHBIX
o0acTsaX ¢ yuéTom
WH/IMBUYaJIbHBIX
MHTEPECOB,
CITOCOOHOCTEH,
JIOCTH>KEHH.

Pa3zngena 5. KpauroBble ABJICHUSA

£ 1 HMcnyckaHue U MOIJIOMEHHE
' CBETa aTOMOM

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

PasBuBaeT HaBBIKU
HUCTIOIB30BaHUS
Pa3IMYHBIX CPEJCTB
MMO3HAHUS,



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

5.2

CrpoeHue aTOMHOTO sijipa

bubmuorexa [JOK

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

HAKOIUJIEHUS 3HAHHI
0 MHUpe (3bIKOBas,
YUTaTeIbCKas
KYJIbTYpa,
JIESITEIbHOCTD B
UH()OPMAITMOHHOM,
udpoBoH cpene).
OpueHTUpOBaH B
JIESITEIIbHOCTH Ha
HAy4YHBIC 3HAHUS O
pUpoJie U
oO1ecTBe,
B3aUMOCBSI3SIX
YEJIOBEKa C
MPUPOIHON U
COIIMAJILHOU CpeIoH.

5.3

H,I[epHLIe peaknuuu

bu6nmoreka [JOK

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

OpueHTHpOBaH Ha
IIPUMEHEHHE 3HAaHUI
€CTECTBEHHBIX U
COLIMAJIbHBIX HAYK
JUIsl pELICHNs 3a/1a4 B
00J1aCTH OXpaHbl
IIPUPO/BI,
IUTAHUPOBAHUS
CBOMX MOCTYIKOB U
OLIEHKH UX
BO3MOXKHBIX
HOCJIENCTBUN I
OKpY>Karollen Cpeibl.



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

Uroro no pazgeny

17

[IposiBisieT
YBa)K€HUE K
HUCTOPUYECKOMY U
KYJIbTYPHOMY
HAaCJEANI0 CBOEro U
JIIPYTUX HApOJOB
Poccun

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb

Breipaxaer
TOTOBHOCTb K

OCO3HaHHOMY
BBIOODY U
MOCTPOCHHIO
[ToBTOpenue u 06o0IIEHNE WH/IMBUyaJTbHOM
6.1 coJiep;kaHus Kypca GU3NKu 9 2 bubmmorexa [OK TpaeKTOPUU
https://m.edsoo.ru/7f41a4a6
3a 7-9 xnacc oOpa3oBaHUs U
’KM3HEHHBIX TJIAaHOB
C YYETOM JINYHBIX U
OO0IIIECTBEHHBIX
MHTEPECOB,
noTpedHOCTEH.
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB 102 97

[10 ITPOIT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- Gusuka: 7-i knace: yueonuk / M. M. Tlepsimikun, AWM. UBanoB. — MockBa:
[Ipocenienue, 2022;

- ®usuka: §8-i1 knacc: 0a30BbIid ypoBeHb: yueOHuk / . M. Ilepbimkun, A. W.
NBanoB. — Mocksa: [Ipocsemenne,2023;

- Gusuka: 9-i knace: yueonuk / . M. Ilepsiikun, E. M. I'ytHuk, A.W. MBaHOB,

M. A. IlerpoBa — Mocksa: IIpocsemienune, 2022

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

- ®usuka: 7-i knacc: yueonuk / M. M. Ilepsimikun, A.W. iBaHoB. — Mockaa:
[IpocBenienue, 2022;

- ®usuka: 8- knacc: 06a30BbIi ypoBeHb: yueouuk / . M. Ilepormkun, A. U.
NBanoB. — Mockaa: [Ipocsenienne,2023;

- ®usuka: 9-i knacc: yueonuk / M. M. Ilepeimikun, E. M. I'ytauk, A.W. lBaHOB,
M. A. IlerpoBa — Mocksa: [IpocBemienune, 2022;

- ®usuka. COoOpHUK BOMPOCOB U 3a1a4. 7,8 kiaaccel. Mapon A.E., Mapon E.A.,
ITozoiickuit C.B.;

- Mapon A.E. ®usuka. 7 kiacc: yuebHo-meToauueckoe nocooue/ A.E. Mapos.-
M.: poda, 2011;

- Jlykamuk B.M. COopHuK BOonmpocoB u 3a1a4 no ¢usuke. 7-9 k. —M.:



[Ipocsemenue, 2010

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

- bubmmoTteka 11OK;

- http://school-collection.edu.ru — xomiekius 00pa3oBaTENbHBIX PECYPCOB;

- "Vuu.py";

- "Poccuiickas anexkTpoHHas mkosa',;

- Buneoomnsiter Ha ypokax. http://fizika-class.narod.ru






