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[TOACHUTEJIBHAS 3AITMCKA

ApantupoBaHHas pabodas mporpamma mo ¢usuke ans oOydaromuxcsi ¢ OB3 Ha ypoBHE OCHOBHOTO 0OLIETO
00pa3oBaHUs MOATOTOBICHA Ha 0CHOBE PDeiepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHJAPTa OCHOBHOTO OOIIEro
obpazoBanns (IIpmkasz Munmnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM FOCTHITHH
Poccuiickoii @enepanun 05.07.2021 r., per. Homep 64101), amanTupoBaHHOW OCHOBHOW OOpa30BATENBEHON MPOTPAMMBI
OCHOBHOTO 00IIIero 00pa30BaHUs O0YYarOIIMXCS C 3aJepikKol mcuxuueckoro passutus (nanee — AOOIT O0O), paboueit
MpOrpaMMBI OCHOBHOTO 00mIero oOpa3oBaHus mo mpeameTy «Dmsukay, KoHnenmwmm mpenogaBaHus ydeOHOTO MpeaMeTa
«®Dusuka» B 00pa3oBaTeabHBIX OpraHu3aiusx Poccuiickoit denepannu, peaqu3yrOIIMX OCHOBHBIE 00Ic00pa3oBaTeIIbHbIC
MPOTPaMMBI, MTPOTPAMMBI BOCIIMTAHHS, C YUETOM pPacCHpeAeiIeHHBIX 10 KiaccaM IpOBepseMbIX TpeOOBaHMH K pe3ylibTaram
OCBOEHUS ATaNTHPOBAHHON OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHMsL.

Oo0mas xapakTepucTuka yue0HOro npeamera «®u3ukay»

Yuebnbiii npeamer «PuU3MKa» SBIAETCS CUCTEMOOOPA3YIOUIMM IJISi €CTECTBEHHOHAYYHBIX MPEIMETOB, IMOCKOIbKY
¢u3nuecKue 3aKOHBI MUPO3IAHMS SIBJISIOTCS. OCHOBOHM COJEp)KaHUSI KypCOB XMMHHM, OHOJIOTHH, Teorpadui U acTPOHOMUH.
®dusnka BoopykaeT 0oO0ydyarolMXCs HAYyYHBIM METOJIOM II0O3HAHHUS, MO3BOJISIONIMNM IIOJy4aTh OOBEKTHUBHBIE 3HAHHS 00
OKPYKaIOILEM MUPE.

IIpeamer MakcHMManbHO HampaBieH Ha (OpPMUpOBaHME HMHTEpeca K MNPUPOJHOMY M COLHMAJIBHOMY MHPY,
COBEpILIEHCTBOBaHUE MIO3HABATEILHOM AearenbHocTH o0ydaronmxcs ¢ OB3 3a cuer oBnaieHUs MBICTUTEIbHBIMU ONIEpalluIMU
cpaBHEeHHs1, 0000IIEHUSI, pa3BUTHE CITIOCOOHOCTH apryMEHTUPOBATH CBOE MHEHHUE, POPMUPOBAHKE BOZMOXHOCTEH COBMECTHOMN
JeSATEIbHOCTH.

Uzyuenne ¢usukn cnocoOCTByeT pa3BuTHio y oOywarommxcsi ¢ OB3 mpocTpaHCTBEHHOrO BOOOpasKeHUS,
(hyHKIIMOHATBHON TPAaMOTHOCTH, YMEHHUS BOCIHPHUHUMATh U KPUTHUECKH aHAIM3MPOBATh MH(POPMAINIO, NMPEACTABICHHYIO B
pa3nuuHBIX (popMax. 3HAUMMOCTH IPEAMETa IS PAa3BUTHS )KU3HEHHON KOMIIETEHIINN 00yYaIOIIIXCS 3aKII0YAETCS B YCBOSHUHT
OCHOBBI (PM3MYECKHUX 3HAHUH, HEOOXOIUMBIX ISl IOBCEIHEBHOMN JKU3HHU; HABBIKOB 3/J0POBOr0 U 0E€30MaCHOIO AJISl YEIOBEKa U



OKpY’Karomiel ero cpeasl 00pasa KU3HU; (POPMUPOBAHUH SKOJIOTHUECKOU KYJIBTYPHI.

IIporpamMmma oTpakaer comepkanue oOydeHHss mnpeamery «Dusznka» C y4eTOM OCOOBIX 00pa30BaTENbHBIX
nmotpebHoCTel oOyuaroruxcs. OBJaJicHUE JaHHBIM YY€OHBIM TPEAMETOM IMPEICTABISICT OINPEISICHHYIO TPYIHOCThH IS
00yJarommxcs. ITO CBSI3aHO C OCOOCHHOCTSIMH MBICIIUTENBHOMN NEATENbHOCTH, IEPHOANIECKUMHI KOIeOaHNIMI BHUMAaHMUS,
MaJbIM 00HEMOM TaMSTH, HEIOCTATOYHOCTHIO OOIIEro 3amaca 3HaHUW, TTOHMKEHHBIM IT03HABATEIbHBIM HHTEPECOM M HU3KHM
YPOBHEM PEYEBOTO PA3BUTHA.

st mpeoionieHus TPYAHOCTEH B U3ydeHUW ydeOHoro mpenmera «®Dusmka» HeoOXoauma agantanus oObema H
XapakTepa yueOHOTo MaTepraia K Mo3HaBaTeIIbHBIM BO3MOKHOCTSIM JJAHHON KaTEropuy 00YJalomuXcs, y9eT UX 0COOSHHOCTEH
Pa3BUTHS: HCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX W MEXIPEAMETHBIX CBSI3€H, MOCTEINEHHOE YCIOXHEHUE
MU3y4aeMoro Marepuaa.

JanHast mporpamMma KOHKPETHU3HPYET COJACp)KaHWE TMPEeIMETHBIX TeM B COOTBETCTBHH C TpeOOBaHHUSIMH
00pa30BaTeIbHOTO CTAHAAPTA, PEKOMEHTyEMYIO MTOCIIEI0BATENIEHOCTD H3YUCHHS Pa3/IeOB (PH3UKHU C YIETOM MEKITPEIMETHBIX
Y BHYTPHIIPSIMETHBIX CBSI3€H, JIOTMKHM y4eOHOTO MPOIecca, BO3PACTHBIX U MCUXOJIOTHUECKUX OCOOCHHOCTEH 00YyJaroImuxcs
Ha YPOBHE OCHOBHOIO 0OIIEro 0o0Opa3oBaHMs, ONPEACISCT MUHUMAJbHBIM HAOOp OIBITOB, JIEMOHCTpAIUN, MPOBOIUMBIX
YYHTENIEeM B KIIacce, JJa0OpaTOPHBIX padOoT, BHIMOIHIEMbIX 00yUJaOIIMHUCS.

MeTtoaudeckoii 0CHOBOM n3yueHust Kypca «Du3uka» Ha yPOBHE OCHOBHOTO O0IIIEro 00pa30BaHus SIBIISETCS CHCTEMHO-
JESTSILHOCTHBIN MOIXO0/], 00SCIICUYMBAIOIINN JOCTHKEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbIX
PE3yIbTaTOB TOCPEICTBOM OPTaHW3allMK aKTUBHOM MO3HABATEIHHOW NEATEIFHOCTH OOYYarOIIUXCs, YTO OYeHb BaXHO IPHU
oOyuenun nieteit ¢ OB3, i KOTOPBIX XapaKTePHO CHIDKEHHE ITO3HABATEILHOM aKTUBHOCTH.

Henn n 3axaun n3ydyenust yaeOHoro npegmera «Pusnka»

Obwue yeau usyvenus: yuebnoro npeamera «Pusuka» MmpeacTaBieHbl B paboueil mporpaMMe OCHOBHOTO OOILEro
o0pa3oBaHusI.

OcHoBHOI1 1enBI0 00ydeHwms neteit ¢ OB3 Ha maHHOM MpeaMeTe SIBISICTCS: MTOBBIIIEHNE COMATLHOM aJanTariy JeTei
4yepe3 NpUMeHeHHEe PU3MUECKUX 3HAHWH Ha MPaKTHKE.

Hns o6yqaromuxcst ¢ OB3, Tak ke, Kak ¥ JIsl HOPMATHBHO Pa3BHBAIOIINXCS CBEPCTHIKOB, OCBAUBAIOIINX OCHOBHYIO



00pa3oBaTeIbHYIO IPOTpaMMy, TOMHHHPYIOIIEe 3HAUeHHE TPHOOPETAIOT TaKUE yeiu, KaK:

OCBOCHHE 3HAHWI O METOJaxX HayYHOTO IMO3HAHWA MPHUPOABI M (POPMHUPOBAHHE HA ATON OCHOBE IPENCTABICHUH O
(u3nYeCKON KapTUHE MUPA;

OBIIQZICHNE YMEHHSIMH TPOBOAWTH HAONIOACHHWA NPUPONHBIX SIBICHUH, OINWCHIBaTH W 0000IIaTh pe3yiabTaThl
HaAOJIONIEHNH, HCITOF30BATh MPOCTHIE H3MEPUTENbHBIEC TPHUOOPHI IS 3ydeHUs (U3NUECKUX SBICHUHN; MPEICTABISATh
pe3yNnbTaThl HAONIOACHUN WM U3MEPEHUH C MIOMOIIBIO Ta0UII, TPa()MKOB M BBISBIATH HA 3TOW OCHOBE AMITUPUYCCKUEC
3aBHCHUMOCTH; TIPUMEHSTH IMOJIYICHHBIC 3HAHUS JUISI O0BSICHEHUS pa3HOOOPA3HBIX MPUPOIHBIX SBJICHUN U TIPOIIECCOB,
MIPUHIIMTIOB JISHCTBYSI BAYXHEUIITUX TEXHUIECKUX YCTPOUCTB, IS pEIICHUsT PU3NIECKUX 3a]1a4;

pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTEIDIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH, CaMOCTOSTEIHHOCTH B
MPUOOPETECHUH HOBBIX 3HAHUM, PU PEIICHUN (QU3NYCCKUX 33]1a4 M BBITIOJTHCHUH DKCIICPUMEHTAIILHBIX UCCIICIOBAHUN
C UCTIOIb30BaHNEM HH()OPMAITMOHHBIX TEXHOIOTHIA;

BOCIIUTAHHE YOEXKICHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB TIIPUPONBI, B HEOOXOAMMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JIOCTHKCHHUI HAYKU U TEXHOJIOTUH JJIs JaJIbHEHIIICTO Pa3BUTHSI YSIOBEUYECKOro O0IIECTRA, YBAXKCHUS
K TBOpIIAM HAyKH U TEXHUKHU; OTHOLICHUS K (PU3UKE KaK K 3JIEMEHTY OOIICUCIIOBEUECKON KYIBTYPBI;

WCIIOJIb30BAHUE TONYYEHHBIX 3HAHUM M YMEHUU Ui pelIeHUs] MNPaKTHUYECKUX 3a/ad IMOBCEJHEBHOM >KHU3HH,
obecrieueHus1 0€30MaCHOCTH CBOESH JKU3HH, PAIMOHAILHOTO MPUPOIOTIONIL30BAHUS H OXPaHbI OKpYKarolei cpepl.
JocTikeHne 3Tux 1elieil 00ecieYnBaeTcs PEICHUEM CIeIYIONIHNX 3a0ay.

3HAKOMCTBO OOYYaIOIUXCS C METOJAMH UCCIIE0BaHUSI OOBEKTOB U SIBJICHHUI TTPUPOJIBI;

MpHOOpETeHNe 3HAHWA O MEXaHWYECKUX, TEIUIOBBIX, MIEKTPOMATHUTHBIX M KBAaHTOBBIX SBIICHUSAX, (U3UIECKHUX
BEJIMYMHAX, XapaKTEPU3YIOLIUX ITH SBJICHUS;

(dopMupoBaHHEe YMEHHI HAONIONATh TNPUPOIHBIC SIBICHUS W BBIMOIHATH OIBITHI, J1a0OpaTOpHbIE pPa0bOTHI U
SKCIIEPUMEHTAIIEHBIC HCCIIECIOBAHUSA C HWCIIOJIB30BAaHHEM HM3MEPUTEIBHBIX NPHUOOPOB, HIMPOKO MPUMEHSEMBIX B
MPaKTUYECKOM KU3HU;

OBJIJICHHE TAKMMH MMOHITHAMH, KaK MPUPOIHOE SBJICHUE, SMITUPUYCCKH YCTAHOBIICHHBIN (DaKT, MpobiiemMa, TUIOTe3a,
TEOPETUUYECKUI BBIBOJ, PE3YIbTAT AKCIICPUMEHTAIILHON IPOBEPKU;



" [OHMMAaHHE OTJIMYWI HAayJHBIX JAHHBIX OT HEMPOBEPEHHOW MH()OPMAIUH, IEHHOCTH HAyKH U YIOBIETBOPECHHS
OBITOBBIX, IPOM3BOJCTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN YeTTOBEKa.

OcobeHHOCTH 0TOOPA M aIaNTALIMU Y4eOHOr0 MaTepuaJia no gpuznke

OcHoBo#t 00yueHnst oOygaromuxcsi ¢ OB3 Ha mpeamerax eCTECTBEHHOHAYYHOTO IUKJIA SBISIETCS Pa3BUTHE Y HHUX
OCHOBHBIX MBICIIHTENIFHBIX ONepaluid (aHajlu3, CHHTE3, CpaBHEHHE, 00O00IIECHHE) Ha OCHOBE BBHINONHEHHS Pa3BUBAIOIINX
ylnpakHeHUH, (opMUpOBaHME TMPHEMOB YMCTBEHHOH paOOTHI: aHaIM3 HMCXOAHBIX JAHHBIX, IJIAHUPOBAHWE MaTepuala,
OCYILECTBJICHUE MO3TAIHOTO M HMTOTOBOTO CAMOKOHTPOJIS, a TAaKKE OCYIIECTBISIETCS JHKBUIALMS MPOOENIOB B 3HAHMSAX,
3aKperyIeHHe M3Y4YE€HHOIo MaTepHajia, OTpadOTKa alrOpuTMOB, MOBTOPEHHE NPOWIEHHOro. bonpmioe 3HadeHue mpuaaercs
YMEHHUIO paccKa3aTh O BBIIOJIHEHHOH paboTe ¢ NpaBWIBHBIM YIOTPEOJIEHHEM COOTBETCTBYIOIIEH TEPMHHOJIIOTHH W
COOJFO/ICHHEM JIOTUYECKHX CBsi3eil B m3nmaraeMoMm Matepuane. s oOywaromumxcst OB3 Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHUs MO-TIPEKHEMY SIBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN YPOBEHb PAa3BUTUSl OTHEIBHBIX IICUXUYECKUX
IIpoLcCCoB (BOCHpI/ISITI/IH, BHHUMAaHMHs, IIaMsTH, MI:IHIJ]CHI/IS[), CHIDKEHHBIN YPOBE€Hb HMHTCIUJICKTYAJIbHOI'O Pa3BUTUAA, HU3KHI
YPOBEHb BBIMIOJHEHUS! YYE€OHBIX 33/IaHUi, HU3Kas yCIENIHOCTh o0ydeHus. [loaTomy mpu msydeHunm ¢usuku Tpelyercs
LIEJICHANPABICHHOE WHTEJIEKTYaJIbHOE pa3BUTHE OOYYAIOLIMXCsI, OTBEYAIOIIee UX OCOOEHHOCTSIM M BO3MOXKHOCTSAM. Y4eT
ocobeHHocTel oOyuatoruxcs ¢ OB3 TpeOyeT, 4TOOBI NMpu HM3YyYCHHMH HOBOTO MaTepHalia 00S3aTeIbHO IPOUCXOIMIIO
MHOTOKPAaTHOE €r0 MOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB, PACKPHIBAIOIINX CBSI3b (DU3UKH C KHU3HbBIO,
aKTyaJlIn3alys IEPBUYHOTO XKU3HEHHOTO OIBITa 00YYaIOMIUXCA.

YcBoeHne nporpaMMHOro MaTepHaia o (U3MKe BhI3bIBAET OOJIBIINE 3aTPYAHEHHUS Y 00YUaIOLINXCS, TOATOMY TEOPHS
n3y4daercsi 0e3 BBIBOJIOB CJIOXHBIX (opmys. 3amaun, TPeOYIOIIUE NMPUMEHEHHUS CIOXKHBIX MAaTEeMAaTHYCCKUX BBIYUCICHUN U
¢dbopMyn, B OCOOCHHOCTH TakuxX TeM, Kak «MexaHW4ecKoe OBIKEHHE», «APXUMEIoBa CHia», «MexaHHdecKash SHEPrus»,
«DNEKTPUUECKHUE ABJICHUN, «IIEKTPOMArHUTHBIE SIBICHUS», PELIAIOTCS B KJIACCE C IIOMOLIBIO YUUTEIS.

Oco0oe BHUMaHHUE MPH U3yueHUH Kypca (U3MKH yIEISIETCsS MOCTaHOBKE M OPraHM3allid SKCIIEPUMEHTa, a TaKKe
MIPOBEICHUIO (MMPEUMYINECTBEHHO Ha Ka)XJIOM ypOKe) KPaTKOBPEMEHHBIX JIEMOHCTPAIHi (BO3MOXHO C HWCIIOJIb30BAHHEM
3JIEKTPOHHOM AeMOHcTpanun). HekoTopeie TeMbl 00s13aTeIbHO JOKHBI BKIIIOYATh OMOPHBIE Ja00opaTopHble paboThl, KOTOpPBIE
Ppa3BUBAOT YMEHUE I10JIb30BATHCA HpOCTeﬁHIHMPI HpI/I60paMI/I, AHAJIM3UPOBATh IIOJIYYCHHBIC JaHHBLIC. B cBmu ¢



OCOOCHHOCTSMH TIOBEIEHHS M JesTenbHOoCcTH oOydatomuxcas ¢ OB3  (pacTopMOKeHHOCTh, HEOPraHW30BAaHHOCTH)
MPEIYCMOTPEH CTPOXKAWIIIHN KOHTPOJIb 32 COOIOICHHEM MPABUII TEXHUKH OC30MACHOCTH MIPH MPOBEJICHUH J1a00PaTOPHBIX U
MPaKTUYEeCKUX PadoT.

Bounblioe BHEMaHME P H3YYECHUH (PU3UKH TOIPOCTKAMU 00paIaeTcs Ha OBJIaJICHAE UMH MPAKTHICCKUMHU YMEHHUSIMU
W HaBbIKaMu. [IpegycmarpuBaeTcs yMEHbIICHHE 00beMa TEOPETUICCKUX CBEJCHUH, BKITFOUCHHE OTIEIBHBIX TEM HITH HENbIX
pa3zenoB B MaTepHajbl AJsl 0030pHOT0, 03HAKOMHUTENBHOTO WK (haKkyIbTaTUBHOTO M3ydeHus. [Ipennaraercss yMeHbIIEHHE
00beMa MaTeMaTUUECKUX BBIYMCIICHUH 3a CUET YBEJIMUCHHUS KaueCTBEHHOT'O ONMCAHUS SIBJICHUH U TPOLIECCOB

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOAMTCS HA PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIINX CBSI3b (U3UKHU C
KHU3HBIO, C TEMH SIBJICHUSAMHU, HAOIIOICHUSMU, KOTOPBIC XOPOIIIO U3BECTHBI YUCHHKAM U3 MX KU3HCHHOTO OIbITA.

MaxkcumanbrHO HCIIOJIB3YIOTCA MEKIIPEAMETHBIC CBA3U C TAKUMHU AUCHUIIIMHAMHU, KaK reorpa(bml, XUMMHA, 6I/IOHOI‘I/I$I,
T.K. oOy4atonuecs ¢ OB3 0coOCHHO HY»XIalOTCS B MPEMOJIHECEHUH OJHOTO W TOTO K& Y4eOHOro MaTepuaia B Pa3InIHbIX
acreKTax, B €ro BApbUPOBAHNH, B HEOJHOKPATHOM OBTOPSHUU U 3aKPETIICHUH MTOJTyYSHHBIX 3HAHUH U TPAKTUICCKUX YMCHHUH.
[o3Bomnsist paccMaTpuBaTh OJIMH U TOT e y4eOHBIH MaTepHall ¢ Pa3HBIX TOUEK 3PEHHS, MEKIPEIMETHBIE CBSI3H CIIOCOOCTBYIOT
€ro Jy4IleMy OCMBICIICHHIO, O0Jiee TPOYHOMY 3aKPETUICHHUIO IOJTYYECHHBIX 3HAHUN 1 MTPAKTUIECKUX YMEHHH.

IIpumepHble BHABI AeATeJbHOCTH obydyarommxes ¢ OB3, o0ycioBiaeHHbIe 0cO0BIMH 00pa30BaTeIbLHBIMU
NOTpe0OHOCTAMM M 00ecrnevYnBalolHe 0CMbICJIECHHOE OCBOEHHE COJIePKAaHUM 00pa30BaHus Mo npeaMeTy «PU3nKa»

ITpumepHas TemMaTu4eckas 1 TEpMUHOJIOTHYECKAs! JIEKCHKa 110 Kypcy ¢uzuku coorsercTByeT OOIT OOO0.

Conepxanue BHUAOB JesiTelbHOCTH oOyuwatomuxcsi ¢ OB3 Ha ypokax ¢usuku ompenensercs uUX 0COObIMHU
oOpa3oBarebHbIMU TTOTPeOHOCTAMU. [ToMuMo nMpoko ucnonb3yeMbix B OOIT OO0 o01mux a1 Bcex 00ydaroniuxcsi BUI0B
JESITENbHOCTH CJIelyeT YCHJIUTh BUABI NIESATEIBHOCTH, ClielM(UYHbIE Uil JaHHOM KaTeropuu JeTeld, oOecreunBarolue
OCMBICIIEHHOE OCBOCHHME COJEpXaHHs 0Opa3oBaHUs IO TMPEIMETY: yCUIEHHE NPEAMETHO-TIPAKTUYECKOH AEATEIEHOCTH C
aKTHUBH3allMEN CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepHaia C OMOPON Ha alJTOPHUTM; «IIOMIATOBOCTEHY B M3YYEHHH MaTepHaa;
HCIIOJIb30BaHHUE JIONOJHUTEILHON BU3YyalbHON OMOPHI (CXEeMbI, A0JOHbI, OIOPHBIC TAOJIMIIBI); PEYCBOM OTYET O MPOIECCE U
pe3yibTaTe JesTENbHOCTH; BBHINOJIHEHHE CIEHUANbHBIX 33JaHUM, OO0ECIeUMBAIOMINX KOPPEKLUHUIO PEerysiiuu y4eOHO-
MO3HABATENFHOMN JIEATETHHOCTH ¥ KOHTPOJIb COOCTBEHHOTO pe3yiIbTaTa.



Hns obygaromuxcst ¢ OB3 cymecTBeHHBIM SBISIOTCS IPUEMBI paOOTHI ¢ JEKCUYIECKHM MAaTepHUajoM IO TPEAMETY.
[IpoBoauTes crienuanbHas padoTa MO BBEJACHUIO B aKTUBHBIN CIOBaph OOYYAIONIMXCSI COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
NzydaeMbie TepMHHBI BBOJSTCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yalbHAs IMOJEPIKKA, allTOPUTMBI PabOThI C
OTpeJieNIeHHEM, OTIOPHBIC CXEMBI JUTS aKTYaTH3allul TEPMUHOJIOTHH.

B cBs13u ¢ 0co0BIMU 00pazoBaTeNbHBIME TOTpeOHOCTIMH oOyuatontixcs ¢ OB3, mpu mmanupoBaHuu paboThl yIeHHKA
Ha YPOKE CJICIyeT MPHUICPKUBATHCS CICAYIONIMX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: NaBaTh AJNTOPUTM OTBETA; pa3pellaTh IMOJIB30BATHCSA IUIAHOM, COCTABJICHHBIM TPH
MOJITOTOBKE JIOMAIIIHETO 3aJ[aHus; JlaBaTh OOINbIIE BPEMEHHM TOTOBHTHCS K OTBETY Y JOCKH; paspeniath JeNlaTh
MpeIBapUTEIbHBIC 3aMTUCH, TOJIb30BATHCS HATITISAHBIMU TTOCOOHSIMHU.

2. Tlo BO3MOXXHOCTH 3a/JaBaTh OOYYalOUIMMCS HABOASIIME M YTOYHSIONIME BOIMPOCHI, KOTOpPHIE IMOMOTYT WM
MOCJIeIOBATENILHO U3JI0KUTHh MaTepHal.

3. CrucTeMaTHUECKH TIPOBEPITH YCBOSHHE MaTepHaa 1o TeMaM YPOKOB, JIJIsl CBOCBPEMEHHOTO OOHAPYKEHUS IPOOEIIOB
B MIPOIICIIEM MaTeprae.

4. B mporuiecce n3yueHHs HOBOTO MaTepHana BHUMaHWE YYEHHUKOB oOpalnaeTcs Ha HauOojee CIOKHBIE pasJielibl
n3yyaemoit Tembl. Heo6xomumo dariie oOpamaThcs K HUIM € BOMPOCAMU, BBISICHSIOIIMMYU MOHUMaHKWE Y4eOHOrO Marepuana,
CTUMYJIMPOBATH BOIIPOCHI [IPH 3aTPYAHEHUAX B YCBOEHHH HOBOT'O MaTepHaa.

MecTto yuyeOHoro npegmera « ®u3uka» B y41eOHOM IUIaHe

B cootBercTBHuN ¢ PenepanbHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAPTOM OCHOBHOT'O 00I1IEro 00pa3oBaHus
yueOHbIii npeaMeT «DHu3MKa» BXOJUT B MPEAMETHYI0 00yacTh «EcTecTBeHHbIE HAYKW» M SBISCTCS 00S3aTENbHBIM ISt
nzyuenus. Cozpepkanue ydeOHoro mpeamera «Dusnkay», mpencTaBleHHOE B pabouell mporpamme, cootBeTcTByeT PI'OC
OO0O, ocHoBHOW o00Opa3oBaTeIbHONW MpOrpaMMe OCHOBHOI'O 0OImIero oOpa3oBaHUs, aJanTUPOBAaHHON OCHOBHOMU
00pa3oBaTeIbHOM MPOrpaMMe OCHOBHOT'O 00IIero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisieTcss 00s3aTEbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanms. [lagHas mporpaMMa IMpeaycMaTpuBaeT u3ydeHue (U3nKu Ha 0a30BOM YpOBHE B 00nEMe 238 4 3a Tpu
roja oOy4eHUs 1Mo 2 4 B HEJIS0 B 7 ¥ 8 Kjaccax U 1o 3 4 B HeAenio B 9 kirlacce B TeMatndeckoM MIaHUPOBAHUU IS



7 n 8 KyaccoB mpearonaraeTcs pe3epB BPEMEHU, KOTOPBIH YUUTENIb MOXKET HCIIOJIB30BATh IO CBOEMY YCMOTpPEHHIO,a
B 9 KJlacce — MOBTOPUTEIHHO-0000IAIONUN MOy JTb.

IleHHOCTHBIC OPHEHTHPBI COLEPKAHMS NPEAMeTa
LleHHOCTHBIE OPHEHTHPBI COAEPXKAaHMA Kypca (GHU3UKH HE 3aBUCAT OT YPOBHS M3YUYECHUS U ONPEHEISIOTCS
cneunpukord Guzuku Kak Hayku. [IoHSATHE «IEHHOCTH» BKIIOYAECT €IWHCTBO OOBEKTHBHOTO U CyOBEKTHBHOIO, IO3TOMY B
KadyecTBe IIEHHOCTHBIX OPHEHTHPOB (PU3NUECKOT0 00pa30BaHus BEICTYIAIOT O0BEKTHI, KOTOPBIE U3YYaIOTCs B Kypce GpHU3uKH U
K KOTOPBIM y y4yamuxcsi pOpMUpyeTcsl HIEHHOCTHOE OTHOILIECHHUE.
OcCHOBY 03HABaTeIbHBIX LIEHHOCTEH COCTABIAIOT Hay4HbIe 3HAHWS, HAyYHBIE METOJIbI MO3HAHMS, a LIEHHOCTHBIC
OPHEHTHPBI, POPMUPYEMBIE y yUHAITUXCS B ITpoIiecce H3yUeHUsT (DU3UKH, IPOSIBISIOTCS:
® B IIPU3HAHUU IIECHHOCTH HAyYHOI'O 3HAHUS, €T0 MPaKTHUECKOI 3HAUMMOCTH , TOCTOBEPHOCTH;
® B IIEHHOCTH (PU3UYECKUX METOJIOB UCCIICTOBAHMUS )KUBOW M HEXKUBOU MPUPOJIBI;
e B IIOHMMaHHUH CJIOKHOCTH U MIPOTUBOPEUUBOCTH CaMOT0 IpoLiecca MO3HAHUS KaK U3BEYHOTO CTPEMIIEHUS K UCTHHE.
B kadecTBe 0OBEKTOB eHHOCTeH TpyAa M ObITA BHICTYNAIOT TBOpPYECKAas CO3WAATENIbHAsl ACATEIBbHOCTh, 30POBBIN
00pa3 MBICIIH, a IECHHOCTHBIE OPUEHTHPBI COJlEpKaHusl Kypca (PU3UKH MOTYT pacCMaTpUBaThCs Kak (GOPpMHUPOBaHHE:
®  YBOXHUTEJIHHOI'O OTHOLIECHHS K CO3UIATEIbHON ,TBOPUECKON IESITEIbHOCTH;
® [OHMMaHH HEOOXOIUMOCTH 3(PPEKTUBHOrO 1 GE30MACHOTO NCTIONB30BaHNS PA3IMYHBIX TEXHUUYECKUX YCTPOICTB;
e noTpeOHOCTH B 0€3yCIOBHOM BBINOJHEHUHU NPaBHJI 0€3011aCHOI0 MCIOIb30BAHMUS BEIECTB B IOBCEAHEBHOM KU3HM;
e  CO3HaTEIBHOro BbIOOpa Oyayluei npodecCHOHAIBHON AEATEIbHOCTH.
Kypc ¢usuku obnamaer BO3MOXHOCTAMH Ui (OPMUPOBAHHS KOMMYTATHBHBIX IEHHOCTEH , OCHOBY KOTOPBIX
COCTABJISIIOT MPOLIECC OOLIEHHMS, TPAMOTHAsI peyb, a IICHHOCTHBIE OPUEHTUPBI HAIPaBJICHBl HA BOCIIUTAHUE Y YUAIIUXCA:
®  TIPaBHIBHOTO WCTIOJB30BaHMS (PU3MUECKON TEPMHUHOIOTUN M CHUMBOJIHK;
® MOTPEOHOCTH BECTH JHAJIOT, BBICIYIIMBATh MHEHUE ONIMIOHEHTA, y4aCTBOBATh B IMCKYCCHH,
® CHOCOOHOCTH OTKPBITO BBIpa)KaTh M apTyMEHTHPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHUSI.

INPEJMETHBIE PE3YJIbTATBI



TpeGoBanusi K NpeMEeTHHIM Pe3yJbTaTaM OCBOeHHs1 y4yeOHOro mpeaMera «®Pu3zmuka», pacnpeieseHHbIe MO
rojgam o0y4eHust

PesynbTathl o rogam GopMyIMpyIOTCS 10 IPUHIUIY J00aBICHHS HOBBIX PE3YJIbTATOB OT roja K roay (pe3yibTaThl
0YEpeTHOTO T0/1a M0 YMOITYAHHUIO BKIFOYAIOT PE3YIIbTaThl MPEIBIAYIIHX JIET).

7 KJIACC
[IpeameTHbIe pe3yabpTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaXaTh COPMUPOBAHHOCTD Y O0YHaIOLIMXCSI YMEHUI:

— OPHEHTHPOBATHCS B TOHITUSAX M OMEPUPOBATh UMH Ha 0a30BOM YpOBHE: (DM3MUECKHE U XMMHYCCKUE SIBICHUS;
HaOMI0IeHNe, SKCIEPHUMEHT, MOJENb, TMIIOTE3d; CIUHUIBI (PU3MYECKHX BEIMYHMH; aTOM, MOJIEKYNa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe); MEXaHUUECKOE IBIKCHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEWHOE), TPAeKTOpHs, pPaBHOJCHCTBYIOIIAs cwi, Aedopmanus (ynpyras, IJIaCTUYEcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI, C OTIOPOI Ha AUIAKTUIECKII MaTepra

—  pasnuuath sBJICHUS (TUQQy3us; TEIUIOBOE ABIKCHHE YACTHI] BEIIECTBA; PABHOMEPHOE IBIKEHHE; HEPAaBHOMEPHOE
JBIKEHUE; WHEPLUS; B3aUMOJCHCTBUE TEIl; pasHOGecue meépobix meil ¢ 3aKPeniéHHOU 0Cbl0 6paujeHus; Tiepeiada
NaBiieHUs TBEPABIMH TeJaMH, XHIKOCTSIMHU W Tra3amu; aTMocepHoe IaBlieHWE; IJIaBaHWE Tell; TpeBpaIleHUs
MEXaHUUECKOW YHEPTUH) 110 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JTAHHOE
¢dusnyecKoe SABICHNE, IOCIIE IPEABAPUTETBHOTO 00CYKIICHHUS C TIearoroM;

— pacrno3HaBaTh NPOSBJICHUE HM3YYCHHBIX (M3MUYECKUX SBJICHUH B OKPYXKAalOIIEeM MHpE, B TOM 4HciIe (u3nueckue
SIBIICHHSI B TIPUPOJIE: TIPUMEPBI JIBHKCHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOW U HEXKXHBOH MPHUPO/IE; IEHCTBUE CHITBI
TPEHUS B IPUPOJIE ¥ TEXHUKE; BIUSIHUE aTMOC(EPHOTO JaBleHHS Ha )KUBOHM OPraHN3M; IUTaBaHUE PHIO; phIYard B Tele
YeJIOBEKa; IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3ajady B YUeOHYIO, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH
(U3MUECKUX SBICHUH C TIOMOIIBIO MIe1arora;

— OIMCHIBaTh M3Y4YECHHBIE CBOMCTBA TeJ M (PU3UUECKHUE SIBJICHUS, MCIONb3yd (U3MUECKUE BEIMYMHBI (Macca, 00BEM,
IUIOTHOCTb BEILIECTBA, BPEMS, IyTh, CKOPOCTb, CPEHSASA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHia
TpEHUsl, AaBjeHue (TBEPIOTO TeNa, KHUJIKOCTH, Ta3a), BRITAJIIKUBAIOIIAS CHJIa, MEXaHWYecKasi paboTa, MOIIHOCTh, TJIEU0
CHJIBI, MOMEHT CHJIbI, KO3((GHUIMEHT MOJIE3HOr0 IeHCTBUS MEXaHU3MOB, KHHETHYECKAs! M OTCHIUAIBHAS DHEPTHsI) C



OTIOPOH Ha CXeMy; MpPH OMHMCAHWU PACKPBIBATh (DM3WUECKUIl CMBICI MCHOJIB3YyEeMbIX BEIMYWH, UX O0O3HAYEHUS H
eAVHUIBI (U3NIECKUX BEIMYWH, HAX00umv Gopmynsl, ceazvieaioujue OAHHYIO QUIUUECKYIO BeIUUUHY C OpyeuMu
BENUYUHAMY, CIPOUMNY 2PAQUKU UZVHEHHBIX 3ABUCUMOCTHEN (DU3UYECKUX 6eIuyuH C ONOPOH Ha TUAAKTHYECKUH
MaTepua;

XapaKTepu30BaTh CBOMCTBA TeJl, PU3MUYECKHE SBICHUS U MPOLECCHI, UCTIONB3YS MPaBUIIa CIOXKEeHUs CHI (BAOJIb OJHOM
npsiMoR), 3axon I yka, 3axou Ilackans, 3akon Apxumeda, npasuio pagHogecus pvluaza (610Ka), «3010Moe NPAGUILO»
MexaHuxu, 3aKOH COXpaHEHUs MEXaHMUECKOW SHEpPruu; MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA U
3aNUCHIBAMY €20 MAMeMamu4ecKoe gulpadicenue nood pyKosooCmeom nedazo2a ¢ 00CylcoeHuem niana pabomol,
OOBSICHATH (DPU3MUECKUE SIBICHHS, MPOLECCHl M CBOIMCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE CUTyallMl MPaKTHUKO-
OPHUEHTHPOBAHHOTO XapakTepa: IPH TOMOIIM [eAarora BBISIBIATH MPUYNHHO-CICICTBEHHBIE CBS3H, CTPOUTH
00bsicHEHHE U3 1—2 JTOrMYeCKUX IAaroB ¢ OMopoii Ha 1—2 M3y4YeHHBIX CBOWCTBA (DU3NYECKUX SBICHUH, (PU3NIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE pacu€THbIC 33a4K B 1 IeficTBUE ¢ OMOPOH Ha allTOPUTM, IPEABAPUTENBEHO Pa300paHHbIH COBMECTHO
C TIeIaroroM, HMCIIONIb3Ys 3aKOHBI U ()OPMYIIBI, CBSA3BIBAIONINE (DM3MUYECKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a yCIIOBHS
3a/layd 3alKCHIBATh KPAaTKOE YCIOBHE, MOACTABIATh (U3NYECKHE BEIMYMHBI B (DOPMYIIBI M TPOBOJIUTH PACUETHI,
HaXOJUTh CIPABOYHBIC JIAaHHBIE, HEOOXOIUMBIE JJS PEHICHUS 33j7ad, OIEHHBATh PEANUCTHYHOCTH IOJyYEHHOU
(pM3UYECKOI BEJIMUNHBL,

pacro3HaBath MPoOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOAOB TMOCJE MPEABAPUTEIHLHOTO
OoOCYXKJIeHHsI C TeJaroroM; IpW IIOMOIIM Telarora B ONHCAHWW WCCIEIOBAaHMS BBIJIEISTH IPOBEPSEMOE
MPEIoNIOKEHEe (THUITOTE3Y), C OTOPOi Ha JUJAKTHISCKUN MaTepuall pa3indyaTh U HHTEPIPETUPOBATH ITOTYUEHHBIH
pe3ysbTaT, HAXOIUTh MOCiIe OOCYKIEHHS C TEAAroroM OIMOKK B XOJI€ OIBITA, JeIaTh BBIBOJIBI IO €0 PEe3yJIbTaTaM;
YMETh HaXOJHUTh C MCIIOJIB30BaHUEM HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI M0 HAOIIOMEHHUIO (pHU3nYecKuX
SBIICHUH WM (U3MYECKHX CBOMCTB Tell: (hOPMYJIMPOBATH MpPOBEPSAEMBbIE IMPEANONI0KEHHUs, COOMpPaTh yCTaHOBKY
U3 IPEATIOKESHHOTO 00OPYAOBaHHUSA C OMOPOH Ha CXEMy, 3allMChIBaTh XOJ OMNbITa M (OPMYIMPOBATH BBHIBOIBI TOA
PYKOBOJICTBOM I1€/1arora;



BBITIOJTHATH TPSIMbIC U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tela, 00bEMa, CUITBI U TEMIIEPATYPhI C UCIIOJIb30BAHUEM
AHAJIOTOBBIX U MHU(POBBIX TPHUOOPOB C OTIOPOI HA alTOPHUTM; 3AIHCHIBAThH MTOKa3aHUs MPHOOPOB ¢ yUETOM 3a/TaHHOU
a0COJTIOTHOM TIOTPEITHOCTH N3MEPCHHIA;

MPOBOJUTH COBMECTHO C II€JaroroM WCCIIEJJOBAaHNE 3aBUCHMOCTH OJHOW (PH3MUYECKOil BeIMYWHBI OT APYTOH
C UCIIOJIb30BAHUEM TIPSIMBIX U3MEPCHHI (3aBUCUMOCTH MTyTH PABHOMEPHO JIBIDKYILETOCS Tella OT BPEMEHH JIBUKCHHS
TeJa; CUIbl MPEHUs. CKOJIbHCEHUs. OM 8eca mend, Kayecmea 00pabomku nosepxnocmerl mei U He3asUCUMOCHU CUTbL
MpeHusi om Niowaou CoONPUKOCHOBEHUS Mejl; CUTbL YAPY2OCU O YOJIUHEHUs NPYHCUHDL, 8bIMAIKUBAIOUEl] CULbL OM
00bEMa NOSPYHCEHHOU Hacmuy mena U Om HAOMHOCMU HCUOKOCHU, €€ He3a8UCUMOCHIU O NIOMHOCMU mead, Om
2NYOUHDL, HA KOMOPYIO NOSPYIHCEHO MENo;, VCI08Ull NIABAHUS mel, YCI08Ull pagHosecuss pvluaea u 010K08); TOJ
PYKOBOZCTBOM TIe/Iarora y4acTBOBaTh B IUIAHWPOBAHUH YIeOHOTO HICCIeIOBaHU, COOUPATh YCTAHOBKY M BBITIOIHATH
M3MEPEHUsI, CCIysl MPEAJI0OKESHHOMY IUIaHy, (DUKCUPOBATh PE3YJIbTAThl IMMOJIYUYEHHOW 3aBHCUMOCTH (DU3MYECKUX
BCJIMYMH B BUJC NPCIIOKCHHBIX Ta6HI/IH u Fpa(bI/IKOB, JCJIaTh BBIBOJABI 11O PE3YyJIbTaTaM HUCCIICAOBAHU,

COOTHOCUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJINYUH (HJIOTHOCTI) BeIIECTBA KUIAKOCTU U TBépI[OFO TCa, cuiia
TPEHUS CKOJIbKEHUS; JABICHUE BO3yXa; BHITAIKUBAIONIAS CHUJIA, JEHCTBYIONIAs Ha NOTPYKEHHOE B )KUIKOCTh TEJIO;
KO3 (HUITUEHT TOJE3HOTO IEHCTBUS MPOCTHIX MEXaHU3MOB), CJIEys IPEJIOKEHHON WHCTPYKIIUH, TIPU BBITOITHEHUH
M3MEpEHHI 1101 PyKOBOJICTBOM I€Zjarora coouparh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BHIYHUCIISTH 3HAYEHHE HCKOMOM
BCJIIMYHUHBI,

COOJIFO/IaTh TMPaBUIIa TEXHUKU 0€30IIaCHOCTH IPH paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM MOCIIE TIPEABAPUTEIIEHOTO
00CYXKICHHS C TIeIaroroMm;

COTIOCTABIIATh TPUHIUNBI JICUCTBUS TPUOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETP, JIMHAMOMETD,
COOOIIAIOIIMECS COCYIbI, OapPOMETp, phlyar, MOIBMKHBINA U HETOBWKHBIN 010K, HAKJIOHHAS IIOCKOCTh C OMOPOW Ha
JIMJTAKTUYECKUIN MaTepua;

XapaKTepH30BaTh MPUHIUIIBI AEHCTBUSA U3yUYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB IMOCIE MPEABAPUTENHHOTO
0O0CYXKJIeHHsI C TEAaroroM ¢ ONOpPOW Ha WX OmucaHus (B TOM YHCIE: MOANIUITHUKH, YCTPOHCTBO BOJIONPOBOAA,
THJIPABIMYECKUIN TPECC, MAHOMETP, BHICOTOMEP, MOPITHEBOHW HACOC, apeoMETp), MCIIONb3Ysl 3HAHUS O CBOWMCTBaX
(bm3uIecKuX SIBICHUHA 1 HE0OXOIUMBIE (PU3NUCCKHUE 3aKOHBI U 3aKOHOMEPHOCTH;



— TNPHUBOJUTH MPUMEPHI / HAXOAUTh UHPOPMAIIMIO O TPUMEPaX MPAKTUICCKOTO MCIIOJIb30BaHUs (PHU3NUESCKUX 3HAHUH B
TTOBCCTHEBHON JKM3HU UIA oOecredeHrss Oe30MMacHOCTH TIpH OOpameHnd ¢ MNpudopaMHd M TEXHHUICCKUMU
YCTpOMCTBaMU, COXPaHEHHS 3I0POBBS M COOIIOCHHSI HOPM IKOJIOTHIECKOTO TIOBEJICHHSI B OKPY KAOIIEH cpejie;

—  OCYIIECTBISITH C TOMOIIBIO TIeAarora 0TOOp UCTOYHUKOB WH(pOpMAIHH B ceTH VIHTEpHET B COOTBETCTBUH C 33JJaHHBIM
MTOMCKOBBIM 3alpoCcOM, Ha OCHOBE MMEIONIMXCS 3HAHWW M MYTEM CPAaBHEHUS PA3IUYHBIX MCTOYHUKOB BBIICISATH
nH(GOPMAITHIO, KOTOPas SBISIETCS IPOTHBOPEUNBOM UM MOKET OBITh HEZIOCTOBEPHOM;

— HKCIOJB30BaTh NMPU BBITOJHEHUH YYEOHBIX 3aJlaHU HAaydHO-TIOMYJSIPHYIO JIUTEPaTypy (PU3UUYECKOrO COJACPIKaHUS,
CIPaBOYHEIE MaTEePHAIIBI, PECYPCHI CeTH MIHTEepHeT; BIafeTh MpruéMaMu KOHCIIEKTHPOBAHHS TEKCTa, TPeoOpa30OBaHUS
rH(GOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

—  cOo37aBath MO/ PyKOBOACTBOM IIeAarora ¢ 00CYXACHUEM TuTaHa pabOThl KpaTKhe MICEMEHHBIE W YCTHBIE COOOIIeHHS
Ha OCHOBE 2—3 HMCTOYHHKOB MH(OpMaNu (HU3NUIECKOTO COIEPKAHUS, B TOM UYHWCIIE MYOJIUYHO NeNaTh KpaTKHe
COOOIIIEHNS O Pe3yIbTaTax MPOEKTOB WM YISOHBIX HCCIECMIOBAHMIA, IPH 3TOM TPAMOTHO HCIOJIH30BATh M3YYCHHBIN
MOHSATHUHHBIN anmnapat Kypca (GU3UKH, COITPOBOKAAThH BBICTYIJICHUE MPE3CHTAINECH;

— TIpH BBITIOJHEHUH y4eOHBIX MPOEKTOB M MCCIICIOBAHUH TOJ] pPyKOBOJCTBOM IE/Iarora pacrpeneisaTh 00sI3aHHOCTH B
rpynne€ B COOTBETCTBHU C IIOCTABJICHHBIMMU 3aJadaMiy, CJICAWTH 3a BLIIIOJHCHUEM IIJIaHa }J;eﬁCTBPIfI, aZICKBAaTHO
OIIEHWBaTh COOCTBEHHBIM BKJIAJl B JAESITEIHHOCTh TPYIMIBI; BBICTPAaWBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBUE,
YYUTHIBAasi MHEHUE OKPYKAIOIIHX.

8 KVIACC
[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaskaTh CHOPMHUPOBAHHOCTD y 00YHAIOIINXCSl YMEHUH:
— OPHEHTHPOBATHCS B MOHATHUSAX M ONEPUPOBATh UMH Ha 0a30BOM YPOBHE: Macca M pa3Mephbl MOJIEKYJI, TEIUIOBOE
JIBIDKEHHE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHHS BEIECTBA, KPUCTAITUIECKUE U aMOp(HBIE TeNa, HACHIIIICHHBIH
M HEHACHIIEHHBIH Tap, BIAXHOCTh BO3[AyXa; TEMIIEpAaTypa, BHYTPEHHSS OJHEPIusd, TEMJIOBON IBUTaTElb;
JJIEMEHTApHBIM DIEKTPUUYECKUH 3apsii, JJIEKTPUYECKOE II0JIe, IPOBOJHUKA W JUAIEKTPUKH, IOCTOSHHBIN
3JEKTPUYECKUH TOK, MArHUTHOE MOJIE;



pa3nuuaTh SBJICHHS IOCJE MPESABAPUTEIHLHOTO OOCYXKICHUS C TeaaroroM (TEIUIOBOE pacIlMpeHHe/CxKaTue,
TEeIuIonepeaua, TeII0BOe PABHOBECHE, CMaYHBaHUe, KAMWIIISIPHBIC SBICHUS, HCIIApEHNEe, KOHJICHCAIHSI, TIJIaBIICHHUE,
Kpuctaum3anusi  (OTBEpAEBaHWE), KHUIIEHWE, Tervlonepeaada (TeruIONpPOBOIHOCTh, KOHBEKIHS, H3IydeHHUE);
JJNIEKTpU3aAIlUsl  TEJN, B3aUMOJICHCTBHE 3apsjioB, JCWCTBUS OSJCKTPUUYECKOTO TOKA, KOPOTKOE 3aMbBIKaHUE,
B3aMMO/ICICTBUE MarHUTOB, JIGHCTBHE MArHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS WHIYKIIHS) IO
OIMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIOIINX JAHHOE (PU3HUECKOE SIBIICHHE;
pacro3HaBaTh C MOMOINBIO MMEAArora MPOSBICHUE W3YYCHHBIX (DU3MYECKUX SBICHUHA B OKPYKAIONIEM MHpPE, B TOM
quciie PU3NICCKUE SABJICHHS B IPUPO/IE: TIOBEPXHOCTHOE HATSDKCHUE M KAIMJUIAPHBIC SIBJICHUS B TIPUPOJIE, KPUCTAILIBI
B Tipupoje, uznyuenue CoiHIa, 3aMep3aHie BoJ0EMOB, MOpCKUE OpH3bl, 00pa3oBaHKE POCHI, TyMaHa, HHEsl, CHETa;
ANIEKTPUIECKHUE SBJICHUS B aTMOC(hepe, DIIEKTPUICCTBO KUBBIX OPTAaHU3MOB; MATHUTHOE MMOJIe 3eMITH, Ipeii( MOITIOCOoB,
POJIb MarHUTHOTO TIOJIS JUIS JKU3HU Ha 3eMiie, MOJIAPHOE CHUSHUE; MPH 3TOM IEPEBOJUTH MPAKTHUCCKYIO 33a]1adyy B
y4eOHYI0, BBIJICISTH CYIIECTBCHHBIC CBOMCTRA/TIPU3HAKH (DU3MUCCKUX SBJICHUIA,

OIKCHIBATh TI0J] PYKOBOJICTBOM II€JIarora ¢ o0CyXJICHUEM IuIaHa PabOThl M3YYCHHBIC CBOWCTBA TSN M (PU3UUCCKHC
SIBIICHHS, UCTIONb3Ysl (PU3MUYECKHE BEIIMYMHBI (TeMIepaTypa, BHYTPSHHSS DHEPrusi, KOJMYECTBO TEIUIOTHI, yAeIbHAS
TETI0OEMKOCTh BEIIECTBA, Y/ACIbHAS TEIUIOTA IUIABJICHUS, YJCIbHAs TEIUIOTa MapooOpa3oBaHus, yJelbHas TEIioTa
CrOpaHus TOIUIMBA, KO3(P(HIIMEHT MOJIE3HOrO JESHUCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAYKHOCTh BO3/yXa,
JNICKTPUYECKHMI 3apsj, CuUja TOKAa, ODJIEKTPHUUECKOE HANPSHKCHUE, COMPOTHBIICHUE MPOBOJHUKA, YIIEIBHOS
COIPOTHBIICHUE BELIECTBA, PadOTa W MOIIHOCTh JJEKTPUUYECKOTO TOKA); MPU OMHMCAHWH MPABUIILHO TPAKTOBATh C
MTOMOIIIBIO Tearora (PU3NIECKU CMBICI UCIIOIb3YEMbIX BEJIMUYWH, 0003HAUCHUS U AMHMIIBI (DU3NMUECKUX BEIMYMH,
HaxOoJUTh (HOPMYJIbI, CBS3BIBAIONIUE MAHHYI0O (DU3MUCCKYIO BEIIMYMHY C IPYTMMH BEJIMUYHWHAMM, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH;

OTIPEJIEIISATh MOCTE MPEABAPUTEIBHOTO O0CYKICHHS C MEJIaroroM CBOMCTBA Tell, pu3ndeckue sIBICHHUS U MPOIECCHI,
WCIIOJIB3YS OCHOBHBIE ITOJIOKEHUSI MOJICKYIISIPHO-KHHETHYECKON TEOPUH CTPOCHUS BEIIECTBA, IIPUHIIHIT CYTIEPITIO3UIIHH
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsiyia, 3akoH OMa JIJIsl ydacTKa en, 3axon Jacoyns—/lenya,
3aKOH COXpaHEHMs JHEPrHd; NpPU 3TOM HAXOAUTH CIOBECHYIO (DOPMYIHPOBKY 3aKOHa W €r0 MaTeMaTHYeCKOe
BBIP2YXEHHE C OTOPOU Ha IU(PPOBBIC 00pPa30BATENBHBIC PECYPCHI;



COOTHOCHUTH TIOJ] KOHTPOJIEM Iearora (QU3nuecKue mpoIecChl ¥ CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYaI[Hid
MPAaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa, IPU MOMOIIH TIeJ]arora BeISBISITE IPHYNHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH
oO0BsicHeHHne M3 1—2 JIOTHYeCcKNX IIaroB ¢ Omopor Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3MYECKUX SIBICHUH, (PM3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTh TUIOBBIC pacuéTHBIC 3ajadd B 1—2 NEHCTBHUS ¢ OMOpPOM Ha alTOPHUTM, NPEABAPUTEIBHO pPa300paHHbBIN
COBMECTHO C TIEIarOroM, UCTIONb3Ysl 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3MUECKIE BETHIMHBL: HA OCHOBE aHAIN32
YCIIOBHSL 3aJ]auyl 3allMChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIS PEHICHUsS 3aadd, BHIOUpPAThH
3aKOHBI M (popMyJbl, HEOOXOAUMBIE IJsl €€ pelIeHUs], TPOBOAUTh PAacu€Thl M CPaBHUBATH MOJNYUYCHHOE 3HAYCHUE
q)H3I/I‘IeCKOI>'I BCIINYMWHBI C U3BCCTHBIMU JaHHBIMU,

HUMETL MNPEACTABIICHUC O Hp06neMax, KOTOPBIE MOXHO PpCIIWTL IIPpU IMOMOIIH (I)I/I?J/ILICCKI/IX METOAOB IIOCIIE
MPEIBAPUTEIHLHOTO OOCYXKJCHHS C TIENaroroM; HWCIOJb3ys OMMCAHHE WCCICIOBAHUS, BBIJCIATH MPOBEPSIEMOE
MIPECAIIOJIOKCHUC, OUCHUBATL MIPABUJIBHOCTD IMMOPAAKA IMPOBCACHUA UCCIICA0BAaHNA, ACJIaTh BbIBOADLI,

YMETh HaXOJHUTh C MCIOJIL30BaHUEM HU(PPOBBIX 00pPa30BaTEIbHBIX PECYPCOB OMBITHI MO HAOIIOACHUIO (HU3MIeCcKUX
SIBIICHUH WM (U3MYECKUX CBOMCTB Tel (KamWUISpHBIE SIBJICHHUS, 3aBUCHMOCTh JIaBJICHHS BO3yXa OT €ro o0béMa,
TEMIIEPaTyphl; CKOPOCTH TPOIECCa OCTHIBAHUS/HATPEBAHMS MPH M3YUYCHUH OT I[BETa W3JTy4YarOIIeH/OrIONaromeH
MOBEPXHOCTH; CKOPOCTh UCTIAPEHUSI BOJIBI OT TEMITEPATYPhI )KHIKOCTH U TUIOMIAN € MOBEPXHOCTH, ICKTPU3AIIHS TEN
u B3aPIMO[IeI71CTBPIe DJICKTPUUCCKUX 3apsAaa0B; B3aI/IMOILeI\/'ICTBI/Ie IMOCTOAHHBIX MAarHuTOB, BU3YyalIM3allud MAarHUTHBIX
MoJel ITOCTOSTHHBIX MAar"HuToB,; JICP'ICTBI/IH MAardouTHOIO IOJIsI Ha MPOBOJAHHUK C TOKOM, CBOMCTBA QJICKTPOMArHurTa,
CBOWCTBA 3JICKTPOJIBHIATENS MOCTOSHHOTO TOKa): (POPMYyTHPOBATH TMPOBEPSIEMbIC MPEINOJIOKEHHS, COOHPATh
YCTaHOBKY M3 MPEAJIOKEHHOI0 000PYI0BaHMUS C OIIOPOI Ha CXEMY; OIUCHIBAThH XOJI OIbITa U (POPMYITMPOBATH BHIBOIbI
10JT PYKOBOJICTBOM I1€arora;

HUMETH NPEACTABJICHUA O USMCPCHUN TEMIICPATYPhI, OTHOCHUTENBHOM BJIAXKHOCTH BO3ayXa, CUJIbI TOKA, HAIIPSAXKCHUA C
WCIIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (PH3MYECKHUX BEJIWYHMH, MPH IOMOINU IeJarora CpaBHUBAThH
Pe3yIbTaThl U3MEPEHUN C YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEIIHOCTH;

MPOBOJIUTH COBMECTHO C II€JaroroM WCCIICJJOBAHNE 3aBUCHMOCTH OJHOW (PU3MYECKOH BEIMYWHBI OT APYrou
C MCTIOJIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTh COTPOTHBIICHUS IMPOBOJHHKA OT €r0 JUIMHBI, IUIONIAH



MIOTIEPEYHOTO CEUSHUS B YACTHFHOTO COMPOTHUBRIICHHS BEIIECTBA MPOBOAHNUKA; CHIIBI TOKA, HAYIIETO Yepe3 MPOBOIHIIK,
OT HANPSHKEHHS Ha MMPOBOJHHKE; UCCIIEIOBAHNE TIOCIE0BATEIHLHOTO M MAPAJUIETHHOTO COSAMHEHNH MTPOBOTHUKOB):
IUTAHUPOBATH UCCIIENOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS MOJ PYKOBOJICTBOM MENarora, cieays
MIPeIOKEHHOMY IIJIaHy, (UKCHPOBATh PE3YNbTATHI ITOJYIEHHOW 3aBUCHMOCTH B BHJIE TaOMHUIl U rpaduKoB, AeTIaTh
BBIBOJIBI 110 pE3yJIbTaTaM HUCCIIEOBAHUS MTOCIIE OOCYKICHHUS C ITearorom;

COOTHOCUTh KOCBEHHBIE HM3MEpEHHs (U3NUYECKHX BENWYHH (yIelbHAs TEIUIOEMKOCTH BEIIeCTBa, COMPOTHBICHHE
MPOBOJHHKA, Pad0Ta M MOILTHOCTb NEKTPUIECKOTO TOKA): C TOMOLIBIO MeAarora IIaHupOBaTh U3MEPEHHsI, COOMpaTh
OKCIICPUMECHTAJIbHYIO YCTAHOBKY, CJICAY HpeILHO)KeHHOI\/'I HUHCTPYKIHWHU, U BEIYUCIIATE 3HAYCHUC BCIIMYUHBI;
co0JII0IaTh MpaBmiia TEXHUKH 0€30I1aCHOCTH MpU paboTe ¢ 1abopaTOPHBEIM 000PYAOBAHHEM ITOCIIE TPEABAPUTEIHHOTO
00CY>KIeHHS C TIeIaroroM;

COTIOCTABIIATH C IOMOIIIBIO TIEIarora MPHUHITUIBI IEHCTBHS N3YIEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOH
Ha UX OMHUCaHMA (B TOM YHCIE: CUCTeMa OTOIUICHHs IOMOB, THTPOMETD, MapoBasi TypOuHa, aMIIepMETp, BOJIBTMETD,
CUETYMK DIIEKTPUIECKON SHEPTUH, DIIEKTPOOCBETHTENLHBIE MPHOOPHI, HATPEBATEIBHBIE IEKTPOIPHOOPHI (TIPHUMEPHI),
ANEKTPUIECKHE TTPEOXPAHNUTEINN; DIIEKTPOMArHHT, JIEKTPOABUTaATeNlh TOCTOSTHHOTO TOKa), UCTIOb3YsI METOINIECKHIE
MaTepraibl O CBOMCTBAaX (PH3MUECKUX SIBIICHUN M HE0OXOoANMEbIe (Pr3ndecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IOCIE TPEABAPHUTEIBHOTO OOCYKICHHS C TIIearoroM TIPOCThle TEXHUYECKHE YCTPOWCTBA U
H3MEpUTENbHBIE MPUOOPHI TI0 CXEMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETD, JABUraTeNb BHYTPEHHETO CTOPaHMsI, JIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBI DJIEKTPUUYECKUX IIeTIel C
MOCIIEZIOBATENIEHBIM M TIAPaJUIeIbHBIM COEIMHEHHEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAUEHUS DJIEMEHTOB
3IEKTPUUECKUX LIETIEH;

MPUBOIUTH MPUMEPBI/HAXOAUTh HHPOPMALIMIO O MPUMEPaxX MPAaKTHUECKOIO HCIOJIb30BaHMs (PU3MUYECKUX 3HAHUN B
MOBCEJHEBHOW JKM3HU JUIS oOecredeHus Oe30MacHOCTH TpU OOpalmieHHd ¢ TOpudopaMH W TEXHUYECKUMH
yCTpoicTBaMH, COXpaHEHHUS 3/10pOBbsI U COOJIIOAEHHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHSI B OKpY KarolLei cpere;
OCYIIECTBIISTH C TIOMOIIBIO TIeJjarora Mouck HHPOPMAIMU (U3NUECKOTO COJEepKaHus B ceTH VIHTepHeT, Ha OCHOBE
HUMEIOIIUXCS 3HAHUK U IMyTEM CPaBHEHUSI IOTIOJHUTENBHBIX HICTOYHUKOB BBIJIENIATH MH()OPMAIIHIO, KOTOPAs SBIISETCS
MIPOTHBOPEIHBOM MITH MOKET OBITH HEJOCTOBEPHOM;



— HWCIOJB30BaTh TMPH BBIMOJHEHUHM YYCOHBIX 3a/laHUil OTOOpPaHHYI0 TENaroroM Hay4YHO-MOMYJSIPHYIO JIUTEPATYpPy
(U3NYECKOTO  COJIepIKaHWs, CIPABOYHBIC MaTepualbl, pecypchl ceTw MHTepHeT; BlameTh mNpuéMamu
KOHCIIEKTUPOBAHHUS TEKCTA, MPeoOpa3oBaHusi HHPOPMALMK W3 OJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO C OMOPOW Ha
QITOPUTM U YTOYHSIONUE BOMIPOCHI NIE/Iarora;

—  cO037aBath O] PYKOBOJICTBOM IIeJIarora ¢ 00CY»JICHUEM TIaHa pa0OThI MMChbMEHHBIC M KPATKUE YCTHBIC COOOIIECHUS,
000011251 ”HPOPMAIIHIO U3 HECKOIBKIX HCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, B TOM YHCIIE TyOTMYHO TPEACTABIATh
pe3yJbTaThl MPOSKTHON WIIM HCCIIENOBATENBCKOM JEATENFHOCTH, MPH 3TOM TPAMOTHO HCIONL30BATh HM3YYCHHBIH
MOHSATHHHBIN anmapar Kypca GU3UKH, COITPOBOKAAThH BBHICTYIIICHHE MPE3CHTAINCH;

— TIpU BBITOJHCHUU Y4YeOHBIX TPOCKTOB M HCCICIOBAHUM (DU3MUSCKUX MPOIECCOB MO PYKOBOJCTBOM Iemarora
pacrnpeaciiaTb 00s13aHHOCTH B Tpynne B COOTBETCTBUU C IOCTABJICHHBIMU 3aJladyaMi, CJIICAUTD 3a BBINIOJHCHUCM IlJIaHa
JCHCTBUI M KOPPEKTHPOBATh €0, aJICKBATHO OICHUBATH COOCTBEHHBIN BKJIAJ] B ICATCIHLHOCTD TPYIIIbI, BRICTPAUBATh
KOMMYHUKAaTHUBHOC B3aI/IMO)Z[CI‘/'ICTBI/IC, IIPOABJIAA TOTOBHOCTD pa3peiuaThb KOH(I)J'II/IKTLI.

9 KUIACC
IIpeameTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y OOYYAIOLIMXCSl YMEHUI:

— OPHEHTHPOBATHCS B MOHATHSAX M ONEPUPOBATH MMHU Ha 0a30BOM YpPOBHE: CHCTEMa OTCUETa, MaTepHalibHas TOYKaA,
TPaeKTOpHUs,, OTHOCHUTEIHHOCTh MEXaHHMUYECKOro JBWXKeHUs, nedopmanus (ympyrasi, IUIacTHYECKas), TPEHUE,
yenmpocmpemumenbHoe YCKopeHue, HEBECOMOCTh U MEPETPy3KH; HEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJO, IEHTP
TSDKECTH TBEPAOIO Tela, paBHOBECHE; MEXaHMYECKHE KoJeOaHWs U BOJHBI, 3BYK, HH(Pa3ByK H yJIbTPa3BYK;
3NIEKTPOMArHUTHBIE BOJIHBI, IIKajla AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh W NAJIBHO30PKOCTB, CHEKMpbl
UCnyCKaHus U no2ioujenust; abga-, 0eTa- 1 raMMa-u3Ty4eHUs], U30TOIIbI, siFiepHast SHEPTreTHKA;

— COOTHOCHTH SIBJICHUS TIOCIIE MPEABAPUTEIBHOrO OOCYXKICHHS C IelaroroM (paBHOMEpHOE W HEpaBHOMEpPHOE
NPSAMOJIMHEWHOE JBWKEHUE, PABHOYCKOPEHHOE NPSMOJIMHEIHOE NBIKEHHE, CBOOOIHOE MaJeHHUE Tej, PaBHOMEPHOE
JBIDKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE JIBM)KEHHUE, KoJiebaTenbHOe IBIKEHHUE (3aTyXaloLme 1
BBIHYKJICHHBIC KOJIeOaHMs1), PE30HAHC, BOIHOBOE JIBIXKCHUE, OTPAXKEHUE 3BYKa, MIPSIMOIMHEWHOE paclpoCTpaHeHHE,
OTpaKCHHE W TPEJIOMJICHUE CBETa, IOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3sioKeHHe OeJoro CBeTa B CHEKTP H



CJIO’)KEHHUE CIEKTPaJIbHBIX I[BETOB, JUCIIEPCUSI CBETa, ECTECTBEHHAS PaJMOAKTHUBHOCTh, BOSHUKHOBEHHE JIMHEIYATOrO
CIEKTpa M3IY4YEeHHs) MO OMHMCAHWIO UX XapaKTEePHBIX CBOWCTB W HA OCHOBE OMBITOB, AEMOHCTPHUPYIOIINX NaHHOE
(u3nyecKoe ABICHUE;

PAacIo3HaBaTh C MOMOIIBIO MEAarora MpPOsBJICHUE U3YYCHHBIX (DU3MUECKUX SBICHHIA B OKPYXKaoMeM MUpPE (B TOM
gucie Gpu3ndecKre SBJICHUSA B IPHUPOJC: MPUINBEI M OTJIUBHI, ABIKeHHE IaHeT COIHEYHOW CHCTEMBI, peaKTHBHOE
JBIKEHUE KUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHHE, CECMHYECKHUE BOJIHBI, [IyHAMU,
9X0, I[BETA TeJl, ONTUYCCKUE SBJICHUS B IPUPOC, OMOJIOTHYECKOE JCHCTBUE BUIUMOTO, YIBTPAPHOICTOBOTO U PEHT-
TCHOBCKOTO M3JIy4YCHUH; €CTeCTBEHHBIH pPATUOaKTUBHBIA (DOH, KOCMHYECKHUE JIYYH, PaJHMOAKTUBHOE H3IyuYeHUE
MIPUPOTHBIX MUHEPAJIOB; IEUCTBUE PAIUOAKTHUBHBIX U3IYICHUH Ha OPraHN3M YEIIOBEeKa), IPU 3TOM O] PYKOBOJICTBOM
rejiarora nepeBoIUTh MPAKTUIECKYIO 33714y B YUeOHYI0, BBIICISITh CYIICCTBEHHBIC CBONCTRA/IPU3HAKH (DU3HMYECKUX
SIBJICHUM;

OIMKCHIBATh TI0J] PYKOBOJCTBOM II€JIarora ¢ 0OCY»JCHHEM IUIaHa pabOThl MU3YUYCHHBIC CBOWCTBA TEN M (PU3NUCCKHUEC
SIBIICHUSI, UCTIONB3YS (PU3MUECKUe BEIMIMHEI (CPEIHSS 1 MTHOBEHHAS CKOPOCTH Tella MPU HEPaBHOMEPHOM JIBH)KCHUH,
YCKOpPEHHUE, MEepEMENICHHE, MyTh, YIioBas CKOPOCTb, CUJAa TPEHUS, CHJA YIPYTOCTH, CUIA TAKECTH, YCKOPEHHUE
CBOOOJIHOTO TaJICHUs, BEC TeJla, UMITYJIbC Tejla, MMITYJIbC CHIIbI, MEXaHHUeCKas paboTa ¥ MOIIHOCTb, MOTCHIIUATIbHAS
SHEprus Tela, MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHAJIbHAS SHEPIUsl CKATOM MPYKUHBI, KUHETHYECKas
SHEPrus, TOTHAs MEXaHW4YeCcKas SHEPTHsl, IepruoJl M YacTOTa KOJIIeOaHHH, UTMHA BOJHBI, TPOMKOCTh 3BYKa M BHICOTA
TOHA, CKOPOCTH CBETA, IOKA3aTeNh MPEIOMIICHUS CPEIb); IPU OMMCAHUH C TIOMOIIBIO YIUTEIS TPABIIIBHO TPAKTOBATH
(pM3UYECKUI CMBICI KCIIOJIb3YEMBIX BEJIUYHMH, O0O3HAYCHMSI W CIUHUIBI (DU3UUYECKUX BEJIIMYMH, C OIOPOH Ha
METOJIMYECKHX MaTepuan HaXOIUTh (HOPMYJIbI, CBS3BIBAIONIME JaHHYI (DU3MUYECKYI0 BEIHYMHY C JPYTHMH
BEITMYMHAMH, CTPOUTH TPa(UKN U3YUSHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIINYHH;

XapaKTEepPH30BaTh IIOCIE TNPEABAPUTEILHOTO OOCYKICHHS C IEJAaroroM CBOWCTBA Tel, (PU3NYECKHE SBICHUS U
MPOLECCHI, UCITONb3Yyd 3aKOH COXPAHEHMS] SHEPIUM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UIIUA CHII,
NPUHIUI OTHOCUTENbHOCTH ['anunesi, 3akoHbl HpIOTOHA, 3aKOH COXpPAHEHUS HMMITYJIbCAa, 3aKOHBI OTPAKECHUS U
MPEJIOMJIEHUSL CBETA, 3aKOHBl COXPAHEHHs 3apsIOBOIO M MAacCCOBOI'O YHCEN NMPHU SJIEPHBIX PEAKLUIX; HPH 3TOM



HaxXxOIWTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA W €ro MaTeMaTH4eCKOe BBIpaXEHHE C OMopod Ha Hu(pOBEIe
00pa3oBaTeIbHBIE PECYPCHI;

COOTHOCHUTH MOl KOHTPOJIEM Tearora (hru3ndecKue MpoIecchl U CBONCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTYaIlHi
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIIATH ITPH IIOMOIIIH [TEarora MPUYIUHHO-CIICICTBCHHBIC CBSA3H, CTPOUTh
00BsICHEHHE U3 2—3 JIOTHYECKUX IIIaroB C OMMOPOH Ha 2—3 M3y4YeHHBIX CBOMCTBA (DM3MUECKUX SBIEHUH, (PN3NIECKUX
3aKOHOB HMIIH 3aKOHOMEPHOCTEH;

pemaTh TUIOBBIE pacuETHBIC 3amaddl B 1—2 ACHCTBHS C OMOPOW HA aarOpUTM, MPEIBAPUTEIBHO Pa30OpaHHBIHN
COBMECTHO C, UCIIOJIB3Yys 3aKOHBI U (bOpMy.]'IBI, CBA3BIBAIOIIINE (1)I/ISI/IIICCKI/IC BCJIMUYMHBI: HA OCHOBC aHalin3a YCJIOBUA
3aJa4u 3alrCbIBaTh KpPAaTKOE YCJIIOBUEC, BLIABIIATH HCAOCTAIOMIUC WIIU I/I36I>ITO‘IHI)IC JaHHBIC, BI)I6I/IpaTI) 3aKOHbI U
(hopMyITbl, HEOOXOMUMBIE NIl PEIISHUs, TPOBOIUTH PACUETH U OIEHUBATH C MOMOIIBIO YUUTENS PEATHCTUIHOCTD
MOJYYEHHOT0 3HaUeHHS (PU3NIECKON BETNIUHBL;

MMETh TIPENCTaBICHNE O MpoOJieMax, KOTOPble MOXKHO PEIIUTh MPH TOMOIIN (PH3HUYECKUX METOJIOB; WUCHOIB3YS
ONMCAaHWE WCCIEAOBAHUS, IIOCIE TMPEeIBapUTENBFHOrO OOCYXAEHHs C TEeNaroroM BBLACTSATH IMPOBEpIEMOE
MIPEIOIOKEHUE, OLIEHUBATh PAaBUIILHOCTH MOPSIKA MPOBEACHUS CCIIeI0BAHMS, IENaTh BHIBOJIBI, MHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOACHNUN U OTIBITOB;

YMETh HAaXOJIUTh C MCIIOJIE30BaHUEM IHM(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OIBITH IO HAOIOJIEHUIO (PU3NIECKIX
SBIICHUH WM (U3UYECKUX CBOWCTB Ten (M3ydeHHWE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHWsI DHEPrum,
3aBUCHUMOCTD IIEPUOJa KoneOaHui IMMPYXXUHHOI'O MajdTHUKaA OT MacCChI I'py3a U JKECTKOCTH IMPY>XXWHBI 1 HE3aBUCUMOCTD
OT aMIUTHTYIbl MaJIbIX KOJIeOaHUM; TIPSIMOIMHEHHOE PAacIpOCTPaHEHUE CBETAa, Pa3lioKeHHe OeJoro cBeTa B CIIEKTP;
M3y4eHHE CBOWCTB M300pakeHHs B IUIOCKOM 3epKajie M CBOICTB HM300pa)XeHHsI MpenMeTa B COOMpAromiel JIMH3E;
HaONIO/IeHNe CIDIONIHBIX W JIMHEHYaThIX CHEKTPOB M3IYUYEHHS): CaMOCTOSTEIbHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO HAOOpa 00OPYIOBAHUS C OTIOPOI HA CXEMY; ONHCHIBATH X0/ OIBITA U €T0 Pe3yNIbTaThl, (HOPMYITUPOBATH
BBIBOJIBI 1101 PYKOBOJICTBOM I1€arora;

MPOBOJUTD NMPH HEOOXOAUMOCTH CEPHUIO NMPAMBIX U3MEPEHHH, ONIPEIeNisisl CpeHee 3HaUeHUE U3MEPSeMON BEITMYMHBI
(choxycroe paccmosnue cobupaioweti 1uH3bl);, 00OCHOBBIBATH BEIOOP CITOCO0A M3MEPEHMsI/M3MEPUTEIILHOTO ITPHO0pa;



MPOBOJUTH COBMECTHO C IIEIarOoroM HCCIIEA0BaHUE 3aBUCHMOCTEH (PU3MUYECKUX BETMUMH C UCIOIB30BAaHHEM MPSMBIX
HU3MEpPEeHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM IBIKEHHM 0€3 HauyaJbHOW CKOPOCTH; IEpHOAa
KoJIeOaHUI MaTeMaTH4ecKOro MasiTHUKA OT AJIMHbBI HUTH; 3aBUCHMOCTH YIJIa OTPAKEHHUS CBETA OT YIJla aJIeHNs U yriia
MpeJOMIICHUs] OT yrjla MajeHus): mocje oOCY>KAEHUs IMOJA PYKOBOACTBOM I€Aarora IUIAHUPOBATh HCCIIEOBaHUE,
coOHupaTh yCTaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOJIUI U
rpaduKoB, 1enaTh BHIBOBI 110 Pe3yIbTaTaM HUCCIIEI0BAHUS;

COOTHOCHUTb KOCBEHHbIC H3MEpeHHs (DU3MYECKUX BEIMYMH (CpemHssl CKOPOCTb M YCKOpPEHHE Tela IIpu
PaBHOYCKOPEHHOM [IBM)KEHHH, YCKOPEHHE CBOOOJHOTO MaACHUs, KECTKOCTh MPYXHUHBI, KOI(PQGUIMEHT TpPEHUs
CKOJIBXKCHUS, MCXaHUYCCKast pa60Ta 1 MOIIIHOCTB, 4aCTOTa U ICPUOL KoJIe0aHUI MAaTEMAaTHYECKOTO U IMMPY>XXUHHOT'O
MAasTHUKOB, ONTHYECKas CHUja COOMparollel JUH3bI, PAJHOaKTHBHBIA (POH): C MOMOIIBIO MeJarora IUIAHUPOBATh
HU3MEpEHUsl; COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJIHATH HW3MEPEHUs], CJeqys MpeIoKEHHOMI
HUHCTPYKIHWHU, BBIYHUCIIATH 3HAYCHUC BCJIIMYMHBI U AHAJIM3UPOBATH IMOJYUCHHBIC PE3YJIbTATBHI C y‘IéTOM 3aIlaHHOI>'I
MOTPEUIHOCTH U3MEPECHUN;

cOoOJIIOIaTh NMPaBWIIa TEXHUKU 0€30I1aCHOCTH IIPpU paboTe ¢ 1abopaTOpHBIM 000PYJOBaHUEM TIOCIIE IIPEIBAPUTEIBEHOTO
00CYXJIEHHS C IIeAarorom;

COIOCTABJISATH C MIOMOIIBIO TIEJarora OCHOBHbBIE IPU3HAKU M3YUEHHBIX (PM3MUYECKHX MOJENEH: MaTepraibHas TOUKa,
abcommoTHO TBEPJOE TENO, TOUSHHBI HCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, TUIAaHEeTapHas MOJENb aToMa, HYKJIOHHAs
MOJIeIb aTOMHOTO SIIpa ¢ ONOPOH Ha METOAUYECKUE MaTepUaIbl;

XapaKTepu30BaTh MOCIE MPEIBAPUTENLHOTO O0CYKICHUS C MEAaroroM MPUHIMUIEI IeHCTBUS U3yYCHHBIX MPHOOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOPON Ha MX OMHMCAHUS (B TOM YHUCIIE: CIIUAOMETP, JaTYUKH MTOJIOKEHUS, PACCTOSHUS U
YCKOPEHUSI, paKeTa, 9X0JIOT, OYKH, TIEPUCKOII, POToaNmapar, ONTHYECKHE CBETOBOJIBI, CIEKTPOCKOTL, TO3UMETP, Kamepa
Buiibcona), ncnonb3ys nupoBbie 00pa3oBaTeNIbHBIE PECYPCHI;

HCIIOJIB30BaTh IO PYKOBOJACTBOM II€arora CX€Mbl U CXEMATHYHBIC PUCYHKH U3YUYCHHBIX TEXHUYCCKUX YCTpOﬁCTB,
HU3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MPOLECCOB NPHU PEIICHUH YUeOHO-TIPAKTUYECKUX 3a]1a4; ONITUYECKUE
CXEMBI 17151 IOCTPOCHHUS M300paXKEHUH B TNIOCKOM 3€pKaJie M COOMpAroILeil TMH3E;



— TNPHUBOJUTH IMPUMEPHI/HAXOAUTh WH(OPMAIUIO O MIPUMEPaxX MPAKTHYESCKOTO MCIOJIb30BaHMS (PU3NUYCCKUX 3HAHUU B
TTOBCCTHEBHON JKM3HU UIA oOOecredeHrss Oe30MMacHOCTH TIpH OOpamieHHHd ¢ TpHOOpaMH H TEXHUYCCKUMH
YCTPONCTBAMH, COXPaHEHHS 37I0POBBS H COOJTIOJICHUST HOPM 3KOJIOTUYECKOTO MOBECHHUS B OKPYKaIoIIel cpere;

—  OCYIIECTBJISTH IO/ PYKOBOJCTBOM IeJarora MOUCK HWHpopManuu (HU3NYIecKoro cojiepkaHusi B cetd HHTepHeT,
CaMOCTOSITEILHO (hOPMYIUPYsI MOMCKOBBIN 3ampoc, HAXOIWUTh IyTH ONPEACICHHS JOCTOBEPHOCTU ITOJYYCHHOM
WHPOPMAITUHN HA OCHOBE UMEIOIIUXCS 3HAHUHN U JOTIOMHUTEILHBIX UCTOUHUKOB;

— HWCIOJB30BaTh TMPH BBIMOJHEHUHM YYCOHBIX 3a/laHUil OTOOpPaHHYI0 TENaroroM Hay4YHO-MOMYJSIPHYIO JIUTEPATYpPy
(U3NYECKOro  COJIepIKaHMs, CIPABOYHBIC MaTepualbl, pecypchl ceTw MHTepHeT, BiameTh npuéMamu
KOHCIICKTUPOBaHMsI TEKCTa, MpeoOpa3oBaHuss MH(GOpPMAlMK M3 OJAHOW 3HAKOBOW CHUCTEMBI B JPYTYIO C ONOPOW Ha
ITOPUTM W YTOUHSIOIINE BOIIPOCHI TIeJIarora; Co3/1aBarh M0/ pyKOBOJCTBOM IIEAarora ¢ 00CyXIeHHEM I1aHa padoTh
MUCHMEHHBIC ¥ YCTHBIC COOOINEHHS HA OCHOBE MH(OPMAIMK U3 HECKOIBKUX HCTOYHUKOB (DPU3UUECKOTO COACPIKAHMS,
MyOJIMYHO TPENCTaBIsATh PE3yIbTaThl MPOCKTHOM WM HCCIEAOBATEIbCKON NESTETHbHOCTH; MPU 3TOM T'PaMOTHO
WCTIONBb30BaTh HM3YYEHHBIN MOHATUHHBIN ammapaT M3y4aeMoro pasiena (U3UKH M CONPOBOXKIATH BBHICTYIUICHHE
mpe3eHTanuel ¢ y4éToM 0COOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.

COJAEPKAHUE YYEBHOI'O IPEIMETA «®U3UKA»

7 KJIIACC

Pa3znen 1. ®u3uka u e€ pojib B IO3HAHUM OKPY:KAIOLIEro Mupa

®usuka — Hayka o npupoge. Senenns mpupomsl (MC!). ®usuueckue SBIEHWSA: MEXAHMYECKHE, TEIUIOBBIE,
JIEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeTHuMHBL M3Mepenue (usudeckux BemuuuH. Pusuueckue npubopwi’. Iloepewnocmov uzmepeniii.

1 MC — sneMeHTBI cofiepKaHus, BKIIOYAIOIIME MEXIIPEIMETHBIE CBA3H, KOTOPLIE IOAPOOHEE PACKPHITEHL B TEMATHIECKOM INIAHHPOBAHHMH.
2 3)ICCB 1 JaJie€ KypCuBOM O603HaquBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B O3HAKOMUTECIIBHOM IIJIaHEC. Heﬂaror CaMOCTOSATECIIBHO
ornpezensieT 00beM H3y4aeMoro MaTepuaa.



MexayHapogHasi CUCTeMa SAMHUIL.

Kak ¢usuka W Jpyrue eCTECTBEHHbIC HAYKH H3YYalOT NPHPONY. EcmecmeenHO-HAyuHblll MemoO HNO3HAHUL:
HaO0OeHue, NOCMAHOBKA HAYYHO2O 60NPOCA, BbIOBUICEHUE SUNOME3, IKCNEPUMEHM HO HposepKe 2unomes, 00bsiCHeHue
Habarooaemoeo sasnenus. Onucanue Qu3UYecKUx s81eHUll ¢ NOMOUbIO Mooeell.

[penmer u MeTOABI PHU3HKH.

Jemoncmpayuu®
1. MexaHnuecKue, TeIUIOBBIE, JIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBJICHHSI.
2. duzndeckre TprOOPHI U MPOIIETypa MPSMBIX H3MEPEHUH aHAIOTOBBIM U ITU(PPOBBIM TPHOOPOM.

3. OnpezeneHre NOrpelIHOCTH 3KCIEPUMEHTA.

Dponmanvrvie 1a60pamopHsle padomul UaU I1EKMPOHHAA OEMOHCIPALUA.

1.0npeznenenre UeHbl ACTEHUS H3MEPUTEIILHOTO IpHUOopa (MCIOIIB3Ys TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).
2. Usmepenne 00bEMa KUAKOCTH U TBEPAOTO Tea

3. Onpeodenenue pazmepos manvix me.

Pasnen 2. IleppoHayasnbHble CBeleHUSI 0 CTPOCHUH BelleCTBA

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, Ux pazmepsl. Onvimul, 0oKasvisaroujue OUCKpemHuoe cmpoenue eeujecmad.

JBwkenne wactuil BemecTBa. CBS3b CKOPOCTH JABIDKCHHSI YacCTHI[ C TeMIepaTypoil. BpoyHOBckoe IBUXKEHUE,
muddysus. Bzaumoodeticmsue yacmuy eewecmed: NPUmMAdICeHUe U OMmmaikusanue.

ArperaTHble COCTOSIHUS BEIIECTBA: CIMPOEHUE 2A308, JCUOKOCHEU U MEEPObIX (Kpucmaniuieckux) mei. Bzaumoceaso
MedHCcOy CBOUCMBAMU BeWeCME 8 PASHBIX APe2AMHbIX COCIOAHUAX U UX AMOMHO-MONEKYAApHLIM cmpoeruem. Ocobennocmu
acpecaniHblx COCMOAHULL 600WbL.

Jemoncmpayuu®

3 Bee JlemoncTpanuu u JlaGopaTtopHble paboThl, NPEICTABIEHHBIE B COJEPKAHUH, JOMYCKAETCS (MOMKHO) TIPOBOIUTD, UCTIONb3YS
nH(pOpMaLMOHHbIE U 3IEKTPOHHBIE TEXHOIOTHH (LM POBBIE 00pa30BaTEIILHBIE PECYPCHI).

4 311ech U asiee NPUBOIUTCS PACLIMPEHHBIH MEpeUeHb Ja00paTOPHbIX PabOT U OMBITOB, U3 KOTOPOTO YUUTEb J€IaeT BHIOOD MO CBOEMY
YCMOTpPEHHIO.



1. Habmonenne 6poyHOBCKOTO JTBUKESHHSL.

2. Habnronenue nuddysun.

@ponmanvhvie 1ab60pamopHsle padomsl U OnNbINbL

1. OreHka mraMeTpa aToMa METOJIOM PSIIOB (C HCIIOIb30BaHHEM (hoTorpaduii).
2. OMNBITH TI0 HAOTIOACHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3.0nbITH IO OOHAPY)KEHUIO JEHCTBUS CUII MOJIEKYIIAPHOTO MPUTSHKCHUS (2/1EKMPOHHAA 0eMOHCIMPAUUL).

Paznen 3. /[Bu:xeHue v B3auMojieiicTBUE TeJl

Mexaanueckoe IBWKeHHE. PaBHOMEpHOe u HepaBHOMepHOe JBWkeHHne. Ckopoctb. Cpedusas cKopocmbv npu
HepasHomepHoM Osudcenuy. Pacu€T myTH U BpeMeHU JIBHKEHHUSL.

SIBnenne nHEpIMH. 3aKoH uHepyuu. Bzaumodeticmaue mei Kak NPULUHA USMeHeHUs CKopocmu dsudcenus mei. Macca
Kak mepa unepmuocmu mena. IImoTHOCTH BemecTBa. C8:13b NIOMHOCMU C KOAUYECTNBOM MOAEKY]l 8 eOUHUYe 00bEMa seuecmad.

Cuna xak xapakTepucTuKa B3auMoneucTBus Tten. Cuna ynpyeocmu W 3akoH ['yka. Mzmepenue cunvi ¢ nomowbio
ounamomempa. SIBIeHUE TATOTCHUS U cuia TsbkecTH. Cuna msoicecmu wa opyeux naanemax (MC). Bec tena. HeBecoMoCTb.

CrnoxeHue cuil, HallpaBJICHHBIX IO OJHOM NpsiMoi. PaBHonelcTByomas cun. Cuna mpenus. Tpenue ckonvicenus u mpeuue
nokosi. Tpenue 6 npupooe u mexnuxe (MC).

/Iemoucmpauuu3

1. Habmronenne MeXaHHIECKOTO JBMKCHUS TEla.

2 N3mepenne ckopoCcTH NMPSIMOJIMHEUHOTO JBUKEHUSL.

3 HaGutoieHue siBiieHUS] HHEPIIWH.

4. HaGimroienne n3MeHeHns: CKOPOCTH TIPY B3aUMOJICHCTBUH TEI.
5 CpaBHEHHE Macc M0 B3aUMOJECHCTBUIO TE.

6. CrnosxeHue cril, HaIPaBJIEHHBIX MO OJHOM MPSMON.

7. JeMoHCTpanus CUilbl YIIPYrOCTH HA Pa3IMYHbIX MaTeprasax.
Dponmanvhule 1ad0pamopHsie padomsl u ONbIMBbL,
1. Omnpenenennue CKOPOCTH PAaBHOMEPHOTO JBIKECHUs (IIApUKa B KHJKOCTH, MOJEIH DJIEKTPHYECKOTO



ABTOMOOMJIS U T. I1.) (INEKMPOHHAA OEMOHCIPAYU).

2. Omnpenenenue cpeHel CKOPOCTH CKOJbKEHHS OPYCKa HITH IIapHKa MO0 HAKIIOHHOW TUIOCKOCTH.

3. OnpenenieHne MIOTHOCTH TBEPIOTO TEa.

4, OnBITHL, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTshKeHHs (AeopMannn) mpy>KUHBI OT IPUI0KEHHON CHITBL.

5. OmbIThI, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh CHIIBI TPEHHS CKOJNBXKEHHS OT Beca Tella M Xapakrepa

COMMpUKaCarOIInXCs HOBerHOCTCﬁ.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH 1 ra3oB

Hasnenne. Cnocodwl ymenvuieHus u ygeaudenus oagienus. /lasnenue 2aza. 3asucumocms 0agneHus 2aza om oovéma,
memnepamypul. Ilepedaua oaenenus meépovimu menamu, scuoxocmamu u eazamu. 3axon Ilackans. Ineemamuyecxue
Mawiunel. 3aBUCUMOCTD IABJICHUS KUAKOCTH OT rityounsl. Coobwaiowuecs cocyowi. I udpasnuieckue Mexamusmul.

AtMmocdepa 3emnu u atMmocepHoe maBieHue. [lpuuuusi cyuecmeosanus 030yuiHou obonouxu 3emau. Onvim
Toppuuennu. Hszmepenue ammocgeprozo oasnenus. 3a8UcUMOCMb AMMOCHePHO20 0aA6LeHUs OM BbLCOMbL HAO YPOGHEM MOPS.
Tpubopul 015 usmepenusi ammocpeprozo 0asieHus.

Leticmsue orcuokocmu u 2aza Ha nozpyscénHoe 8 Hux mesno. BrltankuBaiomas (apxumenoBa) cuiia. 3akon Apxumeoa.
Inasanue men. Bozodyxoniasanue.

Hemoncmpayuu

1. 3aBUCHMOCTB JIaBJIEHHS ra3a OT TEMIIEPATYPHI.
[lepenava qaBieHUs )KUIKOCTBIO U Ta30M.
Coob1aromuecs: COCy/IbI.
I'unpasnngeckuii mpecc.
[IposiBeHne aecTBUS AaTMOC(EPHOTO aBICHUS.
3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BBITECHEHHOM XKUIKOCTH.

8. VYcnoBue miuaBaHus Te: JIABaHWE WX TIOTPY>KEHUE TeJ B 3aBUCUMOCTH OT COOTHOLIEHH IUIOTHOCTEH Tena u
KHUJKOCTH.

Nooabkwh



@DponmanvHsle 1adopamopHvle padbomovl U ONbIMbL

1. HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BEMa MOTPYKEHHON B JKUIKOCTh YaCTH TeJa.
2. Ornpenenenre BEITAIKUBAIOLICH CHIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUAKOCTD.
3.

IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT MacChl TeJa.

4, OnBITHL, JEMOHCTPUPYIOIINE 3aBICHMOCTh BBHITAIKMBAONIEH CHIIBI, AEWCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT
00BEMaA MOTPYKEHHOH B KUAKOCTh YaCTH TEJa U OT IUIOTHOCTH JKUIAKOCTH.

5. KonctpyupoBanue apeoMeTpa Wind KOHCTPYUPOBAHUE JIOJKHU U OINpeeTcHUuE e€ rpy30M0abEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHeprus
Mexannyeckas pabota. MOIIHOCTS.
IIpocThie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno pasnogecus pwviuaza. llpumenenue npasuna

pasnosecus pvluaea Kk 610ky. «3onomoe npasunoy mexanuxu. KIIJ mpocteix Mexann3MoB. IIpocTeie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckass sHeprus. Kunemuueckas u nomenyuanvhas sHepeus. IIpespawenue 00H020 6u0a Mexanuieckou
9Hepeuu 8 Opyeou. 3aKOH COXPaHEHUS SHEPIHU B MEXAHUKE.

Hemoncmpayuu
1. [Ipumeps! MPOCTHIX MEXaHU3MOB.
®Dponmanvusle nabopamopnvie’paéomot u onvimol’

1. Omnpenenenue paboThl CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBUKEHUH TeJIa 110 TOPU30HTAILHOM TOBEPXHOCTH.
Hccenenosanve ycnoBuil paBHOBECUS pblyara.

2
3. Nsmepenue KII/I HakIOHHOM MIIOCKOCTH (21€KMPOHHAA 0eMOHCIPANU).
4 N3yuenue 3ak0Ha COXpaHEHUSI MEXaHUYECKOU SHEPTUU (2/1EKMPOHHAA O0EMOHCIMPAYUs).

8 KJIACC
Pa3nea 6. Tems1oBbIe ABJICHUA

OcHosHble NO0JCeHUs. MOJl@KyJZ}lpHO'KMHemMHQCKOIZ meopuu cmpoeHus eeuecmed. Macca u pasmepvl anmomoes u



monexyn. Onvimul, NOOMEEPAHCOAIOUUE OCHOBHBIE NOLONHCEHUA MONEKYIAPHO-KUHEMULECKOU MeopUl.

Mogenn TBEPAOro, >KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucmannuueckue u amopghuvie mena.
ObvsacHenue ceolicme 2a3os, dcuoKocmeu U mMeEPObLIX Mell HA OCHOBE NOJIONHCEHUU MOJEKYIAPHO-KUHEMUYecKou meopuu.
CmaumBaHue u KanuuispHele agienus. Teniosoe pacuupenue u cycamue.

Temneparypa. Ce:a3b memnepamypbi co CKOpOCHbIO MENI08020 OBUNHCEHUSL HACTIUY,.

Buytpennsis sueprusa. Cnocobwl usmenenusi 6HympenHell dHepaull: menjionepeoaia u cogepuienue pabomol. Buovi
menjionepeoaiu: menionposoOHOCHb, KOHBEKYUS, U3TYYEeHUe.

KonmyecTBo Temnotsl. Yoenvnas mennoémxocms eewjecmea. TennoobOmen u meniosoe pasHosecue. YpasHeHue
menniogozo banawnca.

IInasnenue u omeepoesanue Kpucmaiiudeckux eewjecms. Yoenvnas mennoma naaenenus. Ilapoobpasosanue u
konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas mennoma napoobpaszosanus. 3agucumocms memnepamypuvl KUnNeHus om
ammocgheprozo dasnenus. Brascnocms 6o30yxa.

DOHeprus TOIUUBA. YoenvbHas menioma ccopanusl.

Ipunyunvr pabomer mennogvix Osucameneu. KIIJ[ mennosoco Oeucamens. Tennogvie oOgucamenu u 3aujuma
oxpyarcaioweii cpedvt (MC).

3akon coxpanenus u npespawjenus snepeuu 6 mennosvix npoyeccax (MC).

Hemoncmpayuu
HaGumonenre OpoyHOBCKOTO JIBIKCHUSL.

Hab6monenune muddysum.

Habnronenue siBieHuit cMauuBaHus ¥ KaWIUISIPHBIX SBICHUH.

Habnronenue TemioBoro pacimmpeHust Te.

W3meHeHune naBieHus rasa npyu N3MEHEHUH 00bEMa 1 HarpeBaHUH WIH OXJIAXKICHUH.
[IpaBuna uamepeHus TemMIepaTyphl.

Buas! Terionepenayu.

OxyaxkieHue Mpy COBEPILICHUH PaOOTHI.

Harpesanue npu coBepiiieHHd paboThl BHEIIHUMH CHIIAMH.

©oNoTk~wh



10. CpaBHEHHE TEIIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

11. HaOmronenne Kumenus.
12. HaGiroieHue mocTosHCTBA TEMIICPATyPhI TIPH TIABIICHUH.
13. Moenn TenJI0BBIX IBUTATEIIEH.

@ponmanvhvle 1a60pamopHbvie padomsl u ONbLIMbL

OmnbITHI IO OOHAPYKEHHIO ACUCTBHSI CUII MOJICKYJISIPHOTO MPUTSDKEHUS (21€EKMPOHHASA 0EMOHCIPAYU).
OMBITHI IO BBIPAIIMBAHHUIO KPUCTAIJIOB TIOBAPEHHOH COJIM MIIH caxapa.

OmBITH 10 HAOTIOJCHUIO TETUIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.

Ormpenernenue gaBiIeHus BO3AyXa B OaJIOHE MITTPHUIIA.

OmBITHI, AEMOHCTPUPYIOIIUE 3aBUCMOCTD IABJICHUS BO3/IyXa OT ero 00bhEMa 1 HarpeBaHHS HITH OXJIaXKICHHS.
HaGmonenye n3sMeHeHNs] BHYTPEHHEH SHEPTHHU TeJla B Pe3yJIbTaTe TeIUIoNepeiaun U paOboThl BHEIIHUX CHIL.
HccnenoBanue siBIEHHS TEIUI00OMEHA ITPH CMEIIUBAHUH XOJIOAHOW M TOPSUCH BOIBI.

HccnenoBanue mpouecca HCIApEHUsL.

Omnpeznenenne OTHOCUTENBHON BIQXKHOCTH BO3/yXa.

0. Onpedenenue yoenbHol meniomyl niasieHus 1vod.

BOOo~NoORWNE

Pa3znen 7. DnekTpuyeckue U MAarHUTHbIE SIBJIEHUSI

Onexmpuzayus men. JIBa pofa dJ1eKTpUUIECKHX 3apsioB. BzaumoeiicTBue 3apsoKeHHBIX Tedl.

Onextpuueckoe none. [ Ipunyun cynepnosuyuu 2NeKmputeckux nojeli (Ha KauecmeeHHoM YPosHe).

Hocumenu snekmpuueckux 3aps0o8. Onemenmapuvii snekmpuyeckuti 3apad. Cmpoenue amoma. IIpoBOTHUKH H
JTUBIIEKTPUKH. 3aKOH COXPAHEHUS 3IEKTPUUECKOTO 3apsaaa.

OneKTpUUeCKuil TOK. Ycnosusa cywecmeosanusa snekmpuuecko2o moka. VICTOYHHKHM NOCTOSIHHOTO ToKa. JleiicTBud
NIEKTPUIECKOTO TOKA (TEIUI0BOE, XUMUYIECKOE, MArHUTHOE). DNeKmpuieckuil mokK 6 JICUOKOCMAX U 2a3ax.

Pabota ¥ MOLIHOCTb 3JIEKTPUYECKOIO TOKa. 3axon [ocoyia—/lenya. Onekmpuueckue yenu u nompeoumenu
aneKmpuueckol 3Hepeuu 6 Owvimy. OnexTpuueckas nenb. Cuna Toka. DieKTpuueckoe HampsokeHune. ConpoTHBIEHHE
IIPOBOJHUKA. YOenvHoe conpomuenenue gewjecmea. 3akoH Oma ais ydacTtka uenu. IlocnenoBatenbHoe M napaiieibHOE



COCTMHEHHE TTPOBOTHUKOB. Kopomikoe 3amMblKaHue.

TTocTosiHHBIE MarHUTHI. B3anMonelicTBre MOCTOSHHBIX MarHUToB. Macnummnoe none. Masuummnoe none 3emiau u e2o
3Hauenue 0 JicusHu Ha 3emiae. Onvim Opcmeda. Maesnumuoe none snekmpuueckoco moxa. lIpumenenue 31eKmpomMacHumos
6 mexHuke. [lelicmeue MacHumHo20 nojisl Ha NPOBOOHUK C MOKOM. DNeKmpoodsuzamens HOCMOSIHHO20 MoKa. Hcnoav3oeanue
neKkmpoosucamernell 8 MexXHUYeCKUx yCmpoucmeax u Ha mpancnopme.

Onvimel @apades. Henenue snexmpomacnumuon unoykyuu. Ilpasuno Jlenya. Onexmpoeenepamop. Cnocobul
NOJYYeHUs. JNeKMPUYECKoll SHepeun. DNCKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHCPTHU.

Hemoncmpayuu

1. DNeKTpU3anus Tell.

2. JlBa posia 3JIEKTPUUECKUX 3aPAI0B U B3aUMOJICHCTBUE 3aPAKCHHBIX TEIL.
3. YcTpoiCcTBO U ACUCTBHUE 3JEKTPOCKONA.

4, DneKTpocTaTuyecKass HHYKIIHSL.

5. 3aKOH COXPaHEHUS AJIEKTPUUCCKUX 3aPsI0B.

6. [TpOBOTHUKY U TUIIEKTPUKH.

7. MonenupoBaH#e CUIIOBBIX JIHHUH IEKTPUIECKOTO TIOJIS.

8. VICTOYHMKY IMOCTOSHHOI'O TOKA.

9. JlefCTBUS DIEKTPUIECKOTO TOKA.

10. DJIEKTPUUYECKUH TOK B KHUJIKOCTH.

11. I"azoBerIit pazps.

12. N3mepeHue CUItbl TOKa aMIIEPMETPOM.

13. H3mepenre 3IeKTpUIecKoro HarpsHKeHHUS BOJIbTMETPOM.

14. Peoctar u mara3uH CONpOTHBIICHUH.

15. B3anMoelicTBie MOCTOSIHHBIX MarHUTOB.

16. MoenupoBaHre HEBO3MOXKHOCTH Pa3/ICIICHHUs TOJ0COB MAarHHUTA.
17. MonenupoBaHre MarHUTHBIX TOJIEH TTOCTOSTHHBIX MarHUTOB.

18. OmeIT OpcTena.



19.
20.
21.
22.
23.
24.
25.

MarsuTHoE 10JIe TOKa. DJICKTPOMAarHHT.

JelicTBuEe MarHUTHOTO MOJIsi HA MPOBOJAHUK C TOKOM.

DIeKTPOABUTaTEIb MOCTOSSHHOTO TOKA.

HccnenoBanne SBICHUS HIEKTPOMArHUTHOW HHAYKIIHAU.

OmneiTel @apamest.

3aBHUCHUMOCTh HaIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3SHUKHOBEHUSI.
DIEeKTPOreHepaTop NOCTOSHHOTO TOKA.

Dponmanvhrvle 1a00pamopHsie padomul u OnbvIMbL

Uk wdPE

OMnBITH 11O HAOIIOIEHUIO STEKTPU3AINN Tell MHIYKIIUEH U IPU COTIPUKOCHOBEHHH.

HccnenoBanue AeicTBUS 3JEKTPUUECKOTO MOJIA HA TPOBOAHUKH U JUDJIEKTPUKH.

COopka u mpoBepka padOTHI IJIEKTPUIECKON ETIH ITOCTOSHHOTO TOKA.

Wsmepenne u peryaupoBaHue CHITBI TOKA.

Wsmepenue u peryiupoBaHie HaIpsKEHUs.

Hccneoosanue 3asucumocmu cunivl moka, uoyujezo uepes pe3ucmop, Om CONPOMUBIEHUs pe3uUcmopa u

HAanpssiCeHusl Ha pesucmope.

7.

Ol’lbll’I’Zbl, 0eMOHcmpupyi0u4ue 3A6UCUMOCNTb IIEKMPUHECKOSO CONPOMUBTEHUA l’lpOGOdHUKa ont e2co OJZI/IHbl,

nﬂowadu nonepevyrHoco cederust u mamepuaia.

8.
9.

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

IIposepxa npasuna crodiceHuss HanpsANCeHUl NPU NOCIE008AMENLHOM COCOUHEHUU O8YX PE3UCHIOPOE.
IIposepxa npasuna 0ns cuibl MOKA NPU NAPALIETLHOM COCOUHEHUU PE3UCTNOPOS.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP.

Omnpenenenne MOITHOCTH AIIEKTPUIECKOTO TOKA, BBIACTIEMON Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO Yepe3 JaMIIOUKY, OT HalPSHKEHUS Ha HEH.

HccnenoBanre MarHuTHOTO B3aMMOJICHCTBUS TIOCTOSIHHBIX MArHUTOB.

W3yuenne MarHuTHOTO TIOJISI IOCTOSIHHBIX MarHUTOB MPH UX 00BbEMHEHUH U pa3/IeiIeHUH.

UccnenoBanue neicTBUS 3JEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD CHJIIBI B3aMMOJICHCTBHUS KaTYIIIKU C TOKOM M MarHUTa OT CHIIbI TOKa



1 HalIpaBJICHUSA TOKa B KaTYHIKE.

17. W3ydenue AeficTBUsI MATHUTHOTO OIS Ha TIPOBOHUK C TOKOM.

18. Uszyuenue pabomwt snexmpoosucamensi.

19. N3mepenne KIII anekTpoaBUraTeIbHOM yCTaHOBKHU.

20. OTMBITBI TI0 MCCIICIOBAHHIO SBICHHS dJICKTPOMATHUTHOW MHIYKIMU: MCCIICIOBAHNE U3MEHCHUI 3HAYCHHS U

HaIrpaBJICHUSA MHAYKIIUOHHOTO TOKA.

9 KJIACC

Pasnes 8. Mexannuyeckue siBJICHUS

Mexannyeckoe nBwxkeHue. MarepuanpHas Touka. Cucrema oTcuéra. OTHOCHTENbHOCTh MEXaHUUYECKOTO JBM)KECHUS.
PaBHOMepHOE MpsiMoNIMHENHOE ABMXKEHUE. Hepasnomeproe npamonunetinoe dgudicenue. CpenHsist U M2HOBEHHAS CKOPOCHb
mena npu HepagHOMEPHOM OBUICEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe ogudicenue. CBodbonnoe naaenue. Onvimot I anunes.

Jluneiinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckoperue.

IlepBeii 3akoH HetoToHa. BTopoii 3akon Hetotona. Tpetuit 3akon HetoToHa. [lpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus: cuna mpeHus CKOIbICEeHUs, CUIA MPeHUs NOKOS, Opyeue 8UObl MPeHUs.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHH. Y CKOpeHHE CBOOOIHOTO NMajfieHus. /{eudcenue nianem eokpye Connya
(MC). Ilepsas kocmuueckasn ckopocms. Hesecomocmo u nepeepysxu.

PaBHOBecue mMatepuanbHOR TOuku. Abconomno meépooe meno. Pasnosecue meépooeo mena ¢ 3aKpeniéHHol ocbio
epawyenus. MOMeHT cuibl. Llenmp msascecmu.

WUmnynec Tena. Msmenenue umnynvca. Mmnynvc cunvl. 3aK0oH coxpaneHus umiyiisca. Peaktusnoe apmwxenne (MC).

Mexannueckast pabota W MOIIHOCTb. Pabota cun Tsbkectd, ympyzocmu, mpenus. Cesa3v dHepeuu u pabomol.
[loreHumanbHas 3HEpPrus Tena, MOAHATOTO HAJ TMOBEPXHOCTBHIO 3eMIIU. [lomeHyuanbHas SHepeusi CHCamou NpPYHCUHbL.
Kunernueckas sueprus. Teopema o kunemuueckou 3Hepauu. 3aKOH COXpaHEHU MEXaHUIEeCKOW YHEPTHH.

Hemoncmpayuu

1. Hab6mronenne MexaHHIeCKOTo ABMKEHUS TeJla OTHOCUTEIHHO PA3HBIX TE OTCUETA.



S~ wN

CpaBHeH#He yTel U TPAeKTOPHA JBMKEHUS OJTHOTO U TOTO YK€ TeJla OTHOCHTEIHHO Pa3HBIX Tell OTCUETA.
Nsmepenne ckopocTH U yCKOPEHHS MTPSIMOTMHEHHOTO JBMKEHUS.

HccnenoBanue Npu3HAKOB pABHOYCKOPEHHOTO JBUKCHHUS.

Habmonenne nmkeHns Tela o OKPY>KHOCTH.

Habmonenne MexaHUeCKUX SBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéTa « Tenexxka» mpu e€ paBHOMEPHOM

U YCKOPCHHOM JABUIKCHUH OTHOCHUTCIBHO Kabuuera (I)I/I3I/IKI/I.

7.
8.
9.

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

3aBUCUMOCTh YCKOPEHUS Tejla OT MacChl Tea U ACUCTBYIOIIEH Ha HETO CHUIIBI.
HaGmonenne paBeHCTBA CHIT TTPH B3aMMOICHCTBUH TEII.

W3MmeHeHue Beca Tena MpH yCKOPEHHOM JIBHKEHHH.

IIepenaya umiysbsca pu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUYU MIPH B3AUMOISHCTBUH TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYNIPYTOM B3aMMOAECHCTBUH.

CoxpaHeHHe UMITyJIbCca MU aOCOTIOTHO YIIPYTOM B3aHMMOJICHCTBUH.

HabGmtonenue peakTHBHOTO JIBYDKCHUS.

CoxpaHeHne MEXaHUIECKOH SHEPTUH MPH CBOOOTHOM MAJCHUH.

CoxpaHeHrne MEXaHUYEeCKON SHEPTUH TPH JABMKEHUH TeNa MOJI AEWCTBUEM NPYKUHBI.

@ponmanvhvie 1abopamopHsle padbomsvl U OnbIMbL

©CoNoo~WNE

Konempyuposanue mpaxkma 015 pazeona u 0aibHelue2o pagHOMEPHO20 OBUNCEHUS WAPUKA WU METEHCKU.
Ormpenernenne cpeHel CKOPOCTH CKOIBKEHHSI OpYyCKa WM JBIDKSHUS IapUKa 110 HAKIOHHOH TIOCKOCTH.
Ormpe/iesieHrue YCKOPEHUsI Tella PU PaBHOYCKOPEHHOM JIBH)KEHUH 110 HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HadyaIbHOM CKOPOCTH.
HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHS OT CHITBl HOPMAJIBHOTO JIaBJICHUSL.

Omnpenenenue kodduimenTa TpeHUs! CKOIbXKCHUSI.

Onpenenenne XECTKOCTU NPYKUHBL.

Ormpenenenue pabOThI CHIIBI TPEHHS IIPH PABHOMEPHOM JIBU)KEHHH TEJIa 110 TOPU3OHTAIBHON TOBEPXHOCTH.
Omnpenenenne pabOThl CHIBI YIPYrOCTH TPH TMOABbEME Tpy3a C HUCIOJIb30BAHUEM HEMOIBWKHOTO U



MOABMXHOTO OJIOKOB.
10. Uzyuenne 3aKoHa COXpaHEHUs SHEPTHH.

Paznen 9. Mexanuyeckue Koj1e0aHHUs U BOJIHbBI
KonebarensHoe  nBwkeHne. OCHOBHBIE — XapakTEepUCTHKHM  KoJeOaHWIl: MepHoA, 9acTora, aMIUINTYAA.
Mamemamuueckuii u npyscunnviii masmuuxu. IIpeepawenue snepeuu npu Ko1e6amMeNbHOM OBUNCEHU.
3aryxaromue konebanus. BeiHyxxaennsie konebanus. Pesonanc.
Mexannueckue BoaHbl. CBOWCTBA MEXaHUUECKUX BOJIH. [Ipo0onibHble 1 nonepeunvle 80HbL. [[IuHa 60AHbL U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 601Hvl 6 meépoom mene, celicmudeckue goanvi (MC).
3Byk. I pomxocms 38yka u esicoma mona. Ompadicenue 38yka. Ungpaseyk u ynompaseyx.
Hemoncmpayuu
HaGmonenne konebaHuii Te Mo AEHCTBUEM CHITBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenue BEIHYKICHHBIX KOJIEOAHU U pe30HAaHca.
PacnpocTpanenne npoJoiIbHBIX U HONEPEYHBIX BOJH.
Haburoenme 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHUYECKHN pe30HaHC.
(Dponmaﬂbnbw aabopamophsle padomvl U ONvINb

RO

1. Onpenenenne 4acTOTHI U TIEPUOJIa KOJIeOaHWH MaTeMaTHIeCKOTO MasiTHUKA.

2. Ompenenenne 4acTOTHI U MEPHO/IA KoJeOaHui TPYKMHHOTO MasTHUKA (2/1IeKMPOHHAA 0eMOHCIMPAUUsL).

3. HccnenoBanne 3aBUCHMOCTH TIEpHOJ1a KOJIEOaHU TIOJIBEIIIEHHOTO K HUTH IPy3a OT JJIMHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH TEpUO/ia KOJEOAHHUH MPYKUHHOTO MasTHUKA OT MacChl Ipy3a (2J1eKmpoHHAs
demoncmpayus).

5. [TpoBepka HE3aBUCHMOCTH NIEPHOJIA KOJIEOAHNH TPy3a, IOBEIIEHHOTO K HUTH, OT MacChI Tpy3a.

6. OnbITHI, IEMOHCTPHUPYIONIUE 3aBUCUMOCTD MEPHOJa KOJICOaHUH MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a H

YKECTKOCTHU NPYKUHBL.



7. Nsmepenne yckopeHHUs: CBOOOIHOTO TaICHUS (I1eKMPOHHAA 0eMOHCMPAYUSL).

Paznen 10. DiekTpoMarauTHoOe NoJjie M 3JIeKTPOMATHUTHbIE BOJTHBI

OJEeKTpOMarHuTHOE Iojie. DJIEeKTpOMarHuTHele BONHBL. — Ceoticmea  snekmpomacuumuuix  60aH.  Llkana
INEKMPOMASHUMHBIX 80IH. Hlcnonb306anue 21eKmpoMacHUMMBIX 60JIH OJisL COMOBOU CEA3U.

OnexTpoMarHuTHas npupona ceera. CKopocTs cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBOMCTBA JIEKTPOMATHUTHBIX BOJIH.

2. BonnoBble cBolicTBa cBeTa.

®ponmanvuvle nabopamopnvie’ paomvt u onvimoi’

1. N3ydeHne CBOWCTB 3NIEKTPOMArHUTHBIX BOJH C IOMOIIIBIO MOOHIIEHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBJIEHUS

JlyueBas mozens cBeta. Mcrounuku csera. [Ipsavonunetinoe pacnpocmpanenue ceema. 3ammenus Coanya u JIyHoi.
Otpakenue cBeta. [1nockoe 3eprano. 3akon ompaicenus ceema.

ITpenomiieHue ceera. 3akoH IpeaoMIIEHUs cBeTa. [lonnoe enympennee ompaicenue ceema. Hcnonvszoeanue noanoeo
BHYMPEHHEe20 OMPAXNCeHUs 8 ONMUYECKUX C8eMO0B00aX.

Jlunza. Xox nyueit B nmH3e. Onmuueckas cucmema gomoannapama, mukpockona u meneckona (MC). I'naz xak
onmuueckas cucmema. bnusopyxocms u 0anbHO30PKOCHb.

Pasznoxcenue 6enozo ceéema 6 cnekmp. Onvimel Hoiomona. Cnodicenue cnekmpanbHuX Y6emos.

Hdemoncmpayuu

1. [IpsmonuHelHOe pacIpoCTpaHEHHE CBETA.

2 OtpaxeHne cBeta.

3 [omyuenue n306pakeHM B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKaJlax.

4. [Ipenomnenue caera.

5 OnTHueckuii CBETOBO/.



6 XoJ my4ei B cOOMparoIei JTHH3E.

7 Xop Tydei B paccenBaroIiei TMH3e.

8. [Nony4enune n3o0paskeHHI C MOMOILBIO JINH3.

9. [IpunaIun gecTBUs doToarmapaTa, MUKPOCKOIIA U TEIECKOTIA.

10. Mopens riaza.

11. Pasnoxxenue 6enoro cBeTa B CIIEKTP.

12. [ony4enue Genoro cBeTa Npy CIOKEHUHU CBETA Pa3HBIX IIBETOB.

Dponmanvhrvle 1a00pamopHsie padomul u OnbvIMbL

1. HccnenoBanre 3aBUCHMOCTH yTJia OTPaKEHUSI CBETOBOTO JIyda OT YIJia MafeHusl.

2. Wzyuenne xapakTepHCTHK U300paKeHHs IPeAMETa B TNIOCKOM 3epKaie.

3. HccnenoBanre 3aBUCUMOCTH yIila IIPEJIOMIIEHHUS] CBETOBOTO JIyda OT yrja MaAeHUs Ha IpaHHLE «BO3AYX—
CTEKJIO».

4. [Nony4enue n3o0paskeHHi C MOMOIIBIO COOMPAIOLICH JINH3BI.

5. Omnpenenenne (HOKYCHOrO pacCTOSIHHST M ONTHYECKOM CHIIBI  coOWparomiedl JHH3Bl  (91eKMpPOHHAA
demoncmpayus).

6. OnBITHI IO Pa3I0KESHHUIO OCJIOTO CBETA B CICKTD (21€KMPOHHAA 0EMOHCMPAYUSL).

1. OMBITE IO BOCIIpUATHIO IBETA ITPEAMETOB IIPU UX HaGJ’IIOI[eHI/II/I 4Uepe3 IBECTOBLIC q)I/IJ'IBTpI)I.

Pasznen 12. KBaHTOBBIE SIBJICHUS

Onvimoel Pezepghopoa v mnanerapHas Mmozenb atoma. Mogens aroma bopa. Henyckanue u noenowenue cgema amomom.
Keanmur.

PaguoaktuBHOCTE. Anvgha-, bema- u eamma-uziyyenus. CTpOeHHE aTOMHOTO siapa. HykiouwHnas modens amomHozo
sa0pa. Mzomonvl. Paouoaxmusnsie npespawenus. Ilepuoo nonypacnada amomuwix soep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO 4YHCENl. Peaxyuu cunmesa u Oenenusi sioep.
Hcemounuxu snepeuu Connya u 36é30 (MC).

SAnepHas sHEpreTHKa. Jeticmaus paouoakmusHslx usnyyerull Ha scusvie opeanusmol (MC).



Hemoncmpavyuu

1. CrieKTpsI U3TYYeHHS U TIOTJIOIESHUSI.

2. CreKTphl pa3ITUuHBIX Ta30B.

3. CriekTp BOJIOpOIA.

4, Hab6monenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHM3UPYIOLINX H3TYICHUH.

6. Perucrpanyst n3aydeHus IpUPOIHBIX MHHEPATIOB U MIPOLYKTOB.

Dponmanvhrvle 1a00pamopHsie padomul u OnbvIMbL

1. HccnemoBanne TpekoB: W3MepEeHWE DSHEPrHM YAaCTUIBI 10 TOPMO3HOMY Tyt (mo oTorpadusm)
(2/1eKmpoHHAs 0eMOHCmpayus).

2. Nsmepenne pannoakTHBHOTO (OHA (271eKMPOHHAA 0eMOHCMPAYUSL).

IloBTOpUTENLHO-0000IAIOIINI MOYJIb

INoBTOpHTEIHLHO-0000IIAFONINE MOTYJIb TPEIHA3HAYCH JIJIsl CUCTEMAaTH3aI[uH U 0000IIICHUS PEAMETHOTO COACPKAHUS
Y OTIBITA JeSITETbHOCTH, IPHOOPETEHHOTO TPY U3yUEHUH BCETO Kypca (HU3HKH.

HpI/I HU3YUCHHUU OJAHHOI'O MOAYJIA PCaIM3yIOTCAd U CUCTEMATU3ZUPYIOTCA BHJAbI JACATCIBHOCTU, Ha OCHOBC KOTOPLIX
oOecrieunBaeTcs JOCTIDKCHHE TPEJAMETHBIX W MeTanpeAMETHBIX TUIAHUPYEMBIX pe3yJbTaToB 0O0yueHHs, (OpMHUpYETCS
€CTECTBEHHO-Hay4YHas TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEOBAHUS SIBICHUHN MIPUPOJBI U TEXHUKH, OBJIAJICHHIE
YMEHHUSIMH OOBSICHATh (PU3UYECKHE SIBIICHUS, IPUMEHSS MOydYeHHbIE 3HAHUS, PEellaTh 3a]]a4d, B TOM YHCIIe Ka4eCTBEHHBIE U
OKCIICPUMCHTAJIbHBIC.

IIpuHIUNIHATBHO EATEILHOCTHBIN XapaKTep JAHHOTO pa3fesia pealn3yercs 3a CU€T TOTO, UTO YUaIIUeCs BHITOIHSIOT
3a/1aHusl, B KOTOPBIX UM MPEIaraeTcsi:

® Ha OCHOBE MOJyYEHHBIX 3HAHWN Paclio3HaBaTh U HAYYHO OOBSICHATH (PM3NUYECKHE SIBICHUS B OKPY’KAIOIIEH MPUPOJE U

IMOBCEIHECBHON KU3HU,

"  HCIIOJIb30BATh IOJI PYKOBOJICTBOM IIeJlarora Hay4yHbIe METO/Ibl UCCIIeIOBaHUS (PU3MUECKHUX SBICHUI, B TOM YUCIIE IS

IIPOBEPKU T'UIIOTE3 U MOJTYUCHUA TCOPETHUUCCKUX BEIBOJOB,



® OOBSACHATH C OMOPOW Ha MUAAKTHUECKUH Marepuaj IMocie OOCYXICHHS C TeJaroroM HaydHbIe OCHOBBI Hamboiee
Ba)KHBIX IOCTHXKEHUI COBPEMEHHBIX TEXHOJOTHM, HapUMEpP, IPAKTUUECKOTO UCIIOJIb30BaHUSI PA3IMYHBIX HCTOYHUKOB
SHEPryuy Ha OCHOBE 3aKOHA IIPEBPALEHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHUU.
Kaxmast m3 TeM maHHOTO pasfiena BKIIIOYAST ASKCIIEPUMEHTAIBHOE HCCIeAoBaHMe 00O0OIIaromero xapakrepa Ha
YCMOTpEHHE TIeJ]arora 1 IpH ero IoMoIy. Pazern 3aBepiaercs mpoBeieHHeM JHArHOCTHYECKOH ¥ OLIEHOYHON paboTHI 32 Kype
OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O INIPEIMETA «PU3UKA» HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA30OBAHUA

B menom pesynbrathl ocBoeHus oOydarommmucsa ¢ OB3 yueOHOro mpemmera «®Pusmka» MODKHBI COBHANATh C
pesyspTaTaMu IpUMEpHOil paboueil mporpaMMbl OCHOBHOT'O 00ILIEro 0Opa3oBaHusl.
Haunbonee 3Ha4MMBbIMU SIBJISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIKSA K 00yUEHUIO U LIeJICHANPaBICHHON M03HABATEIbHON A TeIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIIbITa, HAOII0AEHUH 32 PU3MUECKUMHU SKCIIEPUMEHTAMH;

YCTAHOBKA Ha OCMBICJICHHE PE3yJIbTATOB HAOMIOACHUI 3a MPUPOAHBIMU M TEXHOTCHHBIMH SIBICHUSIMH C TO3ULMN
(PM3UYECKUX 3aKOHOB,;

CIOCOOHOCTh OLIEHUBATh MPOHMCXOASIINE W3MEHEHUS M UX MOCIEICTBHS; (HOPMYIHPOBaTh W OLIEHHBATH PHUCKH,
(hopMHPOBaTH OIIBIT;

TIOBBIIIICHUE YPOBHSI CBOE KOMITETEHTHOCTH 4epe3 MPAaKTHYECKYIO NEATENbHOCTh (IIPU COBMECTHOM BBIMIOJHEHUH
71a60PaTOPHBIX MPAKTUIECKHUX paboT);

YMEHHE pa3linyaTh y4eOHble CUTyaluH, B KOTOphIX ywamuiica ¢ 3IIP MoxkeT aeWcTBOBaTH CaMOCTOSATENBHO, U
CUTYAaIlH, TJI€ CIEyET BOCIIOIB30BaTHCS CIPAaBOYHONW HH(POPMAIIHEH U IPYTUMH BCIIOMOTaTeIbHBIMU CPEACTBAMU;



CIOCOOHOCTh NPHUHMMATh PELICHWE B XM3HEHHOW CHUTYal[MM Ha OCHOBE IIEpeHOcCa IOJYYECHHBIX B XOA€ O0ydeHHs
(bu3nUecKuX 3HaHUH B aKTyaJbHYIO CUTYALHIO;

CIOCOOHOCTH COOJIOAATH B IIOBCETHEBHOM KHM3HHU MpaBHiia IUYHON 0€301aCHOCTH Ha OCHOBE MOHUMAHHS (PU3HUECKIX
SIBICHUN ¥ 3HAHUSI 3aKOHOB (DU3UKY;

YMEHHE KPUTHYECKU OLIEHUBATH IIOJYYEHHYIO OT co0eceHNKa HH(OPMALIMIO, COOTHOCS €€ CO 3HaHUEeM (U3MUECKUX
3aKOHOB;

CIOCOOHOCTH MepeiaTh CBOH COOOPaXKEHHUsI, YMO3AKIIIOUEHHS TaK, YTOObI OBITh MMOHSATHIM IPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh MOBEICHUS OOYyYaroIlerocss ¢ TOYKM 3PEHHS ONACHOCTHM WM Oe30MacHOCTH AJsl ceOs MM AJs
OKPY’KaroIuX;

yBa)XKEHHE K TPYAY U pe3yJbTaTaM TPYAOBOM NesATeNbHOCTH;

yriy0OJaeHre NpeACTaBIeHUH O LEJIOCTHOW KapTHHE MUPa Ha OCHOBE MPHOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX
3HAHUM U NPAKTUYECKUX YMEHUM.

METANPEJIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHviMu Y4eOHbIMU NOZHACAMENbHOIMU OCUCMEUAMU:

BBISIBIISITH TPUYHHBI U CIICJICTBUS TIPOCTHIX (PU3NUECKUX SIBICHUH;

onpeneNATh (pHU3MYecKue TOHSATHS, CO3/aBaTh OOOOIIEHUsS, YCTaHABIMBAaTh AaHAJIOTHH, KJIACCUQHUIIMPOBATS,
CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU AJISI KIIACCH(PUKALIUK, NCIIONB3YsI CIPAaBOYHYIO HH(POPMALIUIO M OIIHPasiCh
Ha aJlTOPUTM y4eOHBIX JeHCTBUN;

YCTaHaBIUBATh IPUUNHHO-CJIEICTBEHHbIE CBA3H, CTPOUTD JIOTMYECKOE PACCYKJICHNE, YMO3aKII0UeHNE (MHAYKTUBHOE,
JelyKTUBHOE, 110 aHAJIOTUH) U JeNIaTh BHIBOABI [10]] PYKOBOJCTBOM II€Aarora;

WCKaTh WM OTOMpaTh MHPOPMAIMIO WM AaHHBIE M3 MCTOYHUKOB C YYETOM IPEIUIOKEHHOM y4eOHOH 3amayuu u
3aJJaHHBIX KPUTEPHEB.

CO3/1aBaTh, NMPUMEHSATH W IMPEOOpPa3OBHIBATHL 3HAKM W CHUMBOJBI, MOJEIU W CXEMBI JUIs pelleHHs y4eOHBIX U
[T03HAaBaTENbHBIX 33/a4;

C TIOMONIBIO TI€arora WM CaMOCTOATENbHO NPOBOJIUTH OIIBIT, HECIOXKHBIM JKCIEPUMEHT IO YCTAHOBIECHHIO



0CO0EHHOCTEH (PU3NIECKOTO OOBEKTA HITH SIBIICHHS,;

MpeoOpa3oBEIBATh MHGOPMAIIHMIO U3 OAHOTO BHIA B APYToi (TaOIHITy B TEKCT U TIp.);

yCTaHaBIMBATh B3aUMOCBSI3b (PU3NUECKUX SBJICHHUH U MPOLIECCOB, UCTIONB3YSI ATOPUTM YUE€OHBIX ACHCTBUH.

Osnadenue ynugepcanbHvlMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCHCMGUAMU:

OCO3HAaHHO WCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUH C 3ajadyeil KOMMYHWKAIUW I BBIPAKEHUS CBOHUX
MBICJIEH ¥ TOTPeOHOCTEN /ISl IUTAHUPOBAHUS CBOCH JEATEIbHOCTH;

OpraHU30BHIBATh YUeOHOE B3aUMOACUCTBHE B TPpYyIIIe (ONpeAeisITh 0OLIHe LEeIH, paclpeaesTh PO, J0TOBAPUBATHCS
JPYT C APYTOM U T. 11.).

T[eJICHAIIPABIIEHHO HCIIOIh30BaTh MH()POPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOJOTHH, HEOOXOIWMBIE ISl PEIICHUS
y4eOHBIX U TIPAKTHYECKUX (PU3MUYECKHX 3a]1a4;

OpPTraHW30BHIBATh YI€OHOE COTPYIHHYECTBO M COBMECTHYIO JESATENFHOCTh C YUHTEIEM W CBEPCTHHKAMHU B TpOIlEcce
3aHATUN QUBNKOM.

Osnadenue yHUgBepCaANbHbIMU YUEOHBIMU PE2Y/IAMUGHBIMU OCHCIMGUAMU:

MOHUMATh IIEJH €CTECTBEHHOHAYYHOTO OOYYeHUs, CTaBUTh U (HOpMYIHPOBAThH AJsi ceOS HOBBIE 3a/aud B yueOe U
MMO3HABATENLHOU JESITeTHHOCTH;

00Hapy)UBaTh U GOPMYIHPOBATH YIEOHYIO IPOOIIEMY, OTIPEIENATH 1eJIb YUeOHOM AeSTeILHOCTH;

CaMOCTOSITETIbHO WIIM C TIOMOIIBIO YUHTEIIS IUTAHUPOBATH MYTH JOCTHKEHUS 1elield B (PU3NUECKUX IKCTIEPUMEHTAX, B
TOM YHCJIE aJbTepHATHBHBIE, OCO3HAHHO BHIOUpAThH Harboee d3PPEeKTUBHBIE CIIOCOOBI pElIeHUsT YIeOHBIX U MTO3HABATEIFHBIX
3aay;

COOTHOCHTh CBOW TPAKTHYECKHE JCHCTBHS C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJbL CBOEH
JeSITENIbHOCTH B TIPOLIECCE JOCTIKEHMST Pe3ysbTaTa, ONpelelsTh cliocoObl NeHCTBUM B paMKax NpEeAsOKEeHHBIX YCIOBHH U
TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C M3MEHSIOLICHCS CUTYalUEH;

MPaBUIIBHOCTH BBHITIOJHEHHSI SKCIIEPUMEHTAITLHON YyU4eOHOM 3a1auu, COOCTBEHHBIE BOBMOXKHOCTH €€ PELICHUS;

BJIaJICHHE OCHOBAaMH CaMOKOHTPOJISl, CAMOOICHKH, TIPHHATHUS PEIICHUH W OCYIIECTBICHHUS OCO3HAHHOI'O BHIOOpA B
y4eOHOM U MO3HABATENbHON AEATELHOCTH;

JIaBaTh aJIeKBaTHYIO OIIEHKY CUTYAIMH U MpeJyiarath IiaH ee H3MEHEHHUST;



MPEIBUACTHh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH IIPH pEIIeHHH y4eOHO 3a1a4m;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHPOBATH BCE BOKPYT.

TEMATUYECKOE MJIAHUPOBAHUE

7 knacc (68 )

HayKa o mpupoje
(24)

fIBnenus npupoasl. Pusuye-
CKHe SIBJIEHUS: MeXaHuJe-
CKUeE, TENJIOBBIE, 3JIEKTPUYe-
CKHe, MarHUTHbIE, CBETOBBIE,
3BYKOBbBIE

TemaTu4yeckuit OcHOBHBbIE BUABI JeATETbHOCTH y4Yaluxcs(Ha ypoBHe
OcCHOBHOe coAep:xaHue M “ 1
6JI0K, TeMa y4eGHbIX JelcTBU)
Paszgesn 1. Pu3uka U eé poJsb B NO3HAHUM OKpYy»Kkawiero mupa (6 4)
dusuka — dusuka — Hayka o npupoJie. | BoisBiieHUe pasiuuui Mexy PHU3MyecKUMH U XUMUYEeCKUMH

npeBpameHusaMu (MC — xumus).

PacnosnaBaHue U KJaccupruKanus GU3NYECKUX BJIEHUH:
MeXaHUYEeCKHUX, TENJIOBbIX, 3JIeKTPUYECKUX, MAarHUTHBIX U
CBETOBBIX.

Ha6urogeHue u onucaHve GU3NIECKUX ABJIEHUUN

dusndeckue
BeJIMYHUHBI (2 9)

dusnyeckre BeJUYUHBL.
H3mepeHne pusnvyeckux
BeJIMYUH. Pusuyeckue
npu6opel. [lorpentHocTb
us3MepeHui. MexayHapoaHas
cUcTeMa eJUHUI]

OnpepiesieHHe LieHBI AeJleHUs LIKaJlbl U3MePUTeJbHOro npubopa.
H3MepeHHe JIMHENHBIX pa3MepoB TeJl U NIPOMEXYTKOB BpeMeHHU C y4€TOM
MOTPELIHOCTEMN.

H3MepeHHe 06'bEMA KUAKOCTU U TBEPAOro TeJsa.

H3MmepeHne TeMIepaTypbl IPU MOMOLIY *KHUJKOCTHOIO TepMOMeTpa U
JaTyuKa TeMIlepaTyphl.

BeinosiHeHHe TBOpYECKHUX 3aJlaHUM MO MOUCKY CIOCO60B M3MepeHUs
HEKOTOPBIX GU3NUYECKUX XapaKTEPUCTHUK, HAIIPUMep pa3MepoB MaJbIX
06'beKTOB (B0OJIOC, IPOBOJIOKA), YAAJEHHBIX

1 HpI/I pa3pa60TKe pa60qeix’1 nporpaMmbl B TEMATUYECKOM IIJIAaHUPOBAHHUU OOJIXKHbI OBbITh y4TeHbl BO3MOXHOCTH HCIIOJIb3OBAHUA

3JIEKTPOHHBIX (LM PPOBBIX)

06pa3oBaTe/NbHbIX PECYPCOB,

ABJIAIIUXCA y‘{eGHO-MeTO,ELI/I‘-IeCKI/IMI/I MaTepuasia- MH

(MysibTUMEUIHBIE IPOrPAMMBI, 3JIEKTPOHHbIE YYEOGHUKU U 33Ja4YHUKH, 3JIEKTPOHHbIE OGUOJIMOTEKH, BUPTYa/IbHbIe JIaGOPAaTOPUH,




WUIPOBble MPOrpaMMbl, KOJIJIEKLIUU LUPPOBLIX 06pa30BaTeJbHbIX PECYPCOB), PEAJHU3YIOLIMX JULaKTHYeCKMe Bo3MoxxHOcTH HKT,
coJlep>kaHue KOTOPBIX COOTBETCTBYeT 3aKOHO/|aTeJIbCTBY 06 06pa30BaHUHU.



LE

06'bEKTOB, 60JIBIINX PACCTOSTHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKAeHHre NIpeJJaraeMbIx CIOCOGOB

EcrecTBeHHO-
Hay4YHbIH MeTO/,
no3HaHus (2 4)

Kak ¢pusuka u apyrue
€eCTeCTBEHHbIE HAayKH U3y4a-
10T npupoay. EctecTBeH-
HO-Hay4YHbIA MeTO/ I03Ha-
HUS: HAabGJII0/leHHe, TIOCTaHOB-
Ka Hay4YHOTro BOIIpoCca,
BbIJIBH)KEHUE TUIIOTES,
3KCIEepUMEHT 10 IpOBepKe
TUINoTe3, 06'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
$ur3MyecKUx IBJEHUH C TOMO-
b0 MO/ een

BI)IABI/I)KEHI/IG TUInoTes, O6'I)HCHH}0LL[I/IX HpOCTbIe SABJIEHUS,
HalnpuMep:

—_— no‘{emy OCTaHaBJIMBaAeETCA ABI/I)KyLL[eeCH 10 FOpHBOHTaﬂbHOFI
HOBerHOCTI/I TeJI1O,

— I[o4YeMy B KapKyo MOToAy B CBETJION OJleXK/ie TPOoXJaJHeH,
4eM B TEMHOM.

[IpensoxkeHre COCOGOB MPOBEPKU THIIOTES.

[IpoBegeHue UcC/IeN0BAaHUSA 0 NPOBEPKe KaKOU-JIM6GO TUIOTe-
3bl, HAIpUMeP: JaJIbHOCTD I10JIETA LIaPHKa, IYLEHHOr0 ropy-
30HTAJILHO, TeM 60JIbIlle, YEM GOJIbLIE BBICOTA MyCKa.
[TocTpoeHne mpocTedmnx mMojesied GU3UYECKUX SIBJIEHUU

(B BUJje PUCYHKOB MJIM CX€M), HAIPUMeD NaJieHue npeaMeTa;
NpSAMOJIMHENHOE pacnpoCcTpaHeHHe CBeTa

Pasgeu 2. [lepBoHaYa/ibHbIE CBEJEHHA O CTPOEHHUH BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX pa3-
Mepbl. ONBITH], JOKa3bIBAO-
e JUCKpeTHOe CTpOeHHue
BelllecTBa

Ha6uiroieHre ¥ MHTEpIpeTaLHs OINbITOB, CBUAETEIbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM Pa3JIMYHbIX BEILECTB B BO/JIE.

OueHkKa pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM oTo-
rpaduii, moJiyueHHbIX Ha AaTOMHOM CUJIOBOM MHKpockone (ACM).
OnpejiesieHre pa3MepoOB MaJIbIX TeJl

JABUKeHH e

M B3aMMoOei-
CTBHUE YaCTHIj,
BellecTna (2 4)

JlBM>KeHMe YacTHI] BelecTBa.
CBs13b CKOPOCTH BUKEHMUS
4acTHI] C TeMIePaTypoH.
BpoyHOBCKOe ABMXXEHUE.
Judodysus. Bsaumogeiicteue
YaCcTHUL, BELECTBA: IPUTSIKE-
HYE U OTTAJIKUBaHUE

Ha6uroieHre 1 06'bsicHeHHE GPOYHOBCKOI'O JBHXKEHUS U sIBJIe-
HUs Auddysuu.

[IpoBesieHrEe U 0G'bSICHEHHE OINBITOB 10 HAGJIIOEHHUIO TENJOBOI0
pacimypeHus ra3os.

[IpoBesieHMEe U 0G'bSICHEHHE ONBITOB 110 OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHUS U OTTAJIKHUBaHUS




8¢

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

ArperatHbie
COCTOSAHUSA
BemlecTBa (2 4)

ArperaTHble COCTOSIHUS
BellleCTBa: CTPOEHHE ra3os,
KHUIKOCTEeH U TBEPABIX
(kpUCTa/IINYECKUX) TeJL.
B3anMoCBs3b MeX/y CBOH-
CTBaMH BEILECTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHreM. OCOGeHHOCTH arperar-
HbIX COCTOSIHUH BO/bI

OnucaHue (C MCIOIb30BaHHUEM NPOCTBIX MOJesiel) OCHOBHBIX
pas3/IMYUM B CTPOEHUHU T'a30B, KUJKOCTEH U TBEP/bIX TeJl.
O6bsICHEHHE MaJION CXKUMAeMOCTH KHUAKOCTeH U TBEPABIX TeJl,
GOJIbILION CXKUMAEMOCTH ra3oB.

O6BbsicHeHHe coXpaHeHHsI GOPMbI TBEPABIX TeJ U TeKy4eCTHU
YKUJKOCTH.

[IpoBesieHNE ONBITOB, JJ0KAa3bIBAIOLIUX, YTO B TBEPJOM COCTOS-
HWUHU BOJABbI YACTHULbI HAXOAATCA B CpeAHEM JaJjiblie APYTr OT Apyra
(MIOTHOCTBH MeHbIIIE), YeM B KHUKOM.

YcTaHOBJIeHHE B3aUMOCBSI3U MeXJy 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHUH BOJbl U CYLeCTBOBAaHHMEM BOJHBIX OPraHU3MOB
(MC — 6uoJsiorus, reorpadusi)

Paspgeu 3. /IB>keHue U B3auMoAeiicTeue te (21 4)

MexaHuyeckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JIBUXKEHHeE.
PaBHOMepHOe U HepaBHOMep-
Hoe aABmxeHHe. CKOpOCTb.
CpeZiHsisl CKOPOCThb NpHU He-
PaBHOMEPHOM JIBUXKEHUHU.
PacyéTt nyTtu u BpemeHU
JBYDKEHUS

HccnepoBaHre paBHOMEPHOTO JBHXKEHUS U OllpejiesieHHe ero
NPHU3HAKOB.

Hab6nio/ieHrie HEPaBHOMEPHOTO ABMXKEHHSI U ONpeJieIeHHe ero
OTJIMYUM OT paBHOMEPHOT'O ABMXKEHMUS.

PewmeHue 3a/ja4 Ha onpejesieHUe NyTH, CKOPOCTU U BpeMeHU
PaBHOMEPHOTO JBHXKEeHHSI.

AHaJsn3 rpadMKOB 3aBUCUMOCTH IIYTH U CKOPOCTHU OT BpEMEHU

HNHuepuus,
macca, IioT-
HOCTb (4 4)

fABneHue nHepuMU. 3aKOH
WHepuuHU. Bsaumogelicteue
TeJsl Kak IPUYMHA U3MEeHeHHUs]
CKOPOCTH ABH>KEHHUS TeJl.

O6GbsiICHEHHE Y IPOTHO3UPOBAHUE SIBJIEHUH, 06y CJIOBJIEHHBIX
WHepLUEeH, HAaIpUMep: YTO MPOUCXOAUT MPHU TOPMOXKEHUU UJIH
pe3KOM MaHeBpe aBTOMOOWJIS, T0YeEMY HEBO3MOXKHO MIHOBEHHO
NPEKPATUTDb JBUKEHHE HA BeJIOCUIIe/le UJIM CAMOKATE U T. .
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Macca kak Mepa UHEPTHOCTHU
Tesa. [IJIOTHOCTB BellleCcTBa.
CBsI3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B eJUHUILIE
o06bEMa BelllecTBa

[IpoBesieHHE U aHAJKU3 OMBITOB, JIEMOHCTPUPYIOIUX U3MEHEHHE
CKOPOCTH JIBUXKEHUS TeJia B pe3yJibTaTe JelCTBUS Ha HEro
APYTHUX TeJL.

PelieHue 3a/ja4 Ha ONpezie/IEHHE MAcCChl TeJia, ero 06'bémMa u
IJIOTHOCTH.

[IpoBeieHUE U aHAJIU3 ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCH-
MOCTb U3MEHEHHs] CKOPOCTH TeJia OT ero Macchl pH B3aUMO/[ei-
CTBUU TeJl. U3MepeHHe MacChl TeJsla pa3JIMYHbIMU CIIOCOGAMH.
OmnpepesieHue MJIOTHOCTH TeJia B pe3yJibTaTe U3MEpPEeHUs ero Mac-
Chbl 1 06 bEMa

Cusa. Buasbl cui
(14 4)

CuJjia KaK XxapaKTepuCTHKa
B3auMoencTBus Tes. Cuia
YIpyrocTu u 3akoH ['yka.
H3MepeHUe CHUJIBI C TOMOIIbIO
AUHaMoMeTpa. fIBieHue
TATCOTEHHUS U CUJIA TSXKECTH.
CuJjia TAXKeCTH Ha Jpyrux
nJsiaHeTtax. Bec Tesia. HeBeco-
MocCTb. C/10’KeHHe CUJI,
HallpaBJIEHHBIX 10 OJHOH
npssMoi. PaBHoaeNcTByOLAsA
cuil. Cuna tpeHusd. Tpenue

CKOJIbKE€HHSA U TPEeHHEe ITOKOA.

TpeHHe B IpUPO/ie U TEXHUKE

W3yyeHue B3aUMOJENCTBUS KaK NPUYMHBI U3MEHEHUS CKOPOCTH
TeJia UJIM ero gedpopManuu.

OnucaHue peasbHbIX CUTYallM¥ B3aUMOAENCTBUS TeJ C IOMOIIbIO
Mo/iesiel, B KOTOPBIX BBOAUTCS NNOHATHE U U300paKeHre CUJIBI.
W3ydyeHue cuibl ynpyrocty. UccieoBaHre 3aBUCHMOCTH CHJIBI
YIPYrOCTH OT YJJIMHEHHUS PE3UHOBOIO IIHYPA UJIH NMPY>KUHBI

(c moctpoeHueM rpaduka).

AHau3 NpaKTUYECKUX CUTYAlUH, B KOTOPBIX MPOSIBJISAETCS
AefcTBUe CUJIbI yIPYToCTH (YIIPYyrocTh MsI4a, KPOCCOBOK, BETOK
aepeBa U ap.).

AHanus cuTyanui, CBSI3aHHBIX C IBJIEHUEM TATOTEHMUS.

06 BbsiCHEHHEe OPOUTANBHOTO ABMXKEHUS IJIaHET C UCI0JIb30BaHU-
eM sIBJIEHUs TATOTeHUs U 3akoHa uHepiuu (MC — acTpoHOMUS).
W3MepeHue Beca TeJa € MOMOILbIO AUHAMoMeTpa. O60CHOBaHUE
3TOro cnoco6a u3MepeHusl.

AHasu3 1 MoJiesIMpOBaHUe sIBJIeHUsI HEBECOMOCTH.
JKcrepuMeHTaJIbHOE MOJIyYeHHe TPaBUJjIa CJI0KEeHUs CHJI,
HanpaBJIeHHBIX BJOJIb OAHOU npsiMoi. OnpefiesieHre BeJIMUYUHBI
paBHOZENCTBYIOIEN CUJL.

H3y4yeHUe CUJIBI TPEHUS CKOJIBXXEHHUS U CUJIbI TPDEHUS MOKOSI.




or

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

HUccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS OT Beca TeJsa

U CBOUCTB TPYILIUXCSI IOBEPXHOCTEH.

AHanu3 NpaKTHYEeCKUX CUTYaLlMH, B KOTOPbIX IPOSABJIAETCA
JleficTBUe CUJIBI TPEHHUS, UCIIOJIB3YIOTCSA CIOCOOBI €€ yMeHbllle-
HUS WM YBeJIMYeHHUs (KaTaHUe Ha JIbDKaX, KOHbKax, TOPMOXKe-
HHEe aBTOMOOGHJIS], UCIIOJIb30BaHHUeE MO UIMIIHUKOB, [IJIaBaHUE
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosorus).

PeneHue 3az1a4 ¢ UCNoJib30BaHUEM GOPMYJI AJIs1 pacyéTa CHUJIbI
TSKECTH, CUJIbI yIIPYTOCTH, CUJIbl TPEHUS

Pa3ges 4. laBieHUe TBEPABIX TeJI, )KUAKOCTel U ra3oB (21 y)

JaBieHue. Ile-
peaada JaBJie-
HMA TBEPABIMH
TeJaMH, XKMJKO-
CTSIMU M Ta3aMH
(34)

JaBnenue. Cioco6bl yMeHb-
LIEHUS U YBeJUYeHHUs
JaBJieHUs. JlaBJieHHe rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya naBieHus TBEPbI-
MU TeJIaMHU, )KUJKOCTSIMH U
razaMu. 3akoH [lackaus.
[THeBMaTU4YeCKHEe MallIUHbI

AHaJ/M3 1 06'bSICHEHHE ONBITOB U IPAKTHYECKUX CUTYaLUH,

B KOTOPBIX IPOSIBJISAETCS CUJIA JaBJIE€HUH.

O6ocHOBaHHE CIOCOG0B YMEHBIIEHUS U YBEJIUYEHUS JaBJeHUs.
W3y4eHune 3aBUCHMOCTH JlaBJIeHUsI ra3a OT 06'béMa U TeMIlepaTyphl.
H3ydeHne 0cO6eHHOCTEN Mepelay JaBJeHUsI TBEPAbIMU TeJIAMU,
KUJKOCTAMU U razaMu. O60CHOBaHUe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHUSI BellleCTBa B TBEPJOM, KUJAKOM

U ra3006pa3HOM COCTOSTHUSIX.

JKCIlepUMeHTaJIbHOE J0Ka3aTeJbCTBO 3aKkoHa [lackass.
Pemenue 3a/1a4 Ha pacyéT JaBJaeHUs TBEPAOTO TeJsa

JlaBiieHue
XKuakoctu (5 4)

3aBUCHUMOCTb J1aBJIEHUS
’KUJKOCTHU OT I'JIyOHUHBI
norpy»eHus. 'napocra-
THUYECKHUH NapasioKc.

I/ICCJ'Ie,ELOBaHI/Ie 3aBUCHUMOCTHU AaBJIEHHUA XHUAKOCTH OT I'.I'Iy6I/IHbI
NOrpy>eHud U IJIOTHOCTH X KUAKOCTH.

Ha6mozte1-me U 06'bsICHEHHE rUApOCTATUYECKOro napajgokca
Ha oCcHOBe 3akoHa [lackauis.




(44

Coobarnuecs cocyabl.
T'uapaBanvecKre MeXaHHU3MbI

H3y4eHHre COOBILAOLUUXCSA COCYLOB.

PeureHue 3aia4 Ha PacYéT JaBJIEHUS KUAKOCTH.

O6bsicHeHMe NPUHLMIA JeHCTBUs TMAPABINYECKOro mpecca.
AHany3 1 06bsiCHeHHe TPAKTUYECKUX CUTYAlUH, IeMOHCTPUPY-
IOIMX NPOSIBJIEHHE [JaBJeHUs XKUAKOCTH U 3aKoHa [lackass,
HallpUMep MPOLIECCOB B OpraHU3Me NMPHU IJIy60KOBOAHOM HbIPS-
Huu (MC — 6uosiorus)

AtmocdepHoe
AasJieHue (6 4)

AtMocdepa 3eMJiH U aTMOC-
depHoe naBsienue. [IpUIUHBI
CyllleCTBOBAHHUSA BO3AYILIHOU
060J104KH 3eMs1d. OnbIT
Toppuyesnin. U3amepeHue
aTMochepHOTro JaBJIeHUs.
3aBUCMMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BBICOTHI

HaJ, ypoBHeM Mops. [Ipu6opsl
JUIs1 U3MepeHusi aTMochepHo-
ro JlaBJIeHUs

JKcrnepuMeHTa/lbHOE 00HapyKeHHe aTMOCHEePHOro JaBJAeHUS.
AHany3 1 06'bsICHEHME ONBITOB U MPAKTHUYECKUX CUTyaLHH,
CBSI3aHHBIX C JleiCTBHEM aTMOCHEPHOTO JaBJIEeHHUS.
OGBbsICHEHHE CYlLeCTBOBAaHUSA aTMocdeprl Ha 3eMJie U HEKOTO-
pBIX IJIAHETaX UJIU €€ OTCYTCTBHUSA Ha JpyTUX MJIaHeTax U JIyHe
(MC — reorpadwus, acTpOHOMHUS).

O6'bsiICHEHHE U3MEHEHUS IIJIOTHOCTH aTMOCPEpPHI C BBICOTOH

Y 3aBUCUMOCTH aTMOC}EPHOro JaBJIeHUS OT BbICOTHI.
PemeHue 3asa4 Ha pacyéT aTMochepHOro JaBJIeHHs.

H3ydyeHue ycTpoiicTBa 6apoMeTpa-aHepousa

[JeiicTBue
»)KMAKOCTH M rasa
Ha NOrpyxéHHOe
B HUX TeJ10 (7 4)

JleicTBUE )KUJKOCTH U rasa
Ha NOrpy>k€HHOEe B HUX TeJIO.
BreiTaskuBarwuas (apxuMeno-
Ba) cuJja. 3aKoH ApxuMmena.
[lnaBaHue TeJs. Bo3ayxomnia-
BaHUe

JKcnepuMeHTa/lbHOe OOHApyKeHHe JeHCTBUS KHUJKOCTHU U rasa
Ha NOTPY>KEHHOE B HUX TEJIO.

OnpepesieHre BbITaJIKMBaKOILel CUJbL, el CTBYOLLEN Ha TeJlo,
MOTPY>KEHHOE B XXUJKOCTb.

[IpoBesieHME U OGCYK/AeHHUE ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTDb BbITaJIKUBAIOLIEN CUJIbI, JeHCTBYIONIEN HA Te10
B KU/JKOCTH, OT 06'béMa NOrpy>KEHHOMU B )KUJKOCTb YaCTH TeJia
U OT MJIOTHOCTH >KUJIKOCTH.

HccnenoBaHre 3aBUCUMOCTH Beca TeJia B BoJle OT 06'béMa
MOTPY>KEHHOU B KUJKOCTb YaCTH TeJia.

PelieHue 3a7ja4 Ha NpUMeHeHHEe 3aKOHA ApXHMMe/1a U YCJI0BUS
MJ1aBaHUA TeJl.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

KoHcTpynpoBanue apeoMeTpa UM KOHCTPYUPOBaHHUE JIOLKU
U olpeJiesieHue €€ Irpy30N04bEMHOCTHU

Pa3sgen 5. PaGor:

a U MOIHOCTB. JHeprus (12 u)

Pa6oTa 1 mour-
HOCTb (3 4)

MexaHuueckas paboTa.
MoujHOCTb

JKCclepUMeHTAJIbHOE ONpeJie/leHue MeXaHUYeCKOU paboThbl CHUJIbI
TSDKECTU MPU NaJeHUH TeJia U CUJIbl TPEHUSI IPU paBHOMEPHOM
rnepeMelleHUHr TeJsa 0 TOPU30HTAIbHOM MOBEPXHOCTH.

PacyéTt MoujHOCTH, pa3BUBaeMoH Npu No’bEMe M0 JIECTHUIIE.
PewreHuve 3a71ay Ha pacyéT MeXaHUYECKOW paGOThbl U MOIIHOCTHU

IIpocTeie
MeXxaHU3MBbI (5 4)

[IpocThle MeXaHU3MBbI: pblyar,
6JI0K, HaKJIOHHAs! MJIOCKOCTb.
[IpaBuJIO paBHOBECUS
ppryara. [Ippymenenue
NpaBWJla paBHOBeCHs pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHuku. KII/] npocTbix
MexXaHU3MOB. [IpocTele
MeXaHU3MbI B ObITY U TEXHHU-
Ke. Pblyaru B TeJsle yesloBeKa

OnpepesieHde BbIMIPHILIA B CHJIe IPOCThIX MEXaHU3MOB Ha
NpuMepe pblyara, NoJBUKHOT'0 U HEMOABUXKHOTO 6JI0OKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue yC/I0BUS paBHOBECUS pblvyara.

O6Hapy>KeHHe CBONCTB IPOCTHIX MEXaHU3MOB B pa3JIMUHbIX
UHCTPYMEHTAax U NPUCIOCOH6JIEHUSAX, UCIIOJIb3YEMBIX B ObITY

U TEXHUKE, a TaK)Ke B )KUBbIX oprannsmax (MC — 6uosiorus).
JKcrnepuMeHTa/NIbHOE 10Ka3aTe/NbCTBO PABEHCTBA PaboT MpHU
MPUMEeHEeHHH MPOCThIX MEXAaHU3MOB.

Onpepesnenue KI1/l HakKJIOHHOW NJIOCKOCTH.

PemeHue 3a/1a4 Ha NpUMeHeHUe MpaBUJa PaBHOBECHUs pblyara u
Ha pacuét KII/

MexaHu4yecKasi
3Hepru4 (4 4)

KuHeTuyeckas ¥ HOTEHIU-
anpHas 3Heprus. [IpeBpale-
HUe OJJHOTO B/l MexaHHYe-

3KCHepHMeHTaﬂbHoe onpeaesieHNe N3MEHEHUA KHHETUYEeCKON
)48 HOTeHI.[PIafIbHOﬁ 3Hepruu TeJia rpy ero CKaTbIBaHUU 11O
HaKJIOHHOM MJIOCKOCTH.
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CKOM 3Hepruu B Jpyrou.
3aKOH COXpaHeHUs U U3MeHe-
HUf 9HEPruU B MexaHHUKe

@®opmynupoBaHUe Ha OCHOBE HUCC/IeJ0BAaHHSA 3aKOHA COXpaHeHHUS
MeXaHU4YeCKOW SHEPTUH.

O6Ccyx/ieHHe rpaHUL] IPUMEHUMOCTH 3aKOHA COXPaHEeHHU s
SHEepPrum.

PemeHue 3aZia4 ¢ MCMoIb30BaHUEM 3aKOHA COXPaHEHUs dHep-
T

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOE coaepiKaHue

OCHOBHBIE BUABI JAeATETbHOCTH YYalUXCs
(Ha ypoBHe y4eGHBIX AeNCTBUIl)

Paspes 6. TensioBble ABJieHUA (28 4)

CTpoeHue
M CBOMCTBa
BemecTsa (7 4)

OCHOBHBIE MTOJIOKEHU S
MOJIEKYJITIPHO-KHUHETUYECKOU
TEeOpPHU CTPOEHUS BellecTBa.
Macca ¥ pa3aMepbl aTOMOB

U MoJieKyJ1. ONbITHI, OJ-
TBEPXK/Jalollie OCHOBHbIE
M0JIOKEHHUSI MOJIEKYJISAP-
HO-KHUHETUYEeCKOH TEeOpHUH.
Mopenu TBEPAOro, )KUJKOTO
Y ra3006pa3HOT0 COCTOSTHUM
BellecTBa. Kpucramiuueckue
1 aMopdHble TBEpAbIe Tesa.

Hab6sio/ieHre ¥ MHTepNpeTalus ONBbITOB, CBH/ETETbCTBYIOIIUX
06 aTOMHO-MOJIEKYJIIDHOM CTPOEHHUH BelllecTBa: OMBITHI C pac-
TBOPEHHEM pa3JIMYHbIX BellleCTB B BOJeE.

Pelrenue 3aa4 Mo oLleHWBAHUIO KOJIMYeCTBA aTOMOB UJIU MoJle-
KyJI B eIUHHIe 06’ béMa BellleCTBa.

AHa/IM3 TeKCTa JJpeBHUX aTOMUCTOB (HanmpuMep, ¢pparmMmeHTa
nosmbl Jlykpenus «O npupo/ie Beleii») ¢ U3J10)KeHHeM 060CHO-
BaHUH aTOMHOU runoTesnl (CMbICI0BOe YyTeHHe). OueHKa
y6eUTeJbHOCTH 3TUX 060CHOBAaHUH.

O6bsicCHEeHVEe GPOYHOBCKOTO JBM)KEHUs, siBJeHUS AUddy3un

Y pa3IMuYUM Mex/y HUMU Ha OCHOBE N0JIOKeHUH MOJIeKyISp-
HO-KHMHEeTHYeCKOW TeOpHUHU CTPOeHUs BelllecTBa.




144

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

O6bsicCHEHHE CBOMCTB ra3os,
YKUJKOCTEH U TBEPIABIX TeJsl
Ha OCHOBE MOJIOXKEHUH
MOJIEKYJISIPHO-KHUHETUYECKOU
Teopuu. CMauMBaHUe U Ka-
MUJLISIpHBIE SIBJIEHUSI.
TenuioBoe pacmupeHue

U CKaTue

O6bsiCHEHHE OCHOBHBIX Pa3/IMYUH B CTPOEHUH Ira3oB, KU KO-
cTedl U TBEPJBIX TeJ C UCIIOJb30BaHUEM II0JIOXKEHUH MOJIeKYJISp-
HO-KMHETHUYECKOW TEOPUHU CTPOEHHS BEILECTBA.

[IpoBe/ieHHEe ONBITOB MO BbIPALIMBAHUIO KPHUCTAJIJIOB IOBapeH-
HOH COJIM WUJIY caxapa.

[IpoBesieHMEe U O0G'bsICHEHHE ONBITOB, JE€MOHCTPUPYIOLIUX
KaluJ/JIsipHbIE sIBJIEHUS U IBJIEHHE CMauUBaHHUS.

O6GbsICHEHUE POJIH KaNUJJIIPHBIX IBJIEHUH JJIS IOCTYJIEHUS
BOJbI B opraHu3m pacteHuil (MC — GuoJsiorus).

Ha6uroieHue, npoBe/ieHHe U 06'bsICHEHHE OIBITOB M0 HAGJIIO-
JIEHUIO TEIJIOBOT'O PAaCUIMPEHUS Ia30B, XKUJAKOCTEH U TBEPAbIX
TeJl.

O6bsicCHeHHe cOXpaHeHHUs] 06'béMa TBEPABIX TeJl, TEKYy4eCTH
>KMJIKOCTH (B TOM 4YMCJIe, pa3HUILbI B TEKYUYECTH JJIs1 Pa3HbIX
»KUJIKOCTeMH), laBJIeHHs rasa.

[IpoBe/ieHHEe ONMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD JlaBJle-
HHS BO3/1yXa OT ero 06'béMa U HarpeBaHUs UJIH OXJIaXK/IeH U,
U UX 0O'bSICHEHHME HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4eHHs.
AHa/IM3 NpaKTUYEeCKUX CUTYalUH, CBI3aHHBIX CO CBOHCTBAMH
rasos, )KM/JIKOCTeH U TBEP/bIX TeJl

TenoBbIE
npoueccsl (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphl CO CKOPOCTBIO
TeNJIOBOTr0 JBHXKeHUs
4acTuL,.

BHyTpeHHs4 3Heprus.
Cnioco6bl U3MeHeHUs

OGoCcHOBaHME NPaBUJ U3MEpPEHUs] TeMIEePaTyphl.

CpaBHeHHE pa3JIMYHBIX CIOCOG0B M3MEPEHUs U ILKaJ TeMIe-
paTypsbl.

Ha6sto1eHMe ¥ 06'bsICHEHHE ONIBITOB, JIEMOHCTPHUPYIOLIUX
W3MeHeHHe BHYTPEHHEH 3HEPTUH TeJla B pe3yJIbTaTe TelJolnepe-
a4y ¥ paGOThl BHEIIHUX CHUJL
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BHYTpEeHHeH 3Hepruu:
TelJjonepezada U coBep-
neHue paboThl. Buabr
TemnJonepesayu: TEMJIONPOBO-
JOHOCTb, KOHBEKI|UsI, U3JIy4e-
HHe.

KosinuecTBO TEN/0THI.
YnenbHasa TENJIOEMKOCTb
BenjectBa. TermsioobMeH

Y TeIJIOBOe paBHOBeCHE.
YpaBHeHUe TENJI0BOrO
GaslaHca.

[InaBsieHue U oTBepJeBaHue
KPHUCTA/IINYEeCKUX BeIeCTB.
YnenpHas TemnsoTa IJjaBJe-
Hus. [lapoo6pazoBaHue

U KoHZeHcauusa. UcnapeHue.
Kunenue. YaesnbHasa TerJjoTta
napoo6pasoBaHus. 3aBUCU-
MOCTb TeMIlepaTypbl KUIEHUS
OT aTMOChEPHOTO JIaBJIEHHUA.
BiaxkHocTb BO3ayXa.
JHeprus TOIJIMBA. Y ieJbHas
TerJioTa CrOpaHUs.
[IpuHLUUIIBI paGOTHI TEMJO-
BbIX ABUraTtesieu. KI1/]
TEIJIOBOTO JIBUTATEIS.
TenioBble JBUTATENH U 3AIHU-
Ta OKpYy»Kamwlel cpesbl.
3aKOH coXpaHeHMUs U npe-
BpallleHHsI SHEPTHUHU B MeXa-

Ha6unro/ieHue 1 06'bsICHEHUE ONBITOB, 00CY>K/AE€HHE paKTUyYe-
CKHX CUTyal Ui, IeMOHCTPUPYIOUINX Pa3JINYHbIe BUJbI TEIJIO-
nepesiayy: TEIJIONPOBOAHOCTb, KOHBEKIHIO, U3JIyYeHHe.
HCCJIe,E[OBaHI/Ie ABJIEHUA TEIJIO0OOMeHa npru CMelllIMBaHUHU
XOJIOAHOU U ropsiueil BOAbL.

Ha6usro/ieHue yCcTaHOBJIEHUS TEIJIOBOIO PAaBHOBECUS MEXAY
ropsiuei U xoJ10JHOH BOJOM.

OmnpenesieHre (M3MepeHHe) KOJIMYECTBA TEIJIOTHI, IOJyYEHHOT 0
BO[LOI‘/JI npu TeHﬂOO6MeHe C HarpeTbIM MeTaJJIM4eCKUM LHUJINH-
JApOM.

OmnpepesieHue (U3MepeHHe) Y eJIbHOU TENJIOEMKOCTH BellleCTBa.
PemeHue 3ajiay, CBI3aHHbBIX C BbIYHCJIEHHEM KOJIUYECTBA TEIJIO-
ThI U TEMJIOEMKOCTH MPH TENJI00OMEHE.

Ananus CI/ITyaLLI/Iﬁ MMPaKTHUY€CKOI'o UCII0JIb30OBAHHUA TEIJIOBBIX
CBOMCTB BeILeCTB U MaTepUasIOB, HAIPUMEP B LieJIsIX 3Heprocoe-
peXXeHus: TenJonu30JIs11s, SHeproc6eperaroiiye KpbIlHy,
TEPMOAKKYMYJIATOPBI U T. .

HaGusro/ieHue siBJIeHUH MclapeHUsl U KOHJIEH CAI[U Y.
HccnenoBaHue npoliecca HCIapeHUs Pa3JINYHbIX X)KUJIKOCTEM.
O6bsicHEHUe sSIBJIEHUH HCIIapeHUsI U KOHJIeHCAlluh Ha OCHOBeE
ATOMHO-MOJIEKYJITIPHOTO YUYEHUSI.

Ha6sroieHue U 06'bsICHEHHE MPOIlecca KUIEHUs], B TOM 4YHCJe
3aBUCHUMOCTH TeMIlepaTypbl KUII€HUA OT AaBJICHHUA.
OnpenenieHue (M3MepeHHEe) OTHOCUTENbHOU BJIQXKHOCTH BO3/yXa.
Hab6usroeHue npoliecca njaBJieHUs KPUCTAJIMYECKOTO Belle-
CTBa, HAaIIpUMep JIbJaA.

CpaBHeHHE MPOIECCOB IJIaBJIEHHUS] KPUCTAJINYECKUX TeJl

U pa3MATr4eHud IIpU HarpeBaHUH aMOp(l)HbIX TeJl.
OmnpepesieHue (M3MepeHHe) Y/ eJIbHOU TENJIOThI MJIaBJeHHUSs JibJA.
O6bsicHEHUe SIBJIEHUH IJIaBJIEHUsI U KPUCTAJJIM3AlMU HAa OCHOBE
dATOMHO-MOJIEKYJIAPHOTI'O Y4€HHUA.
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ITpodosicerue maba.

TemaTnuecknii OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
OcHOBHOe coaeprkaHue " .
0J10K, TEMa (Ha ypoBHe y4eOHBIX e cTBUIl)

HUYECKHX U TEIJIOBBIX PelieHue 3a71a4, CBSI3aHHBIX C BBIYUCIEHHEM KOJIMYECTBA TEMNJIO-
npoiieccax ThI B MIpPOLieccax TemJonepeaaduy Npu njaBJeHUH U KPUCTAIHU-
3alMY, UCTIAPEHUU U KOH/IEHCAl[U .

AHasn3 cuTyaluui NpaKTUYeCcKOro MpUMeHeHHUs IBJIeHUHU
MJIaBJeHUs U KPUCTAJJIM3ALUU, HAIPUMeED, T0oJIyYeHHe CBePX-
YHCTBIX MaTEPHUAJIOB, COJIEBAsI FpeJsiKa U Jp.

AHanu3 paGoThl U 00'bSICHEHHE NMPUHLMIA AEUCTBUS TEINJIOBOTO
JBUTATeEJIA.

BeruncieHre KOJIMYeCTBA TEIJIOThI, BbIJEJSAIOIIErocs Mpu Cro-
paHUU pa3JIMYHbIX BUJOB TOINBA, u KI1/| gBuraress.
O6¢cy)/IeHHEe IKOJOTHUUECKUX TOC/eCTBUM UCIIOIb30BaHUS
JABUraTesiell BHYTPEHHErO CrOpaHMUsl, TEMJIOBBIX U TH/PO3JIEK-
TpoctaHuui (MC — akoJsiorusi, XuMusi)

Pasges 7. diieKTpu4eckye M MarHUTHBIE sABJIeHUA (37 4)

dyieKTpUYecKue Jdnexktpusanus TeJs. /Ia pona | HabuoseHre ¥ NpoBeJieHMEe ONBITOB 0 3JIEKTPU3ALUHU TeJ
3apaabl. 3aps- 3JIEKTPUYECKHX 3apAJ0B. IIPH CONPUKOCHOBEHUH U UHAYKIIMEH.
»KeHHbIe TeJsia B3aumogelicTBHEe 3apsiKeH- Ha6uroieHre 1 06'bsiICHEHHE B3aUMOJEeHCTBUSA OJJHOUMEHHO
U UX B3auMMoJeil- | HbIX Tes. 3akoH KyJsioHa. U Pa3HOMMEHHO 3aps»KeHHBbIX TeJl.
ctBHe (7 4) JJIeKTpUYecKoe IoJie. O6bsicCHEHHe IPUHIUIA AeHCTBUSA 3JIEeKTPOCKOIA.
[IpyHIUI Cyneprno3nuu O6BbsicCHeHUe SIBJIEHUH 3JIeKTpU3alluy NPU CONPUKOCHOBEHHUU
3JIEKTPUYECKUX NOJIEH. TeJ U UHAYKLHEH C MCII0JIb30BaHHWEM 3HAHUU O HOCUTEJIAX
Hocurenu aieKTpUUeCKUX 3JIeKTPUYECKHX 3apA/0B B BellleCTBe.
3apsA/0B. JJleMeHTapHbIN Pacrno3naBaHue U 00'bsICHEHHE SIBJIEHUH 3JIEKTPU3aLUH B I10-

3JIEKTPUYECKUH 3apsi. BCEIHEBHOM KHU3HHU.
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Ctpoenue aToMa. [IpoBogHU-
KU U JUDJeKTPHUKHU. 3aKOH
COXpaHEeHHUs 3J1eKTPUIEeCKOro
3apaja

Ha6sroieHue U 06'bsICHEHHUE ONBITOB, WIIHOCTPUPYIOLUX 3aKOH
COXpaHEeHH 3JIEKTPHUUYECKOro 3aps/a.

Ha6uiroieHre ONBITOB IO MOZEJMPOBAaHUIO CHUJIOBBIX JIMHUH
3JIEKTPUYECKOTO MOJIS.

UccnepoBaHue JeHCTBUSA 3JIEKTPUYECKOTO MOJIsI HA MPOBOJAHUKHU
U U3JIEKTPUKHU

IMNocToAHHBIN
3JIeKTpUYeCKUM
TOK (20 4)

JeKTpHUYecKHi Tok. YcJio-
BUS CylLIeCTBOBAHHUSA 3JIEKTPHU-
4ecKoro Toka. McTouyHukH
MOCTOSIHHOTO TOKa. JledcTBUA
3JIeKTPUYECKOI'0 TOKa
(TenyioBOE, XUMHUYECKOE,
MarHuTHOe). JJIeKTpUYeCKU U
TOK B KHJKOCTSIX U rasax.
dusiekTpuyeckas nenb. Cuia
TOKa. JJIeKTpHU4ecKoe
HanpspkeHue. ConpoTusJie-
HMe MPOBOJHUKA. Ye/lbHOe
CONPOTHUBJIEHUE BelLeCTBA.
3akoH OMa AJ1g yyacTKa
uenu. [locienoBaTesibHOE

Y NapaJijleJibHOe coeIMHeHNe
MPOBO/IHUKOB.

Pa6oTa 1 MOLHOCTB 3/1€KTPHU-
4yecKoro Toka. 3akoH /[xoy-
nqa-JleHua. 3JIeKTpONpPOBO/-
Ka U IOTPEeOUTEH IJIEKTPH-
YeCKOU 3Hepruu B OBITY.
KopoTkoe 3aMblKkaHHe

Ha6usroieHue pa3/IMYHbIX BUL0B JIEUCTBUS 3JIEKTPUIECKOTO
TOKa U O6HApy»KeHHe 3TUX BUJIOB JefCTBUS B OBCELHEBHOU
JKH3HHU.

C6opka U HCIBbITAHHE 3JIeKTPUYECKOH LieNH MOCTOSIHHOTO
TOKa.

H3MmepeHUe CHUIbl TOKA aMIIepPMETPOM.

H3MepeHUe 371IeKTPUYECKOTr 0 HANPSI?)KEHUSI BOJIbTMETPOM.
[IpoBegeHrE U OG'BSICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb 3JIEKTPUYECKOTO COMMPOTUBJIEHUS MPOBOJHUKA

OT ero JAJIUHBI, IJIOIAAU TONIEPEYHOT0 CEYEeHU s U MaTepHuaJa.
HccnemoBaHue 3aBUCMMOCTH CHJIBI TOKA, IPOTEKAIOIEro yepes
pEe3UCTOp, OT COMPOTHBJIEHHUS PE3UCTOPA U HANIPSKEHU s

Ha pe3ucTope.

[TpoBepka MpaBuUJIa CJI0XKEHHUS HANPsPKEHUH IIPU MMOCJIeloBa-
TeJIbHOM COeJJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuJa AJisl CUJIbl TOKA NPU MapaljieJlbHOM COeJU-
HEHUHU PE3UCTOPOB.

AHanv3 cUTyanui MmocjeJoBaTEeJbHOTO U MapaJsljieJIbHOTO
coeJJMHEHUs TPOBOJHHUKOB B JJOMAIlIHUX 3JIEKTPUUYECKUX

ceTsX.

PelreHue 3aad4 c Mcnoyib3oBaHueM 3akoHa OMa u popmy
pacyéTa 3JIEKTPUYECKOr0 CONPOTUBJIEHUS MPHU MOCJIEI0BATEb-
HOM U MapaJijieJIbHOM COeJUHEHUH MTPOBOIHUKOB.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

OmnpepesieHre paboThl 3JIEKTPUYECKOT0 TOKA, NPOTEKAIOIIEro
yepes pe3UucTop.

OmnpeziesieHHEe MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BbIE/s1eMOi
Ha pe3UucTope.

UccnenoBaHre 3aBUCUMOCTH CUJIbI TOKA Yepe3 JIaMIIOYKY

OT HaNpsHKeHUs Ha HeH.

Onpepesienue KI1/l HarpeBaTeid.

UccnepnoBanue npeo6pa3oBaHus 9HEPTUU NIPU NOAbEMe rpy3a
3JIEKTPOJIBUTATEIEM.

O6bsiCHEHHE YCTPOUCTBA U MPUHIUIA AeHUCTBUS JOMAIIHUX
3JIeKTpOHArpeBaTeJbHbIX IPUGOPOB.

O6bsiCHEHHe NPUYUH KOPOTKOrO 3aMbIKaHHS U HPUHIUIA
JAeNCTBUS MJIaBKUX NTpeJoXpaHUTeseH.

Pemenue 3aa4 c ucnosib3oBaHWeM 3akoHa Jkoynsa—JleHna.
Ha6usto1eHre BOSHUKHOBEHUS 3JIeKTPUYECKOT0 TOKA B XKHUJI-
KOCTH

MarHuTHbIe
sABJeHus (6 4)

[locTOSTHHBIE MAarHUTHI.
B3aumopelicTBre NOCTOSIH-
HBIX MAarHUTOB. MarHUTHOE
noJie. MarHuTHoe noJie 3eMJIu
U ero 3HaYeHHUe JJIs )KU3HU
Ha 3emJe. OnbIT IpcTea.
MarHuTHoOe 10Jie 3JIeKTpUye-
cKkoro Toka. [IlpyuMeHeHue
3JIEKTPOMAarHUTOB B TEXHUKe.

UccnenoBaHue MarHUTHOTO B3aWMOJIEMCTBUs MOCTOSTHHBIX
MarHuTOB.

W3yyeHHe MarHMTHOTO M0JIs1 TOCTOSTHHBIX MAarHUTOB IPU UX
06'beIJUHEHNY U pa3/eIeHHH.

[IpoBe/ieHHEe OMBITOB 10 BU3yasM3aLUU MOJIsI HOCTOSTHHBIX
MarHuTOB.

H3y4yeHue sIBJIEHUSI HAMAarHMYMBaHMUS BellleCTBa.
HccnenoBaHue AeWCTBUS 3JIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpeJIKY.
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JelicTBMEe MarHUTHOIO MOJIs
Ha MPOBOJHUK C TOKOM.
JJIeKTpoJBUTraTe b OCTOSH-
HOro Toka. Mcrnosp3oBaHue
3JIEKTpPOJIBUTATes el B TeX-
HUYECKHUX YCTPOUCTBAX

Y Ha TpaHCIoOpTe

[IpoBesieHHE ONBITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTb CHJIbI
B3aMMO/IeMCTBUSA KaTYIIKH C TOKOM M MarHUTa OT CUJIbI U Ha-
NpaBJIeHUs TOKA B KaTYIIKe.

AHanu3 cuTyalui NpakTU4YEeCKOro NPUMEHEHUS 3JIEKTPOMarHHu-
TOB (B ObITOBBIX TEXHUUYECKUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH,
MeaUIUHE).

H3ydyeHue fgelcTBUA MAarHUTHOIO I0JIS Ha MPOBOJHUK C TOKOM.
H3ydyeHue eACTBUSA 3JIEKTPOIBUTATEIS.

Hzmepenue KII/] aieKTpogBUTaTeIbHON YCTaHOBKHU.
PacnosHaBaHMe W aHa/IM3 pPa3JIMYHbIX NPUMEHEHUH 3JIeKTPO-
ABUraTeJsied (TpaHCHIOPT, GBITOBBIE YCTPOUCTBA U P.)

J/IeKTPOMarHuT-
HasA UHAYKIMS
(44)

OnbiTel Papajses. fABieHue
3JIEKTPOMAarHUTHOH HHAYK-
nuu. [IpaBuio Jlenua.
nekTtporeHepaTtop. Crnoco6bl
MOJIy4eHHd 3JIeKTPU4YeCKOH
9HEePruu. JJIEKTPOCTAHLIUU
Ha BO30GHOBJISIEMBIX UCTOY-
HUKaX 9HepTUuu

OnbIThI MO HCC/IeJOBAaHHUIO ABJIEHUA SJIEKTpOMaFHHTHOﬁ UHAYK-
OUH: UCCieJOBaHHUEe WU3MeHEeHU U 3HaYeHUsI U HamnpaBJIeHUA
HUHAYKIIHUOHHOI'O TOKa

Pe3zepBHOe Bpem1 (3 4)




Ul
o

9 knacc (102 v)

M CIIOCOGBI ero
onucaHus (10 4)

Cucrema orcyérta. OTHOCH-
TeJIbHOCTb MeXaHHU4YeCKOro
JBYKEeHUS.

PaBHOMepHOE NMpsIMOJIMHEH-
Hoe BM>KeHUe. HepaBHOMep-
HOE MPsSIMOJIMHEHHOE JBUXKe-
HUe. CpeHsIa 1 MTHOBEHHas
CKOPOCTb TeJla IIpU HepaBHO-
MEPHOM [ BUXKEHUH.
YckopeHnue. PaBHOyCKOpeH-
HOe NpsIMOJIMHEeNHHOe JBUXe-
Hue. CBo60HOE MaJeHue.
OnsbiThl [anuines.
PaBHOMepHOe ABUXKeHUE

o OKpy>kHoOCTHU. [lepron

M1 YyacToTa oGpallleHusl.
JlunelHad U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
yCKOpeHHe

TemaTH4eckuit OCHOBHOE€ COAepXKaHue OCHOBHBIE BH/ABI AeATEJIbHOCTH YYaLUXCs
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JelCTBHA)
Paspen 8. Mexannueckue siBjieHus (40 4)
MexaHUYecKoe MexaHU4YeCKOe JBHUXKEHHE. Anasn3 u 06CyKAeHHe Pa3JIUYHbIX IPUMEPOB MEXaHUYECKOTO
JABWKEHHe MaTepuasibHasi TOYKa. JBYDKEHUSI.

O6¢cy)/ieHHe TpaHUL, MIPUMEHUMOCTU MOJENH «MaTepUaTbHasA
TOYKa».

OnucaHue MexXaHHU4YeCKOoro ABUXXEHUA PA3JIUYHBIMH cnocobaMu
(ypaBHeHHe, TabsMLa, rpadUK).

AHa/In3 )XKU3HEHHBIX CUTYallUi, B KOTOPBIX IPOSBJIAETCS
OTHOCHUTEJIBHOCTb MEXaHHU4YECKOIro ABHXXEHH.

Ha6uroieHre MeXaHMYeCKOro JBHXKEHMS Tesla OTHOCHUTEJBHO
pPa3HBIX TeJI OTCYETA.

CpaBHeHMe NyTeH U TPAaeKTOPUH JBUKEHUS OJHOI'O U TOTO Ke
TeJsla OTHOCUTE/IbHO Pa3HbIX TeJ OTCYETA.

Ananu3 Tekcra l'asnies 06 OTHOCUTENBHOCTH JABHXKEHUS;
BBITNIOJIHEHHE 33JJaHUHU 110 TEKCTY (CMBICIIOBOE YTEHUE).
OnpepesieHue cpeJlHEH CKOPOCTH CKOJIbXKEHUSA 6pYyCcKa WU IBU-
>KeHMUsI IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

AnHanus u o6CcyXeHue CII0CO60B NMPUGIMKEHHOTO ONpeseeHns
MTHOBEHHOH CKOPOCTH.

OmnpefiesieHHe CKOPOCTH PAaBHOMEPHOTO JABMKeHUS (IIapHKa

B KU KOCTH, MOJIEJIH 3JIEKTPHUUYECKOT'0 aBTOMOGOHJIA U T. IL.).
OnpegesieHde MyTH, IPOHAEHHOrO 3a JAHHBIM MIPOMEXYTOK
BpPEMEHH, U CKOPOCTH TeJIa 1o Ipadp UKy 3aBUCUMOCTH Ny TH
pPaBHOMEPHOro ABUXKEHHUA OT BPEMEHH.

06Cyx/ieHHe BO3MOXXHBIX NMPUHLHUIOB JAeHCTBUS IPUOOPOB,
HU3MepSIOINX CKOPOCTh (CIMOMETPOB).
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BbluKc/ieHHEe MYTH U CKOPOCTH NPH PAaBHOYCKOPEHHOM NPSIMO-
JIMHEHHOM JIBM)KEHHUH TeJIa.

OnpejesieHre NMPOHAEHHOIO MyTH M YCKOPEHUs JBHXKEHUSA TeJia
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOrO MPsSMO-
JIMHEMHOTO ABUXKEHUs TeJla OT BpEMEHH.

OnpejesieHre yCKOPeHUs TeJsla IPH PaBHOYCKOPEHHOM JIBMIKe-
HUH 110 HAKJIOHHOH NJIOCKOCTH.

W3MepeHHUe Nepuo/ia ¥ 4acTOThI 0GpalleHUsI TeJla 10 OKPYKHOCTH.
OnpejesieHrMe CKOPOCTH PaBHOMEPHOIO JBHXKEHHUA TeJla

10 OKPY>KHOCTH.

PemeHue 3a/1a4 Ha onpeJiesieHMe KHHEMAaTHYECKUX XapaKTepH-
CTHUK MeXaHW4eCKOro JIBH)KEHHUS Pa3INYHbIX BU/IOB.
PacnosnaBaHue U NpUGIMKEHHOE ONMCAaHUE PA3JINYHbBIX BU/IOB
MexXaHH4eCKOro JBMKeHHs B IPUPO/Jie ¥ TEXHUKe (Ha IpruMepax
CBOGOJHO NMaZIAI0LUX TeJI, JIBUKEHUS )KUBOTHBIX, HeGECHBIX
TeJl, TPAHCIIOPTHBIX CPEJCTB U p.)

B3aumogelicTBue
Tea (20 4)

[lepBrIii 3ak0oH HbloTOHA.
BTopoii 3akoH HeroToHa.
TpeTui 3akoH HproToHa.
[IpyHLMI Cynepno3ULUU
CHUJL

Cuia ynpyroctu. 3aKOoH
I'yka. Cusa TpeHusA: cujia
TpeHHUs CKOJIbXXeHHs, CUjIa
TpeHUs NOKOos, Apyrre BUABI
TpPEeHHs.

CuJjia TAXKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
YckopeHue cBO60JHOTO
najeHus. /IBuxeHue njaHeT

Ha6usrozeHue U 06CyXK/IeHUe ONBbITOB C ABUKEHHUEM TeJia IPU
YMeHbIIEeHUH BJAUSAHUA JPYTUX TeJl, NIPeNATCTBYIOLUX JBHXe-
HHUIO.

AHanus Tekcrta ['asiusies c onvucaHUeM MbICJAEHHOT0 9KCIIepU-
MeHTa, 060CHOBBIBAKILETO 3aKOH UHEPILUH; BBINIOJIHEHHE
3a/laHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).

O6Ccyk/ieHe BO3MOXXHOCTH BBINOJIHEHUS 3aKOHA MHEPIUU

B pPa3JIMYHbIX CUCTEMAX OTCYETA.

Hab6usrozeHue U 06CcyKAeHue MexaHU4eCKUX sIBJeHUH, Ipo-
UCXOJSALUX B cucTeMe oTcuéTa «Tesiexkka» Ipyu eé paBHO-
MepHOM M YCKOPEHHOM /JIBM>KEHUH OTHOCUTEJIbHO KabuHeTa
dusuku.

JleHicTBUSI C BEKTOpPAMU CHJI: BBIIIOJIHEHHE 3a/laHUU 110 C10XKe-
HHUIO U BBIYUTAHHUIO BEKTOPOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

Bokpyr CosiHna. [lepBasa
KOCMHYecKasl CKOPOCTb.

HeBecoMocTb U1 neperpysku.

PaBHOBecue MaTepuaibHOU
TOYKHU. AGCOJIIOTHO TBEpJl0e
TeJsi0. PaBHOBecue TBEpOTo
TeJla C 3aKpeNJIEHHON OChI0
BpaleHusA. MOMEHT CUJIBL.
LleHTp TsAXKeCTH

Ha6uitoieHre U/Wan NpoBeJileHUE ONBITOB, EMOHCTPUPYIOLIUX
3aBUCHUMOCTb YCKOPEHHUS TeJIa OT NPUJIO)KEHHON K HEMY CHJIbI

Y Macchl TeJa.

AHanus ¥ 06bsICHEHHE ABJIEHUH C MCNOJb30BaHHEM BTOPOTO
3akoHa HproToHa.

PemeHue 3az1a4 ¢ ucnoJsb30BaHUeM BTOPOro 3akoHa HeroToHa

Y IIpaBUJIA CJIOXKEHUS CUJL

OnpesesieHUe }KECTKOCTHU NPYKHUHBI.

AHa/IM3 cCUTyal Ui, B KOTOPBIX HAGJI0AAI0TCS yipyrue aedop-
Maliy, U UX 00'bsICHEHHE C MCII0JIb30BaHUEeM 3akoHa ['yka.
PemleHue 3aa4 ¢ ucnosib30BaHMeEM 3aKoHa ['yka.
HccejoBaHre 3aBUCHMOCTHU CHUJIbI TPEHUS CKOJIBXKEHUST

OT CHJIbl HOpMaJIbHOI0 JaByeHus. O6cyx/JeHre pe3yJbTaTOB
Hccae0BaHMUS.

OnpepesieHue k03bdUIMEeHTa TPEHUS CKOJIbKEHUS.

H3mepeHUe cU/Ibl TPEHHUS TOKOS.

Pemenuve 3azia4 ¢ ucnosb3oBaHueM GOPMYJIbI JJIsl CUJIbI TPEHUS
CKOJIbXKEeHHUSI.

AHanu3 ABU>KEHHS TeJl TOJIbKO N0/, IeiCTBUEM CHUJIbI TSKe-

CTH — CBOGOJIHOI'O NMaieHUS.

O6bsiCHEHHEe HE3aBUCUMOCTU YCKOpPEHHUsI CBOGOJHOTO Ma/ieHUs
OT Macchl TeJia.

OLeHKa BEJIMYMHBI CUJIbI TATOTEHUS, IeHCTBYIOLEH MEXAY
ABYyMs1 TesJaMHU (AJis1 pa3HbIX Macc).

AHanus BIXKeHUs1 HeGeCHBIX TeJl MOoJ JIeHCTBUEM CUJIBbI TArOTe-
HHS (C UCNIOJIb30BAaHUEM JIOTIOJTHUTETbHBIX UCTOYHUKOB UHOP-
MaLuH).
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PemreHne 3asa4 ¢ UCMOJIb30BaHHEM 3aKOHA BCEMHUPHOI'O TArOTe-
HUSA U GOPMYJIbl JJ11 pacyéTa CHUJIBI TSXKECTH.

AHa/IM3 OPUTrMHAJIBHOTO TEKCTA, ONMChIBAIOIILEro NPOABJIEHHUS
3aKOHA BCEMHUPHOI'O TSTOTEHUS; BbINOJHEHUE 33/JaHUH 1O TEK-
cTy (CMBICJIOBOE YTEHHUE).

Ha6usroseHre u o6cy>x/ieHHe ONbITOB 10 M3MEHEHUIO Beca TeJsa
IIPU YCKOPEHHOM JIBH>KEHHH.

AHanu3 ycnoBUl BOSHUKHOBEHHS] HEBECOMOCTH U Ilepe-
rPy3KH.

PeweHue 3a/jay Ha onpeJie/ieHye Beca TeJsa B pa3IMYHbIX
YCJIOBUSAX.

Ananus cuJ, feiCTBYIOUIUX Ha TeJlo, NOKOosleecs Ha onope.
OmnpejiesieHHe LeHTPA TAXKECTH PA3JIMYHbBIX TeJl

3akoHbI coxpa-
HeHuA (10 4)

HWMmnynbc Tesa. UsmeneHune
UMIyJabca. UMmIyJibc cUbl.
3aKOH COXpaHeHHUs UMITYJIb-
ca. PeakTUuBHOe JIBUKEHHE.
MexaHH4eckas paboTa U
MOIIJHOCTb. Pa6oTa cun
TSXKECTH, YIIPYTOCTH, Tpe-
HUsl. CBA3b SHEPIUHU U pa-
6GOTHI.

[loTeHnuasbHasa s3HepTrUs
TeJa, MOJHSTOT0 HaJl MOBEPX-
HOCTbI0 3eMJIU. [loTeHIua/Ib-
Hasl SHeprus cKaTou npy-
JKUHBI.

KuHeTuyeckas sHeprusq.
TeopeMa 0 KUHETUYECKOU
3HEepruHu.

Ha6sr0/1eHYe U 06CyK/AeHHUe ONBITOB, IeMOHCTPHUPYIOLIUX
nepejavyy UMIyJIbCca IPU B3aUMO/I€ICTBUHU TeJI, 3aKOH COXpaHe-
HUS UMITyJIbCA IPY a6 COJIIOTHO YIPYrOM U HEYNIPyTrOM B3aUMO-
nelCTBUM TeJl.

AHanus cuTyanui B OKpy»Karlei >KMU3HU C UCN0JIb30BaHUEM
3aKOHa COXpaHeHHUsI UMIYJIbCa.

Pacno3sHaBaHUe SIBJIEHHUSI PEAKTUBHOIO JIBH)KEHUS B NMPUPO/IE
u texHuke (MC — 6uoJsiorus).

[IprMeHeHHe 3aKOHA COXpPAaHEHHUs UMITYJIbCa JJIs1 pacyéTa
pe3y/sibTaTOB B3aUMOJENUCTBUSA TeJl (Ha MpUMepax Heynpy-

roro B3aMMO/I€MCTBUS, yIPYroro [eHTPaJbHOTO B3aUMO-
JEeUCTBUA ABYX OJJMHAKOBBIX T€JI, 0JHO U3 KOTOPbIX HEIO/I-
BUXKHO).

PeuleHue 3a/1a4 C MCNIOJIb30BaHUEM 3aKOHA COXPaHEHHUS UM-
MyJibCa.

OnpejesieHre paboThI CUJIbI YIPYTOCTH NMPU NMOA'bEME Irpy3a

C HCII0JIb30BaHHEM HEMO/BHIKHOTO U NOJBHXHOTO GJIOKOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

3aKOH COXpaHEeHU MeXaHHU-
4YeCKOU SHepruu

H3mepeHHe MOLIHOCTH.

H3MepeHUe MOTEHLUATbHON 3HEPTUHU yIPYTro JedOopMUPOBAH-
HOU NpPYKUHBL.

M3MepeHre KMHETHYECKOH 3HEPrUU TeJla 0 JJIMHE TOPMO3HOTO
Ny TH.

JKCcnepuMeHTa/NIbHOE CPABHEHUE U3MEHEHUs MOTEHIHaJIbHONUU
KMHeTHYeCKOW 3Hepruil Tesia NMpU JBIKEHUHM 10 HAKJIOHHOM
MJIOCKOCTH.

JKCrnepUMeHTa/JIbHas MPOBEPKA 3aKOHA COXPAHEHUsI MeXaHHuYe-
CKOH 3HepPTrHH PHU CBOOGOJHOM NALEHHUHU.

[IpuMeHeHHe 3aKOHA COXpPaHEHUsI MeXaHUYeCKOU sHepTUH
JJIs pacyéTa MOTEHIMAJbHONU U KUHETHUYECKOW 3HEPTUH Tesa.
PemeHue 3aa4 ¢ HCII0JIb30BAHWEM 3aKOHA COXpaHEHUs MeXa-
HUYECKOH 3HEepPTUHU

Pa3ges 9. MexaHu4ecKkHe KoJieGaHUs M BOJIHBI (15 )

MexaHu4yecKue
KoJsie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KoJIe6aHUH: Iepro/J, 4acToTa,
aMmuTyAa. MateMmatuye-
CKUH U NIPY>KUHHBIA MasATHU-
ku. [IpeBpaleHre sHEPTUU
MpU KoJiebaTeJIbHOM JIBHXKe-
HUU.

3aTyxarolniye KojiebaHHUA.
BBIHY>X1IeHHbIEe KOJIe6aHUs.
Pe3onaHc

Hab6stofeHue Kosie6aHui N0J AeUCTBUEM CUJ TSXKECTH U yIpy-
roCTH U O6Hapy>KeHHe NM0JL0GHbIX KOJIeGaHUM B OKpY»KalolleM
MHUDe.

AHanu3 KosieGaHUH rpy3a Ha HUTHU U Ha Ipy»kuHe. OnpeiesieHue
4acTOThI KoJIe6aHUI MaTeMaTH4YeCKOro U NPYKUHHOr'0 MasiTHU-
KOB.

HabtoneHue 1 06'bsiCHEHM e sIBJIEHUS pe30HaHca.
UccnenoBanre 3aBUCHMOCTH IepHo/ia KOJIeGaHUH MO/IBEIIeHHO-
ro K HUTH rpysa OT AJUHBI HUTH.

[IpoBepka HE3aBUCHMMOCTHU IepHoja KojebaHUH rpysa, nojBe-
LIeHHOTO K JIEHTe, OT Macchl rpysa.
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Ha6usroeHre 1 06cy»K/jeHue ONbITOB, IeMOHCTPUPYIOIHUX
3aBUCUMOCTb NepUoJa KoJie6aHUU NPYKUHHOTO MasTHUKA

OT MaccChl rpy3a U KECTKOCTHU NPY>KHUHBI.

[IpuMeHeHMe MaTeMaTUYECKOr0 M MPY>KHUHHOTO MAasATHUKOB

B KayecCTBe MO/leJiel 1J1s1 ONMCaHUs KoJleGaHUH B OKPY KA LIEM
MHUpe.

Pemenue 3a71a4, CBA3aHHBIX C BIYMCJIEHHUEM HJIM OLIEHKOH
4JacToThl (mepuoja) KoaeGaHUU

MexaHu4yecKue
BOJIHBIL. 3BYK
(84)

CBOMCTBa MeXaHUYECKUX
BOJIH. /liHa BoJiHbI. Mexa-
HUYeCKHe BOJIHbI B TBEPJ0OM
TeJsie, CeiCMUYeCKHEe BOJIHBI.
3Byk. 'poMKOCTBb 3ByKa

U BbIcOoTa TOHA. OTpakeHue
3ByKa. UHGpa3ByK U yi1bTpa-
3BYK

O6Hapy»KeHHe U aHAJIM3 BOJIHOBBIX SIBJIEHHUH B OKPYKalOIleM
MHUpe.

HaGntoeHne pacnpocTpaHeHUsl NMPOJOJBHBIX U MOMNepeYHbIX
BOJIH (Ha MOJieJIN) U 0GHapYyKEeHHE aHAJIOTUYHbBIX BUJI0B BOJIH B
npupo/ie (3ByK, BOsiHbI€ BOJIHBI).

BbrumucieHHe AJIMHBI BOJIHBI U CKOPOCTH PacnpoCTpaHeHUsI
3BYKOBBIX BOJIH.

JKCnepruMeHTaJIbHOE OIpeJiesIeHHe TPAHHUL, YaCTOThI C/IBIIIMMBbIX
3BYKOBBIX KOJIeGaHUH.

HaGstoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT 4acCTOTHI (B TOM
YHCJIe C UCMOJb30BAaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6nroieHue 1 06'bsiICHEHHE SIBJIEHUSI aKyCTUYECKOro pe3o-
HaHca.

AHaJyi3 OpUTHHAJILHOTO TEKCTA, MOCBALEHHOI0 UCI0JIb30Ba-
HHUIO 3BYKa (UJIM yJIbTpPa3ByKa) B TEXHUKe (3X0JIOKaIUs,
yJAbTPa3BYK B MeJUI[MHE U [P.); BbINMOJHEHHE 3aJaHUH 110 TEK-
cTy (CMBIC/IOBOE YTEHUE)

Pasgen 10. 31eKTpOMarHMTH

o€ MoJie U 3JIEKTPOMarHuTHble BOJIHBI (8 4)

J/IeKTPOMarHuT-
Hoe moJie

JJIeKTPOMarHUTHOeE MoJIe.
JJIeKTpOMarHUTHbIE BOJIHBL

[TocTpoeHue paccykJieHHi, 060CHOBBIBAIOIINX B3aUMOCBS3b
3JIEKTPUYECKOr0 U MarHUTHOTO MOJIEH.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

M 3JIeKTpoMar-
HUTHbIE BOJIHBI
(64)

CBoOMCTBA 3/IeKTPOMarHuT-
HbIX BOJIH. llIkasna asekTpo-
MarHUTHBIX BOJIH. Ucriosib30-
BaHHe BHeKTpOMaFHI/ITHbIX
BOJIH JIJIS1 COTOBOM CBSI3U.
JJyieKTpOMarHUTHasi IpupoAa
cBeTa. CKOpOCTb CBeTa.
BoJsiHOBBIE cBoMcTBa cBeTa

JKcneprMeHTa/IbHOE U3y4YeHHe CBOMCTB 3JIeKTPOMAarHUT-
HBIX BOJIH (B TOM 4HCJIe C IOMOLIbI0 MOGHJIBHOTO TeJle-

doHa).

AHanu3 peHTreHOBCKUX CHHMKOB YeJIOBEYECKOro Opra-
HHU3Ma.

AHaJ/IM3 TEKCTOB, ONMCHIBAIOIUX IPOSIBJIEHUS 3JIEKTPOMAarHuT-
HOTI'0 M3JIy4eHUs B IPUPO/e: )KUBble OpTraHU3MBbl, U3/Iy4eHHUSsT
HebecHBIX TeJ (CMBICJIOBOE YTEHHUE).

PacnosHaBaHMe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1€KTPO-
MarHMTHBIX BOJIH B TEXHHUKE.

PemleHue 3aj1a4 ¢ UcnoJsib3oBanueM GpopMyJs A CKOPOCTH
3J1eKTPOMarHUTHBIX BOJIH, JJIMHbI BOJHBI U YaCTOTHI

cBeTa

Pasges 11. CBeToBbIe ABAeHus (15 4)

3aKoHBI pacnpo-
CTpaHeHHUsl CBeTa
(64)

HcToyHuku cBeTa. JlyueBas
MoJeJb cBeTa. [IpsiMoinHel-
HOe pacnpocTpaHeHHe CBeTa.
3armeHus CosHua u JlyHbl.
OTpaxxeHue cseta. [l1ockoe
3epKaJio. 3aKOH OTpaKeHHUsI
CcBeTa.

[IpenomieHue cBeTa.

3aKOoH NpeJsIOMJIEHUS CBETA.
[lonHOe BHYTpeHHee OTpaxke-
HUe cBeTa. Mcnosib3oBaHUe

Ha6usroeHre onbITOB, IeMOHCTPUPYIOIIMX ABJIEHHE IPSIMOJIH-
HelHOro pacnpocTpaHeHUsl cBeTa (BOSHUKHOBEHHE TEHU U IOJIY-
TEeHH), U UX UHTEPIIPEeTaL s C UCIIO0JIb30BAaHHUEM MOHATHS
CBETOBOIO Jly4a.

O6bsICHEHME U MOJieJIMPOBaHHE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

HccnepoBaHre 3aBUCUMOCTH yrJjla OTPaXKeHUsI CBETOBOTO Jly4a
OT yrJia nafleHusd.

W3y4yeHue CBOMCTB M306pakeHHUs B IJIOCKOM 3epKaJie.
Hab6nroeHre 1 06'bsiCHEHHE ONBITOB N0 MOJYYeHHUI0 U306pake-
HUH B BOTHYTOM U BbINIYKJIOM 3epKaJsiax. Ha61ro1eHue u 06bscC-




LS

BHYTPEHHEro OTpa>eHUud
B OIITU4YECKHUX CBETOBOJaX

HeHUe ONBbITOB M0 MPEJIOMJIEHUIO CBeTa Ha IPaHuLie PAa3INYHbIX
cpefi, B TOM YUCJIEe OMbITOB C MOJHbIM BHYTPEHHHUM OTpPa*KeHHEM.
HccnenoBaHue 3aBUCUMOCTH yTJia MPeJOMJIEHUs OT yrJja
NnajieHus CBeTOBOI0 Jiydya Ha FPaHUIle «BO3yX—CTEeKJIO».
Pacno3naBaHuve fIBJIeHUH OTpaKeHUs U NMpPeJIOMJIEHUSI CBeTa

B IOBCE/IHEBHOM >KU3HU. AHAJIN3 U 06'bICHEHUE SIBJIEHUS
ONTUYECKOTO MUPAXKa.

PemeHnve 3aZja4 ¢ MCNoOJIb30BaHUEM 3aKOHOB OTPa’KeHUS

U MpeJIOMJIEHHUS CBeTa

JIMH3BI U ONITH-
4YecKHe Npru60opbl
(64)

JInH3a, XoA JiyyeH B JIMH3e.
OnTuyeckasi cuctTema.
OnTuyeckue MPUGOPHI:
doToannapar, MUKpPOCKON

U TeJsieckoIl. ['J1a3 kak onTuye-
cKad cucreMa. binsopykocTb
U JJaJIbHO30PKOCTh

[TosiydeHue u306paKeHUH C MOMOILBI COOHUpAKIIEd U pacceu-
BalollleH JINH3.

OnpegeseHre GOKYCHOrO pacCTOSIHHUS M ONTHYECKOH CHJIbI
coGuparoniei JUH3BbI.

AHasu3 ycTpoHcTBa U IPUHLMIA AeHCTBHUSA HEKOTOPHIX ONITHYe-
CKUX IPHUO6OPOB: poToannapaTa, MUKPOCKOIIA, TeJIeCKoIa

(MC — 6uoJiorys, aCTpOHOMMUS).

AHasu3 siBJIeHUH 6JIM30PYyKOCTH U JaJIbHO30PKOCTH, MPUHLMIIA
nedictBust oukoB (MC — 6uosiorus)

Pa3oxeHue
6eJjioro cBeTa
B criekTp (3 4)

PasnoxeHune 6esoro cBeTa
B crieKTp. OnbiThl HbIOTOHA.
CJl0>keHUe ClIeKTpaJIbHBIX
uBeToB. /lucnepcus cBeTa

Ha6uo1eHue 10 pa3J/ioyKeHUI0 GeJIoTO CBeTa B CIEKTP.
Ha6usro/ieHue ¥ 06'bsiCHEHHE OMBITOB IO MOJIYYEHUIO 6EJIoro
CcBeTa IPU CJ0XKEHHUH CBeTa Pa3HbIX 1[BETOB.

[IpoBesieHrEe U O0G'bSICHEHHE OMBITOB M0 BOCHPUSATHIO LBETA
npeIMeTOB NMPU UX HAGJIIOZEHUH Yepe3 LIBETOBble PUIBTPHI
(uBeTHBIE OYKH)

Pasaen 12. KBaHTOBbBIE AAB/IeHUA (17 1)

Hcnyckanue
M NorJioueHue

OnerTel Pezepdopsa v niiane-
TapHas MOJieJib aToMa.

O6cyx/ieHue Liesn onbIiTOB Pesepdopa o uccie 0BaHUIO
aTOMOB, BbIJIBU)KEHHE THIIOTE3 O BO3MOXHBIX pe3yJibTaTax
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX e cTBUIl)

CBeTa aToMOM
(44)

Mogess aTtoMma Bopa. Ucny-
CKaHMe U IorJIolleHue CBeTa
aToMoM. KBaHTHI JIMHeHYa-
Thle CIeKTPbI

ONBITOB B 3aBUCUMOCTH OT IpeJoJaraeMoro CTpoeHHUsl aTOMOB,
dopMysMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
O6cyx)/eHrue NPOTUBOPEUUN MJIaHETAapHOM MOJEe/NN aToMa

Y OCHOBaHMH J1g runoTte3sl bopa o cTanMoHapHBIX OpOUTaxX
3JIEKTPOHOB.

Hab6uroieH1e CIJIOIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyYeHHUs
pa3JIMYHBIX BellecTB. O6bsiCHEHYE JIMHEHYAThIX CHEKTPOB
HU3JIy4eHUs

CTpoeHue
aTOMHOTrO fAApa
(64)

PaguoakTuBHOCTB. Asbda-,
6eTa- U raMMa-u3JIy4eHUs.
CTpoeHHe aTOMHOTO A/pa.
HykJsioHHast MoJie/1b aTOMHOTO
aapa. Usoronsl. PagnoakTus-
Hble NpeBpaleHusd. [lepuon
noJsiypacnajia.

JleicTBUSA paJlMOaKTUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHHU3Mbl

O6cyxeHre BO3MOXKHBIX TUIIOTE3 0 MOJIeJISIX CTPOEHHUS siipa.
OmnpefesieHue cocTaBa s/iep M0 3aJlaHHbIM MacCOBBIM U 3apsi/io-
BbIM YHCJIaM U 110 NIOJIOKEHUIO B IEPUOAUYECKON cUCTeMe
anemeHTOB (MC — Xumus).

AHaJIM3 N3MeHeHMUs COCTaBa si/ipa Y ero MoJ0KeHus

B NePUOANYECKON CUCTEME NPH A-paJjHOaKTUBHOCTHU

(MC — xumus).

HccnenoBaHue TPEKOB @-4aCTHI, 10 TOTOBBIM poTorpadpusmM.
O6HapyXeHHe U U3MepeHHe paJMallMOHHOTO PpOHA C MOMOUILI0
JlO3UMETPA, OLleHKa ero MHTEHCUBHOCTH.

AHann3 61M0JIOrNYeCKUX U3MEHEHUH, TPOUCXOASALINX MO/
JeldCcTBUEM PaJjUOaKTUBHBIX u3aydyeHUd (MC — Guosiorus).
Hcnosp30BaHue paJMOAaKTUBHBIX U3JIyYeHUH B MeJULIUHE

(MC — 6uousorus)

ApepHble
peakuuu (7 4)

AnepHble peaky. 3aKOHbI
COXpaHeHHUs 3apsaJ0BOro

Peimenue 3a4a4 C UCIIOJIb3OBAHHUEM 3aKOHOB COXpaHEHHUA
MACCOBBIX U 3apAAO0BbBIX YU CEJI Ha ollpeaesieHrue pe3yJbTaTOB




M MacCOBOTO YHceJl. JHeprusa
CBsI3M aTOMHBIX s7iep. CBA3b
Macchel ¥ 9Hepruu. Peaknuu
CUHTe3a U JesleHUs sajep.
HUctouyHuku sHepruu CosHLA
Y 3BE3/,.

fAnepHas sHepreTHka

A/lepHBIX peaKLHUH; aHa/Iu3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTHU
AlepHON peaKIvH.

OueHKa 3HEePTUH CBA3H s/lep C UCHO0JIb30BaHHEM GOPMYJIbI
JitHIITeHHAa.

O6cyx/ieHHe NTePCIEKTUB UCII0JIb30BAHUSA YIIPABJISIEMOIO
TepMOsiIEpHOT0 CUHTe3a.

O6cyx/ieHre NPenuMyLecTB U 9KOJIOTHYECKUX TPoGJIeM,
CBSI3aHHBIX C 7ilepHOH sHepreTukou (MC — 3koJiorus)

IloBTOpPUTE/ILHO-06061aI0IMUiT MOAYIb (9 1)

CucremaTusanus
1 060011eHre
npeAMeTHOro
cojiepKaHus

Y ONlbITA Jies-
TeJIbHOCTH,
NpHO6GPETEHHOIO
MpPU U3yYEeHU U
BCEro Kypca
dusuku

06061eHHe cCoAepKaHUA
KaJ0ro U3 OCHOBHBIX
paszesioB Kypca pU3UKHU:
MeXaHUYeCKHE, TEMJIOBBIE,
3JIeKTPOMarHUTHbBIE, KBAHTO-
BbI€ SIBJIEHUSI.

Hay4HbI¥ MeTO/] IO3HAHUS U
ero peaJsiusanus B pusude-
CKHUX UCCJIeJOBAHHUSIX.

CBs13b U3UKHU U COBpEMEH-
HBIX TeXHOJIOTUH B 06J1aCTH
nepefayu MHopMaLuy,
3HepreTHKe, TPAHCIIOPTE

BoinmosiHeHHe y4eOHBIX 3aJlaHUH, TPeOGYLHUX JeMOHCTpalUuU
KOMIIETEHTHOCTeH, XapaKTepU3YIIUX eCTeCTBEHHOHAYYHYIO
rpaMOTHOCTh:

6 MpUMEHEHUS MOJYYEHHbIX 3HAHUU /s HAYYHOr'0 00'bSICHEHUS
du3nyecKkux sIBJIEHUN B OKpy»Kalolled MpUpoje U MOBCeHEB-
HOWU »KHU3HY, a TAKXKe BbISIBJIEHUsI PU3NYECKUX OCHOB psijia
COBpPEMEHHBIX TEXHOJIOTUH;

6 MpUMEeHEeHHsI OCBOEHHBIX 3KCIIEPUMEHTA/IbHBIX YMEHUU JJis
HUCCieIoBaHUSI GU3NYEeCKUX SIBJIEHUH, B TOM YHCJIe JJIs
MPOBEPKHU IMIOTE3 U BbISIBJIEHUsI 3aKOHOMEPHOCTEH.

PelreHue pacuéTHBIX 33724, B TOM YHCJIEe MPEANOAararouux

HCI0JIb30BaHHWe QU3NYECKONU MO U OCHOBAHHBIX Ha CoJep-

’KaHUH PasJIMYHbBIX pa3/ieoB Kypca QHU3UKH.

BrInoJiHeHUe Y 3aL[UTa IPYNNOBBIX UJIU UHAWBUAYATbHBIX

MPOEKTOB, CBSI3aHHBIX C COAEPKaHUEM Kypca GU3UKHU
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