MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunucrepcrBo o0pazoBanusi CBepaI0OBCKOH 00J1aCTH
YupasJjienue o0pa3zoBaHusi AAMUHUCTPALMU MYHUIIUNIAJIBHOTO OKPYra
Cyxoi Jlor
MBOY COHI Ne 3

[IpuHATO Ha MEarorHueckoM COBETE YTBepxkaeHa
npotokod Ne 1 ot «28» aBrycra 2025 r. [Tpukazom nupekropa MBOY COILLI Ne3
Ne 74/1-O[ ot «28» aBrycra 2025 .

AxanTupoBaHHas padoyas mporpamMma
1o yueoOHomy npeamery «Pusuka»
JJISL O0YYAKOLIMXCH € 3a[4EPKKOM MCUXUYECKOr0 pa3BUTHS

7 - 9 kiaacce

AarbeiHai 2025



INOACHUTEJIBHASA 3AIIMCKA

@enepanpHas pabouas nporpamMma MO (GU3HKE Uil OOyYaromMXCs C
3aJIep’KKOM Icuxuueckoro pa3sutus (nanee — 3I1IP) Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHMsl IOATOTOBIEHa Ha OCHOBe @enepaibHOTO TroCydapCTBEHHOTO
0o0pa30BaTeNpHOrO CTaHJapTa OCHOBHOro oobmero oopaszoBanus (IIpukas
Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287) (manee — dI'OC O0O0),
denepabHOM aJanTUPOBAaHHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMsl i OOYYaIOIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS
(ITpuka3 Munnpocsemienusi Poccun ot 24 Hoa0ps 2022 1. Ne 1025), @enepanbHoit
paboueil mporpaMmMbl OCHOBHOT'O 00I1Iero oOpa3oBaHUsA MO Y4eOHOMY HpPEAMETY
«Duzuka» (6a30BbId ypoBeHb), KoHIlenuu mnpenojiaBaHus yuyeOHOro mpeamera
«Duszuka» B o0pa3zoBarelbHbIX opranuzanusx Poccuiickoit  ®denepauuu,
peanu3yronMx OCHOBHbBIE 001IeoOpa3oBareibHbie Tporpammel, ®denepanbHon
paboyeil mporpamMmbl BOCHUTAHMS, C YYETOM paclpeAesieHHbIX IO KiaccaM
OpoBepsieMbIX  TpeOoBaHMUM K  pe3yinbrataM  ocBoeHus — DexepanbHON
allaliTUPOBAHHOM 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOT'O 00IIEro 0Opa3oBaHMUsI
JUIsL 00YYArOIIMUXCS C 3a/1€PKKOM ICUXUUECKOTO Pa3BUTHSL.

O01mas xapakrepucTuka yue0Horo npeamera « Ousuka»

VYuebnbiit npeamer «Duzuka» SABIAETCS CUCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYYHBIX TPEIMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHBI MUPO3IAHUS
SBJITFOTCS. OCHOBOHM COJEpXaHUs KypCOB XHWMHH, OWOJOTHH, Teorpaduu u
acTpoHoMuu. Pu3KKa BOOPYKAET OOYYAIOIMIUXCS HAYYHBIM METOJOM TMO3HAHUS,
MO3BOJISIONINM TOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[Ipeamer MakcuManbHO HampaBlieH Ha (QopMupoBaHME HHTEpeca K
OPUPOJHOMY U COLMAIBHOMY MHPY, COBEPIICHCTBOBAaHME IMO3HABATEILHOMN
nestenbHOCTH oOywatomuxcsi ¢ 3[IP 3a cueT oBmaneHUs MBICIUTEIBHBIMU
orepanusMu CpaBHEHUs, 0000IICHHs, pa3BUTHE CIIOCOOHOCTH apTyMEHTHPOBATh
CBOC MHEHHE, (POPMUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM JCATEIHHOCTH.

N3yuenune ¢usnkum cnocoOCTByeT pa3Buthio y oOydarommxcs c  3IIP
MIPOCTPAHCTBEHHOTO BOOOpaXeHUS, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHYCCKHA aHAIM3UPOBATh WH(OpPMAIUIO, MPEICTABICHHYIO B
pasnmuyHBIX (popMmMax. 3HAYUMOCTH TIPEAMETa IS Pa3BUTUSA  IKU3HCHHOU
KOMITETCHIIMM OOYYArOIIUXCSI 3aKIF0YaeTCs B YCBOSCHHU OCHOBBI (PH3MYCCKUX
3HaHWK, HEOOXOIUMBIX JUISI TIOBCEJIHEBHOM JKW3HHW; HABBIKOB 3J0POBOTO M
O0e30omacHOrO JJisi 4YeJNOBeKa MW OKPYXKaWIIeW ero cpembl olpa3a KU3HH,
(GhOopMHUPOBAHUU IKOJIOTUIECKON KYJIBTYPHI.

[Iporpamma oTpakaet conepxaHue 00ydeHus npeamery « Ou3nuka ¢ ydeTom
0co0BIX OOpa3zoBaTenbHBIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3[IP. Omnaxenwue
JAHHBIM Y4YEOHBIM TIPEIMETOM TIPEJCTABIACT OMPEACICHHYI TPYIHOCTh IS
oOyuarormuxcst ¢ 3[IP. OT10 cBf3aHO € OCOOCHHOCTSAMH MBICIUTEIHLHOM



NEATETLHOCTH, TEPUOIUYCCKUMU KOJICOAaHUSMH BHHMAHHS, MalbiM 00BbEMOM
naMaTH,  HEJOCTaTOYHOCThIO  OOIero  3amaca  3HaHWM,  MOHUYKEHHBIM
MTO3HABATEJIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHA.

JIist mpeofoneHust TPYAHOCTEN B M3YYEHUH yuyeOHOro npenmera « Pu3nka
HeoOxoaMMa ajantanus o0beMa U XapakTepa ydeOHOro Marepuana K
MO03HABATEJIbHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuud OOYYalOlIUXCS, y4eT HX
OCOOEHHOCTEW pa3BUTHSI: HCIOJIb30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlanHast mporpamMma KOHKPETHU3HPYET COJEp)KaHUE MPEIMETHBIX TEM B
COOTBETCTBUHM C TPeOOBaHUSIMHU OOpPa30BaTEIBHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCIIEIOBATEIBHOCTh M3YyUEHHUs Pa3fesioB (U3HKU C YYETOM MEXKMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTUKM Y4Y€OHOro Mpolecca, BO3PAaCTHBIX U
MICUXOJIOTUYECKUX OcoOeHHocTel oOyuvatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oO1iero o0pa3oBaHusi, ONpeaeseT MUHUMAIbHBIM HAOOP OMBITOB, IEMOHCTpPAIIHA,
MPOBOJIUMBIX ~Y4YUTEIEM B Kjacce, JabopaTOpHBIX paboOT, BBITOIHIEMBIX
00yJaroIMUMHCH.

Meronnueckoid 0OCHOBOM M3ydeHHus Kypca «Pu3uka» Ha YpOBHE OCHOBHOIO
obmero  oOpa3oBaHUsl  SIBISETCS  CHCTEMHO-JEATEIbHOCTHBIM  IMOAXO[,
00€eCIeYnBaAOIINA JTOCTHKEHUE JTUMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX
o0pa30oBaTeNbHBIX  PE3yJNbTaTOB  TMOCPEJCTBOM  OpPraHU3AlMH  AKTHUBHOM
MO3HABATEJILHON J€ATEIbHOCTH OOYYAIOIINXCS, YTO OYEHb BAKHO MPU OO0YUEHUU
nereit ¢ 3P, 11 KOTOPBIX XapakTEpHO CHUKEHHUE MO3HABATEIILHON aKTUBHOCTH.

Hean u 3axa4u n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu n3ydeHus ydeOHoro mpenmera «®Dusukay MpenCTaBICHbI B
denepanbHOM pabouelt mporpaMme OCHOBHOT'O 0011Iero 00pa3oBaHMsl.

OCHOBHOMH 11eJ1bI0 00YUYEHUS A€TEH C 3aJepHKKOI CUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEAMETE SBJIIETCS: IOBBIIIEHUE COLUMAIBHOM ajanTaluu JeTed uepes
npuMeHeHue GU3NYEeCKUX 3HAaHUI Ha MPaKTHUKE.

Jlist oOyuaronuxcest ¢ 311P, Tak ke, Kak U I HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  0Opa3oBaTeiIbHYI0  MPOrpaMMy,
JOMUHUPYIOILIEE 3HAUeHHE MPUOOPETAIOT TaKHUE yeu, Kak:

= npuodpeTeHrue HHTEpeca M crpemiieHus oOydarontuxcs ¢ 3IIP k
HAyYHOMY HW3YYECHHIO MPUPOAbI, PA3BUTHE MX HWHTEJUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAYYHOM METOJC TMO3HAHUS U
dbopMHUpOBaHUE UCCIIETOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIITUM SIBJICHUSIM;
. dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHs, HA JTOCTYITHOM JIJIst

oOyuatomuxcs ¢ 3[1P ypoBHe, kak pe3ynbraTa U3y4eHus: OCHOB CTPOCHUSI MaTEPHH
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

. dbopMHUpoBaHUE TIPEACTABICHUA O POJIA (PUUKH JJISI Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU W TEXHOJIOTHH.



JlocTrkeHne 3TUX 1enel 00ecrednBaeTCs pEIICHUEM CIEIYIOIINX 3a0ay.

= npuoOpeTeHne 6a30BbIX 3HAHUM O JUCKPETHOM CTPOEHUU BELIECTBA, O
MEXaHUYECKHUX, TETJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

= npuoOpEeTEeHNE YMEHUM OMUCHIBATh U OOBSICHATh (PU3NYECKUE SIBICHUS
C MCTOJIb30BaHUEM TMOYYEHHBIX 3HAHUM U C OTIOPOM Ha IJIaH/CXEeMY;

= OCBOCHHE METOJIOB pEHICHUS MPOCTEHIIMX pacy€THBIX 3ajlad C
UCITOJIb30BaHUEM (PU3MUECKUX MOJENIEH ¢ OTIOpOil Ha aJITOPUTM;

= pa3BUTHE YMEHHMI HaAOMIONaTh NPUPOAHBIC SIBICHUS W BBIIOIHATH

OMBITHI, JabopaTopHble pabOTBl M JKCIEPUMEHTANbHBIE HWCCIENOBaHUS C
UCITOJIb30BAHUEM U3MEPUTENBHBIX NPUOOPOB (II0J PyKOBOACTBOM YUMTEIIA);

= OcBOoeHHE TpuéMoOB paboTel ¢ wuHboOpMaImer  (puUnIECcKOro
COJIepKaHus, BKJIIOYass WH(OpMAlUI0 O COBPEMEHHBIX IOCTIXKCHUSX (DU3UKH,
aHaJu3 U OLICHUBaHUE UH(POPMALIUU;

= 3HAKOMCTBO CcO cdepamMu  NpOo(EeCCUOHATBHOW  JAESITEIbHOCTH,
CBSI3aHHBIMM C (PU3UKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3NUECKOI HAYKH.

Oco0eHHoOCTH 0TOOpa M aJaNTALMM Y4eOHOI0 MaTepuaJia o gusnke

OcHoBoif  oOyuenuss  obOywarommxcsi ¢ 3[[P  Ha  mpeamerax
€CTECTBEHHOHAYYHOTO ITUKJIA SBISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICITUTEITHHBIX
omneparuil (aHanau3, CHUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIMOJHECHUS
pa3BUBAIOIINX YIPaXHEHUH, (QOpMUpOBaHWME NPHUEMOB YMCTBEHHOH pabOTHI:
aHaNMM3 WCXONIHBIX JIAHHBIX, IUTAHUPOBAHWE Marepuajga, OCYIICCTBICHHUE
MOATAIMHOTO W UTOTOBOTO CAMOKOHTPOJISI, & TaKXKE OCYIIECTBIISICTCS JIMKBUIAIUS
mpoOeoB B 3HAHUSX, 3aKPEIUICHHE W3YYEHHOTO MaTepuayia, OTpadoTKa
QITOPUTMOB, TIOBTOPEHUE MPOMIeHHOTO. bosbiioe 3HaueHrne MpUaaeTCsi YMEHUIO
pacckazaTh O BBINIOJIHEHHOW paboTe ¢ TpaBWIBHBIM  YNOTpeOJeHneM
COOTBETCTBYIOIIEH TEPMUHOJIOTHM U COOJIOJICHUEM JIOTUYECKUX CBsi3eld B
n3iaraeMoMm Marepuaie. J{ns oOyuaromuxcs 3I1IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa30BaHUs TMO-TIPSIKHEMY SIBJISTFOTCS XapaKTEPHBIMU: HEIOCTATOYHBIA YPOBCHb
Pa3BUTHS OTICIBHBIX TICHXUYCCKUX TPOIECCOB (BOCTIPUSITHS, BHUMAHMS, TAMSITH,
MBIIIJICHHUS ), CHIDKCHHBIN YPOBEHB HHTEIICKTYIBHOTO Pa3BUTHSI, HU3KUH YPOBEHD
BBITIOJITHCHUS YYE€OHBIX 3aJIaHWi, HU3Kas YCIENTHOCTh 00yueHus. Iloatomy mpu
U3ydeHUU (PU3MKK TpeOyeTCs ICIICHANPAaBICHHOS WHTEIUICKTYyalIbHOE Ppa3BUTHE
obOyuaromuxcst ¢ 3IIP, oTBeuaromiee ux OCOOCHHOCTSAM U BO3MOXKHOCTSIM. YUeT
ocobenHocteil oOyuatomuxcsi ¢ 3IIP TpebGyer, 4TOOBI MpU H3YYEHUU HOBOTO
Marepuania o00s3aTeIbHO MPOWCXOAWJIO MHOTOKPATHOE €ro TMOBTOPEHHUE;
pacIIMPEHHOE PACCMOTPEHUE TEM M BOIIPOCOB, PACKPBIBAIONINX CBSI3b (DU3UKH C
KU3HBIO; aKTyaIN3alys MEPBUYHOTO KU3HEHHOTO OMbITa 00YJYarOITUXCSl.

YcBoeHne mporpaMMHOrO Marepuana 1o (U3WKE BBI3BIBACT OOJbIIHE
3arpynHenust y oOydarommxcs ¢ 3[IP, mostomy Teopus uszydaercs 06e3 BBIBOJIOB
CIOXHBIX (hopmys. 3amadun, TPEOYOIINEe MPUMEHEHUS CIOKHBIX MaTeMaTHYECKUX
BBIYMCIIEHUH W (OpMys, B OCOOEHHOCTHM TaKuUX TeM, Kak «MexaHuueckoe



JBIDKCHUEY», «ApXxuMmenoBa cuiay, «MexaHuueckass SHEpTUs», «IEKTPUUECKUE
ABJICHUS», «DJEKTPOMATHUTHBIE SIBICHUS», PEIIAIOTCA B KIACCE€ C IMOMOUIBIO
YUUTENS.

Oco0oe BHUMaHUE MPU U3YYEHUU Kypca (PU3MKHU yaemnseTcs MOCTaHOBKE U
OpraHu3aluy YKCIIEPUMEHTA, a TAKKE MPOBEJACHUIO (TPEUMYIIIECTBEHHO Ha KaXKIOM
YpOKE) KpPaTKOBPEMEHHBIX JEMOHCTpalMid (BO3MOXXHO C  HCIOJIb30BaHUEM
AIIEKTPOHHOM JIeMOHCTpaluu). HekoTopbie TeMbl 0053aTeNIbHO TOJKHBI BKIIOYATh
OTIOpHBIC JTAOOpATOPHBIE PaOOTHI, KOTOPHIC PAa3BUBAIOT YMEHHE IOJIH30BATHCS
MPOCTEUINTUMU TPUOOpPAMHU, aHAJTU3UPOBATH MOTYUYCHHBIC MaHHBIE. B CBs3M C
OCOOCHHOCTSIMM ~ TIOBEJIEHUS W  JAesrenbHOocTH  oOydaromuxcs ¢ 3IIP
(pacTOpPMOKEHHOCTb,  HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTpPOXKANIIUI
KOHTPOJIb 3a COOJIIOJCHUEM IMpPaBW TEXHUKU O€30MaCHOCTH TpPHU MNPOBEICHUU
7a00pATOPHBIX U MPAKTUYECKUX PAOOT.

Bonbioe BHuManue npu uzydennn ¢pusuku nogapoctkamu ¢ 3[1P oGparraercs
Ha OBJIaJICHUE UMU NPAKTUUYECKUMH YMEHUSIMU U HaBblkamu. [IpenycMmarpuBaercs
yMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEJICHUMN, BKIIIOUEHHE OTACIbHBIX TEM WU
HEeJIbIX pa3lieIOB B MaTepuayibl s 0030pHOro, O3HAKOMHUTEIHHOTO WIIU
(bakyIbTaTUBHOTO W3y4ECHUS. [Ipennaraercs YMEHBIICHUE o0Bema
MAaTEMATUYECKUX BBIYMCICHUN 34 CYET YBEIWYECHUS KAauyE€CTBEHHOI'O OIMCAHUSA
SIBJICHUU U TTPOLIECCOB

JlocTaTOYHOE KOJWYECTBO BPEMEHU OTBOAUTCS HA PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (DU3UKU C IKU3HBIO, C TEMHU SIBIICHUSIMHU,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUSHUKAM U3 UX )KU3HEHHOTO OMbITA.

MakcuManbHO  HUCHOJIB3YIOTCA ~ MEXKIPEIMETHBIE CBSI3M  C  TaKUMU
JTUCLUMUIUIMHAMU, Kak reorpadus, xumwus, Ouosiorusi, T.K. oOydarommuecs ¢ 3IIP
OCOOEHHO HYXAAI0TCS B IPEMOJAHECEHUU OJHOTO U TOTO ke yueOHOro MaTepuaia B
Pa3IMYHBIX aCIIEKTAaX, B €r0 BapbUpPOBAHWUH, B HEOJHOKPATHOM ITIOBTOPEHUHU H
3aKpEIUICHUN TIOJYYEHHBIX 3HAHUW M MPAKTHUYECKUX yMeHUH. [lo3Bomss
paccMaTpuBaTh OAWH M TOT K€ Y4YeOHBIM MaTepHall C pPa3HbIX TOYEK 3PEHUf,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €ro JIy4IlIeMy OCMBICJICHHIO, OoJiee
IIPOYHOMY 3aKPEIUICHUIO TIOJIYYE€HHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

IIpumepHble BHABI aeATeqabHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBieHHBbIE
0co0bIMM  00pa30BaTeJbHBIMH  TNOTPEOHOCTSIMH M olOecneyMBalouiue
OCMBICJIEHHOE OCBOEHHE COJIepP:KaHuM 00pa30BaHus N0 npeamery «Pusznkan

[IpumepHas TeMaTuyeckas 1 TEPMUHOJIOTHYECKas JIEKCUKA M0 Kypcy HU3HKH
cootBeTcTBYeT @OII OOO.

Copepxxanue BUIOB JesiTeibHOCTH oOyyatonuxcs ¢ 3[1P Ha ypokax ¢puzuku
OTIpEJIEISIETCS] KX 0OCOOBIMH 00pa30BaTEIbHBIMU TOTPEeOHOCTSIMU. [ToMUMO TIMPOKO
ucnoibszyembix B @OIT OO0 o6mumx ams Bcex 00ydaromuxcst BUIOB A€ATEIbHOCTH
ClIeyeT YCWINWTh BHIbI ACSITENbHOCTH, CleUU(UYHbIC ISl JAaHHOM KaTeropuu
neTei, o0ecrneuynBaroiie OCMBICIEHHOE OCBOCHHE COJAEpKaHHUsA 00pa3oBaHUS IO



IpeaMeTy: yCUJIEHUE MPEAMETHO-TPAKTUUECKON NEeATENbHOCTH C aKTUBU3alMen
CEHCOPHBIX CHCTEM; OCBOCHHE MaTepHalla ¢ OIIOPOM Ha aJITOPUTM; «IIOIIArOBOCTHY
B M3Y4YCHUM MaTepuaja; HCIOJb30BaHUE JOMOJHUTEIBHON BHU3YaJbHOM OIOpPHI
(cxeMbl, 111a0JIOHBI, ONTOPHBIE TAOJIUIIBI); PEUYEBOM OTUET O MPOILIECCE U PE3YJIbTaTe
NESATEIIbHOCTH;  BBIIOJHEHUE  CIEUUAIbHBIX  3aJaHuil, 00ecrneynBaroLINX
KOPPEKLIMIO PEerysiiuy  y4eOHO-II03HABATEIbHON JEATEIBHOCTH M KOHTPOJIb
COOCTBEHHOTO pe3yJibTaTa.

s oOyuatomuxcst ¢ 3[IP cyiecTBeHHBIM SIBISIFOTCSI MPHEMBI pabOTHI C
JEKCUYECKUM MaTepuajoM mo mpeamery. I[lpoBoautcs crneuuanbHas paboTa Mo
BBEJICHUIO B aKTHUBHBIN CIIOBaph 00YYAIOMIMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
W3ydyaemble TEepMUHBI BBOJATCS Ha TMOJMCEHCOPHOW OCHOBE, 0OOs3aTenbHa
BU3YaJIbHAsI TIOICPAKKA, ATOPUTMBI pAOOTHI C ONIPEACTICHIEM, OTTOPHBIE CXEMBI AJIs
aKTyalu3aliyd TEPMUHOJIOTHH.

B cBs3u ¢ 0coObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYaAIOUIUXCS C
3IIP, npu 1uiaHupoBaHUM pPabOThl YUEHHKA HA YPOKE CIEAYeT MPUAEPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeoOXoauMoO: JdaBaThb aJIrOPUTM OTBETa; pa3pellaTh
I0JIb30BAaThCS IUIAHOM, COCTABJICHHBIM IIPU TMOATOTOBKE JIOMAIHErO 3aJaHus;
JaBaTh OoOJbllIe BPEMEHM TOTOBUTHCS K OTBETY Yy JOCKH; pa3peliarb JenaThb
IpeBapUTENbHBIE 3alIUCH, TI0JIb30BATHCS HATJISAHBIMU OCOOUSMHU.

2. Ilo BO3MOXHOCTH 3a/iaBaTh OOYYaIOIIUMCSI HaBOASIIUE U YTOUHSIOUINE
BOTPOCHI, KOTOPBIE TOMOTYT MM TTOCJIEIOBATEIbHO U3JI0KHUTh MaTepHal.

3. CucreMaTu4ecKy IPOBEPSITh YCBOSHUE MaTepuasa 1o TeMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPY>KEHUS MPOOETIOB B MPOLLIEIIEM MaTeprare.

4. B mpouecce wu3ydeHUsT HOBOTO MaTepuana BHMMAHHE YYECHHKOB
oOpaiaercst Ha HanboJiee CI0XKHbBIC pa3fieNbl u3ydaemMoi Tembl. HeoOxoaumo yaiie
oOpalaThCsi K HUM C BOIIPOCAMU, BBISICHSIOUIMMH ITOHMMaHue yueOHOro MaTepuaia,
CTUMYJIMPOBATh BOIIPOCHI MPU 3aTPYAHEHUSX B YCBOEHUU HOBOTO MaTepuaia.

Mecto yuyeOHOoro npeamera « @usuka» B y4eOHOM ILIaHe

B cootBerctBum ¢ denmepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJAapTOM OCHOBHOTO 00111ero 00pa3zoBaHus yueOHbIN npeameT « PU3nuKa BXOIUT
B TMpeaMeTHYI0 00jacTh «EcTecTBeHHBIE HAyKH» M SBISCTCS 00S3aTeIbHBIM ISt
uzydyenusi. Conepxkanue ydeOHoro mnpeamera «®Pusmnka», MPEACTABICHHOE B
denepanbHON paboueit nporpamme, cootBeTcTByeT GI'OC OO0, denepanbHOM
oOpa3zoBaTeILHON MporpaMMe OCHOBHOIO 0011ero oOpaszoBanus, denepanbHOI
aIanTHPOBAHHON 00pa30BaTENIbHON MpOTpaMMe OCHOBHOTO 00111ero oOpa3oBaHUS
JUTsT 00YYaIOIIUXCSl C 3aIEPKKON TMCUXUUYecKoro pasputus. OO0Iee 4nciao 4acos,
PEKOMEHIOBAaHHBIX ISl M3y4eHHUs: (u3uku Ha 0a30BOM ypoBHE, — 238 4acoB: B 7
KJ1acce — 68 yacoB (2 yaca B HEJENI0), B 8 kiacce — 68 yacoB (2 yaca B HEZENIO), B
9 knacce — 102 yaca (3 gyaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KaI0IIEero Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. H3Mepenne Qu3nueckux BenuuynH. DuU3NYECKue
npudopsl. [lorpemHocTs u3mepeHnii. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arT MPUPOLY.
EcTecTBEeHHOHAy4YHBII METOJl TMO3HaHWA: HAOIIOJEHUE, IOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro sBiieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®dusnyeckue nNpuOOpHI U MPOLEaypa NPSIMBIX U3MEPEHHUI aHAJIOTOBBIM H
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs IKaIbl U3MEPUTEILHOTO TPUOOpa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

N3mepenne temneparypbl IpU IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M

JaTYMKa TEMIIEPATYPBI.

6. IlpoBeneHue uccineaoBaHUsS MO MPOBEPKE T'MIOTE3bl: AAIBHOCTH MOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, ueM OOJIblle BhICOTA

M

IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBmxenne wyactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUS YaCTHIl C
temriepatypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(kpucTaImyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO IBUKEHUS.



2. Hab6monenue nuddyszuu.
3. HaGmionenue  siBneHUM,  OOBSACHSAIONMIMXCS ~ MPUTSKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka pauamerpa aromMa METOJOM PSAOB (C  HCIOJIb30BaHUEM

dboTtorpaduii).

2. OnbITHI 0 HAOJIIOCHHUIO TEIUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO HPUTSIKEHUS.

Pa3nea 3. /IBuskeHue U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SlBnenve wuHepuuu. 3aKOH WHEpUMH. B3ammonencTtBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMSI Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BellecTBa.

Cuila Kak XapakTepucTHUKa B3auMozeicTBUs Tenl. Cuina ynpyroctd M 3aKoH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromasa cuil. Cuiia TpeHUsl.
TpeHne CKOJIb)KEHU U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.

HabGnronenue siBjeHUST MHEPIIHH.

Hab6mronenue n3MeHeHust CKOPOCTH MPY B3aUMOICHCTBUU TEll.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TET.

CroxeHune CHJl, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B XKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHure CpeAHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o

HAaKJIOHHOM IJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHsS (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

A

o)

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHHUS CKOJBXKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.
Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [lHeBMatnueckue
MaIIuHbI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauyueckunt mpecc.
[IposiBnenue necTBUsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHOM YacTu Tea
U TUIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.
. YCIIOBHE IJIaBaHUA TEJ: TUIaBaHUE WITU TIOTPY>KEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIICHUSI TUIOTHOCTEH TeJa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMA MOrpyKEHHOU B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJKUBAIOMICH  CWJbL, JEUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KHUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJa ¥ OT INIOTHOCTH KHUIKOCTH.
5. KoHcTpyupoBanue apeoMeTrpa WM  KOHCTPYUPOBAHHUE JIOAKU H
OIIpELEIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [[pumeneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J0Toe
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIrUU B MEXAHUKE.

Jlemoncmpayuu.

1. ITpuMepsl OpOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenenue pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JABM)KCHUU Tella 110

TOPU30HTAJIBbHON MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUN PABHOBECHS phlUara.

3. Hzmepenue KIIJI HakIOHHOM MIIOCKOCTH.

4. H3yyeHne 3aK0HA COXPAHEHUS MEXAHUYECKOW SHEPTHH.

8 KUIACC

Pa3zneua 6. TeruioBble iBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUUECKOW TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHUS. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss sHeprus. CrnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Bubl Teronepeaaun: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamanca. [lmaBnenue wu
OTBEP/JICBAHUE KPUCTALIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ termoBoro asuratesns.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmroneHne OpOyHOBCKOTO JABUYKEHUS.



HaGmonenne nuddysuu.

HabGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHU.
Habnrogenue TemioBoro pacuvupeHus Teml.

M3MmeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXICHUH.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Buasl Tertonepenaym.

OxJ1a)KieHue IpHu COBEPIIEHUH PabOTHI.

. HarpeBanue npu coBepuieHur paOOThl BHEIIHUMH CHIIAMHU.

10 CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIIECTB.

11.HabmtoieHue KUneHus.

12.HabmtoieHre MOCTOSIHCTBA TEMIIEPATYPHI IIPH TJIABJICHUU.

13.Mozaenu TeIUI0BBIX ABUTATEIEH.

Jlabopamopuvie pabomul u onvimel.

1. OnbIThI 1O OOHAPY>KEHUIO JCHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbpIThI MO BBIPALIMBAHUIO KPUCTAIUIOB IOBAPEHHOM COJIM WITU caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OnpeneneHue JaBJICHUS BO3yXa B Oa/JIOHE HITIPUIIA.

5. OmnbITbl, AEMOHCTPUPYIOIIHE 3aBHCUMOCTH JABJIEHHS BO3JyXa OT €ro

00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmroneHue W3MEHEHUS BHYTPEHHEW DSHEPruM Tela B pe3yibTaTe
TEIJIoNnepeayi U padOThl BHEITHUX CHJT.

8. UccnenoBanue sBICHHS TEIUIOOOMEHA MPH CMEIIUBAHUM XOJIOJHOW U

ropsitue BOJIBI.

9. Ompenenenue KONMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEIMJI000MEHE C HATPEThIM METATUYECKUM ITUITUHAPOM.

10.0Onpenenenue ynenbHOU TEIIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoiecca UCIapeHusl.

12.0npenenenre OTHOCUTEIBLHON BIAXHOCTH BO3/1yXa.

13.0mnpenenenue yaenbHOM TETUIOTHI TUIaBJIEHUS JIbJIA.

Pazgen 7. JaekTpudecKkue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onekrpuyeckoe mnotsie. Hanpsxk€HHOCTH 3iekTpudeckoro mnosist. IlpuHnmn
CYIEPIIO3ULIUH 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsIa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U T'a3ax.

Onektpudeckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
IS ydacTka nenu. [locnenoBarenbHoe U mapajuieIbHOE COEIMHEHHUE IPOBOIHUKOB.

PaGota ® MOMmMHOCTH dJeKTpUYeCcKoro TokKa. 3akoH Jlxoyms—JIeHia.
DneKTpudecKre Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OmbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO ~ TOKa. VICHOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.

JIBa pozia 3JIEKTPUUYECKHUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXPAHEHHUS AIEKTPUUECKUX 3aPAIOB.
[TpoBOAHUKY U TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
M cTOYHMKY TOCTOSIHHOTO TOKA.

9. JleiicTBUS DIIEKTPUUYECKOTO TOKA.

10.25nexTpudeckuii TOK B KUJIKOCTH.

11.T"a30BbIi1 pa3psia.
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12.1i3mepenue cuiibl TOKa aMIIEpMETPOM.

13.3mepenue 31eKTpUYECKOro HaMPSKEHUSI BOJIbTMETPOM.
14.Peocrar 1 MarasuH CONPOTHUBIIEHUMN.

15.B3anmMopaeiicTBre TIOCTOSHHBIX MAarHUTOB.

16.MoaenrpoBaHre HEBO3MOKHOCTH pa3/ielIeHUs MOJI0COB MarHuTa.
1'7.MonenupoBaHuE MAarHUTHBIX MOJIEN ITOCTOSHHBIX MAarHUTOB.



18.0mbIT Dpcrena.

19.MaruuTHO€E noJyie TOKa. DJIEKTPOMATHHUT.

20./leiicTBrE MATHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

21.OnexTpoaBUAraTeab NOCTOSHHOTO TOKA.

22.VccnenoBaHue sIBICHUS dJEKTPOMAarHUTHOW MHIYKIIUH.

23.0nbiThl Dapanes.

24.3aBUCMMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1. OnpiTel 1O HAOMIONEHUIO JJICKTPU3ALUU Tel HWHAYKIUWEH U MpHU
COIPUKOCHOBEHHH.

2. HccnenoBanne MAEUCTBHUS DJIEKTPUYECKOTO TMOJII HA NPOBOJHHUKU H

JUAJIEKTPUKH.

C6opka u poBepka padOoThI IEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.

W3mepeHue U peryJmpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 pE3UCTOp, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUEHHMS U MaTepuaa.

8. IIpoBepka mpaBwia CIOXEHUS HANPSHKEHUM NPU MOCIEAOBATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjsi CHJIbI TOKA IPH MapauIeIbHOM COEOUHEHUH
PE3UCTOPOB.

10.0Onpenenenue paboThI AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

11.0npenenenrne MOIIHOCTHA  BJIEKTPUUYECKOTO TOKA, BBIJICISIEMOM HA
pe3ucTope.

12.WccnenoBanre 3aBUCUMOCTU CHJIBI TOKA, UIYLIErO 4Yepe3 JIAMIIOUYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Onpenenenune KIIJI narpesarens.
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14.VccnenoBaHne MarHUTHOTO B3aUMOJEHCTBUS MOCTOSSHHBIX MarHUTOB.

15.13y4yeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB IIPU UX 00BEAMHEHUN
Y Pa3JIECIICHNH.

16.MccrnenoBanue AeMCTBUS AIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbITEI, JOEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJECWCTBUS
KATYILIKHU C TOKOM M MAarHUTA OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.

18.M3yueHne neicTBUSI MArHUTHOTO MOJIL Ha MTPOBOJIHUK C TOKOM.



19.KoHCcTpyupoBanue v u3yuyeHue padboThl 3JEKTPOABUTATEIS.

20.N3mepenue KII/] anekTpoaBUraTesibHOM YCTaHOBKH.

21.0mBbITBI IO UCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICIOBAHUE W3MEHCHUM 3HAUYEHHUS] U HAIMpaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.
Mexanudeckoe aBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBvkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.
VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOOHOE
nagenue. OnwiTel ['anues.
PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yvacrora oOpamnieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.
IIepseiit 3ak0H HeroTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyTIEpIIO3UIUN CHUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIbI TPCHUSI.
Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.
PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTH.
Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.
Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu U padoThl. [loTeHIManbHasE SHEPTUS Tela, MOAHSITOTO Haj
ITOBEPXHOCTHIO 3eMIH. [loTeHImanbHas sHeprus cxaTtor npyxunsl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.
Hemoncmpauuu.
1. HaGnroneHre MEXaHMYECKOTO JBMXKCHUS Tela OTHOCUTENIBHO Pa3HbBIX Tel
OTCYETA.

2. CpaBHeHue TyTel U TPACKTOPUN ABUIKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. M3MepeHue CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHS.

&

HccnenoBanue Mpu3HaKOB PABHOYCKOPEHHOTO ABMKEHHUSL.
5. HaOmroneHue nBUKEHUs Teja M0 OKPYKHOCTH.



6. HabumroneHne MexaHU4eCcKUX SBJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKH.

7. 3aBHCHUMOCTh YCKOPEHHMS Tejla OT MaccChl Tejla M JEHCTBYIOIIEH Ha HEro
CHJIBI.

8. HaOmronenue paBeHCTBA CHII IPU B3aUMOJICHCTBUM TEII.

9. U3meHeHue Beca Tesa IpU YCKOPEHHOM JIBUKEHUH.

10.ITepenaya umiynbca mpu B3auMOJEHCTBUH TE.

11.IIpeoOpazoBanus SHEPTUX IPU B3aUMOICHCTBUH TEII.

12.CoxpaHeHue uMITyJibca IPU HEYNPYTOM B3aUMOICHCTBUU.

13.CoxpaHeHue umiyibca npu abCOIOTHO YIIPYTOM B3aUMOJEHCTBUM.

14.HabntoneHne peakTUBHOTO JIBUKECHHUSL.

15.CoxpaHeHne MEXaHM4ECKOM 3HEPTUH MPU CBOOOTHOM MaJCHHH.

16.CoxpaHeHre MEXaHUYECKON IHEPTUU TP ABMKEHUH TeJla MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1. KoHCcTpyupoBaHue TpakTa I pasrOHa M JaJbHEHIIETO PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

2. OnpeneneHue CpelHEN CKOPOCTU CKOJBXKEHHS OpyCcKa WU JBUKCHUSA
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUs Tejla MPU PAaBHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOU TUTOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka TUINOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBJKEHUU 0e3
HAa4YaJIbHOW CKOPOCTH IIyTHM OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. UccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIbI
HOPMAJIBHOTO JaBJICHMUS.

7. Omnpenenenune K03 GUIIMEHTA TPEHUS CKOJIBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenue padOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

*

10.0npenenenue pabOThI CWJIBI  YOPYTOCTH TPU TMOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11.13yueHne 3aKOHA COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.



KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepUOI,
4acToTa, aMIUINTYy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
DHEPI'UH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHykaenaele — konebanms.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKMX BOJIH. [IpomosibHble U
MONIEpEYHbIE€ BOJHBI. J[MMHA BOJHBI M CKOPOCTb €€ pacnpoCTPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. Habmonenue xoneOaHuil TeNl MOJ JIEHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJIEOaHW U PE30HAHCA.

PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI pPE30HAHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue 4dYacToThl W IepuoAa KoOJI€OAHUN MaTeMaTH4YECKOIo
MasiTHUKA.

2. OmpeneneHue 4acTOThI U TIEpHo/Ia KOJEOaHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEPHOIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH
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rpy3a OT JJIMHBI HUTH.
4. ViccnenoBaHue 3aBUCUMOCTHU NMepUoAa KOJIEOAHUM MPYKUHHOTO MAasITHUKA
OT Macchl Tpy3a.
5. IlpoBepka He3aBUCHMOCTH NepuoAa KojeOaHuM rpy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl Ipys3a.
6. OnbITEl, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  TNepuoja  KoJjieOaHUit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. VI3amepenue yCKOpeHUsi CBOOOHOTO MaIeHUS.
Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
AJIEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnexTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETa.
Hemoncmpauuu.
1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoisiHOBBIE CBOICTBA CBETA.



Jlabopamopnsie padomul u onvimel.

1. V3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmuenHoe
pacnpoctpanenue cseta. 3atmenus Connina u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xop aydeit B auH3e. OnTHueckas cucreMa (oTtoarmapara, MUKpPOCKOIA
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim3opyKkoCTs U 1aabHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon ydei B coOuparoriei JIMH3e.

XO0J ny4yer B pacCenBaIOIIECH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

. Ilpunuun geiictBug poroannapara, MUKPOCKOIIA U TEJIECKONA.
10.Mopnens rnasza.
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11.Pa3noxxenue 6eoro cBeTa B CIICKTP.

12.ITomyueHnue 0enoro cBeTa MpH CJIOKEHUU CBETA Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXEHHUS CBETOBOIO Jiyda OT yrija
najicHusI.

2. V3ydeHwne xapakTEepPUCTUK M300pKEHHSI MPEMETa B TIIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJCHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. Tlomydenne n300pakeHHUI C ITOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Ompenenenune GOKyCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI COOMPAOIICH
JIUH3HL.

6. OTBITHI IO PA3I0KEHUIO OEJIOT0 CBETa B CIICKTP.

7. OmBITHI TI0 BOCHPHUATHIO IIBETA MPEAMETOB NPH WX HAOJIOJCHHH 4Yepes3
I[BETOBBIE (DPUIIBTPBHI.



Pa3nen 12. KBanroBble AIBJICEHHUS.

OmnwiTel Pe3epdopna u minanerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U MoroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOTO YHCEIL.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W 3HEpruu. Peakiuu cuHTe3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HA >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TTOTJIONICHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTrunka HOHU3UPYIONINX U3ITYUSHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmtoieHue CIIIONIHBIX U TMHEHYAThIX CIIEKTPOB U3IYYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YACTUIBI 10 TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. W3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH /I CUCTEMAaTHU3aIluu
1 000011IeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA ICSITEIBHOCTH, MPUOOPETEHHOTO
MpU HU3YyYEHUH BCETro Kypca (U3UKH, a TakXe ISl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 1O (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.
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[Ipr M3yuyeHUM NaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAaY4YHasi IPAMOTHOCTb. OCBOCHHUE HAYYHBIX METOIOB HCCIECIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3NUECKHE
SABJICHUS, NPUMEHsA I[IOJIyYCHHbIC 3HAHUs, pewarb 3a4ayd, B TOM YHCIE
KaY€CTBEHHBIEC U DKCIIEPUMEHTAJIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CYET TOT0, UTO OOYUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPHIX UM TIpeiaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTb M HAy4HO OOBACHATH
(duznyeckue BJICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHMs (PU3UUECKUX SBJICHUH, B TOM
YyucIie 71 IPOBEPKU TMIIOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHSTH HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPAKTUUECKOIO UCIIOJIb30BAHUS PA3IMUYHBIX HCTOUHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
DHEPIUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKyM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKECHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOIO HMHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
Os1aromoJry4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO TOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMupOBaHHOCTH HaBBIKA pedIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OMTUOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U GPU3NYECKUX 3HAHUIA;



e - MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUSI HA TPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY>Kalollel Ccpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILICHKA UX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYXKAIOLIEH CPEIbI;

e - OCO3HAHME IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuu K U3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPU BBIMOJHEHUU HWCCICAOBAHUN U
IPOCKTOB (DMU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
IPYTUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kcie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
du3uKy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHU;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(stBIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
000011IeHNS U CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYMS B pacCMaTpPUBaEMbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SIBIICHUSIM;
BBISIBIIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U IMPU H3YUYEHHH (PU3NUECKUX
SIBJICHMI U IPOLIECCOB, JI€TATh BBIBOJIBI C HCIIOIb30BaHUEM JAETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTAaTh TUIOTE3bl O B3aMMOCBSI3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BHIOUPATh CIIOCO0 pelieHus yueOHol Ppuznyeckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHUs, BBHIOOp Hauboee
MOJXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOIrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATh 000OILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAaKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MPEICTABICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peELIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pPELICHUE 33JaYd M MOAJAep KaHHe
OJ1arokesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABJIATh CBOM CYXACHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jraniora, OOHapyKMBaTh Pa3IUIHUE U CXOACTBO MO3UIIHIA;

BBIP2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;



nyOJIMYHO MPECTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3HMUECKOTO OIbITa
(9KCIIepUMEeHTa, UCCIICA0OBAHMS, TPOCKTA);

NIOHUMATh U UCIOJIB30BATh IPEUMYIIIECTBA KOMAaHAHOM U MHIAMBH Y aJTbHON
paboTHI IPU PEIIeHUH KOHKPETHON (U3NYECKOM MPOOIEeMBbI;

NPUHUMATD L€ COBMECTHOW NI€ATEIHHOCTH, OPTraHN30BBIBATh JECUCTBUSA
no e€ JOCTIDKEHHIO: paclpeiessTh poid, oO0CYyXIaTh MpPOIEecChl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH;
BBITIOJHATH CBOIO YacThb PaOOTHI, TOCTUTasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIPABJICHHUIO U KOOPAUHHUPYS CBOU IEUCTBUS C IPYTUMH YWICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIsL pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aauu Win
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MEHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDIKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUThH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(U3UYECKOTO  HCCICIOBAHWS WIJIM IPOCKTa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro YeJoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU penieHun (PU3NYECKUX 3a1a4d Uiu
B YTBEPKICHUSIX HA HAYYHBIC TEMbI M TAKOE K€ MPABO JIPYTOro.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHMUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIIOBOE BUXKEHUE YaCTUI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEPHOE  JIB)KCHHE,  WHEpIUS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, lIepeada JaBJIeHUs TBEPABIMU TEIAMMU, KUIKOCTAMU U ra3amH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, IMPEBpAIllCHUsT MEXaHWYEeCKOU
HHEPrUMr) MO OMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb INPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’KalollleM MHupe, B TOM 4Hcle (U3HUECKUE SIBICHUS B INPUPOJE:
OpPUMEPBI JIBUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXKUBOU
npupoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, ppluard B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJIEJISITH CYIIIECTBEHHbIE CBOWCTBA (IIPU3HAKHU) (PU3UUECKUX SBICHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BpEMsI, Iy Th,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
CHUJIa TPEHHSL, TaBJIICHHE (TBEPIOIO TEJA, KUIKOCTH, I'a3a), BBITAIKUBAIOIIAS
cChjia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMANbHASL SHEPrusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONb3YEMbIX BETMUMH, UX 0003HAYEHUS U €TUHULIBI
¢u3nyecKuX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys MpaBUJIa CJIOKEHHsS CHII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHus pbryara (0Joka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAaKTHKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBl, CBS3BIBAtONINE (PU3WYECKUE BEIWMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
($u3NYECKUX METOOB, B OIMCAHUU UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
IPEOoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HUHTEPIPETUPOBATH OTYyUEHHBIN
pe3ysibTaT, HaXOJWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI MO €ro
pe3yabpTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
(duznyecKux CBOMCTB TeM: (POPMYIUPOBATH IPOBEPSIEMbIE ITPEATTIOJIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOIO 000pYyI0BaHUS, 3aMUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JIBMXKYLIETOCS TEJIa OT BPEMEHU JBHKEHUS TEJa, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CHJIbI TPEHHS OT IUJIOLIAAU CONPUKOCHOBEHUS TEJl, CHJIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NpPEasO)KEHHOMY IUIaHy, (DUKCHUPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



IPEUIOKEHHBIX TaONUIl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKHUBAIONIAsl CHUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KUAKOCTh  T€No, KOI(PPUIMEHT TMONEe3HOro  JNEWCTBUSA  MPOCTHIX
MEXAaHU3MOB), CJenys HNPEIJIOKEHHOW HHCTPYKLMHU: IPH BBINOIHEHUU
U3MEpPEHU coOMpaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUH Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, APEOMETP ), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJi1 obecriedeHusi 0€30MacHOCTH TPpH OOpaIleHnu ¢ mprudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY KaIOIEH Cpe/ie;

OCYILIECTBISATH OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpHUEMaMH KOHCTICKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO CONEP)KaHUS, B TOM
qHCIie MyOJUYHO JIeNaTh KPaTKUEe COOOIICHHS O pe3yIbTaTax MPOESKTOB WIIN
y4eOHBIX HCCIIENOBAaHUM, IPU ATOM TPaAaMOTHO WCIOJB30BaTh M3yYEHHBIN



MOHATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaessiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aj[a4aMH,
CJICIUTh 3a BBIIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K xoH1y 00yueHus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIusl, IUIABJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAJI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHUE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3MYECKUX SBIICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUYECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper moIr0CcoB, pOJib MATHUTHOTO TTOJIS JJ1s )KM3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUYECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, VyACNbHAs TEIUIOTa
MJIaBJICHUsI, yJeJbHAas TeIUIoTa MMapooOpa3oBaHusl, YJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAallIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/lyXa, JIEKTPUYECKUAN 3apsil, Cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (DUBUUYECKUN CMBICT
UCIIOJIb3YEMBIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH
CTpPOEHUS BEIECTBA, NPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU ITOM 1aBATh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pemarb pacy€THblE 3a1adyd B 2-3 JEUCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUisl €€ pelieHus, NPOBOAUTh PacyéThl U CpPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pELIMTh MpPH [OMOIIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUA WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aUMOJEUCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MArHUTHBIX TOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHMTHOTO TMOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYIUPOBATH



pOBEpsSEMbIE MPENOJI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSKEHHUS C HCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpPYyroi C HUCHOJIb30BAaHUEM MPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAN IOMEPEYHOro
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TIOCIENOBATEIIBHOIO M NApPaJUIEIbHOIO  COEIUHEHUHN
IIPOBOJIHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYCHHOM 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1eTaTh
BBIBO/IbI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpPEeHUsS (PU3NYECKUX BETUYUH (yAesIbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIECHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

cOOJII01aTh MpaBUJia TEXHUKU 0€30MaCHOCTH IIPHU padoTe C J1ad0paTOPHBIM
000opy1I0BaHUEM;

XapakTepu30BaTh MPUHIUIBLI  JCUCTBUS HU3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, MTapOBasi TYpOMHA, aMIIEPMETP, BOIBTMETP,
CUETUMK DIJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIIbHbBIC AIEKTPONPUOOPHI (mpumepsl), BIEKTPUYECKUE
MPEAOXPAHUTEIHN, SIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHYHbBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUYECKUX LEnell ¢
MOCJIEIOBATEIbHBIM U NTAPAIIEIbHBIM COCIUHEHUEM JIEMEHTOB, pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

NPUBOJIUTH  MpUMEPHl  (HaXOAUTh  HHQPOpMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU



JKU3HU Il obecrieueHrs 0e€30MacHOCTH MpU OOpalleHuu ¢ npudopamMu U
TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3NUECKOTO COJICpKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWA © TYTEM CpPaBHCHHS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIJICIIATH HH(OOPMAIIUIO, KOTOPAs SIBISIETCS
MIPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOIA;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CITIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MHTEepHeT, BIageTh NpuUEMaMH KOHCIIEKTUPOBAHMSI TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJiep KaHMs, B TOM YHCJIE ITyOIMIHO MPEACTABIISTE PE3YJIbTAThI TPOCKTHOM
WJIM UCCIIE0BATENIbCKOM AESTENHHOCTH, IIPU ITOM T'PAMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHSATUMHBIMN anmaparT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTAlIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHWHN (U3HMUCCKUX
MPOIECCOB paCHpeAeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeATEeTLHOCTH TPYIIIHI, BEICTPAaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHus B 9 kiacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh IOHATHSA: CHUCTEMa OTCuYéTa, MaTephalibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHHUS, ae(opmarius
(ympyrasi, mjgacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M IEperpys3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMarHUTHbIE BOJIHBI, IIIKaJIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JadbHO30PKOCTD,
CTIEKTPBI MCITyCKaHWsI U TOTJOMIeHUs, anb(da, 0eTa- u ramMmma-u3IydeHus,
U30TOIIbI, AJI€PHAs SHEPTETHKA,;

pa3nuuaTh SIBICHHSA (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIDKEHUE, CBOOOIHOE
najJicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY)KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIBU)KEHUE, KOJieOaTeIbHOE ABMXKEHHE (3aTyXaroliue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKECHHE



3ByKa, MPSMOJIMHEMHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMTMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHUS B TPHPOJIC:
MPWINBHI M OTIUBEI, ABMKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPpauOIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHHUE
OPUPOAHBIX MHHEPAJIOB, JEHUCTBUE PAJIMOAKTUBHBIX W3IyYCHUNH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBJICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA Tel M (PU3MUECKHEC SIBJICHUS, UCTIOIB3YS
dbu3nueckue BEIWYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEpEeMEIlCHUEe, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOJTHOTO TIQJEHHUs, BEC Tela, HUMITYJIbC Tela, WMIYJbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
MPY>KUHBI, KHHETUYECKAsi JHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TpPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HauEHUs W €IUHUIBI (PU3NUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTMMU BEITUYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAKEHUS H
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPU SIICPHBIX PEaKIUsIX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHNUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (IM3MUYECKUX SIBJICHHM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peraTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3aJ]aui 3alUChIBaTh KPATKOE yCIOBHE, BBISABIATH
HEJOCTAIONINE WIN W30BITOYHBIC TaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE Il pEIIeHUs, MPOBOAUTH pAcu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$uU3MYECKUX METOMOB, WCIONB3ysS OMHCAHWE WCCIICOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEAINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(du3nYecKuX CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BEIBOJIBL;

POBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOl BeMMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOJNTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaydaJbHOW CKOpPOCTH, TMepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHWs CBETa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



(¢u3nyecKuX BEIMYMH B BUAE TaOaUI U IpaduKoOB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeA0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUsl, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHU4ecKass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CHa CcoOWparomei JWH3bI, pPaANOaKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIMIOJHATH
U3MEpEHHs, CleAys MPEeIOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QU3MUYECKUX MOJIENEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JJMH3a, IUIaHEeTapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO sI7Ipa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHMJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
IXOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaXx (U3MYECKUX SBJIEHUM M  HEoOXoguMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB M TEXHOJIOTHYECKHUX MPOIIECCOB MPH
pelIeHnr  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKeHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OpPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieueHus] 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIUPYS MOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIFHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPU BBINOJIHEHNN Y4E€OHBIX 3aJJaHUI HAyYHO-TOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COAECpkKaHUs, CIIPABOYHbIE MAaTEPUAIIbl, pECYPCHI
cetu IHTEepHeT, Biaxerb INpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBans HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3ybTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIbBHOCTH, IIPU  3TOM TI'PAaMOTHO  MHCHOJIb30BaThb  W3YYEHHBIU
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOLIEr0 MUPA
bubmuoreka [{OK
1.1 ®dusuka - HayKa 0 MPHUPO/Ie 2 0 0
K PHPOA https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 0 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
. 0 bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
0 0 bubnuorexa [JOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ 0 | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 0 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e
3.1 MexaHn4eckoe JBHKEHUE 3 0 0 bubmorexa [OK

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




bu6nmoreka [IOK

2 )41 4 1
3 HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 0 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > 0 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBaeHUs
. bubmuoreka [JOK
1.1 CtpoeHue u CBOWCTBA BELIECTBA 7 0 0 hitps://m.edsoo.ru/ 74181 ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 0 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i 7 2 2
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [JOK
2. M 1 1.5
3 AAHTHPIC ABJCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4 0 0
MEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. MexaHuuyeckue siBJEeHHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 0 | bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 0 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexannueckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue Koyeba 7 0 3
XQHIHCCIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 0 ) bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka Konrposbnubsie IIpakTnueckue L
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
| ®du3nka — Hayka o npupozne. ABneHus | 0 0
npupoabl. PuznuecKkue BICHUS
) MexaHuueckue, TeII0BbIE, JIEKTPUUECKUE, 1 0 0
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 ®u3nuecKue BeIMUYUHbI U UX U3MEPEHUE 1 0 0
VYpok-uccnenosanue "M3mepenne
4 TEMIIepaTyphl IIPHU MOMOIIH KHJIKOCTHOTO 1 0 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”
Kaxk ¢usuka u npyrue ecTeCTBEHHbIE HAYKH
5 u3yd4arot npupoay. EcrecTBeHHOHAayYHBIN | 0 0 bubnnoreka [JOK
MeTo nmo3HaHus. Onucanue GU3NIECKux https://m.edsoo.ru/ff09f72a
SBJICHUM C IIOMOLIBIO MOZEIIEH
Ypok-uccnenosanue "[IpoBepka runoTessr:
6 JAIbHOCTH MOJETA HIapuKa, MYIEHHOTO 1 0 1
TOPU30HTAJILHO, TEM O0JIbIlIEe, YeM OOJIbIle
BbICOTA ITycKa"
Crpoenue Bemectsa. ONBITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE 1 0 0 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BeleCcTBa
8 JIBMIKEeHHE YacTHIl BEIISCTBA 1 0 0 bubnnorexa LIOK

https://m.edsoo.ru/ff0a013e




VYpoxk-uccinenosanue «OMbIThI 1O

9 HAOJII0JIEHUIO TEIIOBOIO PacIIUPEHMS
razoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBsI3b MEK 1y CBOMCTBAaMU BEILLECTB
1 B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubmumoreka [IOK
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2 Mexanunueckoe aBuxeHne. PaBHoMepHoe u bubnunoreka [JOK
HEPAaBHOMEPHOE [IBIDKECHUE https://m.edsoo.ru/ff0a05¢c6
bubmuorexa [JOK
13 CxopocTs. Epmmitet cxopoctn https://m.edsoo.ru/ff0a079c¢
14 Pacuer nytu ¥ BpeMeHU IBUKECHUSA bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH HHEPITUH.
15 BsapII)Moz[eﬁCTBHe TenpKaK MpUYUHA bubmnorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUXKECHUS TEJl
16 [ImoTHOCTH BemecTBa. PacyeT macchl bubmuorexa [JOK
o0Bema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEa»
13 Pemenne 3amay mo teme "IlinoTHOCTE bubmuorexa [JOK
BemlecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHHs (edopMmariin)

MIPY>XUHBI OT HpHJ’IO)KGHHOfI CHIIBI»




21

SIBnenue tarorenua. Cria TSHKECTU

CBs13bp MEXly CUJION TSYKECTH U Maccou

22 tena. Bec Tena. Pemenue 3anau no reme bubmmorexa LIOK
’ ' s https://m.edsoo.ru/ff0al778
"Cuina tsxectn"”
Cuiia TSKeCTH Ha JPYruX IJIaHeTax. bubnnoreka [HOK
23
Pu3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubmuorexa [JOK
24 H3mepenue cun. Jlunamome
p a P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocTs
https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHJI, HalPaBIEHHBIX 110 bubnnoreka [JOK
OAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
7 Pewienue 3agau o reme
"PaBHonelicTByrOmas cui"
TpeHue CKOIbKEHNS U TPEHUE MTOKOSI. bubnnoreka [JOK
28
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CHUJIBI JJABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICVCTBYIOIICH CUIIBI
Pemenue 3agau no remam: «Bec Tenay,
31 «['papuueckoe n3o00paxxeHue cum» bubmmorexa LIOK
P Vp ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
1 KonTponbhas paboTa o remam:

«MexaHnuecKkoe JABUKCHUCH, «Macca,




IUIOTHOCTBY, «Bec Tenay, «['paduyeckoe
n300paxenue cuimy, «CHITbD)

13 Hasnenune. CriocoObl yMEHBIICHUS U bubmuorexa [JOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTb JAaBJICHUS bubnnoreka [HOK
ra3a ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHust TBEPABIMU TEIAMHU, bubnunoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJKOCTH U ra3e, BBI3BAHHOE bubnuorexa [JOK
IEUCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnunoreka [JOK
38 Coobwaromuecs cocy bl https://m.edsogru/ff0a2970
39 IM'mapasnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [puunnel
A1 CYIIIECTBOBAHMS BO3AYIIHON 00OIOUKH bubnnoreka [JOK
3emiu. 3aBUCHMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bSa
JIaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHNE E:fi;;fg;gﬁifoazbsa
43 N3mepenune armocdeproro aaBieHus. OnbIT bubnmoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubmuotexa [JOK

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4




bapometp-anepousa. ArmocdepHoe

bu6mmoreka [JOK

45
JIaBJICHHUE HA Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtmochepHoe
JnaBjeHue"
JlelicTBUE KUJIKOCTH U ra3a HA
47 IIOTPY)KEHHOE B HUX TEJI0. ApXUMEIOBA Eubmorexa ITOK
124 AP https://m.edsoo.ru/ff0a3276
cuia
JlaGopaTopHnas pabora «Onpenenenne
48 BI)ITaJII)KI/IBzIO epﬁ CHIIBI eP”II)CTB FOIlICH Ha bubmorexa LIOK
m » AL yrom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «ccnegoBanue 3aBUCHMOCTH Beca Teila B bu6mmoreka [IOK
BOJI€ OT 00bEMa NOTPYKEHHON B HKUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa
bu6mmoreka [JOK
50 [ImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa MUiIM KOHCTPYUPOBAHUE JIOJKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3agau o temam: «lIlnaBanue
52 cynoB. Bo3gyxonnaBanue», «JlaBneHue bubmorexa HOK
YAOB. yX L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJIKOCTEN U Ta30B»
bu6mmorexa [IOK
53 Mexanundeckas padota
P https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
54 MoiHOoCTh. EAUMHUIIEI MOIITHOCTH
Hl g H Ul https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoranue "Pacuér MOIIHOCTH,

pa3BUBAEMOM NPU NOIBEME I10 JIECTHULIE"




IIpocTeie Mmexanu3Mmbl. Peryar. PaBHOBecue

56 0
CHUJI Ha pbluare
KonTponbhas pabota no teme «JlaBnenue
57 TBEPJBIX TEJ, )KUJKOCTEH 1 Ta30B» / 0
Bcepoccuiickas mpoBepouHas pabota
PesepBHeiit ypok. Pabora ¢ TekcTamu 1o
53 TeMme «JlaBieHue TBEPABIX Tel, KUAKOCTEN 0 bubmumorexa [IOK
1 Ta30B» / Beepoccuiickas nmpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 JlabopaTtopHast pabora «HcciaenoBanue 0.5 bubmorexa LHOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
60 Pemenue 3aga4 mo reme «Y cinoBus 0 bubmuorexa [JOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro aeicTust
61 mexaHuzMa. JlaboparopHas pabota 0.5
«M3mepenne KII/[ HaKIOHHOM MIIOCKOCTH»
& Pemenne 3amau o reme "Pabora, 0 bu6mmoreka [IOK
MommHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckast sHeprusi. Kunernueckas u 0 bubnnoreka [JOK
MOTEHIMAIbHAS JHEPIUsl https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTrUun 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
65 W3MEHEHUS KHHETHYECKON U 1

HOTGHHI/IﬂJ’IBHOﬁ aHeprpm HpI/I CKaTbIBAaHUHU
TeJia 0 HAKJIOHHOW TUIOCKOCTH"




Kontponbnas pabota no teme «Pabora u

66 1 0
MOILHOCTb. DHEPI U

67 PesepBHblii ypok. PaboTa ¢ Tekctamu o 1 0 bubnmoreka [JOK
TeMe "MexaHnuyeckoe IBIKeHue" https://m.edsoo.ru/ff0adee6
PesepBHsiit ypok. Pabora ¢ TekcTamu 1o

68 1 0
teme "Pabora. Momuocts. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne m/n Tema ypoka Kontposbubie IIpakTnueckue wHpopbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 0 0 bubmmorexa LOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1 0 0
3 Mopaenu TBEPAOTO, KUAKOTO U | 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIecTBa Ha | 0 0
OCHOBE TI0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun
bu6mmoreka [IOK
5 Kpucrannuyeckue u amop@Hsie Tena 1 0 0 hitps:/m.cdsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | 0 0 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TeroBoe pacliupeHue U cokaTue 1 0 0 hitps-//m.cdsoo.ru/f0a5a26
2 Temneparypa. CBs3b TeMIepaTypsl O 1 0 0
CKOPOCTBIO TETIOBOTO IBUYKEHUS YaCTHUI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS | 0 0 bubnuorexa [IOK
BHYTPEHHEHN SHEPrUuU https://m.edsoo.ru/ff0a5c60
10 Bune! rennonepenaun 1 0 0 bubnmorexa LOK

https://m.edsoo.ru/ff0a6412




Ypok-koudpepennus "IlpakTrueckoe
HCIIOJIb30BAHHUE TEMJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MaTepUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OajaHca. bubmumoreka [IOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabora "HcciaenoBanue

bubnnoreka [JOK

14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBaHUU i
XOIOIHOI H ropdeii Bobr" https://m.edsoo.ru/ff0a6a98
Pacuer konuyecTBa TEIOTHI,

15 HE00XO0UMOT0 ISl HArpeBaHus Tena u
BBIJIETISIEMOTO UM IIPU OXJIAXKIEHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yAEJIbHOW TEMJI0EMKOCTH BemlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpIEBaHNE Bu6 OK

nonnoTeKa
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHASI TeIUIOTa i
https://m.edsoo.ru/ff0a71d2

IUTaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnuorexa [IOK
yAeJIbHON TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALINS. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

o1 Kunienne. Y nenpHas Temiora bubmuorexa [JOK

napooOpa3oBaHUs U KOHICHCAIIUH.

https://m.edsoo.ru/ff0a786¢




3aBUCHMOCTh TEMIIEPATYPhI KUIICHHS OT
aTMoc(hepHOro TaBICHHUS

Brnaxnocts Bo3ayxa. JlaboparopHas pabota

" . bubnmoreka [JOK
22 OnpeneneHre OTHOCUTENBHOM BIIaKHOCTU
" https://m.edsoo.ru/ff0a7628
BO3/lyXa
73 Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHIMIBEI PAOOTHI TEIIOBBIX JIBUTATEIICH.
24 [TapoBas Typ6uHa. /I[Burarens BHyTpEHHETO
CropaHus
75 KIIJI rennoBoro aurareis. TenaoBeie bubmuorexa [JOK
JIBUTATEIM U 3alIUTa OKpYyKarolel cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPI'UH B TEIUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
" bubnuoreka [IOK
27 teme "TemnoBsie siBneHus. I3meHenune
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSITHUI BEIIECTBA
KonrtponsHas padora no teme "TennoBbie
bu6mmoreka [JOK
28 aBJeHMs. MI3MeHeHne arperaTHbIx
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BEIIeCTBa
79 Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apSI0B
30 VYpok-uccnenoBanue "IIeKTpu3anus Tei
WHIYKIWEH U IPU CONTPUKOCHOBEHUHN"
a1 B3aumoneiicTBre 3apsKeHHBIX Tell. 3aKOH bubnmnoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4




DiekTpuyeckoe nojie. HanpspkeHHOCTh

bu6mmoreka [IOK

32 IIEK eckoro noJjs. 11 0
JICKTpHH 1O THOJIA. LIpHHIHIIT . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JIEKTPUUECKUX MOJIeH
13 Hocurenu snexTpuueckux 3apsioB. 0
DnemeHTapHbI 3apsia. CTpoeHue aroMa
34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH 0 bubmumoreka [IOK
COXpaHEHU BIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpMEHEHUE CBOMCTB 0 bubnnoreka [JOK
DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
36 cymiectBoBanus. MIcTouHuku 0 bubmorexa LHOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
bu6mmoreka [IOK
37 EUCTBUSA JICKTPUYECKOTO TOKA 0
A p https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO OISl Ha MPOBOJAHUKHU U 1
JUDJIEKTPUKH"
39 DIIeKTPUUYECKHUI TOK B METAJIIaX, 0 bubnuotexa [JOK
KHUAKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas 1ernb U €€ COCTaBHbIE YacTH 0
A1 Cuna toka. JlabopatopHas paborta 0.5 bubnuotexa [JOK
"N3MepeHue U peryiupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpspkeHue. BonbTmeTp.
42 JlaGopaTtopHas pabota "M3mepenue u 0.5 bubmmorexa [OK
PaTopHai p P ' https://m.edsoo.ru/ff0a9% 14
PETYIMPOBAHKE HAPSKCHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y AEIBbHOE 0 bubnmnoreka [JOK

COIIPOTUBJICHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738




JlaGopaTopHas paboTta "3aBUCUMOCTh
IIEKTPUIECKOTO COTPOTHBIICHUS

bu6mmoreka [IOK

44 [IPOBOJIHUKA OT €r0 JJIMHBI, ILIOa N https://m.edsoo.ru/ff0aa738
NIONIEPEYHOr0 CEUYEHUs U MaTepuana”
45 3aBUCUMOCTD CHUJIBI TOKA OT HaNPSHKCHUS. bubmuorexa [JOK
3akon Oma 15 yyacTka Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopnast pabora "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepes bu6mmoreka [IOK
PE3UCTOP, OT CONPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HalnpsHKeHUs Ha pe3uctope”
A7 [TocnenoBarenbHOE U TapAIJIEIBHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopHast padota "[IpoBepka npasuia
43 CJIO’KEHUSI HAPSDKEHUM MPU bubnnoreka [HOK
[IOCJIEI0BATEIILHOM COEAUHEHUHU IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlaGopaTtopHas padora "IIpoBepka npaBuia
49 JUIst cfmm lioxa ipn napaniemleM " bubmmorexa [TOK
" https://m.edsoo.ru/ffO0aadle
COCTMHEHUH PE3UCTOPOB
Pemienue 3a1au Ha MpUMEHEHNE 3aKOHA
50 OmMa 111 pa3IMuHOTO COEAMHEHUS bubmnorexa [IOK
https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTa 1 MOIIIHOCTH AMEKTPHUIECKOTO TOKA. bubnuorexa [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas pabota "Onpeznenenne Bu6morexa [LOK
52 paboThl U MOIITHOCTHU AJIEKTPUYECKOTO

ToKa"

https://m.edsoo.ru/ff0ab3e0




DNeKTpUYecKHe e U MoTpeouTenn

53 AJICKTPUYECKOM 3HEepruu B ObITy. KopoTkoe 0 bubmorexa HOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTossHHBIC MarHuThI, KX B3aNMOJICHCTBHE 0
55 VYpok-uccnenosanue "M3ydenue nouen | bubnunoreka [HOK
IMOCTOSHHBIX MardHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnauTHoe nosie. MaruHuTHoe 1oJie 3eMiiu 0 bubmuorexa [JOK
Y €ro 3HaYCHHE ISl )KU3HHU Ha 3emIie https://m.edsoo.ru/ffO0acOba
[ToaroToBKa K KOHTPOJIBHOM pabOTE MO
57 TeMe "DIEeKTPUUYECKUE 3apsiibl. 0 bubnuorexa [JOK
3apsKEHHbIE Tea U UX B3aUMOJICHCTBUA. https://m.edsoo.ru/ff0abd2c
[TocTossHHBIN 2JIEKTPUYECKHUI TOK"
KonTtponpsHast pabora o Teme
"DeKTpuuecKue 3apsaabl. 3apsyKEHHbIE
. . bubnuotexa [JOK
58 Tena u ux B3auMojiercteust. [locTossHHBIN 0
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta
Pesepaublii ypok. Pabora ¢ Tekctamu mo
" . . " bubnuotexa [JOK
59 teme "I1oCTOSHHBIN 2NeKTpuYecKuii ToK" / 0
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
OmneiT OpcTena. MaruutHoe nose
60 3JIEKTPUIECKOr0 TOKa MarHuTHOE 1oJie 0 bubmorera [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumMeHeHne dIeKTPOMarHUTOB B TEXHUKE.
61 JlaGopaTtopHas pabota "M3ydueHune 0.5 bubnmoreka [JOK

}IGI\/’ICTBI/ISI MAarduTHOTO I10JIA Ha HpOBO)IHI/IK
C TOKOM"

https://m.edsoo.ru/ff0ac74a




62

DNeKTPOABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonp3oBaHue a51eKTpoABUraTeNIel B
TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. Jlabopatopnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue padboTsl
3NeKTpoBUTraTes"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

Onpitel @apanes. 3akoH
AJIEKTPOMATrHUTHOM UHAYKIMH. [IpaBuio
Jlenua

OnextporeHepatop. CrocoObl MoTyyeHus
INEKTPUYECKON dHEPIrUU. DIEKTPOCTAHLIUN
Ha BO300HOBIISIEMbIX HCTOUHUKAX SHEPIUU

[ToaroToBKa K KOHTPOJIBHOM pabOTE MO
TeMme "DIEeKTPUUYECKUE U MarHUTHbIE
siBjIeHus"

66

KontponbHas padoTa o Teme
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

Pesepaubrit ypok. Pabora ¢ Tekcramu mo
teme "TeruioBblie siBIeHUs"

PesepBuslit ypok. Pabora ¢ TekcTamu mno
TeMe "MarauTHbI€ SBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
ungposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Mexanuyeckoe nBrxeHrne. MarepuajibHas | 0 0
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | 0 0 bubnuoreka [{OK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuoreka [IOK
3 PaBHOMEpHOE NpAMOIMHEITHOE ABUKEHUE 1 0 0 1
https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1 0 0
CKOPOCTb
IIpssMONMHENHOE PAaBHOYCKOPEHHOE bubmmnorexka HOK
5 1 0 0
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1 0 0
CKOpOCTH
JlaGopaTopHas pabora "Onpeaenenue
7 CKO peHI/ISI: Ten'f npu aBHOpCKO €HHOM 1 0 1 bubmorexa HOK
yeKop pap . yerop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 110 HAKJIOHHOW TIOCKOCTH
8 CBoOoaHoe manenue teia. OneITh [amunes 1 0 0
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E gacTtora 00 aIHeHHSIpJ};)ItI(HefIHaSI u 1 0 0 bubnmorexa LOK
P P ) https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 1 0 0




bu6nmoreka [IOK

11 [Iepsbiit 3ax0oH HprotoHa. BekTop cuisl hitps//m.cdsoo.ru/ff0ac6 12
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herotona. Cynepno3unus bubnmoreka [JOK
cu https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha MpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6e
bubnunoreka LIOK
. r
15 Cuna yupyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
7 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6mmoteka IIOK
18 Crna Tperi https://m.edsoo.ru/ff0af738
19 P Me «Cumna TpeHUs» bubmorexa HOK
CHICHIE Sa1at MO TeMe pe https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "OnpezneneHue bubmmnorexka HOK
20 |
K03(ppHILIMEHTA TPEHUS CKOIbKEHHS https://m.edsoo.ru/ff0af8be
o1 Pemenne 3amau nmo treme "3akoHbl HeroTOHA. bu6mmoteka IIOK
Cuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
2 v 6 P bubmuoreka [IOK
TATOTCHHA. ¥ CKOPEHHE CBODOATOTO https://m.edsoo.ru/ff0af044
naeHUs
Ypok-koHpepentus "JIBukeHne TEI BOKPYT
23 rpaBUTalnOHHOTO IeHTpa (ComHeuHas

cuctema). ['amaktuku"




24 Pemenwne 3agau o teme "Cunia TSHKECTH B bubmuorexa [JOK
3aKOH BCEMUPHOTO TAroTeHUs" https://m.edsoo.ru/ff0af5f8
)5 IlepBas kocMHuUecKasi CKOPOCTb. bubnmoreka [JOK
HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKH.
26 AoOconoTHO TBEpIOE Teso. PaBHOBecHe bubnmoreka [JOK
TBEPAOIO TENA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTu
PaBHOBecue MaTepuaJIbHOW TOUYKH.
7 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPIOTO TEJIA C 3aKPEIUIEHHOW OCBIO
BpaieHusi. MomeHT cuiibl. LIeHTp TsokecTn
)% Pemenue 3agad mo reme "MOMEHT CHJIBIL. bubnuoreka [IOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO
29 TeMe "MeX&HI/I‘IeCK(l;)e I[BI/I)KeIl:;I/Ie bubnroreka LTOK
. | ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas pabora no teme
30 "MexaHnyeckoe ABUKEHUE bubnroreia LTOK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpAaHEHUs UMITYJIbCa. YTIPYTroe U bubnmorera LOK
P yibea. STpyr https://m.edsoo.ru/ff0b07fa
HEYNPyroe B3auMOICHCTBHE
1 Pemenne 3a1a4 mo teme "3akoH bubnunorexa LIOK
COXpaHeHUs ummyJbca' https://m.edsoo.ru/ff0b096¢c
3 VYpok-koHdpepenuus "PeakTuBHoe

JBUKEHHE B IPUPOJAE U TEXHUKE"




bu6nmoreka [IOK

34 Mexannueckas paboTa U MOIIIHOCTh hitps://m.cdsoo.ru/f0b0as4
35 Pabota cuibl TSXKECTH, CHIIBI YIIPYTOCTH U bubnmnoreka HOK
CHJIBI TPEHUSA https://m.edsoo.ru/ffO0b0Odb8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS IPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MTOBEPXHOCTH»
7 Cas3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «3ydeHue 3akoHa bubmuoreka [IOK
COXpaHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe IBHKEHHUE U €0 bubnmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonebaHus. BelHyX1eHHBIC bubnnorexa [JOK
KoJjeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U IpyKHUHHBIA MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPY>KAHBI U MacChl TPy3a»
45 [IpeBparienue s3HEprun NP MEXaHUYECKUX
KOJIe0aHUsIX
JlaGopaTtopHnast pabota «OnpezlveneHHe Bu6morexa LIOK
46 YaCcTOTHI U MepHoJia KoieOaHui

IIPY’KUHHOT'O MassTHUKA»

https://m.edsoo.ru/ffOblaec




JlaGopaTtopHnas padota «IIpoBepka

47 €3aBUCUMOC epuoja KojeOaHuii rpy3a bubamorexa LOK
HE3aBUCUMOCTH NEpHO/Ia KOJIeOaHuil r
P pysa, https://m.edsoo.ru/ff0b197a
MO/BEIICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BosiHbl. CBOMCTBA
bu6nmoreka [IOK
48 MeXaHH4eCcKuX BoJH. [IpogosibHbIE 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
49 Ypok-koH(pepenmus "MexaHn4eCKHue BOTHBI
B TBEpAOM Teiie. CeicMUYECKUE BOTHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YapTpazByk u bubnnorexa [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo
54 TeMe "3aKOHbI COXpaHeHUs. MexaHnuyeckue brbmmorexa [TOK
p | ) https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KouebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenius "llxana
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubmuoreka [JOK

ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6




59

60

VYpoxk-uccinenosanue "M3yuenue cBONCTB
AJIEKTPOMATHUTHBIX BOJIH C TTOMOIIBIO
MoOuIpHOTO Tenedona"

Pemrenne 3a1a4 Ha onpeaACIICHUE YaCTOTEI U
JJINHBI 3J'I€KTpOMaFHI/ITHOI71 BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

61

DNeKTpOMarHuTHast IPUPO/Ia CBETA.
CxopocTth cBeTa. BoaHoBBIE CBOWCTBA CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0

62

63

64

Hcrounuku ceera. [Ipsmonuneninoe
pactipoctpanenue cBera. 3atmenus ColiHia
u JIyHb1

3aKoH OTpaxkeHHUs cBeTa. 3epkaina. Pemenne
3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

HpeJ’IOMJ'ICHI/Ie cBeTa. 3aKOH IMpCIIOMIICHUA
CBCTa

bubnuoreka [{OK
https://m.edsoo.ru/ff0b3658

bubnuoreka [{OK
https://m.edsoo.ru/ff0b38c4

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3aea

65

ITonHOE BHYTpEHHEE OTpa’kE€HHE CBETA.
Hcnonp3oBaHre MOIHOTO BHYTPEHHETO
OTPaKEHHsI B ONITUYECKUX CBETOBOJAX

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3c5c

66

67

68

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH YTIJIa IPEOMIICHHS CBETOBOTO
Jdy4a OT yIJla aJeHHs Ha TpaHule "BO3ayX-

nn

CTCKIJIO

Ypok-koHpepennus "Vcnons3oBanue
MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IBI, ONTHKOBOJIOKOHHAS CBSI3h"

JIna3elr. OnTHYeCcKas CHIa JIMH3BI

bubnunorexa LIOK
https://m.edsoo.ru/ff0b3f2c¢




bu6nmoreka [IOK

69 [TocTpoenne n300paXKeHUH B TMH3AX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "Onpezneneaue
70 dox I;)HOFI()) aC(IJ)TOSIHI/ISI u ol;mqecxoﬁ CHTBI bubmorexa HOK
yEHoro p ! https://m.edsoo.ru/ff0b4206
coOMparoIIe JTUH3bI
71 Ypok-koHpepenius "OnTuiyeckue bubnmnoreka HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
b
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nommorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
bubnunoreka LIOK
74 Herotona. CnoxeHnue crekTpajibHbIX
https://m.edsoo.ru/ffOcOf4c
uBeroB. [{ucnepcus ceera
JlabopaTtopHas pabota "OMBITHI 110
75 pa3lIoKEHUIO OEI0ro CBETa B CIIEKTP U bubnnorexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
Ypok-npaktukym "BoiHOBBIE CBOWCTBA
76 CBeTa: IUcCIepcHsi, UHTeppepeHus U
nudpakius"”
77 OmneiTel Pe3epdopaa u muianerapHas Mojiemb bubnmnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIoMEHNE CBETa aTOMOM. bubmuoreka [IOK
KBanTel. JInHeyaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "Habnroienne CieKTpoB bubnuotexa [JOK

UCIyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6nmoreka [IOK

81 PajuoakTHBHOCTE ¥ &€ BHAE! https://m.edsoo.ru/ff0c1672

2 Crpoenue atomHoro siipa. Hyknonnas bubnmnoreka HOK
MOJIC]Ib https://m.edsoo.ru/ffOc18ac

83 PanuoaxTuBHbIE peBparieHus. M30Tomnbl bubnrorexa LTOK

https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau mo teme: "PagunoakTUBHEIS bubmuorexa [IOK
npeBpaieHus" https://m.edsoo.ru/ffOc1b4a

85 [lepuon nonypacnana

26 Ypok-koHpepenmus "PagnoakTHBHBIC bubnnorexa [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsiI0BOTO U MacCOBOI'0 YKCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b bubmuorexa [IOK
Macchl U DHEPTUHA https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau mo reme "SnepHeie
peakuun"

90 Peakuuu cunresa u nenexus saep. bubmuoreka [JOK
Ncrounnku sHeprun CosHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHS paquOAKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe Mo

9 TeMe "DIIeKTPOMAarHUTHOE ToJIe. bubmuoreka [OK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"

93 KoHnTtponbnas pabota mo teme

"NEeKTPOMarHuTHOE MOJIE.




:‘)J'IeKTpOMaFHI/ITHI)IC BoiHEI. KBaHTOBBIE

siBiIeHus"

94 [ToBTOpenue, o6o61eHue. Jlaboparopusie 1 | bubnmoreka [JOK
paboTsl o Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600meHue. Pemenne

95 ACUYCTHBIX U KaUueCTBEHHBIX 3aJ1a4 110 TeME 1 0 bubmorexa LOK
p A https://m.edsoo.ru/ff0c2572
"TemnoBbie mpoiecch”

[ToBTopenue, 0600menue. Pemenne

96 ACYETHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME 1 0 bubmmorexa LOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIx aBurarenei”

IToBTOpeHue, 0600IIeHNE. Perenue
bubnuoreka [{OK
97 paCUETHBIX U KAYECTBEHHBIX 3a/1a4 10 TEME 1 0
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 | bubmmoreka [JOK
paboTsl o kypcy "CBeToBbie SBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061menue. Padota ¢

99 TEKCTaMHU 110 TeMe "3aKOHBI COXpaHEHUS B 1 0 bubnmorera OK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOopenue, o6o0mmenue. Padora ¢ | 0 bubmuoteka [IOK
Tekctamu 1o Teme "Kosiebanusa u BoiaHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600meHue. Pabora ¢ 1 0 bu6muorexa [IOK
TekcTaMu 1o TeMe "CBeTOBBIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHue. Pabora ¢

102 TeKcTamu 1o TeMe "KBaHTOBas U sifepHast 1 0
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiiniaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BBIICIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tel U (pU3MUECKHUE SIBICHUS,
UCTONb3ysd (U3MYECKHe BETUYMHBI, HPU ONMCAHUM TPABUILHO
TPakTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaueHUsT M eIUWHHUIBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(opMyIibl, CBS3bIBAIOIIME JIaHHYIO (U3MYECKYIO0 BEJIMYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITUYHUH

L.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBECHYIO
q)OpMy.]'II/IPOBKy 3aKOHa HM 3alMucCbiBaTb €ro MaréMaTHYCCKOC

BBIPA)KECHHE

1.6

OOBSACHATH (PU3NYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4yluclie U B KOHTEKCTE€ CHUTyalMil MNpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 | — 2 JIorM4yeckux mIaroB ¢ omopod Ha 1 — 2
M3Y4YEHHBIX CBOMCTBa (PM3MYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHa

HJIN 3aKOHOMCPHOCTU




1.7

peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCIIONb3Ys 3aKOHBI U
(dbopMyIbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3a/adyd  3alMChIBaThb  KpPaTKOE  YCIIOBHE,
MOJICTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYIbl U TMPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3agad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hu3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU HOMOIIN
(Gu3n4YecKUx METOJI0B, B OIIMCAaHMM UCCIECIOBaHMUS BBLIENIATH
[IpOBEpSIEMOE  NIPENIOJIOKEHHE  (TUIoTe3y),  pas3iauyarh U
UHTEPIPETUPOBATh MOIyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
¢buznueckux  CBOWCTB  Tel:  (opMynHpoBaTH  MPOBEPSIEMBIE
NPENONIOKEeHNsI, COOUpaTh YCTAaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBObI

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX U
1u(dpoBBIX NPUOOPOB, 3aUCHIBATh MMOKA3aHUS NMPUOOPOB C YUETOM

3aJJaHHOI a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJUTHh  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOM C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHH,
y4acCTBOBATh B IJIAHUPOBAHUHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINOJHATh M3MEPEHMS, CIEAysd NPEIIOKEHHOMY
miaaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYEHHOM 3aBUCUMOCTH
(bu3MUECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U rpaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.13

MMPOBOANUTE KOCBCHHBLIC HN3MCEPCHHA (I)I/ISI/I'-ICCKI/IX BCJIIMYMH, CIICAYA
HPCHHOX(CHHOﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU H3MepeHHfI
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTb IIPHUHIUIIBI )ICfICTBI/ISI HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaATh MPUHIHUIIBL ,Z[CﬁCTBPIH HU3YUCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO UX OMHMCAHUS,




1.15

UCTOJB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH W
Heo0XoauMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUA B
MOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOJEHHUS HOPM 3KOJOIMUYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBIATH OTOOP MCTOUHUKOB MHPOpPMALUH B ceTH MHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MH(OPMAIIHIO, KOTOpask SBISETCS NPOTUBOPEYMBOM MIN

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpPMaIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HH(POpMaANMU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKue COOOIIEHUs O
pe3yibTaTax MPOEKTOB WM YUE€OHBIX HCCIEJOBAaHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOXKIAThH BHICTYIIJICHUE NPE3eHTauei

1.19

NP  BBINOJIHEHUU  y4EOHBIX MPOEKTOB M  HCCIEIOBAaHUI
pacripenienath O0S3aHHOCTH B TpyIIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJ]auaMi, CJEAUTh 3a BBINOJIHEHWEM IlJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJA B
JeSITeNIbHOCTD TpyMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

8 KUIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pas3iiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SIBJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIlIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
P 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

ONKCHIBATh HM3y4YEHHBbIC CBOMCTBAa Ten M (PU3MUECKHE SBIICHUS,
WCTIONB3Ysl (PU3WYECKHE BEIMYUHBI, MPU OIHMCAHWUU IPABUIBHO
TpPakTOBaTh  (DU3MYECKUNA  CMBICI

HCIOJIb3YCMBbIX BCJINYHH,

0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMU, CTPOUTH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘IGCKI/IX BCINYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbhiBaTb €ro MAaTeMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluii MNPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux mIaroB ¢ NOMouplo 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NUYecKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

1.8

pemarb pacy€THbIe 3aa4u B 2 — 3 NENCTBUS, UCHOJIb3YSl 3aKOHBI 1
(dbopMynbl, CBs3bIBAaOIIME (PU3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a YCJIOBMS 33a/1a4M 3alMCHIBATH KPAaTKOE YCJIOBHE, BBISBIATH
HE/OCTATOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIibl, HeoOXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PacU€Thl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NUYECKON BEIUYUHBI C

HU3BECTHBIMU NJaHHBIMH

pacrio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIIB3ysA OINHWCAHHUEC HCCICIOBAHUA,




1.9

BBLACIATH HIPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIIbBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICA0OBaHUA, A€JIaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nUecKux  CBOWCTB  Tel:  (HOpPMYIHpOBaTH  MPOBEPSIEMBIE
NPEIINOJI0KEeHUsI, COOUpaTh YCTAaHOBKY W3  INPEIJIOKECHHOTO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BBIBOBI

1.10

1.11

BBIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3UUECKUX BEIUYMH, CPaBHUBATH
pe3yNbTaThl  W3MEpPEeHUul ¢ yd4€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBl OT JPYrod C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMI:
IUTAHUPOBaTh HCCIE0BaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHUs, Cleqysd TPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUI] U rpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHMA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys TMPEIJI0KEHHOM WHCTPYKLUHUHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH U HEOoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXE€MaM U CXEMATUYHBIM PUCYHKAM, COCTABIIAATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MHapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKUX LETIEeH

1.16

MPUBOJIUTE TpUMEphl (HaXxoAWTh HHGMOpPMaLKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS ~ (PU3MUYECKUX  3HAHUM B
MOBCETHEBHON JKM3HM JuId oOecriedeHuss Oe30MacHOCTH IpHU

oOpameHuu ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOHCTBaMH,




1.17

COXpaHEHHs 370pOBbS U COONMIOJCHHS HOPM 3KOJOTMYECKOTO
IIOBE/ICHUS B OKpYXKaloLIeH cpene

OCYILLIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHUKOB BBIJENATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEepKaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/aBaTh COOCTBCHHBIC TIHMCHbMCHHBIE U  KpPATKHUE YCTHBIC
cooOmieHus, 0000mas HHPOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITyOJMYHO IMPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MM UCCIIEIOBATEIBCKOM NeSTeNbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh W3YYEHHBIM IOHATUHHBIN anmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATH BBICTYINICHUC Hpe3eHTaHHeﬁ

IIPY BBINOJHEHUN YYE€OHBIX IPOEKTOB U UCCIE0BAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeleNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CJIEIUTh 3a BBIOJHEHUEM IUIaHA
JNEUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIaJ] B JEATENbHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacrio3HaBaTb MPOABJICHUC HN3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBIICHUH B

OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBJICHUS B IPUPOJE,




1.4

1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

ONMCHIBATh HM3y4YEHHBIE CBOICTBA Tel M (puU3MUecKue sBICHUS,
UCTONB3ysd (U3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABUILHO
TPakTOBaThb  (DU3MYECKUN  CMBICT  MCIOJNb3YEMbIX  BEJIMYHUH,
00O3HaYeHHss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH TPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(1)I/I3I/ILI€CKI/IX BCJINMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa M 3alluCbiBaTb €10 MAaTCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKux 1IaroB ¢ MOMOLIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(bu3NYeCcKUX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTh pacuéTHble 3a7aydl (OMHMparoIMecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCHOJb3ysl 3aKOHBI U (QOPMYJbl, CBS3bIBAIOLINE
¢u3nyeckue BENUYMHBL: HAa OCHOBE aHaln3a YCIOBHS 3aJauu
3alMChIBaTh KPaTKOE YCIOBUE, BBIABIATh HEAOCTAIONIME WU
M30BITOYHBIE JAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
JUISL peIIeHUs, TPOBOAUTh PAcu€Thl U OLIEHMBATh PEAIUCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYNHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3Ys OINMMCAHUEC UCCIICI0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATL IIPABUIIBHOCTH IIOpPSAAKaA
MIPOBCACHHUA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTATLL Ha6J'IIOIIeHI/II71 1 OIIBITOB

MPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOICTB TeIl: CAMOCTOATEIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTaThl, (POPMYJIUPOBATH BHIBOIBI




1.10

1.11

1.12

NPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepsAeMOil BeaHuuHbI ((HOKyCHOE
paccTrosiHie coOMparoIel JTHH3bI), 00OCHOBBIBATH BBHIOOP criocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (PU3WYCCKUX BEIMYUH B BUJIEC TAOIUI] U

l"pa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ HM3MEPEHHUs,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh W3MEPEHHUs, CIEAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJIyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHON MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYyIOBAHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK MU3YUEHHBIX (PU3MUECKUX MOJENEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DU3MYECKMX SIBICHUH U HEoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOIECCOB MPH PEIICHUH Y4eOHO-MPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKEeHUH B IIJIOCKOM

3epKajie U COOMpArONIeH JTNH3e

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM Ui oOecredeHusl Oe30MacHOCTH Mpu

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMHU yCTpOﬁCTBaMI/I,




1.18

1.19

1.20

1.21

COXPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/ISI HOPM 3KOJOTHYCCKOTro

MOBEJICHUS B OKPYKAIOIICH cpefie

OCYILIECTBISATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIHUPYS TOUCKOBBIN 3aIpoc,
HaxOJUTh IIyTH OIPENCJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMALIMM HAa OCHOBE MMEIONIUXCS 3HAHUW M JIOTMOTHUTEIBHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBHIMNOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceTtd MHTepHeT; Biaaers INpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUUYECKOTO
coJiepKaHusl, MyOJINYHO MPEICTaBIATh PE3yIbTaThl IPOSKTHON WU
HCCIEAOBATEIbCKON  NEATENIbHOCTH, TPH  3TOM  T'PaMOTHO
WCIOJIb30BaTh M3yYCHHBIM TOHATUUHBIA ammapar Hu3y4aeMoro
paszena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3EeHTalueil ¢

y4€TOM 0COOEHHOCTEH ayJJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUN YY€OHBIX MTPOEKTOB U UCCIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBIH BKJIaJ] B JESATEIBHOCTb TPYIIBbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIAS  T'OTOBHOCTH

paspeniath KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Koxa
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

1.2

@dusuka — Hayka O npupoze. SBieHHs HIpPUPOXBL.
@usnueckue SABICHUA: MEXAaHUYECKUE, TEIIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

@dusnueckue BenuuMHBL 3mepenue (uzmueckux
BenuunH. ®usnueckue npubopsl. IlorpemHocts

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcTtecTBeHHOHAy4YHBI METO] MO3HAHUS: HAOJIO/IEHNUE,
IIOCTAaHOBKA HAy4YHOT'0 BOIIPOCA, BBIIBUIKEHUE TUIIOTES,
OKCHEPUMEHT 110 TMPOBEPKE THUIOTE3, OOBICHEHHE

Ha6J'IIO,I[aeMOF O SABJICHHUA
Omnwncanue (bHSI/I‘ICCKI/IX SIBJICHUH C TIOMOIIBIO Mojieei

[TpakTryeckue paboOTHI:

N3mepenne paccTOsTHU.

H3mepenue oobema KUAKOCTH U TBEPAOro Teja.
Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue temnepaTypsl Ipy HOMOIIH >KUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEpATypPhl

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEILIECTBA

2.1

2.2

2.3

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX Pa3MEpBHI.
OnbIThl, J/I0Ka3bIBAIOIIME JTUCKPETHOE  CTPOEHUE
BELIECTBA.

JBuxenne 4yactun BemectBa. CBA3b  CKOpPOCTH
JIBIDKEHUSI YacTHI[ C TeMmIeparypoil. bpoyHoOBckoe
JBIOKeHUe, T dy3us

B3aumopeicTBie YacTHIl BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHUE

24

Al”pel"aTHI)Ie COCTOsIHMA BEIIECTBA: CTPOCHHUC TIas30B,

KUAKOCTEH U TBEpPAbIX (KPUCTAIIIMYECKHX) Tell.




B3anmoCBA3b MEXIYy CBOMCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOIbI

2.6

[TpakTuyeckue paboOTHI:

Onenka JuaMeTpa aroMa METOAOM psaoB (¢
UCTONIb30BaHueM ¢Gotorpaduit).

OnpITl TO HAONIONEHUIO TEIUIOBOTO PACHIUPCHHUS
ra3os.

OnpiTbl 1O OOHApPY)KEHUIO  JIEHCTBUSA  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHHUS.

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBIKCHHE. PaBHOMEpHOE 51
' HEPABHOMEPHOE JABM)KECHHE
39 Cxopoctb. CpenHssi CKOPOCTh NpPU HEPABHOMEPHOM
' JBIKEHUH. PacdeT myTH 1 BpeMEHU JBUKCHUS
SBnenue uHepuuu. 3aKOH MHEpUUHU. B3anMonelicteue
33 TeJ KaK MPUYMHA U3MEHEHUS] CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 IInotHocTs  BemecTBa.  CBfA3b  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00beMa BeIeCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TEI
16 Cunia ynpyroctd u 3akoH ['yka. M3amepenue cuiibl ¢
' IIOMOUIBbIO JUHAMOMETpA
37 SIBnenue TAroreHus u cuia tskectd. Cuia TsHKeCTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
. Cuna tpeHus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
19 CloxkeHue CuJl, HaIlpaBJICHHBIX IO OJHOW MPSMOM.
' PaBHOnelicTByIOIIAsA CHIT
[TpakTuyeckue paboOTHI:
. OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS

(mapHKa B JKHUAKOCTH, MOACIU IJICKTPHYCCKOIO

aBToMOoOWIT M Tak pganee). OmpeneneHue CpemHen




CKOPOCTH CKOJNBXEHUs Opycka WIM [IapukKa Io
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTH
TBEPAOrO  Tena. OnbITel,  JEMOHCTPHUPYIOIIKE
3aBUCUMOCTH pacTshKeHus (nedopmaiuu) npy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITHI, JIEMOHCTPUPYIOLTUE
3aBHCHUMOCTH CHJIbI TPEHUSI CKOJIBLKEHHUS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@u3nyecKue SBICHUS B IPUPOEC: IPUMEPHI IBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMH B ’KMBOM U HEXKUBOM MPUPO/IE,
JIeMCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTponcTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

JaBnenue TBEpmoro tena. CrocoObl yMEHBIIEHUS U

+ YBEJIUYCHUS TABICHUS
42 JaBnenue ra3a. 3aBUCHUMOCTb JaBJEHHMsS ra3a oOT
' 00BEma, TeMIiepaTypbl
43 [lepenaya naBneHus TBEPABIMU TEJIAMU, )KUIKOCTIMH U
' razamu. 3akoH [lackans. [IlHeBMaTnyeckue MalmHel
3aBUCUMOCTh JABJIEHUS KUAKOCTH OT TJIYyOHHBI.
4.4 I'mppocraruyeckuit napazokxc. Coobmmarorumecs
cocyabl. ['mapaBnuueckre MexaHU3MbI
Atmochepa 3emam u  arMmochepHOe JaBIICHHE.
[TpyyrHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKU
4.5 3emiu. OnpiT Toppuuennu. 3aBUCHUMOCTh
aTMOC(EpHOro IaBJIEHUs OT BBICOTHI HaJ YpPOBHEM
Mopst
16 N3mepenne armocheprnoro masieHus. [Ipubopsr st
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[leficTBHe )XMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH
Apxumena
4.8 IInaBanue Ten. BozgyxomnnaBanue
4.9 [TpakTiueckue paboThI:




4.10

4.11

HccnenoBanue 3aBUCMMOCTH Beca Telna B BOJAE OT
o0béMa TOrpyKEHHOH B IKUAKOCTb 4YacTH Tela.
OmnpeneneHye BBITAIKUBAIOLIEH CUIIbI, AEUCTBYIOLIEH
Ha Tello, MOrpyxEéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEN CUJIbL, JEHCTBYIOLIEH
Ha TEJI0 B JKHMJAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME 3aBUCUMOCTb  BBITAJIKUBAOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00bEMa
MOrPYKEHHOM B )KUJIKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctu.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHHE JIOJKM W  ompeleneHue  e€

pr3OHO,I[’LéMHOCTI/I

duzuyecknue  ABIEHUS B NPHUPOJAE:  BIHSIHHE
atMoc(epHOro JaBIICHWS Ha JKUBOH OpraHW3M,

IJIaBaHUE PBIO

TexHuueckue ycTpOWCTBA: COOOIIAIONINECS COCYbI,
YCTPOMCTBO BOJAOIPOBOMAA, THUIPABIUYECKUN TIpecc,
MaHOMETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOI Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTD
53 [TpocTble MexaHU3MbI: pblYar, OJOK, HaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3onmotoe  mpaBwioy»  MexaHukd. KoaddunueHt
5.5 MIOJIE3HOTO  JelcTBUsA ~ MexaHu3MoB.  IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg [TonHas mexaHnW4eckas 3HEpPrus. 3aKOH U3MEHEHUs U
' COXpaHEeHMsI MEXaHMYECKON SHEPTHH
5.9 [TpakTiueckue paboThI:




Omnpenenenne pabOTHI CHIIBI TPEHHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON TOBEPXHOCTH.
Uccnenoanue ycinoBuil paBHOBECUS pblyara.
N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

5.10
4eJI0BeKa
TexHuueckne yCTpPOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOJIBIKHBIN OJIOKH, HAKIIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHU3MbI B OBbITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COIePKAHUSA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM
61 TEOPUM CTPOEHMs BemliecTBa. Macca M pa3Mepsl
' MoJieKya.  ONBITBI, TMOATBEPXKAAIONINE OCHOBHBIC
MIOJIOKEHHS MOJIEKYISIPHOKMHETUIECKON TEOpUH
Monenun TBEpAOro, JKUAKOTO M  Ta3000pa3HOro
6.2 coctosiHu# BemiecTBa. Kpucramnmueckue nu amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
0 6.3 Ha OCHOBE IIOJIO)KEHHUH MOJIEKYIISIPHO-KUHETHYECKON
TEOPHH
6.4 CMaunBaHWe U KalTWJUISIPHBIC SBJICHUS
6.5 TemioBoe paclIupeHne U CKaTue
66 Temmneparypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBMYKEHHSI YaCTHUI]
BuyTpenHss ~ sHeprus. CrocoObl  M3MEHEHHUs
6.7 BHYTPEHHEH »PHEPruu: TeIionepesaya U COBEpILICHHE

paboThI




Bunaer TEeIIoNepeIaun: TEIJIONPOBOJHOCTb,

o8 KOHBEKLIUS, U3JIy4YeHUE
KommuectBo  TemmnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILIECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBieHne U  OTBEpAECBAaHME  KPUCTAIUIMUECKHUX
' BEUIECTB. ¥ JAe/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TOIMBa. Y 1eJbHas TEIJI0Ta CrOPaHUsI
[Ipunnuner  pabotel  TermioBbix aurareneid  KIIJI
6.15 TEIJIOBOTO JBUratess. TenaoBble ABUTATENId U 3allUTa
OKPYXAaIOIIEH Cpebl
3aKOH COXpaHEHMs M TMPEBpAIllEHUus DHEPrUU B
6.16
TEIUIOBBIX ITpolieccax
[TpakTyeckue paboTHI:
OnpiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITel N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM WJIM caxapa.
OnpIThl 1O HAONIOACHUIO TEIMJIOBOIO PACIIUPEHHS
6.17 ra3oB, KHUJIKOCTEN U TBEPIBIX TEIl.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPUIA.

OneIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb JIaBICHMS
BO3/yXa OT €ro 00beMa U HarpeBaHUs UITH OXJIAXKICHHSL.
[IpoBepka TUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT

TeMIepaTypsbl.




6.18

HaGnronenue u3MeHeHUs] BHYTpEHHEH SHEpruM Tena B
pe3yibTare Teronepeaayl U paboThl BHEIIHUX CHUIL.
Hccnenosanue ABJICHUS TeII000MeHa pu
CMELIMBAHUM XOJIOJHOM U ropsiuei BOJBI.
OnpeneneHye KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJIOM IIpU TEIJIOOOMEHE ¢ HarpeTblM METANINYECKUM
LWIHHPOM.

OnpeneneHue yneiabHOW TEIUIOEMKOCTH BEILECTBA.
HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJAa

dusnueckue SBICHHUS B MPHUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SBICHHS B TPUPOJE,
KPHUCTaJLIBI B IPUPOJIe, M3nydeHue ColHIla, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bl; 00pa3oBaHHE pPOCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJI30BaHNsl KPUCTAIJIOB, )KMIKOCTHBIA TEPMOMET,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

JABUTaTCJIb BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3anus Tein. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTB CHJIbI B3aHMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apSA0B U PACCTOSHHUS MEXKTY TeTIaMH )
DIIEKTpHAYECKOE oJIe. HanpsxénnocTts

7.3 anekTpudeckoro mnonsd. [lpuHnmnm — cynepno3unyu
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snexktpuyeckux 3apsAIoB. DIEeMEHTapHBIA

7.4 anekTpudeckuil 3apsia. Crpoenue atoma. ITpoBogHMKN
U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS

76 ANEKTPUYECKOT0 TOKA. ICTOUHHKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XHMHUYECKOe, MAarHuTHOE). OJIEKTPHUYECKHUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cwia TOKa. DJIEKTPUUECKOE
' HaIlpsKEHUE
79 CormnpoTuBieHNE MIPOBOJHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[locnenoBarenpHOE W MapajlieIbHOE COEIUHEHHE
7.11
IIPOBOJHUKOB
PaGota ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DJeKTpUUYeCKre IeNH U MOTPEOUTENH ANEKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
IToctosiHHBIE MarHUTHI. B3anMonelicTBrE TOCTOSTHHBIX
7.14
MarHuTOB
715 MaruutHoe mnose. MarHuTHoe moje 3eMIM U €ro
' 3HAYEHHE JUIsl )KU3HU Ha 3eMiie
716 OneiT Opcrena. MarHuTHOe TMoje 3JIEKTPUUECKOTO
. ToKa. [[puMeHenune 31eKTpOMaraiuToB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
17 OneKTpoABUTaTeNb IOCTOSHHOTO TOKa. Mcnonp3oBanue
. AIIEKTPOJIBUraTeNIe B TEXHUUECKUX YCTPONCTBAX M Ha
TpaHCIopTe
Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOreHepaTop. CriocoOsr MOJYyYEHUSs
7.19 NIEKTPUYECKOW  DHEPrMM.  DJEKTPOCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAOIOICHHIO STICKTPU3ALUH T MHAYKIHEH
U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanue JEHCTBUS AJIEKTPUYECKOTO TMOJS Ha
MMPOBOAHUKHU U JUBJICKTPUKH.

COopka u TpoBepkKa pabOThI AIEKTPUUYECKOW MU
MOCTOSTHHOTO TOKaA.

H3mepenue u perylimpoBaHue CUIIbI TOKA.

N3Mmepenne u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HUIYIIETO
yepe3 pe3UCTOp, OT COMPOTUBIEHHUS pe3UcTopa u
HAIPSDKEHUS Ha PEe3UCTOpe.

OHI)ITI)I, ACMOHCTPpHUPYIOIIUC 3aBUCUMOCTH
AIIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTOIIAAH MTONEPEYHOr0 CEYCHUS U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHHUS HANPsHKEHUH TMpU
MOCJIEIOBATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ijsi CHIbI TOKA MPU MapaIeIbHOM
COEIMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI ATEKTPUUECKOTO TOKA, UIYIIETO
yepes pe3nucTop.

OrmpezneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOW Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO
yepes JaMI0UKY, OT HalpsHKeHUsI Ha Hell.
Omnpenenenne KIIJ] HarpeBaTens.

Uccnenosanue MarduTHOT' O B3aUMOJCUCTBUS
MOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJsI TIOCTOSIHHBIX MarHHUTOB
Ipu ux 06T)CJII/IHCHI/H/I " pa3acICHHUN.

UccnenoBanue AEHUCTBHUS DIIEKTPUYECKOTO TOKa Ha

MarHUTHYIO CTPEJIKY.




7.21

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH  CHUJIBI
B3aUMOJICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa M HaIpaBJICHUS TOKA B KaTYIIKE.

N3ydenune neicTBUS MarHUTHOTO TIOJISI HA TPOBOJAHUK C
TOKOM.

KonctpyupoBanue H M3y4YCHHE paboThl
AJIEKTPOJBUTATEIIS.

Nsmepenne KIIJ[ anekTpoaBUraTenbHONM yCTaHOBKHU.
OMBITHI IO UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
WHIYKLIWW: HUCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

duzuyeckue SBICHUS B MPUPOIE: IIIEKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOI0COoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3eMiie, OJISIPHOE

CHUSHUC

7.22

TexHu4ecKkne yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
AJIEKTPOOCBETUTENbHBIE TNPHOOPHI, HarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon sanementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paszaena
MEXAHWYECKUE SIBJIEHU A
Mexanuyeckoe JABWKEHHE. MarepuaiibHasi ToOYKa.
8 5! Cucrema orcuéra

8.2 OTHOCHTENHEHOCT MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE




HepaBnomepnoe npsimonuHeitHoe qeuxkenue. Cpeansis

8.4 U MTHOBEHHAsi CKOpPOCTh Te€ja IPU HEPaBHOMEPHOM
JBUKEHUU
25 VYckopenune.  PaBHOYCKOpEHHOE — IPSIMOJIMHEWHOE
' JIBYDKEHUE
8.6 CBoOoaHoe nmagenue. OneITel [anunes
PaBHOMepHOE JBMXKEHUE 1O OKpyXHOcTU. [lepuoa u
8.7 yacTtoTa oOpaiieHus. JIuneitHas ¥ yriaoBasi CKOPOCTH.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE
8.8 [Tepssiit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akon HeroToHa
8.11 [IpuHIHMI cynepno3unuu cui
8.12 Cuiia ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cuja TPEHUs CKOJIbXKEHUs, CUila TPEHUS
' MIOKOS, IPYrue BUbI TPEHHUS
814 Cuna TSDKECTHU W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHue cBOOOAHOTO MaACHUS
815 JBumxenne nmaHer  Bokpyr Connma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecomMocTh U meperpysku
816 PaBHOBecue MartepuanmbHOM TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEpIOro Tenma C 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskxecTn
8.18 Nmnynsc Tena. 3menenne umnyibca. IMITynbC cHItb
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTuBHOE nBUXKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
822 Pabota cunm TsDKECTH, yNpYyrocTH, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTenumanpHas SHeprus Tenla, TMOAHATOrO Hajl
' MTOBEPXHOCTBHIO 3eMIIH
8.24 IToTeHumanpHas YHEPIUs CKATOU MPYKUHBI




8.25

8.26

8.27

8.28

Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH

SHEPrUu
3aKOH COXpaHEeHHs] MEXaHNYECKON YHEPIHH

[IpakTryeckue pabOTHI:

OmnpeneneHue cpeHel CKOPOCTH CKOJIBLXKEHHS OpycKa
WIH JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpEeHUs Tena Mpu paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHM IIpU
PaBHOYCKOPCHHOM  JBH)KCHWU  0Oe3  HavaabHOH
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBYKCHUH 0€3 HadaJIbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHHU OAUHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpeHUst
CKOJIB)KCHHUA OT CHJIbI HOPMAJIBHOI'0  JAaBJICHHA.
Omnpenenenue kodpPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYXKHUHBI. OrmpeneneHne
paboThl CUITBI TPEHUSI MPH PABHOMEPHOM JBUKECHHUU
TeJla TI0 TOPU3OHTAILHOW MoBepXHOCTH. Ompeenenne
paboThl CHIIBI YIOPYrOCTH TMpH MOABEME Tpy3a C
HUCITIOJIB30BAHUEM HCIMOABUXHOTO U IIOABUXXHOI'O

OJIOKOB

dusnyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABHOKCHHUC IIJIAHCT Conraeynoi CUCTCMBbI, PCAKTUBHOC

JABUXXCHUC )KHUBBIX OPTaHU3MOB

8.29

MEXAHUYEC

9.1

TexHuueckue yCTpOMCTBA: CHUIOMETP, JATYUKHU

TIOJIOKCHHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

KHUE KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe JBUKECHHUE. OcHoBHbIE
XapaKTepUCTHKU  KoJieOaHWil: Mepuol, 4acrora,

aMIUIMTyaa




9.2

MaremMatuueckuii M NPYXKUHHBIM ~ MasATHHKU.
IIpeBpamienne  3Heprum  Npu  KosebaTeabHOM

JIBIKCHUU

9.3

94

9.5
9.6

9.7

3aryxatomue konebanus. BeiHyXIeHHbIE KoIeOaHusl.

Pe3onanc

Mexannueckue BOJHBL. (CBONCTBA MEXaHUYECKUX
BOojH. IIpomosibHble M monepedHsle BOHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnnyeckue BOIHBI B TBEPAOM TeN€, CEHCMUUYECKUE
BOJIHBI

3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
Wndpa3Byk u yiabTpa3Byk

[IpakTuueckue padbOTHI:

OmnpeneneHue dYacToTbl M Iepuoja KojebaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4YacTtoTbl M Iepuoja KojebaHui
MPYXUHHOTO MassTHUKA

HccnenoBanne 3aBUCHMOCTH IepHOAa KoyieOaHUM
MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TEpHOAA KOJIeOaHUH
MPYXUHHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTH  @epuoja  KojeOaHUl  rpysa,
MOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyXuHel. M3mepeHue yCKOpeHHs CBOOOIHOIO

HajgcHus

9.8

dusnueckue sSABJICHUS B Iprupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, celicMu4yecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuueckue ycTpoOHCTBa: 3XOJOT, HCIOJIb30BAaHHUE

yABTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10 10.1

10.2

DNEeKTPOMarHuTHOE MoJie. DIIEKTPOMArHUTHBIE BOJHBI.

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH

[IIxana 37€KTPOMarHUTHBIX BOJIH




103 DnekTpoMarouTHasi npupoja csera. CKOpOCTh CBETa.
' BomHoOBEIE cBOliCTBA CBETA
[IpakTrueckue pabOTHI:
10.4 N3yuenne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TeedoHa
®dusnyeckue SBICHUS B MPHUPOJE: OHOJIOTHYECKOE
10.5 JICHCTBUE  BHAUMOIO, yIBTPa(QHOIETOBOTO u
PEHTI€HOBCKOT'O M3JTY4CHU I
10.6 TexHuyeckue YCTpOKCTBA: HCIIO/IL30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBast Mmoaenb cBeta. MIcTOuHMKHU cBETa
11.2 [IpsimonHeiHOE pacpoCTpaHEHUE CBETa
113 Otpaxkenne cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KEHUsS CBETA
114 [Ipenomnenue cBeTta. 3aKOH MPETOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpAKEHHE CBETA
11.5 JInnza. Xop Jiydeii B IMH3E
116 OnTHueckasi cucreMa (oroamnmnapara, MUKpOCKONa U
' TeJIeCKOoma
117 I'ma3z xak onrtuueckas cucrema. binM3opykocTs u
11 ' JATbHO30PKOCTh
118 Pasnoxxenue Genoro ceera B criekTp. OnbiTl HploTOHA.
' CnoxxeHue ciekTpanbHbIX IBETOB. Jlucnepcus ceera
[IpakTudeckue pabOTHI:
HccnenoBanme  3aBUCUMOCTH  yIVIa  OTPaKCHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUs.
N3yuenne xapakTepuUCTHUK H300pakeHUsl MpeaMeTa B
IIJIOCKOM 3€pKalie.
11.9
HccnenoBanue 3aBUCUMOCTH  yria TPETOMIICHUS
CBETOBOTO Jiyya OT yrjla MaJIeHus Ha TpaHuLe "BO3/IyX
- cTeko".
[Tonyyenue n300paxkeHUH ¢ MOMOIIBIO cOOUparoIeit
JIMH3EL.
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Omnpenenennue (pOKYCHOTO PacCTOSHUS M ONTHYECKOM
CHJIBI COOMpArOLIei IMH3BI.

OMnBITH IO PA3TIOKEHHIO OETOr0 CBETa B CIIEKTP.
OnpIThl IO BOCHPHATHIO I[BETAa MPEIMETOB MPU UX

HaAOJIIOCHNH Yepe3 LIBETOBBIE (PUITBTPHI

dusnueckue SBICHUS B npupoac: 3aTMCHUA COJIHI_Ia n

11.10 JlyHBI, 1IBETA TEJI, ONTHYECKHUE SBJICHUS B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,
' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
121 OmneiTel Pesepdopna u mianerapHas Mojenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u norsomeHue csera aroMmom. KBaHTBHL.
' JInnenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenue aromHoro szapa. HykionHas Monenb
' aTOMHOTO siipa. M30Tons!
12.5 PannoaktuBHble npeBpamenus. [lepuoa nomnypacnana
' ATOMHBIX SITIEP
126 SnepHble peakiyy. 3aKOHbI COXPaHEHUs 3apsA0BOTO U
' MaccOBOI0 YHCEI
DHeprusi CBs3U aToMHbBIX siep. CBsi3b Macchl H
12.7
SHEPIUU
123 Peakuun cuHTe3a u genenus snpep. McTouHukum
' sHeprun CoJHIIa U 3BE3]T
12.9 Snepnas osHepretuka. JleiicTBHE paguMOaKTHBHBIX
' W3JIY4eHUI Ha )KMBbIE OPraHU3MbI
[IpakTudeckue pabOTHI:
HabntonieHne CHjomHbIX M JIMHEHYAThIX CIEKTPOB
12.10 U3JIy4EHUs.

HccnenoBanme TpeKOB: W3MEPEHUE YHEPTUU YACTHIIBI
110 TOPMO3HOMY MyTH (110 (poTOorpadusiM).

W3mepenune paanoakTHBHOTO (poHA




@dusnueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN

paArOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PaaMOaKTUBHOE H3JIyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JeicTBUE PaMOaKTUBHBIX HM3IYYEHH Ha OpraHU3M
YeJloBeKa
xr Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka 7 knace/ [eppikun A.B., 'ytauk E.M. O611ecTBO ¢ orpaHuyeHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxkimonepHoe ob6miectBo «l3marenbcTBo
«IIpocBenienue»

» Guzuka 8 knacc/ [leppimkun A.B., 'ytauk E.M. O611ecTBO ¢ orpaHuyeHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxkimonepHoe ob6miectBo «l3marenbeTBo
«IIpocBenienue»

» Gusuka 9 knacc/ [leppiukun A.B., I'ytHuk E.M. O061iecTBoO ¢ orpaHnyeHHOM
OTBETCTBEHHOCThIO «JIPODA»; AkiuonepHoe ob6mectBo «M3narenscTBo

«HpOCBGHIeHI/IC»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®wuzuka 7-11 k.. CipaBoyHas TeTpajib B Tabiuiax. CripaBoyHoOe
n3ganue."31aTenbCcTBO "AfIPHC—Hpecc", MockBa

®dwuszuka B cxemax u Tabnunax/ K. 9. Hemuenko. - MockBa: Dkcmo

COopnuk 3a1a4 110 ¢pusmke. 7-9 Kimaccel: mocoOue s yJamuxcs
oOmeoopazosar. yupexaenuit/ B. U. Jlykamuk, E. B. IBanoga. - 25-¢ usn. -
M.: IIpocBemieHue

Bcepoccuiickas mpoBepouHast padota. @usnka: 7 Kjiacc 25 BapuaHTOB.
Tunosslie 3aganuss @I'OC / A. YO. Jlerumud. - M.: M3naTensctBo "Ox3ameH"
Bcepoccuiickas mpoBepouHas padota. dusnka: 8 kiracc 25 BapuaHTOB.
Tunossie 3aganug ®I'OC / A. 1O. Jlerumnud. - M.: U3garensctBo "Dx3ameH"
®dusuka. 7 kiacc: mianbl-koHcnekTsl ypokoB / H. JI. Tlenareituenko. - Poctos
H/[1: dennke

®dusuka. 8 kace: mianbl-koHcnekTol ypokoB / H. JI. Ilenareituenxko. - Poctos
H/[1: dennkc

[Toypounsle pazpadbotku no ¢pusuke. 9 knacc / lneik H. C. - M.: BAKO



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Mos mikona - https://lesson.edu.ru

Enunas xomtekus udpoBbIx o0pa3oBaTeIbHBIX pecypcoB -http://school-
collection.edu.ru

[Mudposoit oOpazoBaTenbHBIN pecypc At mkoa "SAxmacc" -
https://www.yaklass.ru

Knacc!nas ¢usuka - http://class-fizika.ru

VYuutens [po - https://uchitel.pro

Poccuiickast DnexktpoHHas mkoia - https://resh.edu.ru

OI'bHY «®enepanHplii MHCTUTYT NEAATOTUYECKUX U3MEPEHUI -

https://fipi.ru
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CepTuchukaT BOT60091953345287616995357499410305195481097593
Bnageney LesdyeHko Mapua BnagumuposHa
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