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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOrO OOILIEro oOpa3oBaHMs COCTABIICHA
Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBareibHON mporpammel, npeacrasieHHbix B PI'OC 00O, a takxe ¢
yuéToM (QeaepanbHOi paboueil mporpammbl BocuTanus u KoHuenuuu npenojgaBaHus
yueOHoro npeamera «Dusukay.

Copepxanue mporpamMmbl 10  (GU3MKE HAmpaBieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIUXCS U OPraHU3aIuio U3ydeHus GU3NKu
Ha JICSITEIHLHOCTHOW OCHOBE. B mporpamme mo (pu3uke y4UTBIBAIOTCS BO3MOXKHOCTH
yueOHOoro mnpeaMera B peanuzanuu TpedoBanniit GI'OC OOO k mIaHUpyeMbIM
JUYHOCTHBIM M METANpeJIMETHBIM pe3yJibTaTaM OOyYEeHUS, a TaKKe MEXIPEIMETHbIS
CBSI3M €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOLIEro
o0pa3oBaHUs.

[Iporpamma mno ¢u3uKe ycTaHaBIMBAET pachpeneiieHne yueOHOTro Marepuania 1o
rogaMm oOy4yeHuss (Mo KiaccaMm), MpeajiaraeT NPUMEPHYIO MOCIEI0BATEIBHOCTD
U3YUYEHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI MPEAMETHOTO COJCPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIUXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJIUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MpPEIMETY.

duzrka SBISIETCS CHUCTEMOOOPA3yIOMIMM JJisi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
PEeIMETOB, MOCKONbKY (hM3MUYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, acTpoHOMHEH M (u3nyeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEAOCTaBIsieT HambOojee SCHBbIC
o0Opa3ubl TPUMEHEHHS HAyYHOTO METOJla IO3HaHWS, TO €CTh CHocoba MOoTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 TIAaBHBIX 3a7a4 (U3UYECKOro OOpa3oBaHUS B CTPYKType OOIIEero
o0pa3oBaHHs COCTOMT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHONW T'PAMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YPOBHE IMpEIoJaracT OBJIAJCHHE CICAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAyYHOOOBSCHSITHSIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e MHTEPIPETUPOBATH JAHHBIC M KCIOJIB30BaTh HAYYHBIE JI0KA3aTEIbCTBA
JUISL TIOJTYYE€HUST BBIBOJOB.

[enw n3ydennst pu3NKu HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUS OMPEICIICHBI
B Konuenuun npenogaBanusi yyeOHoro mnpeamera «dDusuka» B 00pa3zoBaTelbHBIX
OpraHu3aLusax Pocculickon denepanuu, peaM3yIOLINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MPOTpaMMbl,  yTBepkAEHHON  pemiennem  Komneruun
MunucrtepctBa npocsenieHust Poccuiickoit deneparuu (mpoTokoa oT 3 aexadbps 2019
r. Ne TIK-4BH).



HeaunsyyeHusapu3nKu:

npuoOpeTeHne NHTepeca U CTpeMIICHUS 00yJaloIuXCs K HAYYHOMY H3yUEHUIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHUA O HAYYHOM METOJAE MO3HaHWs W (QOopMUpOBaHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yjibTaTa M3y4eHHUsS OCHOB
CTpOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmMupoBaHue TpEeACTaBICHUN O ponu (GU3UKK AN Pa3BUTHA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI;

pa3BHUTHE NPECTABICHUN 0 BOZMOXKHBIX cepax Oynyuien npodeccnoHanbHON
JESTebHOCTH, CBSA3aHHON ¢ (PU3UKOM, MOATOTOBKA K JalbHEHIIEMy 00yUeHUIO
B OTOM HalpaBJICHUH.

JlocTrkeHue 3TUX 1iesied mporpamMmsbl Mo (pU3MKe Ha YPOBHE OCHOBHOI'O OOILETO

O6p&30BaHI/IH obecrieunBaeTcs PCIICHUEM CIICAYIOIIMX 3aMa4.

NPHOOPETCHUE 3HAHWW O JUCKPETHOM CTPOCHUM BEIECTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NPHOOPETCHHE YMCHHUH OIUCHIBATH M OOBICHATh (PU3NYCCKHE SBICHUSA C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUH;

OCBOGHHE  METOJIOB  DCIIEHUS  TNPOCTEUIMX  PACUETHBIX  3amad ¢
UCTIOJIh30BaHUEM buznIecKux MOJIEJICH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHWH HaOJI0NaTh TPUPOIHBIC SIBICHUS W BBHITOIHSITH OIBITHI,
nabopaTtopHbie  pabOTBl W OKCIEPUMCEHTAJbHBIE  HCCICIOBAHHS  C
MCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MNPUEMOB paboThl ¢ wuHpOpMaIumend (U3NIECKOTO COJEepIKaHUS,
BKJIFOYas MH(DOPMAIMIO O COBPEMCHHBIX JOCTIKCHHSX (U3HMKH, aHAIH3 H
KPUTHYECKOE OICHUBAaHUE MH(POPMAIIHH;

3HaKOMCTBO €O cepamu mpodecCHOHATBFHOW ACSITeTbHOCTH, CBS3aHHBIMHU C
(bu3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JTOCTHKEHUSIX
buznuecKkon HaAyKH.

OCHOBHOM LIENBbIO O0YYEeHUS AETEN C 3aJ€PKKOM MCUXUYECKOTO Pa3BUTHUSI HA TAHHOM
MPEIMETE SIBJISIETCA: MOBBILIEHUE COLMAJIBbHOW aJanTaluu ACTEH 4Yepe3 NPUMEHEHUE
bu3nUecKrX 3HAHUIN HA MMPAKTHKE.

s oOywatomuxcs ¢ 3IIP, Tak ke, Kak W [Ji1 HOPMATHBHO pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBAaMBAKOIIMX  OCHOBHYIO o0pa3oBaTeNbHYI0  MPOrpaMmy,
JOMUHHUpPYIOIIEE 3HAaUeHUE TPUOOPETAIOT TaKUE yeiu, Kak:

OCBOEHHUE 3HAHUU O METOAAX HAYYHOTO MO3HAHUS NPUPOAbl U (OPMUPOBAHUE
Ha ITOW OCHOBE MPEJICTaBICHUN 0 PU3NIECKON KapTUHE MUPA;

OBJIQJICHUE YMEHUSIMH TMPOBOJUTH HAONMIOJCHUS NPUPOJHBIX SIBICHUMH,
OMHUCHIBATh M 0000IIaTh pe3yJabTaThl HAOJIIOACHUM, HCIOJb30BaTh MPOCTHIE
MU3MEPUTENbHBIE PUOOPHI ISl U3yUYCHUS] (PU3UUECKUX SIBIICHUM; MPEJICTABISITh



pe3yabTaThl HAOMIONCHUN WM U3MEPEHUN C MOMOIIbI0 Tabmuil, rpaduKoB
UBBIABIISITEHA3TOMOCHOBEIMIIMPUYECKUE3aBUCUMOCTH; IPUMEHSITHIIOTyYEHHBIE
3HAHMS JUIsl OOBSICHEHUS! pPa3HOOOPA3HBIX MPUPOJHBIX SBJIEHUN M MPOLIECCOB,
IIPUHLIUIIOB JEUCTBUS BAXHEHIIUX TEXHUYECKUX YCTPOMCTB, I PEIICHUS
du3nuecKux 3aaay;

® pa3BUTHE II03HABATEIBHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEMH, CaMOCTOSITEIBHOCTU B TPUOOPETEHNU HOBBIX 3HAHUM, IPU

pemieHny  (U3MUECKMX  3aJad W BBINOJHEHUH  JKCIEPUMEHTAIBHBIX
MCCJICIOBAaHHI C UCTIOJIB30BAaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTUH;

" BOCHHUTAaHHE YOEXKICHHOCTH B BO3MOXXHOCTH MO3HAHHS 3aKOHOB MPUPOIBI,
BHEOOXOJMMOCTH  Pa3yMHOTO  HCIIOJIb30BAaHHUS  JOCTH)KCHWH HayKu U
TEXHOJIOTUW TSI TaTbHEHIIIEro pa3BUTHUSI YETIOBEUECKOTO OOIIECTBA, YBAKEHUS
K TBOpIAM HAyKH ¥ TEXHHWKH; OTHOIICHHS K (HU3UKE KaK K DIIEMEHTY
00111e4esI0BEYECKON KYIbTYpHI;

" HCIOJI30BAaHUE TMOJIYYCHHBIX 3HAHUN W YMEHHH /IS PEHICHHUS MPAKTUYCCKUX
3a1a4 TOBCEAHEBHOM JKU3HHU, oOecmedeHus Oe30MacHOCTH CBOCH IKH3HH,
paIMOHAIBHOTO IPUPOIOTIOIH30BAHMS I OXPAHBI OKPYKAIOIIEH CpEeIbl.

JlocTrKeHre THX TieNiell 00ecreunBaeTCs PEIICHUEM CIEeIYIOIINX 3A0ay.

* 3gakoMcTBO oOyuaromuxcs ¢ 3[IP ¢ meTomamu uccienoBaHus OOBEKTOB U
SIBIICHUH TIPUPOJIBL;

" [IPUOOpETEHUE 3HAHMM O MEXAaHMYECKHX, TEIIOBBIX, DJEKTPOMArHUTHBIX H
KBAaHTOBBIX SIBICHUAX, (PU3NUYECKUX BEJIMUMHAX, XapaKTEPU3YIOIIUX OTU
SBJICHUS;

* (popmupoBaHMEe yMEHHM HaOIIONaTh NPHUPOJHBIE SBIECHUS U BBINOJIHATH
OMBITHI, Ja0OpaTopHble pPAOOTBl M SKCHEPUMEHTAIbHBIE HCCIIEIOBAaHUS C
UCMOJIb30BAaHUEM M3MEPUTEIbHBIX NPUOOPOB, LIMPOKO TNPUMEHSEMBIX B
MPAKTUYECKOMN KU3HU;

" OBJAJICHUE TAKUMHU MOHATHAMH, KakK INPUPOAHOE SBIECHUE, SMIIMPUUYECKH
YCTaHOBJICHHBIHN (akT, mpobdiema, TUIIOTe3a, TEOPETUUECKUM BBIBOJ, PE3yJIbTAT
HKCIIEPUMEHTAIBHOMN IPOBEPKHU;

" [IOHMMAaHHE OTJIMYMI Hay4HBIX JAHHBIX OT HEMPOBEPEHHON HHQOpMAIHH,
[IEHHOCTH HAyKd JJs YJOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEM uenoBeka.

Oco0enHocTuoTOOpaNaanTAIUNYYeOHOTOMAaTepUAIaniOPU3UKe

OcHoBoit 00yuenus ooyuatomuxcs ¢ 3[1P Ha mpeameTax eCTECTBEHHOHAYYHOTO MUK
SBJISIETCS PAa3BUTHE Yy HUX OCHOBHBIX MBICIUTEIbHBIX ONEpauuid (aHaau3, CUHTE3,
CpaBHeHHE, OOOOIIEHNE) HAa OCHOBE BBITIOJHEHUS PA3BUBAOIINX YIPAKHEHUH,
dbopMupOBaHWE TPUEMOB YMCTBEHHOW palOTHl: aHAIW3 WCXOMHBIX JAHHBIX,
IJIAHUPOBAHUE MATEPUAIIA, OCYLIECTBIEHUE MO3TAITHOIO U UTOTOBOTO CAMOKOHTPOJIS,
a TAK)K€ OCYILECTBIISIETCS TUKBUAAIMS MPOOETIOB B 3HAHUSX, 3aAKPEIJICHUE U3YUEHHOTO
Marepuala, oTpabOoTKa aJrOPUTMOB, MOBTOPEHUE MPOMIEHHOr0. bosbiioe 3HaueHHe
NpUJAETCd YMEHHMIO paccka3aTb O BBIIIOJIHEHHOM paboTe C MOpaBUIBHBIM



yHOTPEOJICHUEM COOTBETCTBYIOLIEH TEPMHUHOJIOTMM M COONIOAECHUEM JIOTHYECKUX
cBs3ell B m3naraemoMm Marepuainie. s oOyuaromuxcs 3IIP Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHUs MO-MIPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM
YpPOBEHb DPA3BUTHUSI OTIEIbHBIX IMCUXUYECKUX MPOLIECCOB (BOCIPUSTHS, BHUMAHUS,
MaMsITH, MBIIIJIEHUS), CHUKEHHBIH YPOBEHb HHTEIUICKTYaJIbHOTO Pa3BUTHS, HU3KUI
YPOBEHb BBHITIOTHEHUS YUYEOHBIX 3aJaHUM, HU3Kas YCHENIHOCTh oOyueHwus. [loaTomy
MIpU U3y4eHUu PU3NKU TpeOyeTCs 1eJeHANPABICHHOE HHTEIUICKTYaIbHOE Pa3BUTHE

O6yuaronuxcst ¢ 3IIP, oTBewaromiee UX OCOOCHHOCTSIMU BO3MOXHOCTSIM. Y4YeT
ocobeHHocteir oOyuatomuxcsi ¢ 3[IP TpeOyer, 4TOOBI MpPU HM3YYEHHUH HOBOIO
MaTepuaa 00s13aTeIbHO MPOUCXOANIO MHOTOKPATHOE €ro MOBTOPEHUE; PACIIMPEHHOE
pacCMOTpEHHE TEM M BOIIPOCOB, PACKPBHIBAIOUIUX CBSI3b (U3UKU C KU3HBIO;
aKTyaJn3alus NIEPBUYHOTO )KU3HEHHOTO OMbITa 00YUYaIOIIUXCS.

VYcBoeHue nporpaMMHOr0 mMaTepuaia o (U3MKe BBI3BIBACT OOJbIINE 3aTPYIHEHUS Y
oOyuaromuxcs ¢ 3IIP, moatomy Teopust usyuyaercss 6€3 BBIBOJIOB CIONKHBIX (POPMYIL
3amaun, TpeOyrolmMe TMPUMEHEHUS CIOXKHBIX MAaTeMAaTHUYECKUX BBIYHCICHUN U
¢dbopMyI1, B 0COOEHHOCTH TaKUX TeM, Kak «MeXxaHn4ecKoe JBMKECHHEY,

«ApxumenoBa cuiia», «MexaHUueckas SHEPrus», «NEKTPUUECKHUE SIBICHUSI,
«DNEeKTPOMArHUTHBIC SIBJICHUS», PEIIAIOTCS B KJIACCE C MIOMOIIBIO YUUTEIS.

Oco0oe BHMMaHHME TpU U3YYEHUH Kypca (U3UKUA YAENSAETCS TIOCTAaHOBKE W
OpraHu3alyy SKCIEPUMEHTA, a TaKKe MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXIIOM
ypOKe)  KpPaTKOBPEMEHHBIX  JIEMOHCTpaluii  (BO3MOXHO C  HCIOJIb30BaHUEM
AIIEKTPOHHON JeMoHCTpauuu). Hekoropble Tembl 0053aT€NbHO JOJKHBI BKIIOYATh
OMOpHBIE JabopaTopHble palOThl, KOTOpPbIE pPa3BUBAIOT YMEHHE IMOJIH30BATHCSA
OPOCTEHIIMMHU  NpUOOpaMu, aHAIM3UPOBATh IMOJYYEHHBIE JaHHBIEe. B cBs3m ¢
OCOOCHHOCTSMM  TIOBEACHUS W JesTenbHOCcTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOXKAWUIIUN KOHTPOIh
3a COOJIOJICHUEM MPAaBWJI TEXHUKH O€30MacHOCTH TPH TMPOBEACHUU JIAOOPATOPHBIX
UITPAKTHYECKUX paboT.

bonbmoe BHUManue mnpu uzydeHun Qusuku noapoctkamu ¢ 3IIP oOpamraercsHa

OBJIAJICHUE MU MPAKTUYECKUMH YMEHUSMHA 151 HaBBIKaMH.
[IpenycmaTpuBaeTcIyMEHBIIIEHHE O00BbEMa TEOPETHUYCCKUX CBEJACHUH, BKIFOUCHHUE
OTHEIbHBIX TeM

WJIUIICITBIXPA3/IeI0BBMATEPUATIBIIII0030pHOT0,03HAKOMUTEIbHOTOMITN(DaKyIbTATUBH
oro m3yuenus. [Ipennaraercss ymeHbieHue o0beMa MaTEMAaTHIECKUX BBIUMCICHUN 3a
CYET YBEJIIMUCHUSI KAUECTBEHHOI'O OIUCAHUSI SIBIICHUN U MPOLIECCOB

JlocTaTroyHOE KOJIMYECTBO BPEMEHM OTBOJMUTCS HA PACCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIONIUX CBA3b (PU3WKH C JKU3HBIO, C TEMHU SIBICHUSAMH, HAOIOJCHHIMU,
KOTOPBIE XOPOIIO U3BECTHBI YYEHUKAM U3 MX )KM3HEHHOIO OIbITA.

MakcuManbHO UCTIOIB3YIOTCS MEXIPEIMETHBIE CBA3U C TAKUMU JUCHUIUIMHAMU, KaK
reorpadusi, xumusi, ouonorus, T.K. ooydarommuecs ¢ 3[IP ocobenHo Hy)knatTcs B
MPETIOTHECEHNUN OJTHOTO U TOTO )K€ Y4eOHOT0 MaTepuaia pa3InyHbIX aCTeKTaX, B €T0
BApbUPOBAHUU, BHE OJJHOKPATHOM MMOBTOPEHUH 3aKPETICHUH TOJYYEHHBIX 3HAHUITN
npakTuieckux ymeHui. [1o3Bosisisi paccMaTpuBaTh OJMH U TOT K€ YUEOHBIN MaTepuanl
C pa3HbIX TOUYEK 3PEHUS, MEKIIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €T0 JIyUIIEMY



OCMBICJIEHUIO, 00JIe€ TPOYHOMY 3aKPEIUICHHUIO IOJYYEHHbIX 3HAHUN U MTPAKTUYECKUX
YMEHUH.

Buabl nessiteibHocTH o0yuawummuxcs ¢ 311P,
00yCJIOBJICHHBICOCOOLIMHOOPA30BATEIbHBIMUNIOTPEOHOCTAMUNOOECTICYHB
alome

OCMBICJIEHHOE0CBOCHUECOIePKAHMU00pPa3oBaHUusinonpeaMeTy«Pu3nka
Copepxanue  BHJIOB  JesArenabHOCTH  oOyuvarommxcs ¢ 3P wHa  ypokax
buzukHnonpenensercs ux 0ocoObIMH OOpa3oBaTelbHBIMU MNOTpeOHOCTAMU. [lomuMoO
mupokoucnoyibdyembix B @OOII OOO o6mux 118 Bcex OOydYaromuxcs BHJIOB
NEeSATENbHOCTUCIENYET YCUIUTh BBl JESITEIbHOCTH, Cleuu(HUUHbIe s JTaHHON
KaTeropuu  JeTeil,00ecrneynBaloiie  OCMBICIEHHOE  OCBOCHHE  COJIEpIKaHHS
oOpa3oBaHus MO MpeAMETY: YCHIEHHE NPEeAMETHO-IIPAKTUYECKON NeATeNbHOCTH C
aKTUBM3AllMEN CEHCOPHBIX CHUCTEM; OCBOEHHE MaTepuana C OMOpPOd Ha allfOPUTM;
«MOIIarOBOCTh» B HW3YYEHUM MaTepualna; MCIOJIb30BAHHE  JOMOJHUTEIbHOU
BU3YaJbHOW OMOPHl (CXEMbl, IMA0JOHBI, OMOPHBIE TAONMIIBI); PEUYEBOM OTYET O
npolecce M pe3ylibTare JACSTENbHOCTH; BBIMOJHEHUE CHEIHAIbHBIX —3a/JaHHM,
00€eCreynBaOIIUX KOPPEKIMIO PErysaiui y4eOHO-TI0O3HABATEIbHON NEATeTbHOCTH U
KOHTPOJIb COOCTBEHHOT'O PE3YJbTATA.

st oOy4aromuxcst ¢ 3[1P cyiecTBeHHBIM SIBISIIOTCS MPUEMBI Pa0bOThI € JIEKCUYECKUM
MaTepuasoM 1o mnpeamery. I[IpoBoautcs crnenuaibHas paboTa MO BBEACHHUIO B
aKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOLIEH TepMuHONOTUH. M3ydyaembie
TEPMHUHBI BBOJSTCS Ha MOJUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yalIbHAS TIOIJIEPIKKA,
aNrOpUTMBI  PabOTBl C  OMNpEAENICHHEM, OIOpPHBIE CXEeMbl [UJIS aKTyalu3aluu
TEPMUHOJIOTUU.

B cBs3u ¢ ocoObiMu oOpazoBaTenbHbIMH MOTpeOHOCTSIMU oOyuatomuxcsic 3I1P, mpu
TUTAHUPOBAHUU PAOOTHl YUYEHHKA Ha YPOKE CIEIyeT MPUIEPKUBATHCS CICAYIOMINUX
MOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: 1aBaTh AITOPUTM OTBETA; pa3peliaTh
M0JIb30BAThCS IJIAHOM, COCTABJIEHHBIM IIPU MOATOTOBKE IOMAIIIHETO 3aJaHus; 1aBaTh
00J1blIe BpeMEHU TOTOBUTHCS K OTBETY Y JOCKHU; pa3pelaTh JeIaTh
MpeABapUTEIbHBIE 3aMUCH, NTOJIH30BATHCS HATJISHBIMU TOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3a/1aBaTh 00YUYaIOIIUMCS HABOJISAIIUE U YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IOMOT'YT UM IOCJIE0BATEIBHO U3JI0KUTh MaTepHall.

3. CucremaTnuecky IpoBepsITh YCBOCHHE MaTepHala 1o TeMaM YPOKOB, AJis
CBOEBPEMEHHOT0 0OHapYKEHUsI TPOOETIOB B MPOUIEAIIEM MaTepUale.

4. B npouiecce U3ydeHus HOBOrO MaTepHajia BHUMAaHUE YYEHUKOB 00paniaeTcs
Ha HanboJee CIO0XKHbIE pa3ielibl u3ydaeMoi TeMbl. HeobxoaumMo vaiie oopaiarbest K
HUM C BOMPOCAMH, BBISICHAIOIMIMMU MOHUMaHUE yueOHOro MaTepuania,
CTUMYJIMPOBAThH BOIIPOCHI MPU 3aTPYTHEHHUSIX B YCBOEHUHU HOBOTO MaTepuasa.



Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIEro
oOpazoBanusi oTBoauTcst 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJenio), B 8
Kiacce — 68 gacoB (2 yaca B Henenro), B 9 kimacce — 102 gaca (3 yaca B HeACHIO).

[Ipennaraemsplii B mporpamme 1o (uU3MKe MepedyeHb Ja0OpaTOPHBIX padoT u
OINBITOB HOCUT PEKOMEHAATENIbHbIA XapakTep, YYUTENb JAENaeT BbIOOP MPOBEACHUS
7abopaToOpHBIX PAabOT M ONBITOB € YYETOM HMHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CHUCKAa OJKCIEPUMEHTANbHBIX 3aJaHuil, MpeasiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa Mo (U3HKeE.



COLAEPXAHUE YYHEBHOI'O ITPEAMETA «PU3UKA»
7 KIIACC

Pasznenl. ®usuka u e€ posib B IO3HAHUM OKPY’KAIOLIEro Mupa

dusuka — Hayka o npupone. SIenenms mpupomsl (MC'). dusnueckue sBIECHHS:
MEXaHNYECKHUE, TEIJIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusuyecKre BEIUYUHBL V3MepeHue (U3MYECKMX BeIWuMH. Pusuueckue npubopwi’,
lloepewnocmo usmepenuti. MexnyHapoaHasi CUCTEMA €AUHHUII.

Kak ¢usmka u gpyrue ecTeCTBEHHbIE HAyKU H3y4aloT mOpupony. EcmecmeenHo-
HAYuHbllL  MemoO NO3HAHUA. HAOJI00eHue, NOCMAHOBKA HAYYHO20  80Npocd,
8bIOBUIICEHUE — 2UNOme3, 9KCHepUMEeHm NO Hpogepke  2cunomes, O0ObACHeHUe
Habnrooaemozo sasneHus. Onucanue uzuuecKux sa61eHull ¢ NOMOUbI0 MoOeel.
[Ipenmet u MeToabl PUMKH.

Hemoncmpayuu’®
1.  MexaHU4YeCKHe, TEIUIOBLIE, ODJIEKTPHUYECKUE, MArHUTHBIE,
CBETOBBICSIBIICHHUSI.
2.  ®usuyeckue TpHOOPHI M IPOLEAYpa NPSAMBIX H3MEPEHHH aHAJIOTOBBIM K

U (GPOBBIM TPUOOPOM.
3. OmpenenieHre NOTPEIIHOCTH YKCTIEPUMEHTA.
@ponmansvusle 1a60pamophsvie padomvl Uiy INEKMPOHHAA 0EMOHCIMPAUUSL.
1.0mpenenenne IEHBI JEJNEHUS HM3MEPUTEIBHOro mpubopa (MCIONb3ys
TEXHOJIOTHUYECKYIO KapTy SKCIIEPUMEHTA).
2. I3mepenne 00bEMa KHUIKOCTH U TBEPAOTO Tea
3. Onpedenenue pasmepos Maiblx mei.

Paznen2. IlepBoHayajibHble CBe/IeHNUSI 0 CTPOEHNH BellleCTBA

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, ux paszmepwvl. Onvimoul, 00KaA3blgarowjue
OUCKpemHoe CImpoeHue 8eujecmaad.

JIBrkeHne 4vacTul] BemlecTBa. CBsA3b CKOPOCTH JIBHKEHHS YacTHUIl C TeMIEpaTypoil.
bpoyHoBckoe nBwkenue, auddys3us. Bzaumoodeiicmeue uacmuy —eewyecmed:
npumsidicenue U OmmaiKueanue.

ArperatHble COCTOSIHMSI BEILECTBA: CHIPOEHUE 2d308, MHCUOKOCmeU U mMEEPObIX
(kpucmannuyeckux) men. Bzaumocesnzv medcdy ceoiicmeamu eeujecms 8 pasHblX
azpe2amHvlx COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpe2amuuvlx COCMOSIHULL 800bl.

HMemoncmpayuu®

1 MC — snemenTHI cosieprkanusl, BKIIOYAKONIME MEXKIIPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITHI B
TEeMaTHYECKOM IUIAHUPOBAHUH.

2371ech 1 asee KypCMBOM 0003HAYEHBI TEMbI, M3ydE€HHE KOTOPBIX MPOBOUTCS B O3HAKOMHTENBHOM TiaHe. Ilemaror
CaMOCTOSTEIIBHO ONpeeNsieT 00beM H3ydaeMoro MaTepHania.

®Bee Jlemonctpanuu u JlaGopaTopHble paboThl, IPECTABIEHHBIE B COAEPKAHUH, JOMYycKaeTcs (MOAKHO) HPOBOAMTS,
WCTIONB3Ys MH()OPMAITMOHHBIE U AIEKTPOHHBIE TEXHOIOTHH (ITU(PPOBEIE 00pa30BaTEIBHBIC PECYPCHI).

4 311ech M nasee NPUBOUTCS PACIIMPEHHBIN TIEPEYEHb JTab0PaTOPHBIX PAGOT U ONBITOB, M3 KOTOPOTO yUHUTEb
JIETTaeTBBIO0P TTOCBOEMYYCM OTPEHHIO.



1. Ha6mronenrie OpoyHOBCKOIO JIBUKEHHUS.
2. Ha6monenue nuddysuu.
@ponmanvusle 1ad6OpamopHbvle padomol u ONbINbL

1. Ounenka pauameTpa aroMa METOJOM PsiAOB (C  MCHOJIB30BAHHEM
dotorpaduii).
2. OnpIThl IO HAOTIOJEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

3.01bITHI 110 OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS
(371eKmpoHHan 0emoncmpayus).

Pa3nen3. /IBukeHue U B3aumMo/ieiicTBHe TeJl

Mexannyeckoe ABWkeHuEe. PaBHOMEpHOE M HEpaBHOMEpPHOE ABMKEHUE. CKOpPOCTH.
Cpeousis cxopocms nNpu HEPAGHOMEPHOM OsudiceHuu. Pacy€ér myTM W BpeMeHU
JIBKEHUSI.

SIBnenue uHepuuU. 3akoH unepyuu. Bzaumooeticmseue men KaKk NPUYUHA UBMEHEHUs]
ckopocmu  osudicenuss men. Macca kaxk mepa unepmuocmu mena. IlMOTHOCTD
BeniecTBa. C6s3b NIOMHOCIU C KOAUYECMBOM MOJIEKYl 6 eOuHuye ob6véma eeujecmaa.
Cuna kak xapakTepucTuUKa B3aumojeictBusa ten. Cuna ynpyeocmu v 3akoH ['yka.
Hszmepenue cunvl ¢ nomowpio ounamomempa. SIBIeHUE TATOTEHHUS U CUJA TAKECTH.
Cuna msoicecmu na opyeux naawemax (MC). Bec tena. HeBecomocTs. CroskeHue Cuil,
HaINpaBJI€HHBIX MO OJHOW mpsimoi. PaBHoneicTByromas cui. Cuna mpenus. Tperue
CKOJbIICeHUs. U mpeHue nokos. Tpenue 6 npupoode u mexuuxe (MC).

Hemoncmpayuu’®
1. Habmronenne MeXaHUUeCKOro IBMKEHUS Teia.
2 N3Mepenune ckopoCcTH MPSMOJIMHEUHOTO JBUKEHUS.
3 HaGmronenue siBeHust HHEPIUH.
4, Hab6mronenne n3aMeHeHus CKOPOCTH MPU B3aUMOJICHCTBUH TEJI.
5 CpaBHeHHE Macc MO B3aUMOACHCTBUIO TE.
6. Ciio)keHue CuJl, HalpaBJICHHBIX 110 OJHOM MPSIMOM.

7. JleMOHCTpauus CWIbl yOPYTrOCTH Ha Pa3IMYHbIX MaTepuaiax.
DponmanvHule 1ad6OpamopHvle padomovl U ONbIMLLL,

1. Ornpenenenue CKOPOCTH PAaBHOMEPHOIO IBUKEHHUS (ILIapuKa B
KHUJIKOCTH, MOJIEJTH SJIEKTPUIECKOTO aBTOMOOWIIS U T.11.) (J1eKMPOHHAA
oemMoHcmpauus).

2. Onpenenenue cpeHeld CKOPOCTU CKOJIbKEHHS OpyCKa WIIH IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.

3. OrnpeneneHue mI0OTHOCTH TBEPAOTO Tea.

4, OnBITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTh PACTSKEHUS (Iedopmariim)
MPY>KUHBI OT MPUIOKEHHOU CHIIBI.

d. OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHHUS OT

BEca Tella U XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB
HNaBnenue. Crnocobvbl ymeHvuleHusi U yeenuueHus oOaeneHus. Jlasnenue 2asa.
3asucumocms dasnenus 2aza om obvéma, memnepamypul. Ilepedaua oasnenus



meépovimu menamu, srcuoxocmamu u eazamu. 3axon Ilackana. Ilneemamuueckue
MawiuHbl. 3aBUCUMOCTD JIaBJICHUS KUAKOCTH OT IIyOuHbl. Coobwarowuecs cocyobi.
l'uopaenuueckue mexanuzmoi.
AtMmocdepa 3emsn u atMocepHoe AaBieHue. lIpuyunsl cyujecmeosanusi 6030YUIHOL
obonouxu 3emau. Onwim Toppuuennu. Hzmepenue ammocgeproco OasneHus.
3asucumocms ammocgeprnozo O0asnenusi om 8vicomvl HAO yposHem mops. llpubopwi
OJ1s1 UBMEPEHUsT AMMOCHEPHO20 OABNEHUSL.
eiicmeue cuokocmu u 2asa Ha NOSPyHcéHHoe 6 Hux meno. BblTankuparomas
(apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men. Bozdyxonnasanue.
Jemoncmpayuu

1. 3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.
CooOmaroruecs cocybl.
I'mppasinnueckuii mpecc.
[IposiBnenue necTBrs aTMOCHEpPHOTO JTABJICHHUS.
3aBUCHUMOCTD BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTh
T€Ja U TUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBHITAIKUBAIONIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue niaBaHus TeN MJIaBaHUE WJIW MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIICHHU TUIOTHOCTEMN TeJa U )KUIKOCTH.
DponmanvHule 1aOOpAmMoOpHbIE PAOOMBL U ONBIMbL

ok own

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa NOrpyKEHHOU
B KUJKOCTh YaCTH TeJa.

2. Ornpenenenue BbITAJKUBAIOIIECH CUIIBL, TEUCTBYIOLIEN Ha TEIO,
NOTPYKEHHOE B KUIKOCTbD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI, JEUCTBYIOIIECH Ha
TEJIO B )KUJAKOCTH, OT MAcChl TeJa.

4, OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CUIIBI,

JEHCTBYIOIIECH Ha TEJO B XKUIKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIAKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoncrpynpoBanue apeoMeTpa WM  KOHCTPYHPOBAHME  JIOJKU U
OIIpEEIICHUE €€ TPY30IO0AbEMHOCTH.

Paznens. Pa6ora u MOIIHOCTH. DHEPrust

Mexanndeckast pabota. MoOIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKIOHHAS IJIOCKOCThb. IIpasuno pasnogecus
puivaza. llpumenenue npasuna pagnogecus pviuaza K O40KY. «3010MOEnpaguioy
mexanuxu. KITJI mpocTeix Mmexann3MoB. [IpocTbie MeXaHU3MBI B OBITY HTEXHUKE.
Mexanunueckasaueprus. Kunemuueckaaunomenyuanvrasasuepaus. I Ipespawenue
00HO020 8UOA MEXAHUYECKOU IHep2UuU 8 0py20li. 3aKOH COXpPaHECHHUSIIHEPTHUBMEXaHUKE.
Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXaHU3MOB.



@ponmanvhsle 1abopamopnvie’ pabomot u onvimor*

1. Omnpenenenue padOThI CUIIbI TPEHUS TP PABHOMEPHOM JBUKEHUU TEJa
110 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBHil paBHOBECHSI pblyara.

3. N3mepenune KITI HAKJIOHHOU IJIOCKOCTH (31exkmponnan
demoncmpayus).

4, N3yuyenue 3aK0Ha COXpaHEHUS MEXaHUYECKOW SHEPTUH (2/1eKmMPOHHAA
demoncmpayus).
8 KUIIACC

Pasnen 6.TemioBble siBJICHUA

OcHogHble NoN0dHCeHUsT MONEKYIAPHO-KUHEIMUYECKOU Meopuu CMmpoeHus 6eujecmad.
Macca u pazmepvr amomog u monexyn. Onvimbl, noomeepoiscoaroujue OCHOBHbLE
NOJIOHCEHUS MOJIeKYAAPHO-KUHEMUYECKOU Meopul.

Mopgenun  TBEpHOro, OKHUJAKOTO M Tra3000pa3HOrO0  COCTOSHUM  BEIIECTRBA.
Kpucmannuueckue u amopguoie mena. ObvsacueHue c60ucme 2azos8, Huokocmetl U
MeEPObIX mel HA OCHOBe NOJIONCEHUL MOJeKYIAPHO-KUHEMUYeCcKol meopull.
CmauuBaHue u kanuiisapHvle aenenus. 1enniogoe pacuupenue u cocamue.
Temneparypa. Ceazb memnepamypuvl coO CKOpOCMbIO MENIOB020 OBUNCEHUS YACMUY.
Buytpennsisi sueprus. Cnocobwvl uzmenenuss 6HympeHHell dHepeuu. menjionepeoava u
cogepuienue pabomoel. Buovl mennonepedauu: menionpo8oOHOCMb, KOHBEKYUS,
usny4enue.

KommaectBo  Temnotel.  Yoervnas  mennoémxocmo  eewecmea.  Tennoobmen
umeniogoepagHogecue. Y pasHenuemenio80200anianca.

IInagnenue u omeepoeganue Kpucmaiiudeckux eewecms. Yoenvnas menioma
nnasenenus. Ilapoobpazosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenrvnas
menjioma  napooopazoéanus.  3a8UCUMOCMb  memnepamypvl — KUNneHus  om
ammocgeproco dasnenus. Braxcnocms 6030yxa.

DHeprust TOIUINBA. YoenbHas menioma c2opanus.

Ipunyuner pabomsi mennosvix osucamene. KIIJ] mennosozo osuecamensi.

Tennosvle oguecamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawjenusi snep2uu 8 mennoswvix npoyeccax (MC).

JHemoncmpayuu
1. Hab6mronenre OpoyHOBCKOTO JIBUKECHHUS.
2. Hab6mronenne nuddysun.
3. Ha6monenne ssBeHU cMaYMBaHUS M KaITMJLIPHBIX SIBJICHUH.
4, Hab6moeHre TemioBoro pacumpeHus Tei.
5. N3MmeHenure naBiaeHus raza Ipu U3MEHEHUH 00bEMa U HAarPEBAHUM WU
OXJIQXKJICHHU.
6. [IpaBuna u3MepeHus: TeMIepaTyphl.
7. Bunpr Tenmonepenayn.

8. OxJtaxkieHre Ipyu COBEPILIEHUU PaOOTHI.



9. HarpeBanue npu coBepiieHUH paOOThl BHEIIHUMU CHUJIAMU.
10. CpaBHeHHe TEMIOEMKOCTEN pAa3IMYHBIX BEIIECTB.
11. HaOGnropeHue KUMEHHUS.
12. HaGnroaeHue nMocTOSHCTBA TEMIIEPATYPHI MPU IJIABICHUH.
13.  MopenuTenioBbIXABUTaTENEH.

DponmanvHble 1adOpamopHvle padomovl u ONbINbL

1. OMNBITEI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTKEHUS
(371eKmpoHHan 0eMoHCmpayus).

2. OMnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIKA caxapa.

3. OnbIThI 1O HAOJIOICHUIO TETUIOBOTO PACIIUPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI.

4, Ornpenenenue qaBieHUs BO3lyXa B Oa/IOHE MITIPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHHS BO3yXa OT €TO
00bEMa U HArpeBaHUS WA OXJIAKICHHUS.

6. HaGmonenne n3MeHeHus BHyTPEHHEH DHEPTUH Teja B Pe3yJIbTaTe
TEIJIoTnepe1au U pabOThl BHEITHUX CHJI.

7. Uccnenoranue siBeHUs TETUIOOOMEHA MPU CMEITUBAHUH XOJIOIHOU U
ropsiueu BOJIbI.

8. UccnenoBanue mpoiecca UCIapeHusl.

Q. OrnpeneneHne OTHOCUTEIBLHOM BIQXKHOCTH BO3/1YyXa.

10.  Onpeoenenue yoenvHoti meniomol niasieHus 1b0d.

Paznen 7. DiaekTpuueckue U MATHUTHbIE SIBJICHUS

Onekmpuzayuss men. JIBa poja BIEKTPUYECKUX 3apsaoB. B3aumopeicTBue
3apsHKEHHBIX TETT.

Onektpuueckoe Tnone. [lpunmyun cynepnosuyuu  dAeKmMpudeckux noneu  (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexmpuueckux 3apsaooe. OlemMeHmMapHulil — IIeKMpUuyeckull  3apso.
Cmpoenue amoma. ITpOBOTHUKY U JUAIEKTPUKU. 3AKOH COXPAHEHHS JIEKTPHUUECKOTO
3apsaa.

DNeKTpUUecKud TOK. Ycnosus cywecmeosanus snekmpuiecko2o moxa. VICTOUHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUA HSIIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHUTHOE). DIeKmpUuyecKuti MoK 8 HCUOKOCMAX U 2a3aX.

PaGoTa 1 MOITHOCTH AIEKTPUUECKOTO TOKA. 3akoH [ocoyrs—JIlenya. Dnekmpuueckue
yenu u nompedumenu 1eKMpUYecKou 3Hepeuu 6 ovimy. InekTpudeckas 1enb. Cuna
TOKa. OJeKTpudyeckoe HampspkeHue. CONpoTUBIEHUE MPOBOJHUKA. YoenvHoe
conpomugnenue gewjecmga. 3akoH Oma jis ydactka nenu. llocmemoBatenbHoe U
napasuielibHOe COeIMHEHNE TPOBOHUKOB. Kopomkoe 3ambikanue.

[TocTtossHHBIE MarHuThl. B3anmoaencTBUE MOCTOSHHBIX MAarHUTOB. Macnummuoe noie.
Macnumnoe none 3emau u e2o 3HaueHue Ons dHcuzHu Ha 3emnae. Onvim Spcmeda.
Maenummnoe none snekmpuuecko2o moka. llpumenenue 31eKmpomMacHUmMos 8 mexHuke.
leiicmeue macHumno2o nous Ha NPOBOOHUK C MOKOM. DeKmpooguzames



llocmosnnoeco  moka. Hcnonvzosanue  anekmpoosucameneii 6  MEXHUYECKUX
YCMpOUCmeax u Ha mpaucnopme.
Onvimur  Dapaoes. Aenenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Inexmpozcenepamop. Cnocobvl noyyenus 31eKmpudeckol IHepeuu. INEKTPOCTAHITUU
Ha BO30OHOBJIIEMBIX UCTOYHUKAX YHEPTHUHU.
Jemoncmpayuu
1. DIIeKTpU3aALUITE.
JIBa poja 2JIEKTPUUECKUX 3aps/IOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpONCTBO U JIEUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuuecKas MHIYKITHUSI.
3aK0H COXpaHEHUS AIEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKH U AUDIICKTPUKH.
MopaenupoBaHue CUIOBBIX JIUHUM JIEKTPUIECKOTO MOJIS.
NcTouyHuky mOCTOSTHHOTO TOKA.
JIelCTBUS DJIIEKTPUUECKOTO TOKA.
0. DJEeKTpUYECKHUI TOK B KUJIKOCTH.
1. Ta30BbIit pa3ps.
2. HM3mepenue cuiibl TOKa aMIIEPMETPOM.
13. H3MepeHue 2JIeKTPUIECKOTO HANPSIKEHUSI BOJIbTMETPOM.
14. PeoctaT u MarasvH CONPOTHUBIICHUI.
15. BzaumopeiicTBHE MOCTOSHHBIX MATHUTOB.
16. MopenupoBaHre HEBO3MOKHOCTH pa3JIeJICHUS MOJIOCOB MArHUTA.
17. MopnenupoBaHre MarHUTHBIX MOJEH MOCTOSIHHBIX MAarHUTOB.
18.  OmnmwiT OpcTena.
19. MarunuTHOe€ nose Toka. DIEeKTPOMArHuT.
20.  JleiicTBHE MarHUTHOTO ITOJIS HA MTPOBOJIHUK C TOKOM.
21. DnekTpoaBUTraTeib MOCTOSHHOTO TOKA.
22. HccnenoBaHue sIBJCHUS dJIEKTPOMAarHUTHOW MHIYKITUH.
23.  Omnpiter dapanes.
24.  3aBHUCHUMOCTH HAIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €ro
BO3HUKHOBEHHUS.
25.  DIEKTpOreHepaTop MOCTOSTHHOTO TOKA.
DponmanvHule 1ad6OpaAmMopHble padOmMbl U ONBIMbL

R BOONOORWN

1. OneiThl MO HAONIONCHUIO DJICKTPHU3AlUA TEN HWHAYKIUMEH U TpHU
COTPUKOCHOBEHUH.

2. HccnenoBanne NeWCTBUSI  AJICKTPUYECKOTO TIOJIST HA TPOBOJHUKH H
TUDIICKTPUKH.

3. COopka 1 mpoBepka paboThI IEKTPUIECKON IIEMU TOCTOSHHOTO TOKA.

4, W3mepeHue u peryanpoBaHUe CHITBI TOKA.

5. N3mepeHue u peryanpoBaHue HAMIPSIKEHNUS.

6.  Uccnedosanue 3agucumocmu cuibl moxa, uoyuje2o uepes pesucmop, om

conpomueierus pesucmopa u HanpAasCeHusl Ha pesucnmope.



7. Onvlmoi, 0eMOHCMpUpyIowue 3a8UCUMOCHb INEKMPUUECKO20
CONPOMuUBIEHUs NPOBOOHUKA OM €20 ONIUHbL, NIOWAOU HONEPEYHO20 CeYeHUs U
mamepuana.

8. IIposepka npasuna crodceHus HAnPAXCEHUL NPU NOC1e008ameabHOM
COeOUHeHUU 08)YX Pe3UCHOpPO8.

Q. IIposepka npasuna 05 cunvbl MoKa npu NApaLieSbHOM COeOUHEHUU
Pe3ucmopos.

10. Omnpenenenue pabOTHI ANEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.

11.  OmnpexeneHue MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIICISIEMON Ha

pe3ucrope.
12. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JaMIIOUKY,
OTHANPSKEHUSHAHEN.

13. HccnenoBaHue MarHUTHOTO B3aMMOJICHUCTBUSI TOCTOSIHHBIX MAarHUTOB.

14. V3ydyeHue MarHUTHOTO TOJISI MOCTOSSHHBIX MarHUTOB MPU UX
00bEIMHCHUY U pa3JICJICHUH.

15. HccnenoBaHue neWCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OnwITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CUJIBI B3aMOICUCTBUS
KaTYIIKA ¢ TOKOM U MarHuTa OT CHJIbl TOKAa W HAIlpaBJIEHUS TOKa B KaTYIIKeE.

17. V3ydenue nelicTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi 21eKxmpoosuecames.

19. Usmepenne KIIJ[ anekTpoaBurarebHON YCTaHOBKHU.

20.  OmbITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON MHIYKIIUH:
UCCJIE0BAaHNE U3MEHEHUI 3HAUYCHHS U HAIIPABJICHHUS] MHAYKIHUOHHOIO TOKA.

9 KJIACC
Pa3nen8.MexanndyeckuesiBJIeHUS
Mexanugeckoe JIBH>KCHHUE. MarepuanbHas TOYKa. Cucrema OTCYETA.

OTHOCHUTEILHOCTh MEXaHMYECKOTO JBWXKCHMS. PaBHOMEpHOE MPsSMOJIMHEHHOE
nBXeHue. Hepasnomeprnoe npsamonunetinoe ogudicerue. CpeaHss U MeHOBEHHAs
CKOpOCmb meia npu HepasHOMEPHOM OBUNCEHULL.

Yckopenne. Pasnoyckopennoe npsamonunetinoe OgudceHue. CBOOOTHOE TaJeHUE.
Onvimol 'anunest.

Jlunetinas u yenoeas ckopocmu. llenmpocmpemumenvroe ycKopeHue.

ITepseiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tpetuii 3akon HerotoHa.
lpunyun cynepnozuyuu cun.

Cuna ynpyeocmu. 3axon [yka. Cuna mpeHus: cuia mpeHusi CKOJNbICEHUS, CUNA
MpeHUsl NOKOsl, Opyaue U0bl MpPeHUsl.

Cunia TSKECTU M 3aKOH BCEMHUPHOrO TATOTEHUS. YCKOPEHHUE CBOOOJHOIO MaJICHHS.
Jeuoicenue nnanem eokpye Coanya (MC). Ilepsas rocmuueckas cKopocmeo.
Hesecomocmo u nepezpysxu.

PaBHoBecue wmatepuanbHONl TOUYKU. AbOconomHo meépdoe meno. Paenosecue
meép0oco mena ¢ 3aKpeniéHHoU ocvio epaujeHus. MOMEHT cuibl. [lenmp msscecmu.



Nmnynsc tena. Mzmenenue umnyavca. Mmnyave cuivl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHoe nemxenue (MC).

Mexanunueckast paboTa U MOIIIHOCTh. PaboTa cui TsikecTu, ynpyeocmu, mpenus. Cés3b
snepeuu pabomul. [loTeHIMaNbHasE SHEPrus Tela, MOAHATOrO HaJ MOBEPXHOCTHIO
3eMnu. [lomenyuanvnas sHepeus cocamou npyxcunvl. KUHETHYECKas SHEprus.
Teopema o kunemuueckou snepeuu. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIHUH.
Jemoncmpayuu

1.  HaGnromeHne MEXaHMUYECKOTO ABMKEHUS TEIa OTHOCUTEIBHO Pa3HbIX
TEJ OTCUETA.

2. CpaBHeHHe IMyTei U TPAaCKTOPHI IBHKEHHS OJTHOTO M TOTO K€ Tela
OTHOCHTEIFHO Pa3HBIX TENl OTCUETA.

3.  HM3mepeHne CKOPOCTH M YCKOPEHHS MPSMOIMHEHHOTO TBUKCHHSL.

4.  HccrnemoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBIKEHUSI.

S. HaGmronenue nBr>XeHHs Tella o OKPYKHOCTH.

6.  HaOmogeHne MexaHMYECKHX SBJICHHMA, TPOUCXOISIINX B CUCTEME

orcuéta «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTh YCKOPEHMS TeJla OT MAacChl TEa U JICUCTBYIOIIEH HA HETO
CHUTHL.

8. HaGmonenne paBeHcTBa CUIT PU B3aMMOJICHCTBUU TEIL.

9. MN3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKECHUH.

10. Ilepemaua ummynbca Ipu B3aUMOACHCTBUU TEN.

11. IIpeoOpa3oBaHus SHEPTHH NPU B3aUMOJICUCTBUH TEII.

12. CoxpaHeHHe UMIYJbCa IPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMIyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HabGmroneHue peakKTUBHOTO JIBH)KCHUS.

15. CoxpaHeHue MeXaHUYECKOW YHEPTUH MPU CBOOOTHOM IaICHHUH.

16. CoxpaHeHHWe MEXaHWUYECKOM OHEPIHMHM TPU JIBIDKCHUU Tejla TIOJ

JlericTBUEM TIPYKUHBI.
@DponmanvHule 1a00pamopHvle padomuvl U ONbIMbL

1. Koncmpyuposanue mpaxma 05 pazeona u 0anvheuue2o pagHoMePHO2O
OBUIICEHUS. WAPUKA UTIU MENEHCKU.

2. Onpenenenue cpeHel CKOPOCTU CKOJIbKEHHS OpyCKa WM IBUKEHUS
[IapuKa 1o HaKJIOHHOMW IJIOCKOCTH.

3. Onpenenenue ycKOpeHus Tella Py PaBHOYCKOPEHHOM JIBU)KEHUU 110
HAKJIOHHOM IUIOCKOCTH.

4, NccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPHU PAaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJabHON CKOPOCTH.

d. UccnenoBanne 3aBUCUMOCTA CHUJIbI TPEHHSI CKOJIBKEHUS OT CHIIbI
HOPMAaJIbHOTO JAaBJICHUS.

6. Omnpenenenne kodhPUIEHTA TPEHUS CKOJTBKCHHUS.

1. Ornpenenenue KECTKOCTH NPY>KUHBI.



8. Omnpenenenne pabOTHI CHIIBI TPEHHSI IPU PABHOMEPHOM JBIKEHUU Tella
M0 TOPU30HTAIBLHON MOBEPXHOCTH.

Q. Omnpenenenue pabOThHl CUJIBI  YIPYTrOCTH TpU  MOABEME Tpy3a
C MCTIOJIb30BAHUEM HEMOJIBIYKHOTO U MOABMKHOTO OJIOKOB.

10. U3yueHue 3aKOHA COXpaHEHHUS SHEPIHH.

Pasznen9.Mexanudeckuekoae0aHMIMBOTHbI

Konebarensnoe nuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIi: TEPUOJI, YacTOTa,
amruutyna. Mamemamuyeckuii u npysicurHuld masmuuxu. Ilpespawenue snepeuu npu
KO1e6amenbHOM OBUICEHUU.

3aryxatomue Konedanus. BeinykaeHHbIe KoneOaHus. Pe3oHaHc.

Mexanndeckue BONHBI. CBOWMCTBa MEXaHWYECKUX BOJH. [IpodonivHble U nonepeumvie
BOJIHYLL. J[MUHA 607HBI U CKOpOCMb €€ pacnpocmpaHenus. Mexanuueckue 607HbI 6
meépoom mene, ceticmudeckue sonrvl (MC).

3Byk. [pomxocmv 38yka u evicoma mona. Ompadicenue 38yka. Hngppassyk
UyIbMpPa38yK.

Jemoncmpayuu
1. HaOmnronenue konebanuii Te Mox AEHMCTBUEM CHUIBI TAKECTHU U CHJIBI
YIPYTOCTH.
2. HaGmonenne konebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
3 HaGmroneHne BoIHYKICHHBIX KOJIEOaHUM M pe30HaHCA.
4, PacnipocTpanenue npoaoJibHbIX U TONEPEYHBIX BOJIH.
5 HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKYCTHUYECKUM pEe30HAHC.
DponmanvHvle1a00pPaAMOPHLIEPADOMBIUONBIIN b
1. OnpeneneHne YacTOThl M Iepuoja KoJieOaHMMA
MaTeMaTHYeCKOrOMasTHUKA.
2. OrnpeeneHneYacTOThIMIEPHOIaK0JICOaHNHUTTPY)KUHHOTOMas THIKA
(31eKkmpoHHasdemoHcmpayus).
3. HccnenoBanue 3aBUCUMOCTH TTeproa KojaeOaHU MOBEIICHHOTO K
HUTH TPy3a OT JJIMHBI HUTH.
4. HccnenoBanne 3aBHCUMOCTH  IlepuoAa  KoieOaHUW  MPYKUHHOTO
MAasiITHUKA OT MACChI Ipy3a (2/1eKMPOHHAA OEMOHCMPAUUL).
o. ITpoBepkaHe3aBUCHMOCTHIICPHOIAKOJICOAHHMITPY3a,10/IBEIIICHHOTOKHUT
1,0TMAacCChITpy3a.
6. OnpIThl, JIEMOHCTPUPYIONIHE 3aBUCHUMOCTb  TEpHOja
KOJICOAHUUTIPY>)KMHHOTO MasSTHUKA OTMACCHITPY3amKECTKOCTHIIPYKUHBI.
7. N3mepenue  yckopeHus  CBOOOJHOTO  MaJICHHS

(21eKkmponnasdemoncmpanus).

Pa3nen 10. DekTpoMarHuTHOE 1MOJI€ U YJIEKTPOMATHUTHbBIE BOJIHbBI
DIJIEKTPOMAarHuTHOE noJie. DIJIEKTPOMATrHUTHBIE BOJIHBI. Ceoucmea
anekmpomacHumuwlx 60aH. [llkana snexkmpomacnumuvix 601H. Hcnonv3oganue
INEKMPOMACHUMHBIX GOJIH OISl COMOBOL CEA3U.



DneKTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

Dponmanvhvleiabopamopusvie’padomoluonvimot*

1. N3yuenue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO

Mob6unsHOTrO TenedoHa.

Paznenll.CBeToBblesiBJICHUS

JlyueBass monenb cBeTa. Mcrtounuku cBera. [llpamonunetinoe pacnpocmpauenue
ceema. 3ammenusn Coanya u Jlynvi. OTpaxkeHue cBeta. [lnockoe 3epkano. 3axkoH
ompaoicenusl ceema.

[Ipenomiienne cBeta. 3aKOH TPEIOMIICHHS CBeTa. [lonHoe 6HympeHHee ompadceHue
ceema. Hcnonvzosanue nNoONHO20 B6HYMPEHHE20 OMPANCEHUA 8  ONMUUECKUX
C8emoB00ax.

Jlunza. Xox nydeit B nuH3ze. Onmuueckas cucmema gomoannapama, MUKpoOCKond u
meneckona (MC). I'na3z kak onmuueckas cucmema. bnuzopykocms uoaibHO30pKOCHb.
Pas3znooicenue b6enoco ceema 6 cnexkmp. Onvimul Hotomona. Cnooicenue cnekmpanvHbix
46emos.

JHemoncmpayuu

1. [IpssmonuHeliHOE pacpOCTPAHEHHUE CBETA.

2. OTtpaxeHuecBeTa.

3. [Tonyyenue n3o00paxeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4, [Ipenomnenue cera.

5. OnTuueckuii CBETOBO/I.

6. Xon nydel B coOMparole JIMH3e.

1. XoJ1 Tydeil B pacCenBaroIeil JMH3eE.

8. [Tomyuenne n300paskeHUH C TOMOIIBIO JIUH3.

Q. [TpuHuun necTBus GoToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.

10. Mopuensb riasza.

11. Pasmoxenue 6eoro cBeTa B CIIEKT].

12. Tlomydenue 6emoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.
DponmanvHule 1adOOpAmMopHbIe PAOOMBL U ONBIMbL

1. HccnenoBanne 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIy4a OT yria

najicHUsI.
2. N3yuenue xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKalie.
3. HccnenoBanne 3aBUCUMOCTH yTJila TMPETOMIICHHS] CBETOBOTO JIy4a OT
yria majeHus Ha TPAHUIIE «BO3AyX—CTEKIIO».
4, [Tomy4yenne n300paxeHU ¢ TOMOIIBI0 COOMPAIOIICH JIMH3HI.
d. Omnpenencaue POKYCHOTO PaCCTOSIHUS U ONITHYSCKOM CHITBI

coOuparoIieit TUH3bI (271eKMPOHHAA 0EMOHCMPAUU).



6. OnbITel MO pa3JIoXKEHUIO OEeIoro cBeTa B CIEKTP
(31eKmMpoOHHAADEMOHCMPAUUA).
1. ONBITHIMOBOCTPUSATUIOIBETAIPEIMETOBIPUUXHAOIIOACHUNYEPES
LBETOBBIE(UIIBTPBHI.

Paznenl2.KBaHTOBBIESIBJICHUS

Onwvimul PezepopoantinanerapHasmojienbaroma. Moaenraromabopa.
Hcnyckanueunoenowenueceemaamomom. Keanmot.

PannoakTUBHOCTS. Anvha-, bema- u 2AMMA-U3TTYYeHUS. Crtpoenue
aTOMHOTOs/1pa. HyK10HHAsAMOOenbamomuo2os0pa. Uzomonvl. PaduoaxmusHnvlienpespauy
enust. Ilepuoononypacnaoaamomuvixsoep.

S nepHbIepeakiuu. 3aKOHBICOXPAaHEHUA3aPS IOBOTOUMACCOBOTOUHUCENT.
Peaxyuucunmesa uoenenusnoep. Ucmounukusuepeuu Connyauzeézo(MC).

S nepHasidHEpreTHKA. /{eticmeusapaouoakmueHuixusiyyeHutinaxcusvleopearuzmovl(MC).
Jemoncmpayuu

1. CHeKTphIM3IyICHUSUTIOTJIONIESHHUS.

2. CrexTphipa3 TuIHbIXTa30B.

3. CnektpBoaopoa.

4, Ha6monenunetpekoBBkamepe BuibcoHa.

S. PaboTracu€TuynkanoOHN3UPYIOMUXU3ITYYEHU M.

6. PerucrpanusanznydeHUANIpUPOIHBIXMUHEPATIOBUIIPOYKTOB.
DponmanvHvlenadopamopHslepadoOmvluonbIMbl

1. NccnenoBaHUETPEKOB:U3MEPEHUEIHEPTUNYACTHIIBIIIOTOPMO3HOMYITY TH(

nodotorpadusim)(21eKmpoHHAAOEMOHCMPAUUL).
2. N3mepenuepaanoaktuBHOTO(DOHA(2/1eKMPOHHAAOEMOHCMP AU USL).

IToBTOPUTEIHLHO-00001IAKIUITMOTY/Tb
[ToBTOpUTENHHO-0000MAIONMKA  MOAYJIh  TMpEAHA3HAYeH Uil  CHCTeMaTH3alluu
10000IIEHUSTTPEIMETHOTOCOIEPKAHUSUOTIBITAIEA TETbHOCTH, TPUOOPETEHHOTOTIPUH3Y
YEHUUBCETOKYpca (PU3HKH.
I[Ipy u3yyeHHH [@HHOTO  MOXYJIS  PEANU3yITCS M CUCTEMaTU3UPYIOTCA
BU/JIBIIESITETEHOCTH,HAOCHOBEKOTOPBHIX00ECTIEUNBACTCAIOCTHIKCHHUETIPEIMETHEIXUMET
anpeIMETHBIXIUIAHUPYEMBIXPE3yIbTaTOBOOyUeHUS,(DOPMUPYETCACCTECTBEHHO -
Hay4YHasIrPaMOTHOCTb:0CBOCHUEHAYYHBIXMETOI0BUCCIIEIOBAHUSASABICHUUIIPUPOIBIUTE
XHUKH,0BJIaICHUCYMEHUAMHUOOBSICHATh(DU3NIECKUCBICHHS, IPUMEHSISITION YICHHBIC3H
aHus,pelaTh3aa4i,BTOMYUCIIEKauYe€CTBEHHBIEUIKCIIEPUMEH TAJIbHBIE.
[IpuHUMNIMANBHO  JIESITENBHOCTHBIM  XapakTep JAaHHOIO pasliefla peaau3yeTcs
3aC4€TTOr0,4TO yYallUeCs BBIOIHSIIOT3aJaHUS,BKOTOPIX UMIIPEIJIaraeTcs:
" HAOCHOBEMOJIYYCHHBIX3HAHUMPACTIO3HABATEHHAYIHOOOBICHITH(U3HUCCKUCSB
JIEHUSIBOKPYKAKOIEUTTPUPOICUITOBCEJHEBHOMKN3HY,



" HCHOJB30BATh MOJ  PYKOBOACTBOM  IE€Jarora Hay4YHble  METOJbI
uccnenoBaHusiGU3nIeCKUXABICHU M, BTOMUKCIIC AP OBEPKUT UTTOTE3UTION
YYEHUATEOPETUUECKUX BBIBOJOB;

" 00BACHATHCONOPONHAINIAKTUYECKUITMATEPUAIITIOCICO0CYKICHUACTIEAATr0
roM HAay4YHbIC OCHOBBI Hanboee Ba)KHBIX JTOCTHKCHU U
COBPEMEHHBIXTEXHOJIOT UM, HAITPUMED, TPAKTUYECKOTOUCTIOIB30BAHUAPA3IL
WYHBIXUCTOYHUKOB  JDHEPrUM HAa OCHOBE 3aKOHAa  IPEBPALLICHUS
MCOXPAaHEHUSABCEXU3BECTHBIX BUJIOBIHEPTUU.

KaxnasmzremaanHoropas/iefaBKI04aeTIKCIIEPUMEHTATbHOCUCCIIEIOBAHHE0000
IIAOLIET0 XapakTepa Ha YCMOTPEHHE Temarora MW IPU  €ro IMOMOUIH.
Pa3znen3aBepiiiaeTcsimpoBe e HUEM IMarHOCTUYECKOMMOIIEHOUHOMPAOOThI3aKypCOC
HOBHOMIIIKOJIBI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue UMKy HA ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUSA:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJIEHUM OOIIECTBEHHO3HAYMMBIXH
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOTrOBOCIIUTAHMS :

— BOCHPHATHE 3CTETHUUYECKHX KauecTB (PU3NYECKOW HAyKW: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTHHAYYHOT ONIO3HAHMS :

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MacHOr0 TIOBEICHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOr0 BOCIIMTAHUSA:

— AaKTUBHOE y4YacTHE€ B PEHICHUU MPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrHYe€CKOIr0 BOCIIMTAHUA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3HUECCKUX 3HAHUM;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA .



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCALIUXCS K PU3NYECKUM SIBICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSITEJIbHO BBIOMpATh CHoco0 peuieHust y4yeOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/IbCKIE IeliCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 0000IIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITEJILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpPMY TpEACTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBepPCcaJbHbIe Y4eOHbIE AeCTBUS:

B X0Jie OOCyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaToOB J1abOpaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IMYHUE U CXOJICTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYAJTbHON pabOThl MpU pPEUICHUHM KOHKPETHOW (U3HUECKOU
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTrasi KAYECTBEHHOTO pe3yjbTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCcaIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHUOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMU B XKUBOW M HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBJICHUIA;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOKEHUsI CUl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKHUX IIAaroB ¢ OMOpPOM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlauyl 3aMKChIBATh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpPsIEMbIE
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB € YYETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHU JBUKECHUSI Teja, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIOMIEH CHUIIBI OT 00BbEMa
NOTpY>KEHHON YacTH Tesa U OT IIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJTHATh M3MEPEHUsS, CIEeNys MPEUIOKEHHOMY IUIaHy, (UKCUPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHJIA TPCHHS CKOJIBKCHHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABUKHBIA W HEITOABUKHBIN 010K, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMET), UCIOIB3Ys 3HAHUS
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpAIlCeHUH C NMPUOOpaMU U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TyTEM CPAaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIJCISTH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BlajeTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JeNaTh KpaTKUE COOOILIEHUs O pe3yibTaTaX MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpYMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadamH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Teriornepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3HYECKUX  SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUECKHE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 33/1auy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3UUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIUIoTa



IUIaBJICHMS], yJeJbHAas TEIJIoTa NapooOpa3oBaHMs, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBWIBHO  TPAKTOBAThH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPHI KUJIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMIOJHATh  MpSIMbIE  U3MEPEHUsT  TEeMIEepaTypbl, OTHOCUTEIbHOMU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUEeCKON BETUUYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHME TMOCJEAOBATEIBHOIO M MapaJyIeIbHOIO  COEIMHEHUN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEAOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJb3ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, pPEOCTaT), COCTABIATH CXEMbI 3JIEKTPHUUYECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHWKW B TOBCEIHEBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYyTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
TUTEepaTypy (PU3NYECKOTO  COACP)KaHUs, CIPABOYHBIE MaTepHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wHOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (HUBHUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpY BBHITIOJTHEHUH YYEeOHBIX TPOSKTOB W HCCICNOBaHWN (DU3MUECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATEILHOCTD TPYIIIBI, BEICTPAaUBAaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO MIBIKCHHS, nedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK W YIbTPA3BYK, JJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30OHAHC, BOJHOBOE JIBHJKEHHME, OTPaKEHHE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BOSHMKHOBEHHE JMHEHYATOro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBHI U OTJIUBBI, ABMKeHUE M1aHeT COTHEYHON CHCTEMBbI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIbTPaUONIETOBOIO U  PEHTICHOBCKOTO M3JIYyYE€HHH, €CTECTBEHHBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEJATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (PU3HUECKHUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HEepUoJ U 4acToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



NPUHLUI CYNEPHO3UINH CHJI, NPUHIHUI OTHOCHTENbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIUCHIBATh €r0 MAaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE u3 2-3
JIOTHYECKUX IIaroB ¢ OMOpod Ha 2—3 M3y4YeHHBIX CBOMCTBA (DU3MUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONINE MIIM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUecKrX METO/OB, HCIIOJIb3Ys OIMHMCAHWE HCCIEIOBAaHUS, BBIICIATDH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tesl (M3ydeHUE BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIIEKTp, U3YUYCHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0opyZoBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  PE3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBUCHUMOCTEH (UM3MUYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MajJeHUs W yrja NPeJOMIICHHS OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTL KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIMYWHBI U aHAITM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C Y4ETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJeJb aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIbHBIX NPHOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
NpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy (usmueckoro - comepikaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIMN U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO COACpIKAHUSA,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalMed ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MuUpa
bubmmoreka [IOK
11 o - 2 0 0
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 dusnyeckue BEITUINHEI 2 0 1 bubmorera [JOK
https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 0 0
CTECTBEHHO HAaY4YHBII METO/I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6 0 1
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BellecTBA
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
JIBrykeHre u B3aMMOACHCTBUE YaCTHUII bubnuoreka [JOK
2.2 2 0 1
BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 0 0 Bubmorexa OK
https://m.eds00.ru/7f416194
Wroro no pazgeny 5 0 1
Paznen 3./IBu:keHne u B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CXAMMHACCROE ABIREHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 0 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

. .B 14
33 Cuna. Buget i https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 Alapetine xuakocTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3zpnen 5.Pabdora u MOIIHOCTH. JHEPrUst
bu6mmoreka [JOK
5.1 Pa6 3
aboTa I MOTHOCTD https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCTRIE MEXAIIMEL https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas SHeprits 4 https://m.eds00.ru/7f416194
Utoro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TennoBbiesiBeHUsI
. bubnuoreka [JOK
1.1 7
CTpocHue i cBOMiCTBA BeleCTBa 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 2.5
SILIOBBIE HpONecehl https://m.edsoo.ru/7f4181ce
Hroro mno pazmeny 28 1 2.5
Pa3znen 2.9/iekTpryeckne 1 MarHUTHbIE SIBJICHUSA
DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TElla bubnuoreka [IOK
2.1 . 7 0 0
U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN IEKTPUUECKUN TOK 20 1 5 htts://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4 1 1
HCRTPOMATHITTHAY HE/yKI https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37 2 6
PezepBHOE Bpems 3 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 8.5



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.MexaHuveckuesiBJIeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 0 1
OTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 2
SAMMOJICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPAHEHUS 10 0 1 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40 1 4
Pa3znen 2.Mexannuyeckne KoJeOaHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 0 1
CXAMMHCCINE KOJCharHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 0
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 15 1 1
Pa3jaen 3.2/ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE 1OJIe U 6 0 0 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroronopazneny 6 0 0
Paznen 4.CBeToBbIesiBJIeHUS
4.1 3aKOHBI pacIPOCTPAHEHHUS CBETA 6 0 0 bubnuoreka [IOK



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

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

bubmuoreka [JOK
4.2 J 0 6
HHSDL I OTITHACCIHE HPHOOPS! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 3
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBICSIBJICHUS
bubmmoreka [IOK
A 4 4
5 CIyCKaHHUE U TMOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE ATOMHOTO Apa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7
FICPHBIC peaKINH https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOPHUTEIHHO-0000 1AM EMONY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Temaypoka

KoaunyecTtBouacoB

Bcero

DJeKTPOHHbIeHU(POBLICOOPa30OBaATEIHLHBIEPECYPCHI

®du3nka — HayKa o0 Ipupoje. SBienus
MIPUPOJIBI.

duznyeckure SIBICHN: MECXaHHUYCCKUC,
TCIIOBBIC, DJICKTPUICCKUEC, MAIrHUTHEBIC,
CBC€TOBBIC, 3BYKOBBEIC.

dusznyeckue BelnynHbl. M3mepenue
¢uznueckux BenuyuH. Ousznueckre
npubopsl. [lorpentHocts M3MEpEHUH.
MexnayHapoaHas cUCTEMa €AMHULL.

JlaGopaTtopnast pabota Nel.
«OnpeneneHue nokazaHum
M3MEPUTEIHHOTO MpUOopa»

Kak ¢u3uka u apyrue ectecTBeHHbIE
HaykH u3y4arotr npupony. EctectBeHHO-
Hay4YHBI METO/1 MO3HAHMUS:
HaOI0/IeHNE, TIOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBMKCHHE THUIIOTES,
AKCIEPUMEHT IO MPOBEPKE TUMOTE3,
00BsICHEHUE HAOIIOIaEMOTO SIBJICHHUSL.

bubmuoteka I{OK https://m.edsoo.ru/ff09f72a

Onucanne GU3NIECKUX SBICHUI C
HOMOIIBIO MOJIEJIEN.

bubmuoteka I{OK https://m.edsoo.ru/ff09f72a

CTpOCHI/Ie BCIICCTBA: aTOMBI U
MOJICKYJIbI, UX pPa3MCPhI. OHBITBI,

bubmuoteka I{OK https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

AOKa3bIBAOIHUEC TUCKPETHOC CTPOCHUC
BCIICCTBA.

JIBm>xenue yacTtuil Beniectra. CBs3b
CKOPOCTH JIBIKCHHS YaCTHI] C
TeMIieparypoi. bpoyHosckoe
nekenue, muddysus. Bzaumoneiicteue
YaCTHI] BEIIECTBA: IPUTSHKCHNUE U
OTTaJIKMBaHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0a013e

JlabopaTtopnast pabota No2.
«OmnpezeneHne pasMepoB MaJIbIX TEID»

10

ArperaTHbIE COCTOSHHS BENIECTBA:
CTPOCHHE Ta30B, KUJKOCTEH U TBEPABIX
(KpHCTaJUIMYECKUX) Tell.

bu6mmoreka [IOK https://m.edsoo.ru/ff0a0378

11

B3anmocBs3b MeX Iy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHHMSIX M MX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM.
Oco0OeHHOCTH arperaTHbIX COCTOSHUN
BoJibl. O000IIIEHHE 110 pa3IeTy
«[lepBOoHaYaIbHBIC CBEJCHHS O
CTPOCHUH BEILIECTBA

bu6mmoreka IIOK https://m.edsoo.ru/ff0a0378

12

MexaHn4eckoe IBUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
nBuxkeHne. CKOpocTb.

bubnuoteka I{OK https://m.edsoo.ru/ff0a05c6

13

CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM
JIBHKEHUU. Pacy€r mytu u BpeMeHu
JIBYOKEHUS.

bubnuoteka [{OK https://m.edsoo.ru/ff0a079c

14

Pemenue 3amau mo teme:
«MexaHNnUeCcKO€e IBIHKEHUE»

bubmuoteka [{OK https://m.edsoo.ru/ff0a0aed



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

SIBnenue nHepUUU. 3aKOH UHEPLIUU.
B3anmopelicTBre Ten Kak IpuYnHa
M3MEHEHUS CKOPOCTH JIBHYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tela.

bu6mmoreka LIOK https://m.edsoo.ru/ff0a0c10

16

ITimorHOCTE BemtecTBa. CBA3B IJIOTHOCTH
C KOJIMYECTBOM MOJIEKYJI B €IMHUIIC
00BEéMa BelecTBa.

bu6mmoreka LIOK https://m.edsoo.ru/ff0a0fee

17

JlabopaTtopnast pabota No3.
«OrnpeneneHue MIOTHOCTH TBEPIOTO
TEIa

bubnuoteka [{OK https://m.edsoo.ru/ff0a0fee

18

Pemenne 3amau no teme: «IIimoTHOCTE
BEIIEeCTBA»

bubnuoteka [{OK https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapaKTepHUCTHKA
B3aumoaecTBus Ten. Cuiia ynpyroctu
1 3aKkoH ['yka. I3Mepenue cuiibl ¢
MTOMOIIBI0 TUHAMOMETpPA

bu6mmoreka IIOK https://m.edsoo.ru/ff0al778

20

Pemenue 3agay nmo teme: «Cuina
YOPYTrOCTH U 3aK0H [ 'yka»

21

JlaGopaTtopnas pabota No4. «M3yuenue
3aBHCHUMOCTH PACTSDKEHUS
(nedopmanym) Npy>KUHBI OT
MPHUIIOKEHHOM CHJIBI»

22

SIBnenue Tarorenusa. Cuna TSHKECTH

bubnuoteka [{OK https://m.edsoo.ru/ff0al502

23

Cuna TsKecTu Ha JApyrux maHerax. Bec
tenna. HeBecomocTh. Pertenue 3aga4 1o
teme "Cuia TsoxecTu"

bubnmuoteka I{OK https://m.edsoo.ru/ff0al778

24

JIaGopatopHas padota Ne5. "M3mepenue
Beca Teja ¢ IOMOIIbI0 IuHaMomeTpa'

bubnmuoteka [{OK https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

25

CrnosxeHue cuil, HalpaBJIEHHbIX 110
OJIHOU ITPSIMOM.

bu6noreka ITOK https://m.edsoo.ru/ff0ala70

26

Pemenue 3ana4 no reme: «CioxeHue
CWJ1, HAIIPABJICHHBIX 110 OJHOW MPSAMON»

bu6mmoreka LIOK https://m.edsoo.ru/ff0ala70

27

PaBHOnelicTBYIOIIAS CHIL.

bu6mmoreka LIOK https://m.edsoo.ru/ff0ala70

28

Pemrenne 3agau o reme:
«PaBHOZEHCTBYIOIIAs CUIIa»

bubnuoteka [{OK https://m.edsoo.ru/ff0ala70

29

Cuna tpenus. TpeHue cKOJIbXKEHUS U
TpeHue 1mokosi. TpeHue B mpupoe u
TEXHUKE

bubnuoteka [{OK https://m.edsoo.ru/ff0alb9c

30

JlabopaTtopnast pabota Ne6. «3yuenune
3aBHUCHUMOCTHU CHUJIbI TPEHUA CKOJIBLXXCHUA
OT CHUJIBI JaBJICHUA U XapaKTEpa
COTIPHKACAIOLIUXCS TIOBEPXHOCTEI»

bubnuotexa [{OK https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amag mo remam: «Bec Temay,
«I"padudeckoe n300pakeHUE CHIDY,
«Cunbly», «PaBHOIEHCTBYIONIAS CHID)

bu6mmoreka [IOK https://m.edsoo.ru/ff0alde0

32

Kontponbnas padorta Nel o teme:
«MexaHndyeckoe JBHKEHHE», «Macca,
IUIOTHOCTEY, «Bec temay,
«I"paduyeckoe n300paskeHUE CHIY,
«Cunbi»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS J1aBICHUS

bubnuoteka I{OK https://m.edsoo.ru/ff0a20a6

34

JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHHUS
rasa ot 00béma, Temreparypsl

bubnmuoteka I{OK https://m.edsoo.ru/ff0a2376

35

Hepezlaqa JaBJICHUA TBépI[bIMI/I TCJI1aMH,
KHUAKOCTAMMU U Ira3aMU. 3akon ITackas.

bubnuoteka [{OK https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

ITHeBMaTHUeCKHEe MaITHHEI

3aBHUCHUMOCTh JaBJICHUA XKUAKOCTHU OT

36 bubmnoreka LIOK https://m.edsoo.ru/ff0a2826
TITyOWHBI.
P

37 CIICHHE 3121 110 TeMe «Jlapnerue 5 Bu6morexa LJOK https://m.edsoo.ru/ff0a2718
SKUIKOCTH U rase. 3axoH Ilackamsa»
I'mppocraTtnyeckuii napagokc. Pemenne

38 3aJ1a4 110 TeMe: "3aBUCHUMOCTh JaBJICHUS bubmuoteka I{OK https://m.edsoo.ru/ff0a2718
YKUJKOCTH OT TITyOUHBI".

39 CooOrmaromuecst COCy/Ibl. bubmmoreka [{OK https://m.edsoo.ru/ff0a2970

40 l'unpaBnuueckue MexaHU3MBbI. bubnuoreka L{OK https://m.edsoo.ru/ff0a3136
A 3

41 TMochepa 3ewti i atmochepHoe bu6moreka IIOK https://m.edsoo.ru/ff0a2b5a
JIaBJICHUE.
I o

42 PHAHHBL CYIECTROBATI BOSAYIHOM bu6mmoreka LIOK https://m.edsoo.ru/ff0a2b5a
000JIOYKH 3EeMITH.
nu .

43 3MEPCHHE ATMOC(EPHOTO AaBICHHA bu6mmoreka IIOK https://m.edsoo.ru/ff0a2da8
OnbiT Toppuuesiu
3

44 aBHCHMOCTP aTMOCGCPHOTO JIaB ICHH bu6mmoreka LIOK https://m.edsoo.ru/ff0a2da8
OT BBICOTBI HaJl YPOBHEM MODSI
[Tpu6 epe

45 PHOOPHL U H3MEPEHHA bu6mmoreka LIOK https://m.edsoo.ru/ff0a2fc4
aTMOC(EpPHOTO JIaBJICHUS.

46 Pemenue 3ama4 no teme:«ATMochepHoe
JTABJICHUEY
Jle#icTBHE KUAKOCTH U T'a3a Ha

47 HOTPY/CITHOS B HHX TEIO. bubmuoteka I{OK https://m.edsoo.ru/ff0a3276
BrrTankuBaroras (apxuMeoBa) cuia.
3akoH Apxumena.
P :

48 CHICHIC SAIAT HO TEME bubnuoteka [{OK https://m.edsoo.ru/ff0a3276

«BpITankuparomias (apxuMea0Ba) cuaa»
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49

Jlaboparopuas pabota Ne7
«OmnpeeneHue BHITAIKABAIONIEH CHIIBI,
JEUCTBYIOLIEN Ha TENO, IOTPYKEHHOE B
KUIKOCTb»

bu6mmoreka LIOK https://m.edsoo.ru/ff0a33fc

50

JlaboparopHuas padota mo Teme Ne®
«HMccnenoBanue 3aBUCUMOCTH Beca Tea
B BOJIE OT 00bEMA MOTPYKEHHOU B
KHUJIKOCTh YaCTH TeJa»

bubnuoteka [{OK https://m.edsoo.ru/ff0a3514

51

[InaBanue ten. Bo3nyxormiaBanue.

bubnuoteka [{OK https://m.edsoo.ru/ff0a3a96

52

Pemenne 3amgau no temaM: «II1naBanme
cyaoB. Bo3ayxonnaBanuey, «JlaBienue
TBEPABIX TEN, )KUAKOCTEH U ra30B»

bubnuoteka [{OK https://m.edsoo.ru/ff0a3654

53

KouTponbnas pabora Ne2 o teme:
«/laBneHue TBEpABIX TN, KUIKOCTEH U
rasoB»

54

Mexanuveckast pabora

bu6mmoreka [IOK https://m.edsoo.ru/ff0a3f82

55

MOoIHOCTb.

bu6mmoreka IIOK https://m.edsoo.ru/ff0a3f82

56

Pemrenue 3amay mo reme:
«MexaHnnueckasi paboTa. MOIIHOCTE»

bu6mmoreka LIOK https://m.edsoo.ru/ff0a3f82

57

[IpocThie MEXaHU3MBI: pbIyar, OJIOK,
HaKJIOHHAs MJI0CKOCTh. [IpaBuio
paBHOBecHs poruara. [Ipumenenue
MpaBUJIa paBHOBECHS pblyara K OJIOKY.
«30J10TO€ IPABUIIO» MEXAHUKH.

bubnuoteka I{OK https://m.edsoo.ru/ff0a478e

58

[IpocTbie MEXaHU3MBI B OBITY U
texHuke. JlabopaTopHas padora Ne9.
«MccnenoBanue ycaoBHi paBHOBECHS
pbI4aray

bubnuoteka [{OK https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

59 Pemrenue 3aga4d o teme. «YclIOBUSA
paBHOBeCI/IH quara»

bu6nuoreka IIOK https://m.edsoo.ru/ff0a48a6

KoaddurmenT noneznoro neicTBus
MPOCTBIX MeXaHu3MoB. JlabopaTtopHas
pabota Nel0. «M3mepenne KI1/]
HAKJIOHHOM IIJIOCKOCTH

60

bu6mmoreka LIOK https://m.edsoo.ru/ff0a4c48

Pemenne 3amau mo teme.«PabdoTa,

61
MOIIHOCTB, KITJI»

bubnuoteka [{OK https://m.edsoo.ru/ff0a4c48

62 Mexanndeckas sHeprus. Kunernueckas

" IOTCHOHAJIbHAA SOHEPTHUA

bubnuoteka [{OK https://m.edsoo.ru/ff0a4252

[IpeBpanienue ogHOTO BHIA
63 MEXaHHUYECKOW SHEPTUU B IPYTOM.

3aKOH COXpaHEHUsl SHEPTHH B
MEXaHHKE.

bubnuoteka [{OK https://m.edsoo.ru/ff0a4360

64 Pemrenue 3amay mo reme:
«MexaHuueckasi SHEPrus»

KonTtponbHas padota Ne3 no teme:

65
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

O6o06matomuii ypok. Pabota ¢
66 TEKCTAMU 110 TeMe "MexaHu4ueckoe
nBmxenue"

bu6mmoreka LIOK https://m.edsoo.ru/ff0adee6

O6o6maromuit ypok. Pabora ¢
67 TeKcTamu 1o TeMe "JlaBieHue TBEPABIX
TeN, JKUAKOCTEH 1 ra3oB"

bubmuoteka I{OK https://m.edsoo.ru/ffO0a4ffe

O6o6maromuit ypok. Padora ¢
68 TekcTaMu 1o TeMe "Padora. MOIIHOCTE.

Oneprug"

OBIIEE KOJIMYECTBO YACOB I1O

68
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[TPOTPAMME




8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N pPOBHIE

Ne i/ Temaypoxka
Bcero o0pa3oBaTe/ibHbIE Pecypchl
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KHHETUYECKOUW TEOPUHU CTPOCHHSI BEIIECTRA.
1 OIIBITEL, [TOATBEPKAAIOIIIE OCHOBHBIE 1 bubnmorexa LOK
’ P . https://m.edsoo.ru/ff0a5256
MTOJIOKCHHS MOJICKYJISIPHO-KUHETHIECKO N
TEOPHH.
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
ra3o00pa3HOro COCTOSIHUM BEIIECTBA. https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOMCTB TBEPOTO, JKHUIKOTO U
4 raz000pa3HOro COCTOSIHUM BEIIeCTBa HA 1 bubnuoreka [JOK
OCHOBE TOJIO)KEHU MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a540e
KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucranmmaeckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUuJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuorexa [JOK
7 TennoBoe paclIMpeHHe U CKaTHE 1
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIiepaTypsl CO 1 bubmuoreka [JOK
CKOPOCTBIO TEIJIOBOTO JIBUKEHUSI YaCTHII. https://m.edsoo.ru/ff0a5c60
Buytpennss sueprusi. CriocoObl U3BMEHEHUs
9 BHYTpPEHHEH dHepruu: Tervionepenaya u 1 Bubmmorexa [IOK
P DI P https://m.edsoo.ru/ff0a5c60
coBepIleHre paboThI.
10 Bunel Tenonepenayn: TEMIONPOBOJHOCTD, 1 bubnuorexa LIOK



https://m.edsoo.ru/ff0a5256
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KOHBCKIUA, U3TYYCHHC.

https://m.edsoo.ru/ff0a6412

KonunuecTBo TEIIOTHI. Y IenbHAas

bubmunoreka LIOK

11
TETJI0EMKOCTh BEIIIECTBA https://m.edsoo.ru/ff0a6976
12 VYpaBHeHHE TEIUIOBOTO OaaHca. bubnuoreka [IOK
TernnooOMeH 1 TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas pabora Nel. «MccneqoBanme
13 SIBJ'IeIfI/Iﬂ TI;HHO(1;)6M€H3 pu CMCHII/IBI;HI/II/I Bubnmorexa [IOK
. N p https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOPSTYeH BOJIBI»
Pemenue 3amgau o teme: «KoanuecTBo
14 TETUIOTHI. Y AeIbHAs TEII0EMKOCTh bubmorera [JOK
thde https://m.edsoo.ru/ff0a7088
BEIICCTBA»
15 JlaboparopHras padota Ne2.«OmnpeneneHue bubnuotexa [JOK
YAETbHOU TETIOEMKOCTH BEIIECTBA» https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
17 Pemenue 3agau no reme: « QHEprust bubnuoteka [JOK
TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPAHUS» https://m.edsoo.ru/ff0a65c0
[InaBneHnue u oTBEpACBaHUE
18 KPHCTAJUIMYECKUX TeI. Y AeIbHas TEIIoTa bubmorexa [TOK
P A https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Pemenue 3agau no teme: «Y aenbHas bubnuorexa [JOK
TEII0TA IIABJICHMS» https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubmuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y enbHas TemioTa
21 napoo0pazoBaHus. 3aBUCUMOCTh bubnuorexa LIOK

TCMIICPATYpPhI KUIICHUA OT aTMOC(I)epHOFO
JaBJICHUA

https://m.edsoo.ru/ff0a786¢c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Pemenue 3a1au 1o teme: «Y neapbHas

bubmunorexa LIOK

22
TETIOTa Tapo0Opa30OBaHU» https://m.edsoo.ru/ff0a786c
Brnaxxnocts Bo3myxa. JlabopaTopnas padorta

23 Ne3. «On GI[GJIC}?I/)I(G OTHOCPII)TGHII))HOﬁ ’ brbmmorexa [IOK

- p https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/TyXa»

24 [TpuHIIMTIBI PaOOTHI TETIJIOBBIX JIBUTATEIICH. bubnuoreka [JOK
KII TermoBoro nBurates. https://m.edsoo.ru/ff0a7c7c

o5 TenoBrle ABUTATEIN U 3alATa bu6mmoreka [IOK
OKpYXKarolen cpebl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHCHHS M MTPEBPALICHUS SHEPTUN
B TEIIOBBIX ITpoIieccax
O6o0maromuii ypok mo teme:« TernaoBsie

27 SIBIICHUS H3M€IZ:HI/IG arperaTHbIX brbmorexa [TOK

T p https://m.edso0.ru/ff0a83f2
COCTOSIHUI BeIllecTBa»
KonTtponbnas padorta Nel no
28 teme:«TernoBble siBaeHus. 3MeHenue Bu6mmorexa [IOK
' o https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BEIIECTBa»

29 DnekTpusanus Tei. [[Ba poaa bubmuoreka [IOK
AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a87e4
B3anmopeiicTBue 3apsoKeHHBIX TEJl. 3aKOH
Kynona (3aBUCHMOCTD CUJIBI

30 B3aUMO/ICHCTBUS 3apPsHKEHHBIX TEJ OT bubmmorexa LOK

A P https://m.edsoo.ru/ff0a87e4
BEITUYMHBI 3aPsIIOB U PACCTOSHUS MEXKIY
TeJIaMu).

31 Dnektpuueckoe nose. Hanpsk€HHOCTh bubmmoreka [JOK
JJIEKTPUYECKOTO ITOJIA. https://m.edsoo.ru/ff0a8a0a

39 [IpuHIMI Cynepno3nuuy JIEKTPUUECKUX bubnuorexa LIOK

noJieii (Ha KaueCTBEHHOM YPOBHE).

https://m.edsoo.ru/ff0a8a0a
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Hocurenu snekTpuyeckux 3apsaos.
DneMEHTapHBIN ANEKTPUUECKUI 3apsil.

bubmunoreka LIOK

33 Crpoenue atoma. [IpoBoaHMKHN U https://m.edsoo.ru/ff0a8ef6
JDIICKTPHUKH.

34 3aKoH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa brbmmorexa [IOK

https://m.edsoo.ru/ff0a8bd6

35 Pemenne 3amau o teme: «3akoH bu6mmoreka [IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsia» https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK. Y CIIOBUSA

36 CYIIIECTBOBAHUS JICKTPHUECKOTO TOKA. brbmorexa [TOK

https://m.edsoo.ru/ff0a95a4
HcTouHMKH OCTOSITHHOTO TOKA.

37 JleficTBUSI DIEKTPUIECKOTO TOKa (TEIIOBOE, bubmuorexa [JOK
XMMHUYECKOE, MarHUTHOE). https://m.edsoo.ru/ff0a96b2

38 DJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [JOK
SKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

39 DneKTpuYecKas 1erb.

40 Cuna Toka. JlabopaTopnas padora Ne4,

«3mepenne u peryiupoBaHUE CHIIbI TOKa»
DNeKTpUUYECKOE HaMpsKEHHE.
41 JlabopaTtopHas pabora No5. «M3mepenue u Bu6mmorera [IOK
https://m.edsoo.ru/ff0a9el14
PEryIUpOBAaHUE HAIPSKCHUS»

42 ConpoTuBieHHE IPOBOAHUKA. Y I€IbHOE bubmuoreka [JOK
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas padota Ne6. «3aBUCUMOCTD

43 ANEKTPUYECKOTO COMPOTUBIIEHUS bubmmoreka [JOK
MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U MaTepuana»

44 3akoH OMa Ui ydacTka 1enu bubmmoreka [JOK
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Pemrenue 3amag mo teme: «3axkou Oma s

bubmunoreka LIOK

45
ydacTKa LEenu» https://m.edsoo.ru/ff0aad4a
Jlaboparopuas padota No7.«Mccnenoanme
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubnuotexa [JOK
pPE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha PE3UCTOPE»
47 [TocnenoBarenbHOE U ApATIIEIBHOE
COCIIMHEHUS TIPOBOTHUKOB
Jlaboparopnas padora Ne8. «IIpoBepka
48 n aBI/II)J'Ia JIIJ)'ISI CI/IIJ)'II)I TOKa IIpH nf aJ'IernBHOM bubmmorexa TIOK
p p p https://m.edsoo.ru/ff0aadle
COCIIMHEHUH PE3UCTOPOB»
Pemenue 3amay mo reme:
49 «[TocnemoBareabHOE U MapalieIbHOE bubmorexa HOK
a P https://m.edsoo.ru/ff0aaf8a
COCTMHECHHE MMPOBOJHUKOBY.
50 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopnas pabora Ne9. «MccnenoBanue
51 3aBUCUMOCTH CHIJIBI TOKA, UIYILETO Yepe3 bubmmorexa TIOK
» HAYI N p https://m.edsoo.ru/ff0ab3e0
JIAMITOYKY, OT HaIPsOKEHUS Ha HEH»
Pemenue 3amay no reme: «Padora u
bubnuorexa [JOK
52 MOIITHOCTbH 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab3e0
Jxoyna-Jlenna»
DNEeKTpUYECKUE LIEMH U TOTPEOUTEN
53 SJIEKT queCKoﬁ SHEPIr'uU B 6I?>IT Kopotkoe bubmorexa HOK
p p Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 O6o00maronuil ypok mo Teme: bubmmoreka [JOK

<<9H6KTpI/I‘{eCKI/Ie 3apsAadbl. 3apH)KCHHBIe TCJ1a

https://m.edsoo.ru/ff0abd2c
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U UX B3aumoaencTBud. [locTosIHHBII
JIEKTPUYECKUHN TOK»

KonTtposnsHas padota Ne2 mo Teme
«JneKTprudeckre 3apsabl. 3apsKCHHBIE Tea

bubmnoreka LIOK

o5 H uXx B3aumoacuctsus. I1ocToOSHHBIN https://m.edsoo.ru/ff0abea8
JNEKTPUYECKUN TOK»

56 ITocTtosunrlie MmaruuTel. B3auMoaeiicTBue bu6mmoreka [IOK
MMOCTOSIHHBIX MarHuTOB. MaraHuTHOE MoJIE. https://m.edsoo.ru/ff0ac3d0

57 MaruauTHOE TI0JIe 3eMJIH B €T0 3HAYCHUE TS bu6mmoreka [IOK
KU3HU Ha 3eMIie. https://m.edsoo.ru/ff0ac3d0

58 OnbIT OpcTena. MarautHoe nose bu6mmoreka [IOK
BJIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0acOba

59 [IpuMeHeHne >EeKTPOMArHiTOB B TEXHUKE. brbmorexa [TOK

https://m.edsoo.ru/ff0ac1d2

50 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOHUK bubnuoteka [JOK
C TOKOM. https://m.edsoo.ru/ff0ac74a
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

61 Hcnonb3oBaHue 31€KTpOABUTATENICH B bubmuoreka [JOK
TEXHUYECKUX YCTPOMCTBAX U HA https://m.edsoo.ru/ff0ac86¢c
TpaHCIIOPTE.

OnbiThl Dapajes. SIBneHue

62 AJIEKTPOMArHUTHOW WHIYKIIUH.
IIpaBunoJlenua.

63 Jlaboparopnas padota Nel0. «M3yuenue
SIBJICHUS JIEKTPOMArHUTHOW WHIYKIIAN»

DnektporeHepatop. CrocoObl MOTydeHHUS

64 ANEKTPUUECKOI I3HEPTUU. DIEKTPOCTAaHIIUU

Ha BO300HOBIIIEMBIX HCTOYHHUKAX OHEPIrUun
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KonTtposnsHas paboTa o teme Bbubmuotexa [JOK
65 1
«DJIEKTPUYECKUE U MATHUTHBIE SIBJICHUS» https://m.edsoo.ru/ff0acb14
O06o6mraromuii ypok. PaboTa ¢ Tekctamu 1o bubnuotexa [JOK
66 1
teme:«TennoBbie ABICHUS» https://m.edsoo.ru/ff0acc5e
67 O06o6mraromuii ypok. PaboTa ¢ Tekctamu 1o 1 bubnuotexa [JOK
TeMe: <[ [0CTOSHHBIN 2IIEKTPUYECKUNA TOK» https://m.edsoo.ru/ffOacdc6
68 O6o06matomuii ypok. Pabora ¢ Tekctamu 1o 1
Teme: «MarHuTHbIE SBIICHUS»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoandecTBO 4acoB

DJIeKTpOHHbIe HU(POBHIE

Ne i/ Temaypoxka
Bcero o0pa3oBaTe/ibHbIE pecypchl
1 Mexanundeckoe aBuxeHue. MatepuaibHas TOUKa 1
9 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 bubmuoreka [IOK
JBAKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMONMHENHOE IBUKEHHE 1 Bubmrotexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsmosinHeitHoe aBrkenne. CpeaHss u
4 MT'HOBEHHAsI CKOPOCTh T€Ja TP HEPABHOMEPHOM 1
JIBIDKCHHH.
5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBUKECHHE. 1 bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 Pemrenue 3amay mo reme: <<P{iBHOMepH06 U 1
HEpaBHOMEPHOE MPSIMOJIMHEIHOE ABIKEHUE.
JlaGopaTtopHnas pabora Nel.«Omnpezenenne yCKOpeHus
7 TeJa MPU PaBHOYCKOPEHHOM JBM>KEHUHU MO HAKIIOHHON 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0adb18
IJIOCKOCTH»
8 CBoOogunoe nmagenue teir. OneiTel [anunes 1
9 PaBHOMEpHOE BHKEHUE 110 OKPYKHOCTH. [lepuon u 1 bubnuoreka [JOK
yacTtoTa oOpaieHus. JIuneitHas u yrioBast CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTenbHOE YCKOPEHHE 1
. bubnuoreka [JOK
1 Hepestit saxor Herotota. . https:// m.edsoc])_.[ ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 ]f?tlfriﬂll;lr(:lT::i(si)c])lg/I?f 0ae72a
13 Tpernii 3akoH Herorona. Cynepnosunus cui 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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https://m.edsoo.ru/ff0ae982

14 Pemrenue 3amau o teme: «3akonsl HeroToHa» bubmmorexa LHOK
A ' https://m.edsoo.ru/ffO0aeb6e
bu6mmoreka [{OK
15 C .3 r
11a YHpYroCTH. Jaxon & yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabopaTtopHnast pabota No2. «OrnpeaeneHue KeCTKOCTH bubnuorexa [JOK
NPYKUHBDY https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus: Cuila TPEHUS CKOJIbKEHUS, CUJ1a TPEHUS bubnuorexa [JOK
ITOKOS1, PYTHE BUIBI TPEHUS. https://m.edsoo.ru/ff0af738
bu6moreka [IOK
P
19 emeHue 3aaad no reMe «Cuma TpeHus» httos://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabota Ne3. «Omnpezenenue bubnuorexa [JOK
20
K03 uImenTa TpeHUs CKOIBKCHUS» https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agaq o teMme.«3axoHbl HrroToHa. Cria bu6moreka [IOK
ynpyroctu. Cuiia TpeHHs» https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO TSATOTEHUS. bubnuoreka [IOK
YckopeHnnecBoOOHOTOTIAICHUS https://m.edsoo.ru/ff0af044
Pemrenue 3agaq nmo teMme: «Cuiia TSHKECTH U 3aKOH bu6mmoreka [JOK
23
BCEMUPHOIO TATOTCHUSD) https://m.edsoo.ru/ff0af044
Pemenue 3aau no teme: «Cuia TSHKECTH U 3aKOH bubnuoreka [JOK
24
BCEMUPHOIO TATOTCHUS» https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckast ckopocTb. HeBecomocTs u bubnuoreka [JOK
neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOW TOUKU. AOCOJIIOTHO TBEPIOE
26 TEJI0 PaBHOBeCHepTBé Oro0 Tena ¢ 3aKPEerIEHHO M OIZHLIO bubmmorexa [JOK
' PA P https://m.edsoo.ru/ff0afe36
BpalleHUs
27 MowmeHT cuinsl. LleHTp TsbkecTn
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bubmuoreka [IOK

28 Pemenue 3agau o teme:«MomeHT cuibl. LleHTp TshkecTn» https://m.edsoo.ru/Ff0b02bd
29 O6o06maromuii ypok no teme: «MexaHn4ecKoe IBHKEHHE. bubnuorexa [JOK
B3aumonerictBue ten» https://m.edso0.ru/ff0b0408
30 KonTtponsnas pabora 1\4'91 1o Teme:«MexaHnuecKoe bubnuorexa [JOK
IBIKeHne. BzaumoaencTeue Tei» https://m.edsoo.ru/ff0b06ec
31 Nmnynec tena. M3menenne ummyibca. IMmynbc CHITBL. bubnuorexa [JOK
3aKoH COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4 1o Teme: «3aK0H COXPAHCHHS HMITYJIbCA»
bubnuorexa [JOK
33 PeakTuBHOC JBIKeHHE. https:// m.edso;I ru/ff0b096¢c
bubnuorexa [JOK
34 Mexanudeckasi paboTa U MOIITHOCTh httos://m.e dsogru /f0b0aS4
35 PaboTa cuibl TSKECTH, CHITBI YIIPYTOCTH U CHITBI TPSHHS bubmorexa [IOK
https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabora Ne4. «Omnpenenenre padOThI CHITBI
36 TPEHUS IIPU PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b 2HEPruu U pabOTHI.
[ToTeHnmanpHas 3HEPrus Teja, MOJHATOrO HaJl
38 MOBEPXHOCTHIO 3eMid. [loTeHnnanbpHast SHeprus CKaToi bubmmorexa [TOK
https://m.edsoo.ru/ffOb12fe
MPYKHUHBIL.
39 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM bubnuoreka [JOK
SHEpruu https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE bubmmorexa [JOK
https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKU bubnmoreka [JOK

KOJICOaHUIA: nepuon, 4acrtoTa, aMmIjimryaa.

https://m.edsoo.ru/ff0b1858
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42

Pemenue 3agau no teme: «KoaebarenbHOE IBMKECHUEY»

43 MareMaTnuecknii U NpyKMHHBIA MAsITHUKH bubamorexa LOK
https://m.edsoo.ru/ff0b197a
44 Pemenue 3agau no reme: «MaremMaTH4ECKHil U bubnuorexa [JOK
NPYKUHHBIA MASITHUKH» https://m.edsoo.ru/ff0b197a
45 [IpeBparrienue sHEPrUr MNP MEXAHUUECKUX KOJICOaHUSIX
46 JlabopaTtopnast pabota NeS «OrnpesenieHne 4acTOThl U bubnuorexa [JOK
nepuoja KojiebaHuM MPY>KMHHOTO MassTHUKA https://m.edsoo.ru/ffOblaec
47 3aryxaromue kojaedanus. BeiHyX/1eHHbIE KOJIeOaHus. bubnuorexa [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
48 Mexanudeckue BoaHbI. CBOMCTBA MEXaHHUYECKUX BOJIH. bubnuotexa [JOK
[IpoaonpHBIE U TONTEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 JInvHa BOJIHBI M CKOPOCTh €€ pacipOoCTpaHEHHUS.
50 Pemenue 3amau o reme: «JImmHa BOJTHBI»
51 MexaHndeckre BOJHBI B TBEPJIOM TeJE, CEHCMHYECKUE
BOJIHBI.
52 3ByK. [ poMKOCTH 3ByKa U BBICOTA TOHA.
bubnuoreka [JOK
53 OTtpaxenue 3Byka. UH(pa3ByK U yIbTpa3BYK. https://m.e dsogru /ff0b23ca
54 O6o0maromuii ypok 1mno teme: «3aK0HbI COXpaHEHHUS. bubnuorexa [JOK
MexaHndyeckue KoJieOaHus U BOJTHBI» https://m.edsoo.ru/ff0b25f0
55 Kontponsnas padora No2 mo teme: «3aKOHBI COXpaHEHUSI.
MexaHndyeckue KoJieOaHus U BOJTHBI»
56 DIEKTPOMarHUTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHbI Bubmmorexa LIOK
https://m.edsoo.ru/ffOb2abe
57 CBOiCTBadIEKTPOMATrHUTHBIXBOJIH
58 [IIkana 37€KTpPOMarHUTHBIX BOJIH Bubmmorexa LIOK

https://m.edsoo.ru/ff0b2fe6
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Hcnonp30BaHNe 31EKTPOMArHUTHBIX BOJIH JJIsi COTOBOM

bubnuoreka [IOK

59 CBSI3H. https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3amau mo teme: «4acToThl U JJIMHBI
AJIEKTPOMArHUTHOM BOJTHBI»
61 DnekTpoMarHuTHas mpupoja ceera. CKOpocTh CBeTa. bubnuoreka [JOK
BoaHoBbie cBoMCTBa cBeTa https://m.edsoo.ru/ff0b31d0
JlydeBast Mmojiens cBeta. MICTOUHMKH CBETAa.
62 H;I:{MonnHeﬁHoe pacrpocTpaHeHHe CBETa. 3aTMEHHUS Bubmrotexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u JIyHsl.
Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
63 cBeta. Perrenue 3a7a4 Ha MpUMEHEHHE 3aKOHA OTPAKCHHUS Bubamorexa [IOK
https://m.edsoo.ru/ff0b38c4
CBeTa
64 Pemenne 3amgaud mo teme: «Ilinockoe 3epkano» bubmorexa LOK
https://m.edsoo.ru/ff0b38c4
65 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA Bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3aea
66 Pemenue 3agau mo reme: «IIpenomiienne ceTa» bubmorexa OK
https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaykeHue cBeTa. Mcmoap30Banne
67 MTOJTHOTO BHYTPEHHETO OTPAKECHHS B ONITHYECKHUX bubmorexa HOK
https://m.edsoo.ru/ff0b3c5c
CBETOBOJAX
. bubmuoreka [JOK
68 Jlurza. Xon nyeit B mise. https://m.edsoo.ru/ffOb3f2c
69 Onrtrueckas cucrema ¢GoToarapara, MUKPOCKOTIa U bubmuoreka [JOK
TEJIECKOTIA. https://m.edsoo.ru/ff0cOa7e
70 JIaGopatopHas pabota Ne6. «Onpenenenue GoKycHOTo bubnuoreka [IOK
PacCTOSIHUS U ONITUYECKOM CUITBI COOMpPArOIIel JTMH3BI» https://m.edsoo.ru/ff0b4206
71 Pemenue 3anau no reme: «JIunza. Xoxa yden B TUH3E» bu6mmoreka [JOK
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https://m.edsoo.ru/ff0b444a

bubnuoreka [IOK

72 ['ma3kakonTuyeckasicucteMa. htts://m.edsoo. ru/fObA684
73 Bim30pyKoCTh B TATBHO30PKOCTb.
bubnuotexa [JOK
74 Paznoxxenne 6emoro ceeta B criektp. OnbITeIHBIOTOHA. https:// m.edSO(I)_.I ru/ff0cOf4c
JlabopaTtopHnast pabota No7. «OmnbITHI MO Pa3I0KEHUIO
75 0€eJI0ro CBeTa B CIIEKTP M BOCIPUSITUIO 1IBETA ITPEIMETOB bubmrorexa LIOK
MPY MX HAOJIOJICHUH Yepe3 IIBETOBBIC QUIBTPBI» https.//m.eds60. W/ flcbe2
76 Crnoxenue cnekTpalnbHbIX BETOB. Jlucnepcus cBeTa. bubamorera LOK
https://m.edsoo.ru/ff0c0e2a
bubnuorexa [JOK
77 Omnerter Pesepdopnaa v mmaneTapHast MOJIeb aToMa https:// m.edso;I ru/ff0c12a8
78 Mogenbaromabopa
79 Hcnyckanne u moryiomnieHne cBera atoMoM. KBaHTHI. bubmmorexa LOK
https://m.edsoo.ru/ff0c144c
. bubnuoreka [JOK
80 JIHeHATbICCTICKTPb https:// m.edsoc%.I ru/ff0c1550
bubnuoreka [JOK
81 PannoaktuBHOCTB. Anb(a-, 6eTa- U raMma-u3TydeHUsI. https://m.e dsogru IF0C1672
82 Crpoenue atomHoro siapa. HykiioHHast Mozieabp aTOMHOTO bubnuoreka [JOK
snpa. https://m.edsoo.ru/ff0c18ac
83 PannoaxTuBHbIeIpeBpatenus. M30Tomns Et?[iﬂlljs:;ic])lg}:f oclald
84 Pemenue 3amau no Teme: «PagnoakTuBHBIE bubnuoreka [JOK
MIpEBpALCHUA» https://m.edsoo.ru/ff0clb4a
85 [TepuoanonypacmnaiaaTOMHBIXSIIED.
86 Pemenue 3aau no teme: «PagnoakTUBHBIC IPEBPAIICHHUS.
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IIepnon nomypacnana»

87 SnepHble peakiu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U bubnuorexa [JOK
MacCOBOI'O YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBS3U aTOMHBIX sijiep. CBsI3b MAacChl ¥ SHEPTUU bubmorexa LHOK
p P- P https://m.edsoo.ru/ff0cld7a
89 Pemenne 3amau o reme: «nepHble peakun bubmorexa LOK
' p P https://m.edsoo.ru/ff0c1c58
Peakiuu cunTe3a M geneHus suep. ICTOUHUKH SHEPTUU
90 ComnHna u 3BE31. SlnepHasgdHepreTuka bubmmorexa LOK
y - PACP P . https:/m.edsoo.ru/ff0c1e88
JlefcTBUAPATNOAKTHBHBIX M3 TYICHHIMHAKUBBICOPTaHU3MBI.
JlabopaTtopnast pabota Ne§. «MccnenoBanne TPeKoB:
91 M3MepEeHUe SHEPTUU YaCTULbI ITI0 TOPMO3HOMY MYTH (I10
dboTorpadusim).»
92 O6o0maromuii ypok 1mo teme: « JIeKTpOMarHuTHOE T0JIE. bubnuoreka [IOK
DJIEKTPOMAarHuTHbHIE BOJIHBI. KBaHTOBBIE SBICHUS» https://m.edsoo.ru/ff0c223e
93 KonTtponbHas padota Ne3 o teme: «IEKTPOMArHUTHOE
noJie. DIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE SIBIICHUSI»
94 [ToBTOpeHuEe, 0600mEeHNe. Penienne pacueTHBIX U bubnuorexa [JOK
KAueCTBEHHBIX 3a7a4 10 TeMe: «B3auMoaeincTaue Ten» https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHue, o6o0IeHne. Permenue pacueTHbIX U bubnuoreka [JOK
Ka4eCTBEHHBIX 3aja4 MO0 Teme:« TerioBbie MpoIecchi» https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0606meHue. Pemenre pacyeTHbIX U
) bubmuoreka [JOK
96 KauecTBeHHBIX 3a1a4 1o Teme:«KIIJ[ rernoBbix
N https://m.edsoo.ru/ff0c2a22
JBUTATENE»
97 IToBTOpenue, o0oOeHne. Pernenne pacueTHbIX U bubnuoreka [IOK
KauecTBEHHBIX 3a1a4 1o Teme:«KIIJ[ anexTpoycTaHOBOK» https://m.edsoo.ru/ffoc2b30
98 [ToBTOpenue, o0oOIIeHne. Penienre pacueTHbIX U bubnuorexa LIOK

Ka4uC€CTBCHHBIX 3a1a4 I10 Teme: «CBETOBBIC SBICHUS»

https://m.edsoo.ru/ff0c2c52
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99 [ToBTOpenue, o6obmenue. Pabora ¢ Tekcramu o 1 bubmuorexa [IOK
TeMe:«3aKOHbl COXPaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, obobmenne. Pabora ¢ Tekcramu o 1 bubmmoreka LIOK
teme:«KosiebaHus u BOJIHBI» https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o0menne. Pabora ¢ TekcTamMu 1o 1 bubmmoreka [IOK
TeMe: «CBETOBBIC SIBJICHUS» https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o61eHne. Pabota ¢ TekcTamu mo 1
teme:«KBaHTOBas U siZiepHast (pU3HKa»
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®dusuka, 7 knacc/ Ieppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Aknimonepnoe oOectBo «M3narenscTBo
«IIpocsewenue»

» Gusuka, 8 knacc/ Ieppiukun A.B., O611ecTBO ¢ OrpaHUYEHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o0miectBo «3matenbeTBo
«IIpocBemienue»

» dusuka, 9 knacc/ Ieppikun A.B., ['ytauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o01iecTBo «31aTenbeTBO
«IIpocBemienue»

» dusuka: 7-# knacc: 6a30BbIM YpoBeHb: yueOHUK, 7 kiacc/ [lepoimkun U.M.,
Npanor A.U., AkimmonepHoe o6miectBo «M3aatenscTBo «lIpocBemeHue

» dusnka: 8-i kacc: 0a30BbIM YpOBEHb: yueOHUK, 8 kinacc/ [lepeimkun U. M.,
Npanor A. 1., AkitmorepHoe o61miectBo «M3marenbctBo «lIpocBemieHue»

» dusuka: 9-it kimacc: 6a30BbIN ypOBEHb: yueOHUK, 9 kinacc/ [lepeimkun W. M.,

I'ytauk E. M., BanoB A. U., IlerpoBa M. A., AKiiioHepHO€E OOIIECTBO

«M3parenscTBO «lIpocBemenue



METOANYECKHUE MATEPHUAJIBI JJJISA YUUTEJIA

®uzuka. 7 knacc. ba3oBbiil ypoBeHb. MeTonnueckoe nocobue k yueonuky U. M.
[leprimikuna, A. U. IBanosa/ aBTop: O.A. Uepnukosa, C.H. 'manenkona, B.B.
Kynpssues.

®duzuka. 8 kinacc. ba3oBbiit ypoBeHb. MeTonnueckoe nocobue k yueonuky U. M.
[leprimkuna, A. U. iBanosa/ aBTop: O.A. Uepnukona, C.H. ['magenkosa, B.B.
Kynpssues.

®dusuka. 9 knacc. ba3oBbiit ypoBeHb. MeTonnueckoe nocobue k yueouuky M. M.
[leprrmkuna, A. U. iBanosa/ aBTop: O.A. Uepnukoa, C.H. ['magenkosa, B.B.
Kynpssues.

®dwusnka. 7 kinacc. bazoBbiit ypoBeHs. JlugakTnyeckue MaTepuaibl K yaeOHUKy .
M. Ilepwrikuna, A. W. iBanosa/ aBTop: A.E. Mapon, E.A. Mapos.

®dusmka. 8 kinacc. bazoBeiii ypoBeHb. JlugakTuueckue Matepuaisl K yaeoHuky U.
M. Ileperikuna, A. W. ViBanosa/ aBTop: A.E. Mapon, E.A. Mapos.

®dusmka. 9 xnacce. bazoBeiii ypoBeHs. JlugakTndeckue MaTepuaiisl K yaeOHHUKY .
M. Ilepsimikuna, A. Y. ViBanosa/ aBtop: A.E. Mapon, E.A. Mapos.

dusmka. 7-9 kimacc. ba3oBsiii ypoBenb. COOpHHK BOIIPOCOB U 3aj1a4 / aBTop: A.E.

Mapon, E.A. Mapown, C.B.Ilo3olickuii.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. https://phys-oge.sdamgia.ru/ - «Cnam I'TA»



https://phys-oge.sdamgia.ru/

2. https://fipi.ru/ - «Caiit ®enepabHOrO HHCTUTYTA MEAArOrMISCKUX

U3MEpPEHUN»

3.http://www.elkin52.narod.ru- «3anuMarenbHast pU3uKa B BOIIPOCaxX U

OTBETaAxX».

4.https://www.vascak.cz/physicsanimations.php?l=ru- «®u3nka B aHUMAaLUIX .

5. http://www.ru.convert-me.com/ru - «lHTepaKkTUBHBIN KOHBEPTEP BETUUNH.
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