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MHNOACHUTEJBbHASA 3AIINCKA

VYyeOubiii mnpenmer «@Dusuka» SBISETCS CUCTEMOOOPA3YIOUIMM Ui E€CTECTBEHHOHAYYHBIX
MIPEIMETOB, TOCKOIBKY (DM3UUECKIE 3aKOHBI MUPO3IaHUS SBIISTFOTCSI OCHOBOM COJIEpKaHUsI KypCOB XUMHUH,
6uonorun, reorpaduu u actpoHomMu. GU3nKa BoOpykaeT 00ydarouxcs HaydYHbIM METOJOM MO3HAHUS,
MTO3BOJISIFOIIAM TOJIy4aTh OOBEKTUBHEIC 3HAHUS 00 OKPYKAIOIIEM MHpE.

[IpenMeTr MakcuMalbHO HampaBieH Ha (OPMUPOBAHHE MHTEpECa K MPUPOTHOMY U COIMAIIBHOMY
MHUPY, COBEpIICHCTBOBAHHE IMO3HABATEIBHON AesTenbHOCTH oOydarommxcsi ¢ 3[IP 3a cyer oBnajeHus
MBICIUTEIILHBIMU OTIEpaIUsIMU CPaBHEHUSI, 0000ILEHNUs, Pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHUE, POpMHUPOBAHUE BO3MOXKHOCTEH COBMECTHOM JIEATEIHHOCTH.

Uzyuenue ¢usuku crnocodcTByeT pa3Butuio y oOydaromuxcs c¢ 3IIP mpoctpancTBeHHOTrO
BoOOpakeHUs, (yHKIIMOHATHHOW TPaMOTHOCTH, YMEHHS BOCIPUHUMATh M KPUTUYCCKU AHAIU3HPOBATH
nH(pOpPMaILIKIO, TPEJICTABICHHYIO B Pa3JINYHBIX popMax. 3HAYMMOCTh IIpeAMeTa JIsl PA3BUTUS dKUZHEHHOM
KOMITETEHITMH 00y4YaroNIuXcs 3aKII0YacTCsS B YCBOCHUU OCHOBBI (DM3MUECKUX 3HAHUN, HEOOXOUMBIX IS
MOBCEIHEBHOM JKM3HM; HABBIKOB 3JJ0POBOrO M OE30MACHOTO [JIsl YelIOBEKa U OKPYXKAIOIICH €ro cpemsl
oOpa3a xu3HH; POPMUPOBAHUU IKOJIOTUIECKOU KYJIBTYPHI.

[Iporpamma otpaxkaer conaepkaHue oOydeHus mpeaMery «Du3uka» € y4eToM OCOOBIX
oOpa3zoBarenbHbIX MOTpeOHOCTEH oOywarommxcs ¢ 3[IP. OBnameHue NaHHBIM Y4eOHBIM IPEAMETOM
MIPEJICTABISIET ONpEACNEHHYI0 TPYAHOCTh it oOyuatomuxcs ¢ 3[IP. Dto cBs3aHO ¢ 0cOOEHHOCTAMHU
MBICITUTEIIBHON JIESATEIIBHOCTH, TICPUOINICCKUMHU KOJICOAHUSIMH BHHMAHHUS, MAJBIM OOBEMOM ITAMSTH,
HEJOCTATOYHOCTHIO O0OIIero 3amaca 3HaHUI, MOHMKEHHBIM IMO3HABATEIBHBIM HHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOTO PA3BHUTHSL.

Jns npeomoneHus TPYyAHOCTEH B u3yuyeHUM ydeOHoro mnpenmera «Dusmuka» HeoOXoauma
ajanranus o0beMa M XapakTepa ydeOHOro MaTepuaja K IM03HABATEIbHBIM BO3MOXKHOCTSM JTaHHOW
KaTeropud OOY4YaIOIIMXCS, y4eT UX OCOOCHHOCTEH pa3BUTHUSA: HCIOJb30BAHHE AJITOPUTMOB,
BHYTPHUITPEIMETHBIX U MEKITPEIMETHBIX CBS3CH, TOCTEIIEHHOE YCIIOKHEHNE N3y9aeMOro MaTepuaia.

Jlannas mporpaMMa KOHKPETHU3HPYET COJEp)KaHUE IMPEAMETHBIX TEeM B COOTBETCTBUU C
TpeOOBaHUSMHU 00Pa30BATEIHLHOTO CTAHAAPTA, PEKOMEHIYEMYIO TTOCIIEA0BATEILHOCTD U3YUCHUS Pa3/IeiiOB
GU3MKM C y4eTOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro mpoiiecca,
BO3PACTHBIX U TICUXOJIOTHYECKUX OcoOeHHocTel oOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, ONpeneIsieT MUHUMAIbHBIA HAaOOp OMBITOB, JAEMOHCTpAIUi, MPOBOJUMBIX YYUTEIEM B
KJ1acce, J1abopaToOpHBIX pabOT, BHITOIHIEMBIX 00YJIarOIIIIMHUCS.

MeTtoauueckoit 0oCHOBOM M3y4yeHHs Kypca «DPu3nka» Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs
SBJIICTCS ~ CHCTEMHO-JICATSIIBHOCTHBIA  MOAXOM,  OOECIICYMBAIONINN  JOCTHIKCHHE  JINYHOCTHBIX,
METamnpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB MOCPEACTBOM OpraHU3aIMU aKTUBHOM
MMO3HABATEILHOU JEATEIHPHOCTH OOYYAIONIUXCS, YTO OYEeHb BaXHO TpH oOyuenuu aetreit ¢ 3IIP, mns
KOTOPBIX XapaKTEPHO CHIDKEHUE TIO3HABATEILHOW aKTUBHOCTH.

OCHOBHOU TEbI0 OOYYCHHUS JIETEH C 3aJCPKKON MCHXUISCKOTO PAa3BUTHS HA JIAHHOM TIPEMETE
SBIIICTCS: TIOBBIIICHHE COIMAIBLHOM aganTaluu JeTed uepe3 NpuUMeHeHHe (PU3MYecKHX 3HaHUM Ha
MIPAKTHKE.

Hns obyuatoruxcs ¢ 3I1P, Tak ke, Kak W AN HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00Pa30BaTEIbHYIO IPOTrPAMMY, TOMHUHHUPYIOIICE 3HAUCHNE TIPUOOPETAIOT TAKHE
yenu, KaKx:

" OCBOCHHUE 3HAHWI O METOJ[aX HAyYHOTO MO3HAHUS MPUPOABI U (OPMUPOBAHUE HA ITOH OCHOBE
MIPEJICTaBICHUN 0 PU3NIECKOI KapTHHE MHPA;

" OBJIQJICHUE YMEHUSMH TPOBOJIUTH HAOIOACHHS MTPUPOTHBIX SIBICHUMN, OMUCHIBATH B 0000IIATH
pe3ynbTaThl HaOMIOEHUH, UCTIOMB30BaTh IPOCTHIC U3MEPHUTEIbHBIC IPUOOPHI I U3yUeHUST PU3UIECKUX
SIBIICHUH; TIPEJICTABIIATh PE3yIbTaThl HAONIONCHUN WM U3MEPEHHH C TMOMOIIBIO TaONUIl, TpadHuKoOB H
BBISIBIISITH HA 9TOW OCHOBE YMIIUPUUYECKUE 3aBUCUMOCTH; TPUMEHSTh TIOTy4YeHHBIC 3HAHUS I OObSICHEHUS
Pa3HOOOPA3HBIX MPHUPOTHBIX SBICHUH W MPOIECCOB, NMPUHITUIIOB JCHCTBHUS BAXHEUITUX TEXHUICCKUX
YCTPOMCTB, I pemieHus (U3NIECKUX 3a/ay;



" pa3BUTHE I103HABATEILHBIX HHTEPECOB, HHTEIUICKTYAJbHBIX M TBOPYECKHX CHOCOOHOCTEH,
CaMOCTOSITEJIbHOCTU B MPUOOPETEHNH HOBBIX 3HAHUH, NP pEeIIeHUH (PU3MUECKUX 3a]a4 U BHIIOJIHEHUU
HKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUI C MCTIONIb30BaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIMTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMs 3aKOHOB IPUPOJIbI, B HEOOXOAUMOCTH
Pa3yMHOTI'0 UCII0JIb30BaHUS TOCTH)KEHUN HAYKU U TEXHOJIOTHH JUI JaJbHEUIIET0 Pa3BUTHUS YEI0BEYECKOTO
o0liecTBa, YBaKEHMs K TBOpPLAM HAayKM M TEXHMKHM; OTHOLIEHMS K (U3MKE KaK K JIIEMEHTY
00I11e4eI0BEUeCKON KYIbTYpHI;

" JCHOJb30BAaHUE IMOJYYEHHBIX 3HAHUH M YMEHMH Ul pELIeHHUs NPAaKTUYECKHUX 3aj1ad
MOBCEAHEBHOM JKM3HHU, 00eCTIeYeHNs1 0€30MaCHOCTH CBOCH JKU3HU, PAlMOHAIBHOTO MPUPOIONOIH30BAHUS
U OXpaHbl OKPYXKaIOLIEeH Cpepl.

JlocTikeHue ITHX 1eiei 00ecreunBaeTcs peuIeHUEM CIEAYIOMNX 3a0ay.:

* 3HakoMcTBO oOyyaronuxcs ¢ 3[IP ¢ meronamu uccnenoBanus 00bEKTOB U SIBIEHUHN IPUPOJIBL;

" [OpHOOpeTeHHEe 3HAHUKH O MEXaHHYECKHUX, TEIUIOBBIX, OJEKTPOMArHUTHBIX M KBAHTOBBIX
ABJICHUAX, PU3MUECKUX BEJIMUMHAX, XaPAKTEPU3YIOLIUX 3TH SIBICHUS;

* (opmupoBanue ymeHuii HabIIOAATH TPUPOAHBIC SBICHHUS M BBIOIHITH OMBITH, JTJA0OPaTOPHBIE
palboThl U HKCIEPUMEHTAIbHbBIE MCCIEIOBAHUS C MCIIOJIb30BAHUEM H3MEPUTENIBHBIX MPUOOPOB, MIUPOKO
MPUMEHSEMBIX B IPAKTUIECKON KHU3HH;

" OBJIQJICHUE TAKUMH MOHATUAMH, KaK IPUPOIHOE ABJICHUE, SMIIUPUYECKH YCTAHOBJIEHHBIN (DaKT,
npobieMa, TUI0Te3a, TEOPETUYECKHUI BBIBO, PE3YJbTAT SKCIEPUMEHTAILHON MPOBEPKH;

" [IOHMMaHHUE OTIMYUI HayYHbIX JAHHBIX OT HENPOBEPEHHOM MH(OPMALIUH, IIEHHOCTU HAyKH JUIs
YAOBJIETBOPEHHSI OBITOBBIX, IIPOU3BOACTBEHHBIX U KYIBTYPHBIX MOTPEOHOCTEN YeI0BEKa.

OCOBEHHOCTHU OTBOPA U AJAIITAIUU YYEBHOI'O MATEPUAJIA 110 ®PU3UKE

OcHoBoli 00yuenus obydatromuxcs ¢ 3[1P Ha nmpeaMerax ecTeCTBEHHOHAYYHOTO ITUKJIA SIBIISICTCS
pa3BUTHE Y HUX OCHOBHBIX MBICIIUTEJIbHBIX Ollepalluii (aHaIN3, CHHTE3, CpaBHEHHE, 0000I1IEHNE) Ha OCHOBE
BBITIOJIHEHUS] Pa3BUBAIONINX YIPAKHEHUH, (OPMHpPOBaHWE TNPHUEMOB YMCTBEHHOH palOTBHI: aHaJH3
MCXO/IHBIX JIaHHBIX, INIAHUPOBAHNE MaTepHaia, OCYLIECTBICHHE OITAITHOIO U UTOIOBOTO CAMOKOHTPOJIA,
a TaKXe OCYIIECTBISETCS JIMKBUJAIMS IPOOENOB B 3HAHMSX, 3aKPEIJIEHHME HM3YyYEHHOrO0 MaTepuaia,
0TpabOoTKa AJIFOPUTMOB, IOBTOPEHUE MPOIiIeHHOTr0. bosbIlloe 3HaueHne NpUIaeTcs YMEHUIO PacCKa3aTh O
BBITIOJIHEHHOH padoTe ¢ MPaBMWIIBHBIM YIOTPEOIEHUEM COOTBETCTBYIONIEH TEPMUHOIOTHU U COOITIOICHUEM
JIOTHUYECKUX CBA3eH B M3naraeMoM Matepuaine. [l oOyvaromuxcsa 3IIP Ha ypoBHE OCHOBHOro 0OIIEro
00pa3oBaHMsl MO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIA YPOBEHb PAa3BUTHS OTIEIBHBIX
NICUXWYECKUX MPOLECCOB (BOCHPUATUS, BHUMAaHMS, MaMATH, MBIIUICHHUs), CHU)XEHHBIH YPOBEHb
WHTEIJUIEKTYaJIbHOTO Pa3BHUTHS, HU3KHH YPOBEHb BBHIIIOJHEHHS Y4EOHBIX 3aJaHWW, HU3Kasl YCIIEUTHOCTD
o0yuenus. [loaromy npu u3ydeHun Gpu3MKu TpedyeTcs LeJeHanpaBlIeHHOE HHTEIIEKTYaIbHOE pa3BUTHE
oOyuatomuxcst ¢ 3[IP, orBeuaromee HMX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YYeT ocoOeHHocTel
obyuaromuxcs ¢ 3IIP TpeOyer, 4ToOBI NpU HM3y4YEHHMH HOBOTO Marepuana 00s3aTelabHO MPOHCXOIUIIO
MHOTOKpPaTHOE €ro MOBTOPEHUE; PACHIMPEHHOE PACCMOTPEHHE TEM U BOIIPOCOB, PACKPHIBAIOLIUX CBS3b
(GU3MKHU C KU3HBIO; aKTYaJIN3aLUs IEPBUYHOTO KU3HEHHOTO OMbITa 00YyUaIOIIUXCS.

YcBoeHre NporpaMMHOro MaTepuana 1O (HU3MKE BBI3BIBAET OOJIBLIME 3aTPYAHEHUS Yy
obyuaromuxcs ¢ 3I1P, mosTomy Teopust uzyuyaercs 0e3 BHIBOJIOB CIOXKHBIX (opMyIl. 3aiauu, TpeOyromue
MPUMEHEHHS CIIO)KHBIX MaTeMaTHYECKUX BBIYUCICHHH U (OopMyn, B OCOOEHHOCTH TaKMX TEM, Kak
«MexaHU4ecKoe JBHKEHHE», «ApxumenoBa cuiay, «MexaHudeckass OHHEpPrus», «DIEKTpUUYECKHUE
SIBIICHUS», « DNEKTPOMArHUTHBIE SBJICHUS», PEILIAIOTCA B KJIACCE C TOMOLIBIO YUUTEIS.

Ocoboe BHHMMaHUE TpPH H3YYEHUM Kypca (GU3MKU YAENseTcs MOCTAaHOBKE W OpraHu3aluu
OKCIEPUMEHTa, a TaKKe TPOBEACHUIO (NMPEUMYIIECTBEHHO Ha KaXJIOM YpPOKe) KPaTKOBPEMEHHBIX
JeMOHCTpaluid (BO3MOXKHO C HCIIOJNB30BAaHUEM JJIEKTPOHHOW JeMOHcTpauuu). HekoTopeie Tembl
00s13aTeIbHO JIOJDKHBI BKJIIOYATh OIMOPHBIE J1abOpaTopHble pPAadOTHI, KOTOpbIE pPa3BUBAIOT YMEHHUE
MOJIb30BaThCs NPOCTEHIIMMU NPUOOpPaMHu, aHAIM3MPOBATH IIOJYYEHHBIE JaHHBle. B cBsi3u c
OCOOCHHOCTSIMM  TOBEIEHHS M JesTelbHOCTH  oOydaromuxcsi ¢ 3IIP  (pacTopmo)keHHOCTb,
HEOPraHM30BAHHOCTh) TPEAYCMOTPEH CTPOKAWIIMKA KOHTPOJb 3a COONIOJEHHEM TMPaBHJl TEXHUKHU
0€30MacHOCTH IPH MPOBEIECHUH JTA0OPATOPHBIX U MPAKTUYECKUX PaboT.



Bonbmoe BHuManue npu u3yuyeHnu Gpusuku nogpoctkamu ¢ 3I1P obparaercss Ha OBlaieHUE UMH
MPAKTUUYECKUMH YMEHHUSIMU U HaBblkamu. [IpegycmaTpuBaeTcs yMeHbIIEHHE O0beMa TEOPETUUYECKUX
CBEICHUH, BKJIIOUEHHE OTACIbHBIX TEM WM MEJbIX pa3leloB B MaTepuanbl Jisi  0030pHOTO,
O3HAKOMHUTENBbHOTO WM  (akyiabTaTuBHOrOo u3ydyenus. [lpeanmaraercs  ymeHblleHHe oObeMa
MaTEMaTHUYECKHUX BBIUMCIIEHUHN 32 CUET YBEJIIMYEHUSI KAUECTBEHHOI'O ONUCAHUs SIBJIEHUH U NIPOLIECCOB

JloctaTouHO€ KOJIMYECTBO BPEMEHU OTBOAUTCS HA PACCMOTPEHHE TEM U BOIPOCOB, PACKPBIBAIOIINX
CBS13b (DU3MKH C KU3HBIO, C TEMU SIBICHUSAMH, HAOIIOACHUSIMH, KOTOPBIE XOPOIIO U3BECTHHI YICHUKAM U3
WX JKU3HEHHOTO OIIBITA.

MaxkcuManbHO HCIIONB3YIOTCS MEKIPEIMETHBIC CBSI3U ¢ TAKMMHU TUCIMIUIMHAME, KaK reorpadus,
XuMHsi, ouonorus, T.K. ooy4atomuecs ¢ 3[IP ocobeHHO HYXIat0TCs B MPENOIHECEHUU OJTHOTO U TOTO K€
y4eOHOro MaTepualia B pa3jiMyHBIX ACIHEKTax, B €r0 BapbHUPOBAHWHU, B HEOAHOKPATHOM MOBTOPEHUH U
3aKpEeIJICHUH MOJTYYCHHbIX 3HAHUM W MpakTUYeckux ymeHuil. [103Bossist paccMaTpuBaTh OJMH U TOT XKe
yueOHBII Marepuan ¢ pa3HbIX TOYEK 3PEHUs, MEXKIPEIMETHBIE CBS3U CIOCOOCTBYIOT €ro JIydllemy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHHUIO MOJIYY€HHBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

Copnepxanmne BUAOB jesaTesnbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax (U3MKH OINpenensercss ux
0COOBIMH 00pa3oBaTeIbHBIMK MOTpeOHOCTAIMU. [Tomumo mHpoko ucnosb3yeMbix B [IOOIT OO0 o6mux
IUIsL BceX O0YyYaroIuXcs BUIOB ACATEIBHOCTU CIEIyeT YCUIIUTh BUJBI ACATEIbHOCTH, CICIU(DUIHBIC /IS
JAHHOW KaTeropuH JAeTed, oO0ecreurBarollhe OCMBICICHHOE OCBOCHHE COJEp:KaHus 00pazoBaHUs IO
IIpeIMETy: YCUJIEHHE NPEAMETHO-IPAKTUUECKON AEATEIbHOCTH C aKTMBHU3ALMEHl CEHCOPHBIX CHCTEM;
OCBOEHHE MaTepuaia ¢ OlOPOH Ha aJFOPUTM; «IIOIIArOBOCTH» B M3YYEHHH MaTepHalla; UCIOJIb30BaHUE
JIOTIOJTHATEIFHON BU3YAJIBHOHN OITOPHI (CXEMBI, IIA0JIOHBI, OTIOPHBIE TAOJIHIIB); pEYEBOM OTUYET O TPOIeCcce
U pe3yibTaTe JesTeNIbHOCTH; BBIIOJHEHUE CHENHMATbHBIX 3aJaHuil, 00eCHeUYUBAIOIIUX KOPPEKIUIO
peryyauuy yueOHoO-1103HaBaTEIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yJibTaTa.

s oGyuatromuxcs ¢ 3[1P cymiecTBeHHBIM SBISIOTCS MPUEMBI pa0OTHI € IEKCUYECKUM MaTepHaioM
no mpeamery. [IpoBoautcsi crienuanbHasi paboTa MO BBEIACHHWIO B AKTUBHBIA CIIOBAph OOYUYAIOIIMXCS
COOTBETCTBYIOIIEH TEPMHUHOJOTHH. [I3ydyaemble TEpMHHBI BBOJISATCS Ha MOJUCEHCOPHOW OCHOBE,
o0si3aTeNlbHA BHU3YyallbHAs TOJICP)KKA, AITOPUTMBI PAa0OTBI C OMpPEIEeICHHEM, OIOPHBIE CXEMBI IS
aKTyalu3aluy TEPMUHOJIOTUH.

B cBs13u ¢ ocoObiMH 00pa3oBaTenbHBIMU IOTpeOHOCTAMU 00y4daromuxcs ¢ 311P, npu nnanupoBanuu
paboThl yUeHUKA HA YPOKE CIeAYyeT MPUICPKUBATHCS CIEIYIOIIUNX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: [aBaTh AJITOPUTM OTBETA; pa3peliaTh MOJIb30BAaTHCS IUIAHOM,
COCTABJICHHBIM TPU MOATOTOBKE JIOMAITHETO 3aJaHMsl; JaBaTh OOJbIlE BPEMEHH FOTOBUTHCSA K OTBETY y
JIOCKH; pa3peliarh JeyaTh NpeJBapUTeIbHbIE 3aMHUCH, 0JIb30BAaTHCS HATJISIIHBIMU OCOOUSMHU.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYarOIMMCSl HABOJIIME M YTOUYHSIONIME BOIPOCHI, KOTOpHIE
MIOMOT'YT UM MOCJEI0BaTEIbHO U3JI0XKUTh MaTepHall.

3. CucreMaTu4ecku IPOBEPSTh YCBOEHUE MaTepuaia IO TeMaM YpPOKOB, IJII CBOEBPEMEHHOIO
oOHapyeHHMsI Tpo0esIoB B MPOLIEAIEM MaTepHalle.

4. B mporecce M3y4eHUss HOBOTO MaTepualla BHHUMaHUE YUYEHUKOB oOpalaercs Ha Hauboiiee
CJIO’KHBIE pa3zesbl u3ydyaeMoil Tembl. HeoOxoaumo yarie oOpamaThCsi K HUIM C BOIPOCaMHU, BBIICHAIOIUMU
MOHMMaHHe y4eOHOro marepHaia, CTUMYJIUpPOBATh BOMPOCHI MpPU 3aTPYyJHEHHUSX B YCBOCHMHM HOBOTO
MaTepuaa.

Ha u3ydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs OTBOAUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HefIeN0), B 8 Kinacce — 68 yacoB (2 yaca B He/Iel0), B 9 kiacce
— 102 yaca (3 yaca B HeeNIO).

Oco0eHHOCTH OpraHu3anu 00pa3oBaTeJbLHOI0 Nnpolecca

Cneyuanvhan opeanu3zayus padbomol 6 Knacce:

. HAJIMYNUEC WHANBUAYAJIBHBIX IpaBUJI JJIA YUalllUuXCs,;

. UCIOJIb30BaHNE HEBEPOAIbHBIX CPEACTB OOIIEHUS, HATOMUHAIOIIMX O TAHHBIX MIPAaBUJIAX;
. HUCIIOJIb30BaHHUEC HOOH_[peHI/Iﬁ AJIA ydaluXcsl, KOTOPBIC BBIITOJHAIOT ITPaBHJIaA,

. OLIEHKA OpraHu3aliy Kjacca B COOTBETCTBHHU C HY)KJaMH y4YallluXcs;

. OJIM30CTh YYEHUKOB K YUUTEIIIO;

- HaJIMYHC B KIIACCC NOMOJHUTCIBbHBIX MATCPUAJIOB (KapaHz(ameﬁ, KHI/IF);



. COXPAaHEHHE JOCTATOYHOIO IPOCTPAHCTBA MEX Y MapTaMu;

. pacnpeziesieHre yJaluxcs Mo napam JUist BHIITOJHEHUS! TPOEKTOB U 3aaHU;

. MPEAOCTABIICHUE Y4YallMMCS IpaBa MOKWHYTh KJIacC U YEAMHHUTHCS B TaK Ha3bIBAEMOM
«0e30macHOM MeCTe», KOTJIa 3TOr0 TPeOYyIoT 00CTOSTENbCTBA;

. WTHOPUPOBAHUE HE3HAUUTEIbHBIX MOBEICHYECKUX HAPYIICHUH;

. pa3paboTka Mep BMEILIATEeNIbCTBA B CIydyae HEJOIYCTUMOTrO MOBEACHUS, KOTOPOE SIBJISIETCS
HeTpeHAMEPEHHBIM.

Yuem pabomocnocoonocmu u ocovennocmeii ncuxoguzuueckozo pazeumusn 00yUaOWUXCA C
OB3:

. 3aMeJJICHHOCTh TeMI1a 00y4eHus;

. YIIPOIIEHHUE CTPYKTYpPhl Y4eOHOTO Marepualia B COOTBETCTBUU C TICHXO(PU3NICCKUMHU
BO3MOXXHOCTSIMU YUCHHKA;

. panuoHanbHas JO3MPOBKA HA YPOKE COAEp KaHusl yueOHOr0 MaTepHara,

. npobiieHue OONBIIOro 3a/1aHUs Ha ATAIbI;

. [I03TAITHOE Pa3bsCHEHUE 3a/1a4;

. MOCJICZIOBATEIHHOE BBIMIOJIHEHUE ATAMOB 33JaHUs C KOHTPOJIEM/CaMOKOHTPOJIEM KasK0TO
JTana;

. OCYILIECTBIICHUE TIOBTOPHOCTH MPU O0YYEHUH HA BCEX JTaraxX U 3BEHbSIX YPOKa;

. MMOBTOPEHHE YUAIIIMMCSI HHCTPYKIIMI K BBHITIOJIHCHUIO 3a]IaHNS;

. MIPEIOCTaBIIEHUE JOMOIHUTEIBHOTO BPEMEHH ISl CJaud JOMAIITHETo 3a/1aHus;

. COKpaIllCHHBIC 3a/I1aHUsI, HAIPABJICHHBIEC HA YCBOCHHUE KITFOUEBBIX MMOHSATHH;

. COKpaIIleHHbIE TECThI, HAllPaBJICHHbIE Ha OTPa0OTKY IPABOMUCAHUS pabOTHI;

. MPEAO0CTABIICHUE JOTIOJHUTEILHOTO BPEMEHU ISl 3aBEPIICHUS 3aJaHus;

. BHINIOJTHEHUE JUKTAaHTOB B HMHAMBHUIYAbHOM pEXHUME; MaKCHUMajbHas omnopa Ha
YYBCTBEHHBIH OMBIT peOCHKA, YTO 00YCIOBICHO KOHKPETHOCTHIO MBIIIUICHUSI PEOCHKA;

. MaKcHUMaJbHas OMopa Ha MPAaKTHUYECKYIO JEATeIbHOCTh M ONBIT YYCHHKA; oropa Ha Oojee

pa3BUTHIE CITIOCOOHOCTU peOeHKa.
Oxpanumenvnulii pexcum:

. CO3JlaHHE KIIMMAaTa IICUX0JI0rHYECKOro KoM(popTa;

. IpeaynpexaeHue NCUX0(pU3NIECKUX NTEPETPY30K;

. BBEJICHUE JOCTATOYHOW MPOJOJDKUTENILHOCTH IepeMeH (He MeHee 10 MHHYT Mexnay
ypokamu ¥ 20 MUHYT 1OCJIE€ TPETHETO YpOKa, MPOBEACHUE TMHAMUYECKOI0 Yaca);

. ocoboe odopmiieHHe KIACCHBIX KOMHAT, KOTOpPO€ JOJDKHO YYHUTBIBATH CHEHUPUKY

BOCIIPHUATHS U paboTocnocoOHocTH oOyydatonuxcs ¢ OB3).



COJAEP/KAHUE YYEBHOI'O ITPEJIMETA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusznka — Hayka o npupoze. ABieHus npupoabl. PU3NYECKUE ABJICHUSA: MEXAHUYECKUE, TEIIIOBLIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHbl. M3mepenne ¢pusndeckux sennuuH. Guznyeckue npubopsl. [lorpemHocTs
n3MepeHuil. MexxyHapoaHas CucTeMa AMHULL.

Kak ¢u3suka m 1apyrue ecTecTBEHHbIE HayKH H3ydaroT NMpupony. EcTecTBeHHOHayuHBIH MeETO[
MO3HAHUA: HAOIIOACHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHUE THUIIOTE3, SKCHEPUMEHT II0
IIPOBEpPKE TMIIOTE3, OOBSICHEHNE Ha0II0JaeMoro siBiieHus. Onucanue GU3N4ecKuX SBJICHUNA C MOMOIIbIO
MOJETIEH.

Hemoncmpayuu.

l. Mexanuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. dusnyeckue MpuOOpPHl M MpOIEeAypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM M IH(PPOBHIM
puOOpoOM.

Jlabopamopnuvie pabomot u onvimel.

I. Onpenenenre UEeHb! JeJIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHoopa.

2. H3mepenne paccTOsTHUMN.

3. W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETa.

4. Onpenenenne pasmMepoB MaJIbIX TEIl.

5. N3mepenne TemmepaTypbl IIpM IOMOIIM SKMJIKOCTHOIO TEPMOMETpa M JaTdyuKa
TEMIIEPATYPHI.

6. [IpoBeneHue wuccieoBaHUs 10 MPOBEPKE THUIIOTE3bl: JAJIBHOCTh IOJETA IIAPHUKA,

MYIIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nea 2. IlepBoHayajibHbIe cBeJleHHsI 0 CTPOeHHH BemlecTBa. CTpOEHHE BELIECTBA: aTOMbI U
MOJIEKYJIbI, X pa3Mepbl. ONbITHI, 10KA3bIBAIOLINE JUCKPETHOE CTPOEHUE BEILECTBA.

JBmwxenue vactuil Bemecta. CBsI3b CKOPOCTH JABMKEHUS YaCTHUIL C TeMIiepaTypoil. bBpoyHoBckoe
nsuxenue, 1uddys3us. BzaumonelicTBrue 4acTull BEIIeCTBA: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperatHbie COCTOSTHUSI BEIIECTBA: CTPOCHUE Ta30B, KHAKOCTEH M TBEPABIX (KPUCTATUIMUECKHX)
Ten. B3aumMocCBsI3p MEXIy CBOICTBAaMH BEIIECTB B Pa3HBIX arperatHbIX COCTOSHHUSIX UM HMX ATOMHO
MOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. Habntoienne OpoyHOBCKOTO JIBUYKEHUS.

2. Ha6monenue nuddysum.

3. HaGmronenne siBneHHid, OOBSCHSIOMMXCS TNPUTSHKECHHEM WM OTTAIKUBAHUEM YaCTHII
BEIIECTBA.

Jlabopamopnuvie padbomovt u onvimol.

1. OreHka quaMeTpa aToMa METOJIOM PSJI0B (C UCIONb30BaHUEM ¢oTorpaduit).

2. OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexanudeckoe naBmxeHue. PaBHomepHOoe M HepaBHOMepHoe aBmxkeHue. Ckopoctb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myT 1 BpeMeHH JIBHKCHHS.

SIBnenue uHepuuu. 3aKOH MHepUuU. B3aumopeiicTBue Ten Kak MPUYMHA U3MEHEHHS] CKOPOCTHU
NBIKEHUS Tel. Macca Kak Mepa WHepTHocTH Tena. [lmoTHocTh BemiecTBa. CBs3p IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIIeCTBa.

Cuna Kak xapakTepuCTHKa B3auMoaeicTBHs Tesl. Cuia ynpyrocty v 3akoH ['yka. I3mepenue cuibl
C IOMOIIBIO JUHAMOMETpPA. SIBIEHHE TATOTEHUS U cuia TsbkecTu. Cuila TsSHKeCTH Ha APYTrux IuiaHerax. Bec
tena. HeBecomocTh. CrokeHUE CUJI, HAIPaBJICHHBIX MO OAHON npsiMor. PaBHozaelcTByromas cuit. Cuna
TpeHus. TpeHne CKOJIbKEHUS U TpeHUE NOKos. TpeHue B mpupoie U TEXHUKE.

Hemoncmpayuu.

1. Habmoienne MexaHu4ecKoro JBHKEHUS Tema.



N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUYKEHUS.
Habntonienue siBieHUs] HHEPIIUH.

HaGumotenne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.

CnoxxeHue cuil, HalpaBJICHHBIX MO OJTHOM MPSIMOIA.
JIaﬁopamopnbte pabomot u onvimol.

U

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABIDKCHHS (IIAapUKa B JKHUIKOCTH, MOJIENHU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. Omnpenenenue cpenHeil CKOPOCTH CKOJBKEHHs Opycka WM IIapuKa [0 HAKJIOHHOU
IJIOCKOCTH.

3. OrnpezeneHue MIOTHOCTU TBEPOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb DPACTSKEHUs (IepopManuu) MPYKHUHBI OT
IIPUIIOKEHHOHN CHUIIBL.

5. OmnbIThl, 1€MOHCTPUPYIOIIME 3aBUCUMOCTb CUJIBI TPEHMsI CKOJIbBKEHMsS OT Beca Telna U

XapakTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3nen 4. /laBjeHue TBEPABIX TeJl, KUAKOCTel u ra3oB. J[aBierue. CriocoObl YMEHBIICHHUS U
yBEJIMUCHUS J1aBlieHus. J[aBieHue ra3a. 3aBUCUMOCTD JJaBJICHHS Ta3a OT 00bEMa, Temrepatypsl. [lepenada
JaBJIEeHUS TBEPABIMU TEllaMH, XUAKOCTAMU M Ta3amu. 3akoH [lackans. IIHeBMaTHueckue MallWHBI.
3aBUCHUMOCTD JIaBJICHUS KUJKOCTU OT TiIyouHsbl. ['uapocraTudyeckuii mapagokc. CooOmarmmuecst CoCyabl.
['unpaBnuyeckue MeXaHU3MBbI.

Atmocdepa 3emin u aTMocepHoe AaBieHHe. [[pUYrHbI CylecTBOBaHUS BO3IYLIHONH O00OJIOYKH
3emuu. OnbiT Toppuueru. M3amepenue atmochepHOro AaBieHus. 3aBUCUMOCTb aTMOC(EpHOT0 JaBIeHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsI 1i1st m3MepeHust aTMOCPEPHOTO JTaBIICHUSI.

JleiicTBre ®UAKOCTU M ra3a Ha MOTPYXEHHOE B HUX Telo. BrITankuBaromias (apxumenoBa) cuia.
3axon Apxumena. [InaBanue ten. Bo3gyxormnnaBaHue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPATYpPHI.

2. [lepenaua naBiieHUs KUJIKOCTHIO U Ta30M.

3. CooOuiaromuecs coCybl.

4. IM'mapaBnnueckuit mpecc.

5. [IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

6. 3aBUCHUMOCTh BBITAIKMBAIOIIEH CUIIBI OT 00hEMa MOTPYKEHHON YacTH Tela M TUIOTHOCTH
JKHJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miiaBaHus TeN: IUIABAHUE WJIM MOTPY)KEHUE TET B 3aBUCUMOCTH OT COOTHOIIEHUS

IJIOTHOCTEH TeNa U KUJKOCTH.
Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJe OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YACTH
Tena.

2. OrnpeneneHre BbITAIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CUIIbI, IEUCTBYIOIIECH HA TEIO B dKUJIKOCTH, OT
Macchl Tena.

4, OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHUJIBI, IEUCTBYIOIIEH Ha TEJIO
B KHUJKOCTH, OT 00BhEMA MOTPYKEHHON B KUIKOCTh YACTH TeJa U OT IJIOTHOCTHU KHUAKOCTH.

5. KonctpyupoBanue apeomerpa WIHM KOHCTPYMPOBAHUE JIOJKM M OIpEAEIeHUuE €€
IpPy30I0ABbEMHOCTH.

Pa3pnen S. PaGora U MOIIHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBbI: pbluar, OJOK, HAaKJIOHHas IUIOCKOCThb. [IpaBWiO paBHOBecHs pblyara.
[IpumeHeHHe mpaBUiia paBHOBECHs pbluara Kk Oyoky. «3osoroe mpaBuio» mexanuku. KITJ mpocthix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.



Mexannueckas sHeprus. Kunetnueckas u noteHuuainbHas sHeprud. IIpeBpamienue onHoro Buaa
MEXaHUYECKOW SHEPTUHU B IPYTroid. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. [Tpumepsbl NPOCTHIX MEXAHU3MOB.

Jlabopamopuwsie padbomot u onvimol.

1. Onpenenenre paboThI CUITBI TPEHUS ITPU PABHOMEPHOM ABM)KEHUHU TeJIa TI0 TOPU30HTAIBHOM
MMOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

4. N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTHH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTpOeHUs BeuiecTBa. Macca U
pa3Mepbl aTtOMOB M MOJIeKYyJd. OIbIThI, MOATBEPKIAIOIINE OCHOBHBIE IOJOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.

Monenu TBEPAOTO, XUAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucramiueckue u
amopgubie Tema. OOBsSCHEHHE CBONCTB Ta3oB, JKUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKCHUH
MOJIEKYJIIPHO-KMHETUUECKOW Teopuu. CMaunMBaHue M KalnWUISIpHbIE ABJIEHUS. TemioBoe pacliupeHue u
coKaTtue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUYKEHHUS yacTull. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEH SHEpruu: TeIulonepenaya W COBEplIeHHE paboThl. Bumiel
TEIUIONEPEeIauu: TEIJIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonuuecTBo TemnoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. Tennoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oamanca. [lnaBneHue u OTBepJeBaHUE KPUCTANIMYECKUX BELIECTB. Y JelbHas
TeroTa raBneHus. [lapooOpasoBanue u kouaeHcanusa. Mcnapenue. Kumnenue. YiaenbHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuns! padotsl TemioBbix asurareneil KII/ terioBoro asurarens. TersoBble ABUratenu u
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHMsI U MIPEBPALIEHHS SHEPTUH B TEIUIOBBIX IpOLECCaX.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nupdysum.

Habntoienue siBjaeHnit cMauMBaHMsI U KaWJUISIPHBIX SIBJICHUH.

HaGnroneHue TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npu M3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIepaTypsbl.

Bunael Terionepenayn.

Oxnax7eHne Ipu COBEPLIEHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CUJIAMH.

10.  CpaBHeHHE TENIOEMKOCTEN Pa3INYHBIX BELLIECTB.

11. HabGmronenue kuneHust.

12.  HabmiozeHue NOCTOSHCTBA TEMIIEPATyPhI MPH TUIABJICHHH.

13. Moienn TeIJIOBBIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WM caxapa.

OnbIThI 10 HAOTIOEHHUIO TETNIOBOTO PACIIMPEHHUsI Ta30B, )KUIKOCTEH U TBEPABIX Te.
Omnpenenenue 1aBiaeHNs BO3AyXa B OaNIOHE IINPHIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHHS BO3/lyXa OT €ro 00bEMa U HarpeBaHus
WJTU OXJIAXKICHHUS.
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6. [IpoBepka THUMOTE3bl JHHEWHONW 3aBUCUMOCTH JJIUHBI CTOJOMKA OJKUIAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTypshl.

7. HaGnronenne n3MeHeHHMs BHYTPEHHEH SHEpPIUU Telna B pe3yjbTare TEIUIONepenadyd H
paboTHl BHEITHUX CHUL.

8. HccnenoBanue siBIeHUs TEIUIOOOMEHA TP CMENTMBAHUH XOJIOTHOW U TOPsIYeid BOJIBIL.

0. OrnpezienieHne KOJIMYECTBA TETUIOTHI, TOJYYEHHOT'O BOJIOW MPHU TEIJIOOOMEHE C HAarpeThiM
METaJUTMYECKUM IIUIHHAPOM.

10. Onpenenenue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

1. HccnenoBanue npouecca vcnapeHus.

12. OnpeneneHre OTHOCUTENbHOM BIAXKHOCTH BO3/yXa.

13.  Omnpenenenue yaelbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. diiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Te. J[Ba poja aIeKTpruieckux 3apsaaoB. B3anmonelicTBre 3apsKeHHbIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBUSA 3apsDKEHHBIX T€I OT BEJIMYMHBI 3apsA70B U PACCTOSHUS
MEXy TeJIaMu).

Onextpudeckoe mnone. Hanpsok€HHocTh anekTpuueckoro mnousd. IlpuHnun cynepno3unuu
ANEKTPUYECKUX I0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIeMEHTAapHbIH snekTpudeckuil 3apsa. CTpoeHue aTtoma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.

ONeKTpUYECKU TOK. YCIOBHSI CYILIECTBOBAHUS 3JIEKTPUYECKOIO TOKA. MICTOUHUKH MOCTOSIHHOTO
TOoKa. JleHCTBUS AJIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUN TOK B
KHUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. DiekTpuueckoe HanpsbkeHue. ConpoTHBIIEHHUE IPOBOJHHUKA.
VY nenapHOE conpoTuBieHKe BemecTa. 3akoH Oma Juis yyactka uenu. IlocnenoBarensHoe u napamienabHOe
COEIMHEHHE ITPOBOJHUKOB.

PaGota u MoOIHOCTH 3yeKTpUyeckoro Toka. 3akoH Jlxoyns—JleHna. DiekTpuueckue Lenu MU
NOTPeOUTENHN ICKTPUIECKOM SHeprun B ObITY. KOpoTKOE 3aMbIKaHMe.

[TocTosiHHBIE MarHUTHl. B3aumoaelcTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1nojie. MarHuTHoe
noJie 3eMJIM U €ro 3HaYeHHe s )KU3HU Ha 3emiie. OnbIT OpcTena. MarHUTHOE 10JI€ AIEKTPUYECKOr0 TOKa.
IIpuMeHeHHEe >IEeKTPOMAarHUTOB B TEXHMKe. J[eHCTBHME MarHUTHOIO MOJIA Ha IPOBOJHUK C TOKOM.
DneKTpoABUTaTeIb OCTOSIHHOTO TOKa. Vcrosib30BaHne 3JIeKTpoIBUraTeNlel B TEXHUYECKUX YCTPOMCTBAax
Y Ha TPaHCHOpTE.

Onbrtel @apanes. SABiaeHue dneKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenmna. DinekTporeHeparop.
CriocoObl MOJTyyeHHs JMEKTPUUECKOW HSHEpPruu. DJEKTPOCTAHLUU Ha BO300HOBISEMBIX HCTOYHHMKAX
SHEpPTrUH.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa pojia 3JIeKTPHUECKUX 3apsi/10B M B3aUMO/IEHCTBHE 3apSHKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.

DnexkTpocTaTHyecKast HHAYKIUS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsI/I0B.

ITpOBOTHUKY U JUBIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.

M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUIECKOTO TOKA.

DNEeKTPUYECKUi TOK B )KUIAKOCTH.

I"a30BbIit pazps.

W3mepeHune cuipl TOKa aMIIepMETPOM.

W3mepenue 31eKTpruuecKoro Hanps>KeHUs! BOJIbTMETPOM.

PeocraT 1 Mara3uH cOnpoTHBICHHH.

B3anmopeiicTBrE MOCTOSTHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ie€IeHUs OIIOCOB MarHUTA.
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17. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
18. OnbIT Opcrena.

19.  MarnuTHOE nojie Toka. DJIEKTPOMAarHur.

20. JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

21.  DnexTpoaBuUrareib MOCTOSHHOIO TOKA.

22. HccnenoBanue sBieHUs 3JIEKTPOMAarHUTHON MHTYKIIUH.

23. OmnbiTel @apanes.

24. 3aBUCHMOCTD HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.
25.  DnexTporeHepaTop MOCTOSIHHOI'O TOKa.

Jlabopamopnwvie pabomot u onvimeul.

1. OmnbITH IO HAOTIOACHHUIO STICKTPU3ALUH TEJI HHAYKIIUECH U TIPH CONPUKOCHOBEHHH.

2. HccnenoBanue qefcTBUS 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAIIEKTPUKH.

3. COopka 1 mpoBepKa padOTHI STEKTPHUECKOH IIETH MTOCTOSHHOTO TOKA.

4. W3mepeHue u peryarupoBaHue CUIIbI TOKA.

5. W3mepeHnue u peryinpoBaHue HaPSDKEHUS.

6. HccnenoBanue 3aBUCHUMOCTU CHIIBI TOKA, MIYLIETO 4€pe3 pe3UucTOp, OT CONPOTHUBICHMS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AJIEKTPUUYECKOI'O CONMPOTUBIIEHUS NPOBOAHUKA
OT €ro JJIMHBI, IUIOLa/Id OTIEPEYHOI0 CEUEHUS U MaTepHraa.

8. IIpoBepka mpaBwia CIOXKEHHUS HAINPSDKEHUM MPU MOCIEI0BATEIbHOM COEAMHEHUH JABYX
PE3UCTOPOB.

0. IIpoBepka mpaBuia Ui CHIIbI TOKA IPH MapaIeIbHOM COEJMHEHUU PE3UCTOPOB.

10.  Omnpeznenenue pabOTHI AIEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11.  OmpeneneHne MOLTHOCTH 3JIEKTPUUECKOr0 TOKA, BBIIEISIEMOI Ha pe3ucTope.

12.  HccnepoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HamlpsyKEHUs Ha
HEW.

13.  Onpenenenue KII/I narpeBarens.

14.  HccrnenoBaHue MarHUTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MarHUTOB.

15.  V3yueHue MarHuTHOIO I0JI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U Pa3e/ICHUU.

16.  HccrnenoBanue neicTBUS JIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OnsbIThl, AIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbl B3aUMOJIEHUCTBUS KaTYUIKH C TOKOM H
Mar"ura oT CHJIbl TOKAa U HAIIPABJIEHUS TOKA B KaTyIIKE.

18. N3yuenne neicTBUs MAarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM.

19.  KounctpynpoBaHHue U U3ydyeHHE PaOOThI AJIEKTPOABUTATENS.

20.  Usmepenue KIIJ] anekrponBUraTeibHON YCTAaHOBKH.

21.  OmneITBl MO HCCIEIOBAaHUIO SABJICHUS AJIEKTPOMAarHUTHOM WHIYKIUHU: HCCIIEIOBAHNE
M3MEHEHUN 3HaYeHMs U HAallPaBJIEHUSI MHAYKLIIHOHHOTO TOKa.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUSI.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrtema otcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEpHOE MPSAMOJIMHEITHOE NBHKeHUE. HepaBHOMEpHOE NPSIMOTMHENHOE
nBukeHne. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMonuHeHoe naBmkeHue. CBoOomHoe maneHue. OMBITHI
lanunes.

PaBHOMepHOE ABMXKEHHUE TIO OKPYX)HOCTH. [lepuon u yactora obpamienus. JlnneliHas u yrioBas
CKOpocTH. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

IlepBbiit 3akoH HprotoHa. Btopoit 3akoH Herorona. Tperumit 3akoH Herorona. IlpuHiumn
CYIIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHHUS CKOJIbKEHMS, CHJIa TPEHUS MOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSATOTEHHs. YCKOpeHHEe CBOOOJHOro majaeHus. [[BuxeHue
rmaneT Bokpyr Connna. [lepBas kocmuyeckast ckopocts. HeBecoMOCTh U eperpy3ku.



PaBHOBecue MmaTepuanbHON TOUKH. AOcomoTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena C
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. U3menenne umnynbca. Mnynbse cuibl. 3akoH coxpaHeHus uMIlyiibca. PeakTuBHoe
I BUKCHHUE.

Mexanuueckasi pabota 1 MOIIHOCTb. PaboTa cuil TsKecTd, ynpyroctH, TpeHust. CBA3b SHEPTUH U
paOotsl. IloTeHIManbHas SHEPrHs Teja, MOAHATOrO HaJl MOBEPXHOCThIO 3eMin. [loTeHanbHas sHeprus
ckaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOM SHEPruu. 3aKOH COXpaHEHHUS
MEXaHUYECKON SHEPIHH.

Hemoncmpayuu.

1. HabnroneHne MexaHMYeCKOro ABMKEHMsI TeJla OTHOCUTENIBHO PAa3HbIX TeJ OTCUETA.

2. CpaBHeHuE MyTell U TPACKTOPUI JBUKEHUSI OJHOIO U TOTO YK€ TeJIa OTHOCUTENIBHO Pa3HbIX
TeJI OTCYETA.

3. N3mepeHune ckopocTy U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

5. HaGnronenue nBHXeHUs Tela 10 OKPYKHOCTH.

6. HabnroneHne MexaHMYeCKHUX SIBICHUH, IPOUCXOIAIINX B cucTeMe orcuéra «Tenexka» npu
e paBHOMEPHOM M YCKOPEHHOM JIBIYKEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTh YCKOPEHHMSI T€JIa OT MacChl Tesla M ISHCTBYIOIIEH Ha HEro CUJIb.

8. HaGnronenne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

0. M3meHeHue Beca Tesla Ipu YCKOPEHHOM JIBUYKEHHH.

10.  Ilepengaua ummnysbca npu B3aUMOAECUCTBUU TENl.

11.  IIpeoOpa3oBaHus 3HEPTUU NPHU B3aUMOAECHCTBUH TeEIl.

12.  CoxpaHeHME UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHeHue UMITyJIbCa NIPU A0COIIOTHO YIPYTrOM B3aMMOIECHCTBHH.

14. HaGuroieHne peakTHBHOTO JBMYKCHHUS.

15.  CoxpaHeHHe MEXaHMUYECKOW YHEPTUU MPH CBOOOIHOM IaICHUU.

16.  CoxpaHeHHE MEXaHUYECKON SHEPIUU IIPU IBUKEHUH Teja M0 1eHCTBUEM IPYKUHBI.

Jlabopamopnwsie pabomot u onvimeol.

1. KoHncTpynpoBanue TpakTa s pa3sroHa U JajJbHEHIIEr0 paBHOMEPHOI'O JBMKEHMS IIapHKa
WIH TENEXKKH.

2. Onpenenenue cpenHeld CKOPOCTH CKOJNBXKEHUS Opycka WM JBWKEHMS IapHKa 110
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre YCKOpEHHs Tejla MpU pPABHOYCKOPEHHOM JIBJKEHHUM 110 HAKJIOHHOM
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBM)KEHHUU O€3
HA4YaJIbHOM CKOPOCTH.

5. [IpoBepka rumoTe3bl: €ciau NpuU PaBHOYCKOPEHHOM JBHKEHHM 0€3 HadajJbHOM CKOPOCTH
IIyTH OTHOCATCS KaK Psii HEYETHBIX YNCEI, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JJaBJIECHMUS.

7. Onpenenenne ko3 uiineHTa TpeHus! CKOIbKEHHS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Onpenenenne paboThI CUITBI TPEHUS TPU pABHOMEPHOM JIBUYKEHHUH TeJa [0 TOPU30HTATBHOM
MTOBEPXHOCTH.

10.  Ompenenenue pabOTHl CHIIBI YOPYroCTH NpHU MOABEME TIpy3a C HCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11.  HM3ydeHune 3aKOHa COXpPAHEHHUs SHEPTHUHU.

Pa3nes 9. Mexannveckue KoJ1e0aHus M BOJIHBI.

Koneb6arenbHoe aprkeHre. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUIA: TIEPHO/I, YaCTOTA, aMIUIUTY/Ia.
Matemaruueckuil U Ipy>KUHHBIN MasTHUKY. [IpeBpaliieHne sHeprun npu KoaedaTeIbHOM JABHKEHUU.

3aryxatomue kojeOanus. Beinyxkaennsle koneOanus. Pezonanc. Mexannueckue BosHbl. CBOHCTBA
MEXaHNYECKUX BOJIH. [IpoaoapHbIE 1 onepedyHble BOJIHBL. [[11MHa BOJIHBI M CKOPOCTH €€ pacIpOCTPAHEHHUS.
Mexanuyeckue BOJIHBI B TBEPOM TeEJIE, CEHCMUYECKUE BOJIHBI.



3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Habmronenune xonebaHuii Te Mo IEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

Habntonenne BBIHYXIEHHBIX KOJIeOaHUI U pe30HaHCca.

PacnipocTpanenue npooabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).

Habnronenne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

. AKYCTHYECKUH PE30HAHC.

Jlabopamopuusie padbomot u onvimol.
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1. OmpeneneHne 4acTOTHI U EpHoJia KOIeOaHUH MaTeMaTHIeCKOr0 MasTHHKA.

2. Onpenenenre 4acToThl ¥ epro/ia KoueOaHuil IPYKMHHOTO MasgTHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUO/a KOIEOAHUH TTOABEIIEHHOTO K HUTH IPy3a OT JUTMHBI
HUTH.

4. HccnenoBanue 3aBUCHMOCTH NEpHOIa KOJICOAHHH MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a.

5. [TpoBepka HE3aBUCUMOCTH TEpHOa KoieOaHHid Ipy3a, MOJIBEHIEHHOTO0 K HUTH, OT MacChl
rpysa.

6. OmnBITH, IEMOHCTPUPYIOIIME 3aBUCUMOCTh TIepro/ia KoJaeOaH!i MPYKHHHOTO MasiTHUKA OT
MacChl Tpy3a H KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHus cBOOOIHOTO MMaICHUS.

Pa3zpnen 10. DinekTpoMarHuTHoe 1moJie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE IoJie. JIEKTPOMAarHUTHbIE BOJHBL. CBOMICTBA AJIEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 371EKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

I. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBeIe cBoiicTBa cBeTA.

Jlabopamopnusie padbomot u onvimol.

1. W3ydeHnue cBOMCTB 371€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.

Pa3znean 11. CBeroBble siBiaenus. JlyueBas monens cBera. Mcrounuku ceera. [Ipsmonuneiinoe
pacnpoctpaHeHue ceta. 3atmeHus Connua u Jlynsl. Otpaxenue cBeta. I[lnmockoe 3epkano. 3akoH
OTpa)keHHUs CBETA.

ITpenomnienne cBeta. 3akoH npenomieHus cBeTa. [lonHOe BHYTpeHHEE OTpak€HHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xop nyueit B muH3e. OnTudeckas cucrema GoToarnmnapaTa, MUKPOCKOINa U Teneckorna. a3
KaK OITHYEcKasi cucreMa. biM3opykocTs U 1aabHO30PKOCTb.

Paznoxenue Oenoro cBera B cmekTp. OnbiTel HbtoToHa. CrokeHue CHEKTPajbHBIX IIBETOB.
Jucnepcus caera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIPpOCTPAHEHHE CBETA.

OtpaxeHnue cBera.

[Tonydyenne n300pakxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTHYecKHii CBETOBO/I.

Xon nydeit B cobuparoiei JInH3e.

Xox JIydell B pacCenBaroLIeH JIMH3E.

[Tonmy4yenue n300pa’keHUA C TOMOIIBIO JIMH3.

. [TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rnasa.

11. Paznosxenune 6emoro cBera B CIEKT).

12.  TlomyueHue 6enoro cBETa MpHU CIOKEHUH CBETA PA3HBIX 1IBETOB.
Jlabopamopnwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUS CBETOBOTO JIyda OT yIJjla MaJIeHusl.
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2. W3yueHne xapakTepUCTHK U300paKeHHUs MpeaMETa B IJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHUMOCTH YIJla MPEIOMIJIEHHsI CBETOBOTO Jyda OT yrja MajeHus Ha
TPAHUIIE «BO3IYX—CTEKIION.

4. [Tonyuenne n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OnbITHI 11O Pa3JIoKEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. OMnBITHI 110 BOCIIPUATHIO IIBETA MTPEAMETOB IPHU X HAOIIOICHUH Yepe3 [IBETOBbIC (DUIBTPEHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.
OmnbiTel Pezepdopna u mimaHerapHas Monenb atoma. Moxens aroma bopa. Hcmyckanue wu
MorJIoIeHUe cBeTa aToMOM. KBaHThI. JIuHelyaThie CIIEKTPBI.
PagunoakTuBHOCTE. Anb(a, Oeta- U ramma-uzinydeHus. CTpoeHHEe aTOMHOTO spa. HykioHHas
MOJeJIb aTOMHOTO sigpa. M3otonsl. PagnoaktuBHele npespaienus. [lepuoa nomypacnaga aTOMHBIX sAEp.
SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIIOBOIO M MACCOBOI0 YHCEIl. DHEPIHsl CBSI3M ATOMHBIX
snep. CBs13b Macchl ¥ 3Hepruun. Peakiuu cunTe3a u aenenus saep. Mcrounuku sHeprun ConaHua u 3BE37.
SInepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3IyYCHUIN HA )KUBbIC OPTAHU3MBI.
Hemoncmpayuu.
CrieKTphl U3J1y4yeHUs U MOTJIOIIEHUS.
CrexTpsbl pa3auyHbIX T'a30B.
CrnexTp Bomopo/a.
HaGmonenue TpekoB B kamepe BunbcoHa.
Pabora cuérurka HOHH3UPYIOMUX U3TYICHUH.
Perucrpanus nznydeHust npupoAHbIX MUHEPAIOB U TPOTYKTOB.
Jlaﬁopamopmﬂe pabomot u onvimol.
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1. Habmroienne CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBanne TPEeKOB: M3MEPEHHWE SHEPrUM YacTULBl MO TOPMO3HOMY IyTH (110
dboTorpadusm).

3. N3mepenne pagnoakTuBHOTO OHA.

IHoBTOpPUTEIBbHO-0000 IO MOYJIb.

[ToBTOPUTEIEHO-0000IAOMINK  MOAYJIb TPEAHA3HAYCH JUISl CHUCTEMATHU3allMd W OOOOIICHHUS
MPEIMETHOTO COAEPIKAHUSI U OIbITA IEATEIHHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3UKH,
a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (u3MKe A o0ydyarouiuxcs,
BBIOPABILIUX ATOT YUEOHBIH NpeMeT.

[Tpy M3ydeHUH TAHHOTO MOAYJIS PEaM3yIOTCS U CHUCTEMaTU3MPYIOTCS BHUJBI JIE€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX OOECHeuYnBaeTcs IOCTHIKEHHE TMPEAMETHBIX M METalmpeIMEeTHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4yeHus, GOpMUPYETCSl €CTECTBEHHOHAYyYHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB
UCCIIEIOBAHM SBIICHUUN MPHUPOABI U TEXHUKU, OBIAJICHUE YMEHUSMHU OOBSICHATH (PU3MUECKUE SIBICHUS,
MIPUMEHSIS TOTYUYECHHbIE 3HAHUS, pelIaTh 3a/1a4l, B TOM YHCJIe KaYECTBEHHbIE U dKCIIEpUMEHTAIIbHBIE.

[IpuHUMIIATBHO AESATENBHOCTHBIA XapakTep JAHHOTO pas3fena peaausyercs 3a CYET TOro, 4To
oOyuaroluecs BBIITOJIHSAIOT 33/1aH1s, B KOTOPBIX UM IIpEAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHMH PACIIO3HABATh U HAYYHO OOBSICHATH (PU3UYECKUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U IOBCETHEBHOM KU3HU;

UCIIONIb30BaTh HAyYHBIE METOJIBI UCCIIEIOBAHUS (DU3HUUECKUX SBJICHUIA, B TOM YHUCIIE IS IPOBEPKU
TUIOTE3 U TOJyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH, HAaydHbIE OCHOBBI HambOojee BaXHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTHYECKOrO MCIONb30BaHMUs PA3IMYHBIX HCTOUYHMKOB SHEPIUM HAa OCHOBE 3aKOHA
MpEBPAIICHUS U COXPAaHEHUS! BCEX U3BECTHBIX BUJOB YHEPTHUHU.



INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
N3yuenne (u3mku Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPABICHO HAa JTOCTHKCHHE
JUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.
B pesynbrare usyuyeHus: (GU3MKU HA YPOBHE OCHOBHOTO 0OIIEro oOpa3zoBaHUs y 00ydarolerocs
oynyt chopmuposansl cneayromnme JIMUHOCTHBIE PE3YJIBTATHI B uacTu:
1) maTpruoTH4YeCKOro BOCIIUTAHUSA:

. MPOSIBIICHUE WHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hr3uvecKon
HayKHU;

. [IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSM POCCUUCKUX YUEHBIX-(PH3UKOB;

2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B 06Cy)KI[eHI/II/I O6H_ICCTB€HHO 3HAYUMbIX U OTHYCCKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM MIPUMEHEHUEM JOCTUKEHUN (PU3NKU;

. OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTU y‘-IéHOI‘O;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

. BOCIIPUATHE ICTCTHUECKUX KadeCTB (DM3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHMSA:

. OCO3HaHME LIEHHOCTH (U3UYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIIAOLIECH KYJIbTYPBI;

. pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, HUHTEPEca K UCCIIE0BATENIbCKOM AesTEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0JIArONOTYYHsI:

. OCO3HaHME LIEHHOCTHU 0€3011acHOro 00pa3a »KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE,
BaXHOCTHU IIPAaBUJI OE€30M1aCHOrO MOBEJCHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢ 3JIEKTPUUYECKUM U TEIIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBHUSAX;

. c(OpMHPOBAHHOCTH HABBIKA pedIIeKCHH, IPU3HAHNE CBOETO MPaBa Ha OIIMOKY M TaKOTO XKe
IIpaBa y Apyroro 4ejaoBeKa;

6) Tpya0BOro BOCIMTAHUS:

. aKTUBHOE y4yacTHE€ B PELICHMM MPAKTHYECKUX 3ajau (B paMKax ceMbH, 00pa30BaTelbHON
OpraHM3aluu, Topoja, Kpasi) TEXHOJIOIMUECKON U COLIMaIbHOW HapaBJIE€HHOCTH, TPEOYIOLIUX B TOM UHCIE
U GU3NYECKUX 3HAHUM;

. MHTEpPEC K MPaKTUUECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOTMYECKOT0 BOCTIUTAHUSA:
. OpUEHTAalMsl Ha MNpUMEHEHHe (U3MYECKUX 3HAHUW JJIs pelleHHus 3aJad B 00JacTu

OKpY’Kalollled Cpelbl, IUIAaHUPOBAHMS TMOCTYIIKOB W OLEHKHM WX BO3MOXHBIX MOCIEICTBUNA s
OKpY>Karollen Cpeibl;

. 0CO3HaHME TNT00ATBHOTO XapaKTepa 3KOJOTMUECKUX Mpo0eM U IMyTel UX pelIeHus;

8) aganTannu K M3MEHSIOUIMMCH YCJIOBUSM COUMAJIBLHOI ¥ IPUMPOIHOM Cpeabl:

. NOoTpeOHOCTh BO B3aMMOJICHCTBMM MPU BBIMOJHEHUM HCCIEJOBAaHUN M IPOEKTOB
($u3nYecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

. MTOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTHU 4€pe3 MPAKTUUECKYIO ACSTEIBbHOCTD;

. NOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUN, B TOM uHcie (HOpMyJIHpPOBaTh HJEH,
MOHATUS, TUIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

. 0CO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

. IUTAaHUPOBAHHUE CBOETO PAa3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUMH;

. CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3H MPUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIONIb30BaHUEM (U3NUECKUX 3HAHUM;

. OlICHKa CBOMX JEWUCTBUH C Y4E€TOM BIUSHHUS HAa OKPYXKAIOIIYI0 Cpeay, BO3MOXKHBIX

rI100aTbHBIX TOCTIEICTBUN.

METAIIPE/JIMETHBIE PE3YJIbTAThBI

B pesynbpTaTe ocBoeHuUs mporpaMmsbl Mo (hU3MKE Ha YpOBHE OCHOBHOTIO OOIIET0 0Opa3oBaHHsS Yy
oOy4arorerocst Oy1yT copMHUpPOBaHEI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOUYAIOIINE TO3HABATECIIHHBIC



YHHUBEpCaJbHbIE Yy4eOHBbIC JeHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAlbHbIC Y4eOHbBIC JeicTBUS,
peryJsTUBHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBUSI.

Ilo3naBaTebHBbIE YHUBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHHN);

. YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCU(PUKAILMKU, OCHOBAHMS AJIs 0000LIEeHUs U
CpPaBHEHUS,

. BBISIBJIATh 3aKOHOMEPHOCTU M IPOTUBOPEYMsI B pacCMaTpHUBAaEMbIX (akTaX, AAHHBIX U
HAOJIOACHUAX, OTHOCALINXCS K (PU3HUUECKUM SIBIICHUSIM;

. BBISIBJIAT [IPUUMHHO-CIIEJICTBEHHBIE CBSA3M IPU H3Y4YEHUM (U3HYECKUX SIBICHUH WU

HpOI_[eCCOB, JcJIaTb BbBIBOAbI C HCIIOJIB30BaAHUCM I[CI[yKTI/IBHBIX nu I/IHI[yKTI/IBHBIX YMO?)aKJIIO‘-IeHHﬁ,
BBIJIBUTATh THIOTE3bI O B3AMMOCBS3SIX (PU3NUECKUX BEIUYHH;

. CaMOCTOSITENTLHO BBIOMPATH CIOCOO pelmieHus yueOHoW (u3mdeckoi 3amaun (CpaBHEHHE
HECKOJIbKMX BApHUAHTOB pEIICHHS, BBIOOpP Hamboiee TMOAXOIAMEI0 ¢ YYETOM CaMOCTOSTEIIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

. KCII0JIH30BaTh BOIPOCHI KaK UCCIEI0BATENbCKUN HHCTPYMEHT MTO3HAHMS;

. MIPOBOAMTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOKHBIN (u3nyecKuit
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHUS;

. OLICHHBAaTh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIUIO, MOIYYCHHYIO B XOE
HCCIIEAOBAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENNbHO (hOPMYIUPOBATh OOOOIICHHS U BBIBOJBI IO Pe3ysbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OIbITA, UCCIICIOBAHHS;

. MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3HUECKHX IPOIECCOB, a TaKkKe

BBIIBUTATh TIPE/IIOJIOKEHUST 00 MX Pa3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6Gora ¢ undopmanmeii:

. MPUMCHSTh Pa3IUYHBIE METOABI, WHCTPYMEHTHI M 3alpoChl IMPU TIOHUCKE H OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YUETOM IPEAIoKEHHOM yueOHO! (hr3nuecKoi 3a1auu;

. aHAIM3UPOBATH, CACTEMATU3UPOBATH M HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMYHBIX BUIOB
1 (hopM IpeCTaBICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTHUMaJbHYIO (OpMYy IMpeacTaBieHUs HHoOpManuu M
WUTIOCTPUPOBATh peIIaeMble 3aJadil HECIOXHBIMH CXEMaMH, JAuarpaMmMmamH, WHOW Tpadukod M X
KOMOMHALUSIMHU.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YyueOHbIe el CTBHUS:

. B X0JIe 00CYXJIEHUSI YI€OHOr0 MaTepHuaia, pe3yabTaToB JJa0OpaTOPHBIX PabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIaeMO TEMbl M BBICKA3bIBATh WJIEH, HAIICJICHHBIC HA pEIICHUE
3aJlauM U mojJepKaHue O1arokenaTeaIbHOCTH OOLIEHUS;

. COTIOCTABJIATH CBOM CYXKIEHHS C CYKJICHUSIMHU JAPYTUX YUACTHUKOB TUAora, 0OHapyKUBaTh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

. BBIPAXKaTh CBOIO TOUYKY 3pPEHUS B YCTHBIX U IIHCbMEHHBIX TEKCTAX;

J yOJIMYHO MPEACTABIATh PE3YAbTAThl BBIMOIHEHHOTO (PU3MUECKOT0 OIbITa (IKCIEPUMEHTA,
HCCIIEA0BAHMS, IPOEKTA);

J MMOHUMAaTh U HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM UM MHIWBHUYaJbHOU padOTHI MpHU
pelIeHnr KOHKPETHON (U3MUECKOM MPOOIeMBIL;

(] IpUHUMAaTh LECJIA COBMECTHOH ACATCIIBHOCTH, OPraHU30BLIBATH )I@f/iCTBI/IS[ no eé

JOCTUKEHHIO: pacTpeeNiaTh poiin, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHON paboThI, 0600111aTh
MHEHHUS HECKOIBKHX JIIONICH;

. BBIMOJIHATE CBOIO 4YacTh palOThl, JOCTHras KaueCTBEHHOIO pe3ylbTaTa IO CBOEMY
HaIlpaBJIECHUIO U KOOPAVHUPYS CBOU JACUCTBUS C APYTMMH YJIEHAMHA KOMAH/IbI;
. OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa B OOMIMHA MPOJYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO

c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS



Camoopranusanus:

. BBISIBJISATH NPOOJIEMBbI B KU3HEHHBIX U Y4EOHBIX CHUTYaIUsX, TPEOYIOIIMX ISl PELICHUS
¢bu3nUYeCcKUX 3HAHUH;

. OPUEHTHPOBATLCS B PA3IMYHBIX TMOAXOJaX TMPUHATHS pelleHud (MHAMBUIYaJIbHOE,
IIPUHATHUE PELLICHUS B TPYIIIE, IPUHATHE PELLIEHUI IPyNIION);

. CaMOCTOSITENIbHO COCTaBJISATh QITOPUTM pelleHus (U3M4eckod 3anaddl WIM IJ1aHa
UCCIIEIOBaHMS C YYETOM HUMEIOUIMXCA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUpPOBATh
npejsiaraeMble BApUaHThI PELICHHI;

. JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIH HHTEJJIEKT:

. JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MIpeJiaraTh IUlaH €€ U3MEHEHUS;

. OOBSCHSITh MPUYUHBI JOCTHXKCHHS (HE JOCTHIXKCHHUSI) PE3YJIbTATOB JCATEIHLHOCTH, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

. BHOCHUTb KOPPEKTHBBI B JICITEIBHOCTH (B TOM YHCJE B XOJI BBIMOJTHEHUS (PU3MUECKOTO

UCCIICIOBAHMSI WM TIPOCKTAa) HA OCHOBE HOBBIX OOCTOATENHCTB, W3MEHUBIIUXCS CHTYAIlHH,
YCTaHOBJICHHBIX OIMMOOK, BOSHUKIIUX TPYIHOCTEH;

° OLCHUBATH COOTBCTCTBUEC PE3YyJIbTaTa LHECJIU U YCIIOBUAM,

. CTaBUTH ce0s HAa MECTO APYyroro 4€JjioBC€Ka B XO04¢€ CII0pa WK JUCKYCCHUU Ha HAYUYHYIO TEMY,
IIOHUMAaTb MOTHUBBLI, HAMCPCHHA U JIOTUKY APYIroro,

. IIpU3HaBaTb cBOE IIpaBoO Ha OIJ_II/I6Ky IIpHu PCUHICHHUH (bPISI/I‘ICCKI/IX 3aa4 UJiv B YTBCPKACHUAX

Ha HAay4YHbIE TEMBI U TAKOE YK€ MPaBO JIPYroro.

I[NPEJMETHBIE PE3YJIbTATEI

K koniy oOydenus B 7 kJjacce rnpeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOUTNXCS YMEHHI:

. MCIIOJIb30BATh MOHATHS: PU3NICCKUE M XUMUYCCKUE SBJICHIS, HAOIIOICHHE, YKCIICPUMEHT,
MOJIeJIb, TUIIOTE3a, €AUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BELIECTBA
(TBEpmoe, KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE [IBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TpaeKTOpHs, paBHOAEHMCTBYIomas cuia, nedopmanus (ympyras, MIacTHYecKast),
HEBECOMOCTh, COOOIIAOLINECS COCY/IbI;

. pasznuuath sBiueHUs (qudQys3us, TEIIOBOE IBUKEHHE YAaCTHUIl BEUIECTBA, PAaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JBW)KCHHUE, WHEPIHs, B3aMMOJICEUCTBHE TeJI, paBHOBECHE TBEPJBIX TEN C
3aKpEIUVIEHHOW OCBhIO BpalleHMs, Iepefadya JaBjeHUs TBEPABIMU TelaMH, KUIKOCTAMH U Ta3aMu,
aTMoc(epHOe JaBi€HHE, IUIABAaHME TeJ, IMPEBPALEHUS MEXaHUYECKOH SHEpruu) Mo OMHCAHMIO HX
XapaKTepHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

. pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM
gucie (pU3NYECKUE SIBICHUS B MPHUPOJE: MPUMEPHI ABMXKCHUS C PA3NUYHBIMU CKOPOCTSIMU B JKUBOH U
HEXUBOW MPUPOJIE, JCUCTBUE CUIIBI TPEHUS B MIPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO /TaBICHUs Ha
KUBOUM OpraHu3M, IIaBaHUE PBIO, phIUary B TEJE YeIOBeKa, IPU 3TOM MEePEeBOAUTDH MPAKTUUECKYIO 3a/1a4y
B yu€OHYI0, BBIIEIIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBICHUII;

. OMKCHIBATh M3y4YCHHBIE CBOWCTBA TeN M (hM3MUECKUE SBJICHHS, UCHOIB3Yys (pu3mdeckue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSISI CKOPOCTb, CHIIA
yIPYroCcTH, CUja TSDKECTH, BEC Tena, cuja TpPeHHus, NaBieHue (TBEPAOrO Tena, >KUAKOCTH, Tras3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHWYeCcKas paboTa, MOIIHOCTb, TJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PHUIIUESHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUUECKasl U IOTEHIMAIbHAs YHEPTHsl), IPU ONUCAHUM MPABUIIBHO
TPaKTOBAaTh (PU3WYECKUM CMBICT HCIIOIB3YEMBIX BEIMYUH, WX O0O3HAYCHHUS M CIUHHIIBI (HU3HUICCKUX
BEJIMYMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJTMYHUHY C IPYTUMHU BETUUHMHAMU,
CTPOUTH rpauKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEITHYHH,

. XapaKTepu30BaTh CBOMCTBA Tel, (hM3MUECKHUE SBJICHHS W MPOIIECCHI, UCIIONB3Ys MpaBUiia
CIOXEeHUs cuil (BIOJMb OAHOW mpsMoi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MPaBHIO
paBHOBecHsI peruara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOW YHEPTHH,
MIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MaTEMaTUYECKOE BEIPAKECHHE;



. OOBSICHATH (PU3UYECKUE SBJICHHS, TPOIIECCHl M CBOIMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyaluil IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUYNHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3Y4YEeHHBIX CBOWMCTBA (M3UYECKHUX SIBICHUH,
(bU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemarh pacy€THbIe 3a1a4M B 1—2 1eHCTBHSL, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLIIHE
¢bu3nyeckre BeIMYMHbBL: HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4M 3alMChIBaTh KPAaTKOE yCIOBUE, TOACTABIIATh
¢bu3nveckre BeITMUMHBI B (POPMYITBI U IPOBOAUTE PACUYETHI, HAXOIUTH CIIPABOYHBIE JAHHBIEC, HEOOXOANMBbIC
JUIs peLIeHus 3a1a4, OLICHUBATh PEATMCTUYHOCTD MTOJIy4YEeHHOH (PU3HMUECKON BEITUYHMHBI;

. pacro3HaBaTh MPOOIEMbl, KOTOPHIE MOYKHO PEIIUTH MPU MOMOIIH (PU3MUECKUX METOJIOB, B
ONMCAaHUM HCCIICZIOBAHUS BBIICNATH IPOBEPAEMOE IpPENINOJOXKEeHHe (THIOTe3y), pa3iuyaTh MU
MHTEPIPETHPOBATH MOJyYCHHBII Pe3yNbTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JEIaTh BBHIBOJBI IO €T0
pesyJbraTam;

. MIPOBOJIUTH OTIBITHI O HAOMIOECHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOWMCTB TEI:
(bopMyIMpOBaTh POBEPsIEMbIE IIPEATIOIOKEHUS, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000pyJ0BaHNS,
3aIMCBIBATh XOJI OIBITA ¥ (POPMYTUPOBATH BHIBOJIBL;

. BBINOJIHATE TPSMbIE M3MEPEHUS] PACCTOSHMS, BPEMEHH, MAacchl Tejla, 00b&éMa, CUIbI U
TEMIIepaTyphl C UCTIOIB30BAaHUEM aHAJIOTOBBIX U IU(PPOBHIX TPUOOPOB, 3aMCHIBATH TOKa3aHU IPUOOPOB
¢ y4€TOM 3aJ]aHHOM aOCOIIOTHOM MOTPELIHOCTH U3MEPEHUI];

. MIPOBOJIUTH HCCIICAOBAaHUE 3aBHUCUMOCTH OJHOW (DM3MYECKOH BEIUYMHBI OT JPYroil ¢
MCIOJIb30BAHUEM MPSIMBIX U3MEPEHHUH (3aBUCHUMOCTHU IyTH PaBHOMEPHO JIBUXKYILErOCs Tejla OT BPEMEHU
JBUKEHMSI Tella, CHJIbI TPEHUS CKOJbKEHUs OT Beca Tejla, KadecTBa OOpabOTKU MOBEPXHOCTEH Tell U
HE3aBHCHUMOCTH CHJIBI TPEHHMS OT IUIOLIAJM COIPUKOCHOBEHMS TE€J, CHUJIBl YIPYTOCTH OT YIUIMHEHHS
MIPYKHUHBI, BBITAJKHUBAIOIIEH CHIIBI OT 00BbEMA MOTrPyKEHHOM YacTH Tejla U OT IUNIOTHOCTH YKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM IIaBaHuUs Tell,
YCIIOBHMIA PAaBHOBECHS pblYara W OJIOKOB), Y4acTBOBAaTh B IUIAHHMPOBAHWU YYEOHOTO HCCICIOBAHMUSA,
coOMpaTh YCTAaHOBKY U BBIMOJHATE U3MEPEHUS, CIIeys PeI0KEHHOMY IUIaHy, PUKCUPOBATh PE3yJIbTaThl
MOJTyYCHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TAOIHIl U TpaduKOB, JeaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

. MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3UIECKUX BEITHUMH (TFIOTHOCTH BEIIECTBA KHUIKOCTH
U TBEPIOTO TeJa, CUjla TPEHUS CKOJIbKEHUS, IaBJICHUE BO3/lyXa, BBITAJIKUBAIOLIAs CUJIA, IEHCTBYIOLIAs HA
MOTPYXEHHOE B KMJKOCTh TE€J0, KOA((UIMEHT IMOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIeAys
MPEUI0KEHHON MHCTPYKIMHU: MTPU BBIIOJHEHUH U3MEPEHUI cCOOMpaTh 3KCIIEPUMEHTABHYIO YCTAHOBKY U
BBIUUCIISTh 3HAUEHUE UCKOMOW BEJTMYHHBI;

. co0JIr01aTh MpaBUIIa TEXHUKU 0€30M1aCHOCTH MPH paboTe C 1ab0opaTOpHBIM 000PYI0OBaHUEM;

. YKa3bIBaTh MPUHIUIBI AEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMET, COOOIIAIOIINECs COCY/Ibl, 0apOMETp, pbluar, MOABMKHBINA M HETIOABHKHBIN OJIOK, HAKJIOHHAS
IUIOCKOCTB;

. XapaKTepu30BaTh MPUHLMUIIBI AEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OTIOPOM Ha UX ONHUCAHUSA (B TOM YHUCIIE: MOAIUIHUKY, YCTPOHCTBO BOJONPOBO/A, TUAPABINYECKHI ITpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOIl HAcOC, apeoMeTp), UCHONb3ys 3HAHHUA O CBOMCTBAaX (PU3NYECKUX
SBJICHUN ¥ HEOOXOAUMBbIE (PU3NUYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOAMUTH MpHUMEpbl  (HAXOIUTh HMHPOPMALMIO O MOPUMEpax) MPaKTHUIECKOro
UCIOJIb30BaHUsl (PU3UYECKUX 3HAHUM B TMOBCEIHEBHON XHU3HU i1 OoOecreyeHus 0e30MacHOCTH Ipu
oOpalieHnu ¢ npubopaMy U TEXHUYECKMMHU YCTPOMCTBaMU, COXPaHEHHs 3/I0pOBbsl U COOIIOZCHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIEN CPELE;

. OCYILECTBISATH OTOOP UCTOUHUKOB MH(pOpMaluu B IHTepHETE B COOTBETCTBUH C 33JJaHHBIM
MTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAaHUN W MYyTEM CPAaBHEHMS PA3JIMYHBIX MCTOYHHKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

. WCIOJIb30BaTh TpPU BBHIMOJIHEHUHM Y4YEOHBIX 3a/laHuil HAY4YHO-NOMYJSPHYIO JUTEPATypy
($U3MYECKOro CcoJepKaHMs, CIPaBOYHbIE MaTepHalibl, pecypchl cetu VHTepHeT, BIajeTh NpHEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;



. co3/laBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHUKOB HHPOpMAIHH (PU3UIECKOTO COACPKaHMsI, B TOM YHUCIIE ITYOJIMYHO JIeJaTh KPAaTKHUE COOOIICHMS
0 pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, IPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3yYCHHBIH
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIUICHUE MPE3CHTALINCH;

. IPU BBINOJIHEHUN YYE€OHBIX MPOEKTOB M MCCIEIOBAHUI pacHpenessTh OOS3aHHOCTH B
TpyIIe B COOTBETCTBUU C TOCTaBJICHHBIMU 3aJjauyaMH, CJICIUTh 3a BBHIMOJHEHHEM IJIaHA JEHCTBUH,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JACSATCILHOCTH T'PYIIBI, BHICTpPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAsE MHCHHE OKPYKAIOIIHX.

K xoniy oOyuenust B 8 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

. WCIOJB30BaTh TMOHATHSA: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBUKCHHE aTOMOB MU
MOJICKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPHCTALUIMYECKHE W aMOpQHbIE Tella, HACHIICHHBIH WU
HEHACBIIEHHBIN Tap, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN JICKTPUUCCKUH 3apsfl, JIEKTPHUUECKOE MOJIE, MPOBOJIHUKU M JUIICKTPUKH, TOCTOSHHBIHN
AJIEKTPUUYECKUI TOK, MAarHUTHOE TI0JIE;

. pa3nuyath sBJICHUS (TEIUIOBOE pACHIMPEHHE M CXKaThe, TeIulonepeaaya, TeIuIoBOe
paBHOBECHE, CMa4yMBaHWE, KaNWUIAPHBIE SBJICHUS, HWCHApEHWe, KOHJCHCAlUs, IUIaBJICHHUE,
KpUcTayuu3anus  (OTBEpACBaHUE), KHUIICHWE, Terwlonepeaaya  (TEIUIONpOBOJHOCTh, KOHBEKIIUS,
U3Jy4YCHHUE), DIICKTPHU3ALUs TeJl, B3aMMOJCHCTBHE 3apsiiOB, JEHCTBUS DIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aMMOJCWCTBUE MArHUTOB, JCWCTBHE MArHUTHOIO TIOJS HAa MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs WHIYKIHS) IO ONUCAHWI0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHHC;

. pacro3HaBaTh MPOSIBIICHUE N3YUCHHBIX (PU3NICCKUX SIBIICHUN B OKPYXKAIOIIIEM MHUPE, B TOM
yucie GU3nYecKue SIBICHHS B IPUPO/IC: MOBEPXHOCTHOE HATSDKEHUE U KATMIUISIPHBIC SIBJICHUS B IPUPOJIE,
KPHUCTaJUTBI B IpUpo/Ie, n3inydeHue ConHIla, 3aMep3aHie BOA0EMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHera, 3JICKTpUYEeCKHE SBJICHUS B arMocdepe, DIICKTPHYECTBO JKUBBIX OPraHH3MOB,
MarHUTHOE 1oJie 3eMid, Ipei( MOI0COB, pOJIb MATHUTHOTO OJIS JUIS )KU3HU Ha 3eMiie, MOJISPHOE CHSTHHE,
IIPU 3TOM MIEPEBOIUTH MPAKTHUYECKYIO 3371a4y B YUeOHYI0, BBIJCIATH CYIIECTBCHHBIC CBOMCTBA (TIPU3HAKH)
(U3NIECKUX SIBIICHHIA;

. OIMCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PU3MUECKUE SIBJICHUS, UCIOJB3Ys (PU3UUCCKUE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI JHEPTHUS, KOTMIECTBO TEIUIOTHI, yebHas TEIIIOEMKOCTD BENIECTBA,
ylIenbHas TeIoTa IJIaBJeHHs], yAeNbHas TEIUIoTa MapooOpa3oBaHMs, yAelbHas TEIIOTa CrOpPaHUs
TOTUTHBA, KOA(PGUIIMEHT TOJIE3HOTO JACUCTBHUS TEIJIOBOM MAaIIMHBI, OTHOCHTEIbHAS BIAXKHOCTh BO3/IYyXa,
ANEKTPUUYECKUH 3apsi]l, CUJia TOKa, SJIEKTPHUUECKOE HAIPsHKEHHE, COMTPOTUBIICHUE MTPOBOAHHKA, YAETHHOE
CONIPOTHBIIEHUE BEIIECTBAa, pab0Ta W MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU ONMHCAHUHM TPABHUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI UCIIOJIb3yEMbIX BEIMYNH, 0003HAUCHUS U €TUHUIIBI PU3NIECKUX BEIUYHH,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3NUYCCKYIO BEIIMYUHY C JPYTHMH BEIMYMHAMHE, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

. XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHHUS U MPOIECCHI, UCTIONb3Ysl OCHOBHBIC
MIOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUU CTPOSHUS BELIECTBA, IPUHIIUI CYIIEPIIO3UIINH MOJeH (Ha
Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHsI 3apsia, 3akoH Oma 1y1s ydacTKa 1end, 3akoH Jxoyns—JIenna,
3aKOH COXpaHEHHsI PHEPTUU, MPHU TOM J1aBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aMUCHIBATH €r0
MaTeMaTHYeCKOE BBIpaKCHNE;

. OOBSCHATH (PU3UYECKHE TIPOIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYAIIHid
MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BHISIBIISATH IPUYNHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE
u3 1-2 mOoruYecKux IaroB ¢ omnopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (DM3MYECKHUX SBICHUH, HU3HUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiats pacy€THbIE 3a/1a4u B 2—3 IEUCTBUS, UCIOIb3Yys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIIINE
¢du3nveckre BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 33aJa4d 3allMChIBATh KPAaTKOE YCIOBHUE, BBISIBIATH
HEJO0CTaTOK JAHHBIX JJIs pEIICHUS 3a7a4H, BRIOMPATh 3aKOHBI U POPMYJIBbI, HEOOXOAUMBIE AJIs €€ peleHHs,
MPOBOJIUTH PAcu€Thl M CpPAaBHUBATH IIOJIYYCHHOE 3HAUYEHUE (PHU3MUECKOW BEITHMYMHBI C H3BECTHBIMHU
JTAHHBIMU;



. pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXKHO PEIIUThH MPH MOMOILIN (U3NYECKUX METOJIOB,
UCIOJb3Ys ONUCAHUE UCCIIEI0OBAHNUS, BBLACIATH IPOBEPAEMOE IPENON0KEHUE, OLIEHUBATh TPABUIIBHOCTD
MOpsAJIKA IPOBECHUS HCCIIE0BaHus, 1€TIaTh BbIBObL;

. IIPOBOJIUTH OIMBITHI 10 HAOJIONEHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOWCTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTH JaBIICHHS BO3/AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
Iporecca OCThIBAHUS M HArpeBaHUs IPU M3JIyYEHHMM OT LBeTa H3JIydarouled (Iorjaouarolei)
IIOBEPXHOCTU, CKOPOCTb HMCHApEHUs BOJAbI OT TEMIEPATYPbI KUAKOCTH U IUIOWAAU €€ IOBEPXHOCTH,
JIEKTPU3aLMs TeJl U B3aUMOJIEHCTBHE IEKTPHUECKUX 3apsA0B, B3aUMO/ICHCTBHE TOCTOSIHHBIX MarHUTOB,
BU3YaJIM3allisl MATHUTHBIX TOJIEH TMOCTOSHHBIX MAarHMWTOB, JCWCTBUS MarHUTHOTO IMOJISL HA MPOBOJIHUK C
TOKOM, CBOMCTBa 3JIGKTPOMAarHuTa, CBOMCTBA JIEKTPOJBUIATElNsl MOCTOSIHHOTO TOKa): (OPMYIHPOBATH
IpoBEpsEeMbIC IPEATIONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYIOBaHUS, OIIHCHIBATH X0
OIbITa U (POPMYIUPOBATH BHIBOJIBI;

. BBITIOJHATH IPSIMbIE U3MEPEHMSI TEMIIEPATYPhl, OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa, CHUJIbI
TOKa, HANpPsKEHHUs C MCIOJIb30BAHUEM AHAJIOTOBBIX IMPUOOPOB M AATYMKOB (PU3UYECKHX BEJIMYMH,
CpaBHMBATh PE3YJIbTAThl H3MEPEHUN C YUETOM 3a1aHHOM aOCOJIFOTHOM MOTPELIHOCTH;

. IIPOBOJIUTh HCCIIEZIOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIUYMHBI OT JAPYroil ¢
UCIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH (3aBUCUMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €ro JJIMHBI,
IUIOINAJM TONEPEYHOT0 CEUEHHMs] U YJIENBbHOIO CONPOTHBIIEHUS BEIIECTBAa MPOBOJHUKA, CHJIBI TOKA,
UAYLIEro 4epe3 MPOBOJHHUK, OT HANpPSOHKEHHs Ha MPOBOJHUKE, HUCCIEIOBAHUE IOCIENA0BATENbHOIO U
HapajyieIbHOr0 COEJUHEHUN MPOBOJHMKOB): IUIAHMPOBATH HCCIEIOBaHME, COOMpaTh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHA, CJenysd NpPeJIOKEHHOMY IUIaHy, (QHUKCHpPOBATH pE3ydbTaThl MONYyYSHHOM
3aBUCUMOCTH B BUJIE TaOIUI] U I'paMKOB, JeJaTh BEIBOBI M0 PE3yJIbTaTaM UCCIIEI0BaHMS;

. IIPOBOAUTH KOCBEHHBIE H3MEpPEHHUS (PU3UUECKUX BENIMYUH (yIelbHas TEII0EMKOCTh
BEIIECTBA, CONPOTHBIIEHHE MPOBOJHMKA, paboTa M MOIIHOCTb 3JIEKTPUYECKOTO0 TOKA): IJIAHUPOBATh
u3MepeHusi, colOupaTrb O3KCHEPUMEHTAIbHYIO YCTAaHOBKY, CIleAysd INPEUIOKEHHON WHCTPYKLUMU, U
BBIUUCIIATh 3HAUEHUE BEJIUUUHBI;

. co0JII01aTh MMpaBUIIa TEXHUKU 0€30MacHOCTH P PaboTe C 1ad0paTOpHBIM 000PYI0BaHHEM;

. XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB €
OMOpOi Ha WX OMUCaHWsA (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHa,
amIepMeTp, BOJBTMETP, CUETUMK DJEKTPUYECKOH HHEPruu, 3IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), AJIEKTPUUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT,
AJIEKTPOJBHUraTeNb IOCTOSTHHOIO TOKa), MCIOJb3ys 3HAHUS O CBOMCTBaX (DM3WYECKUX SBICHUHA U
HeoOxouMble (hHU3NUECKHe 3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOICTBA U M3MEPUTENIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETp, JBHUTATEIb
BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKON, PpEeocTaT), COCTAaBJIATh CXEMbl J3JIEKTPUYECKUX Ilernel ¢
MOCJIEIOBATENbHBIM U MHAapaJUIC/IbHBIM COEJMHEHUEM D3JIEMEHTOB, DPa3jinyas yCIOBHbIE O003HAUYEHUS
AJIEMEHTOB 2JIEKTPUUECKHX LIETIEH;

. NPUBOJIUTL TNpUMEPHl  (HAXOAUTh HUH(GOpPMALMI0O O MpUMeEpax) MNPaKTUYECKOTO
UCMOJb30BaHUS (PU3NYECKUX 3HAHMHA B TOBCEIHEBHOW XU3HHU s oOecredeHus Oe30MacHOCTH MpHU
oOpallleHuu ¢ MpudopaMu U TEXHUYECKUMH YCTPOICTBaMH, COXPAHEHUSI 310pOBbs U COOJIIO/IEHUS HOPM
HKOJIOTUYECKOTO MTOBEIEHUS B OKPYKAIOLIEH CPELIE;

. OCYILIECTBIIATh MOUCK MH(pOpMauu (U3NYECKOro cojiepkaHusi B VIHTepHETe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH MH(OPMAIIHIO, KOTOpast
SIBJIIETCS. IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOI;

. UCMOJIb30BaTh TPH BBHIMOJIHEHUH Y4YeOHBIX 3a/JaHUM HAyYHO-TIONMYJSIPHYIO JIMTEPATypy
(bu3MYECKOTO co/AepKaHMs, CIPAaBOYHBbIE MaTepHalbl, pecypchl cethu HWHTepHeT, BiIaaeTh NpuéMaMu
KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBaHus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE TIHMCbMEHHBbIE U KpaTKuW€ YCTHblE cooOuieHus, o0oO0mas
MHPOpPMALIMI0O M3 HECKOJIbKUX MCTOYHHKOB (PU3UYECKOr0 COAEpKaHUS, B TOM 4YHCIE MYOJIUYHO
MIPEJICTaBIATh PE3yabTaThl MPOEKTHOM WM HMCCIEA0BATEIbCKOM AEATEIbHOCTH, MPH 3TOM TI'PaMOTHO



UCTOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH, CONPOBOXKIATH BBICTYIUIEHUE
Mpe3EHTALNEN;

. IpU BBINOJIHEHUH YYE€OHBIX TPOCKTOB M HCCIEJOBAHUN (U3MYECKHX IPOIIECCOB
pacnpenenartb O0S3aHHOCTM B TpYyIHIE B COOTBETCTBUM C IIOCTAaBJICHHBIMU 3aJadyaMu, CIEIUTh 3a
BBITIOJIHEHUEM IIJIaHA JCUCTBUI M KOPPEKTHPOBATH €r0, aJeKBATHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B
NeSITeNIbHOCTh TPYIIBI, BBICTPAaWBaTh KOMMYHUKAaTHBHOE B3aWMOJIEUCTBUE, IMPOSBIIAS TOTOBHOCTD
pa3perath KOHQIHKTHL.

K koniy oOyuenusi B 9 kjacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMECHHIA:

. UCIIOJIb30BAaTh MOHSTHUA: CUCTEeMa OTcu€Ta, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCUTEIIBHOCTh MEXaHMYECKOTo JBWKEHUs, nedopmanus (ymnpyras, IUIaCTHUECKas), TpPEHUE,
LEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh M MEpPErpy3KH, LIEHTP TsHKECTH, aOCONIOTHO TBEpAOE
TEJO, LEHTP TSHKECTH TBEPJIOTO TEJa, paBHOBECHE, MEXaHUYECKHE KOJICOaHHs U BOJIHBI, 3BYK, HH(Pa3BYK
U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKala 3JEKTPOMArHUTHBIX BOJH, CBET, OJIH30PYKOCTb U
AAJIbHO30PKOCTh, CIICKTPbI HMCITYCKAHUSA W HOTJIOIICHUA, anb(ba, 6eTa— U raMMa-us3jiaydCHusl, U30TOIIbI,
sJIepHast SHEPreTHKa;

. pa3nuyarh SBICHHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHUE, CBOOOIHOE MaJleHUE T, PABHOMEPHOE IBIIKEHHUE IO
OKPY>KHOCTH, B3aHUMOJICHCTBHE TEJ, PEAaKTHBHOE JIBIKECHUE, KOJIeOATEILHOE JIBIDKECHUE (3aTyXalolue U
BBIHYXJICHHbIE KOJieOaHHs), pPE30HAHC, BOJIHOBOE JBW)XKCHHE, OTPaKEHHUE 3BYKA, IMPSMOJIMHEHHOE
pacnpocTpaHeHHEe, OTPAKEHHUE U NIPEJIOMIIEHHE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3I0KEHHUE
O0ermoro cBera B CIEKTP U CIIOXKEHHE CHEKTPalbHBIX I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAas
pPaaOaKTUBHOCTb, BO3BHUKHOBCHUC JIMHENYaTOro CIICKTpa I/I3.Hy11€HI/I$[) 10 OIMMCAHHIO HUX XAPAKTCPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3MUecKoe SBJICHHE;

. pacrio3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYKAIOIIEM MHpE (B TOM
gucne (Gusndeckue SBICHUS B MPHUPOJE: MPUIMBBI U OTJIHBBI, JBUKEHHE MUIaHeT CONMHEYHOUW CUCTEMBI,
PCAKTUBHOC JBWIKCHUC JKHBBIX OPraHu3MOB, BOCIIPHUATHUC 3BYKOB JKHUBOTHBIMH, 3CMIICTPACCHUC,
ceficMMuYecKue BOJHBI, I[yHAMH, 5XO, LIBeTa TeJ, ONTHYECKHUE SBJICHHUS B MPUPOJE, OHOIOrHYECKOe
NENCTBUE BUIUMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO U3TYYeHUH, €CTECTBEHHBIN PaIMOAKTHBHBIM
(b oH, KOCMUYECKHUE JIY4d, PAIMOAKTUBHOE H3IIYyYCHHUE IPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAIMOAKTUBHBIX
M3JIy4E€HUH Ha OpraHU3M YEJIOBEKa), IPU ATOM ME€PEBOUTH MPAKTHUECKYIO 3a/1auy B YUEOHYIO, BBLICIATh
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUII;

. OIMUCbIBATh H3YYCHHBIC CBOMCTBA TE€I U (1)I/ISI/I‘-ICCKI/IG ABJICHUS, HCIOJb3YS (1)I/ISI/ILIGCKI/IC
BEJIMYMHBI (CpeqHsIE M MTHOBEHHas CKOPOCTh Teja IMPH HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHE,
nepeMeIeHe, MmyTh, YIrJioBas CKOPOCTb, CHJIa TPEHUs, CHJa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CcBOOOJHOTO MajeHHs, BeC Tela, UMIYJIbC Tella, UMIYIbC CHIIbI, MEXaHWYecKash paboTa M MOIIHOCTb,
IMOTCHIHAJIbHAsA SHEPruAa Teja, NOJHATOIO HaJd MOBCPXHOCTHIO 3€MIIM, IMOTCHIUAIbHAA SHCPTHUA coxaTou
MPYKUHBI, KHHETUYECKasi SJHEPT U, TIOJTHAS MEXaHWYeCKasi YJHEPTHsl, IEPHOJ] M YaCTOTa KOJeOaHU !, ATUHA
BOJIHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, TOKA3aTeNlb MPEIOMIICHHS CpEIbl), TpU
OMKCAaHUU MPABUIHLHO TPAKTOBATH (PUBNUYECKUIN CMBICI UCTIOIb3YEMbIX BETUYHH, 0003HAUCHUS U €TUHUIIBI
(bu3NYeCKUX BEJIUYUH, HAXOJIUTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU
BEJIMYUHAMU, CTPOUTH IPapUKU H3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

(] XapaKTCPU30BaTh CBOIICTBa TECII, (1)I/ISI/I‘~IGCKI/I€ SABJICHUA W IIPOLECCHI, HUCIIOJIb3Yysd 3aKOH
COXPAaHEHUS OHHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MNPUHIUI CYHEPIO3UIUN CHII, TPUHIUI
OTHOCUTCIIBHOCTHU Fam/meﬂ, 3aKOHBbI HI)IOTOHa, 3aKOH COXpaHCHHA HMITYJIbCA, 3aKOHBI OTPAXXCHUA H
MIPEIOMIICHHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEN IPH SIIEPHBIX PEAKIUAX, TPU
3TOM JIaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMAaTHYECKOE BEIPAKEHUE;

. OOBSCHATH (PU3UYECKHE TPOIECCHl U CBOWCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYAIIHid
IMPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEPpa: BhIABIIATE IPUUYMHHO-CIICACTBCHHBIC CBA3H, CTPOUTH 00BsICHEHNE
U3 2—3 NOTWYECKUX IIaroB ¢ OMopoil Ha 2—3 M3yUEHHBIX CBONCTBA (PM3MUECKUX SBICHUH, (PU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;



. pemars pacuéTHble 3a7aun (ONMUpArOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHHUM), UCIIOJIb3Ys
3aKOHBl M (HOPMyJIBl, CBsI3bIBatOLIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHAJINM3a YCJIOBUS 3a/a4d
3aMMCBIBAaTh KPATKOE YCIOBUE, BBISBIIATH HEJOCTAIOIINE UM U30BITOUHBIC TAaHHBIC, BEIOMPATH 3aKOHBI U
(bopMyIbl, HeOOXOAUMBIE AJIS PELIEHUs, IPOBOIUTH PACUEThI U OLIEHUBATh PEATMCTUYHOCTD OJIYYEHHOTO
3Ha4YeHUs1 PU3NIECKOI BETMUNHBL;

. pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PELIUThH MPH MOMOILIM (U3NYECKUX METOJOB,
UCTIOJIB3Ys ONMCAHNE MCCIIeI0OBAaHMS, BBIJICISATH IPOBEPSIEMOE MTPEAIIOI0KEHNE, OLICHUBATh MPAaBHUIIBHOCTh
Hopsiika MPOBEACHUS MCCIEJOBAHUS, JIeJIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJbTaThl HAOIIOACHUNA U
OIIBITOB;

. IIPOBOJIUTH OIMBITHI 10 HAOIIOACHUIO (PU3MUECKUX SIBIEHUHN MM (PU3MYECKUX CBOMCTB Tel
(u3yuenue BTroporo 3axkoHa HploTOHa, 3aKOHa COXpaHEHUs 3HEPIMH, 3aBUCUMOCTh IEepuoja KojebaHui
IPY>KHHHOTO MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILJIMTY (bl MaJIbIX
KoJIeOaHUH, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, Pa3NIOKEHHE OEJoro CBETa B CIIEKTP, W3yUEHUE
CBOWCTB M300paX€HUs B IUIOCKOM 3€pKajie U CBOICTB M300pa)keHMs IpeAMeTa B coOuparolei JMH3e,
HAOJI0ICHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3IYyUYEHHs1): CAMOCTOSTEIbHO COOUPATh YCTaHOBKY M3
M30BITOYHOI0 HAOOpa 000PYAOBaHUS, ONIUCBHIBATh X0/ ONBITA U €0 PE3YJIbTaThl, HPOPMYIUPOBATH BBIBOABI;

. MIPOBOJIUTH IPU HEOOXOMMOCTH CEPHIO MPSIMBIX H3MEPEHHIA, OTIPEACTIsis CpeJHEe 3HAUCHUE
u3MepsieMoil Benu4HHbI (POKYCHOE paccTOsiHuE COOMparoliel JHH3bI), 0OOCHOBBIBATH BBHIOOP crocoba
M3MepeHus (M3MEPHUTEIBHOTO PHOO0pa);

. IIPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BETUUMH C UCIIOJIb30BAHUEM MPSMBIX
M3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIDKEHHH 03 Ha4allbHOW CKOPOCTH,
nepuo/ia KojaeOaHui MaTeMaTHYeCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPaXXEHUs CBETa OT
yria majeHus ¥ yria MpejaoMJIeHHs OT yIjla MaJeHus): IIAHUPOBATh UCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh YCTaHOBKY, (PUKCHPOBATh PE3yJIbTaThl OJIYYEHHON 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH B BUJE
TaOIUI] ¥ TPaQUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIIETOBAHMS;

. IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NUYECKUX BEIUYHH (CPEHsSI CKOPOCTh U YCKOPEHHE
TeNa TPU PaBHOYCKOPCHHOM JBMKEHUH, YCKOpEHHE CBOOOIHOTO TaJeHHs, >XECTKOCTh MPYKUHBI,
KO3 QUIUEHT TPEHUs CKOJIbKEHUS, MeXaHU4yeckas paboTa U MOIIHOCTb, YaCTOTAa U MEepUO] KoJeOaHUi
MaTEeMaTHYECKOT0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKasl CHJIa COOMpAIOMIel JTHH3BI, PaIHOaKTUBHBIN
¢GoH): MIAHUPOBATh M3MEPEHUs, cOOUPaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHUS,
Clieysl TPEUIOKEHHOW WHCTPYKIIMU, BBIYUCIIATh 3HAUYCHUE BEIMYMHBI M aHAIM3HPOBATH IOJTyYCHHBIE
pe3yabTaThl ¢ YIETOM 33JaHHOM MOIPEIIHOCTH U3MEPEHUH;

. co0JIroAaTh MpaBujIa TEXHUKH 0€3011aCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

. pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (U3MUECKUX MOJeNel: MaTepHaabHas TOUKa,
a0COMIIOTHO TBEPJIOE TEJO, TOUEUHBIH UCTOYHHUK CBETA, JIy4, TOHKAas JIMH3a, IJIAHETapHas MOJIEeb aroma,
HYKJIOHHAsi MOJIeJIb aTOMHOT0 $1/1pa;

. XapaKTepU30BaTh MPHHIUIIBI ACWCTBUS H3yYSHHBIX IPUOOPOB U TEXHHUECKUX YCTPOICTB €
ONOpOM Ha MX OMHUCAHUA (B TOM 4YHCIE: CIUIAOMETP, JATUUKU TOJOXKEHUs, PACCTOSHUS U YCKOPEHUS,
pakera, 9X0JI0T, OUKH, IEPUCKOI, (hOTOAMNIapaT, ONTUYECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETP, KaMepa
Bunbcona), ucnonb3ys 3HaHMS O CBOMCTBax (M3MUYECKMX SIBIEHMM M HeoOXoaumble (uznyeckue
3aKOHOMEPHOCTH;

. UCMOJb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
M3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTHUECKUX TPOIIECCOB MPU PEHICHUH YIeOHO-TIPaKTUYECKHUX 3aJ1ad,
OINITUYECKUE CXEMBI JIJIsl TOCTPOEHUS U300pakeHul B IIJIOCKOM 3epKajie U coOUparoIei TuH3e;

. MPUBOJUTL TNpUMEPHl  (HAXOAUTh HH(GOpPMALMI0O O MpHUMepax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHMM B TOBCEAHEBHOM JXKM3HU A oOecredeHus O€30MacHOCTH MpHU
oOpamieHnu ¢ mpudopaMu M TEXHUIECKUMHU YCTPOWCTBAMH, COXPAaHEHHSI 3I0POBhSI U COOIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

. OCYIIECTBIATH TOWUCK WHpopManuu (U3WIECKOTO colepkaHuss B  MHTepHeTe,
CaMOCTOSITENTLHO (POPMYIUpPYs] TOUCKOBBIA 3alpoC, HAXOAUTH IYTH ONPEAETCHUS JOCTOBEPHOCTH
MOJTyYeHHOM NH(OpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN M JTOTTOJTHUTEIIHHBIX UCTOYHUKOB,;



. UCIOJIb30BaTh TPH BBHIMOJHEHUH Y4YeOHBIX 3aJaHUM HAyYHO-TIONMYJSIPHYIO JHMTEPATypy
(Gu3n4ecKoro cojepxkaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl ceTH MHTepHer, BinaneTh Nnpuémamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/1aBaTb COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOLICHMSI Ha OCHOBE MH(OPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO CONEpKaHMS, MYOJUYHO MPEACTABIATH PE3yJIbTaThl MPOSKTHOMN
WIM HUCCIIENOBATEIbCKOM AEATEIBbHOCTH, NP 3TOM I'PAMOTHO HCIIOJIB30BATH M3YYEHHBIM IOHATUNHBINA
ammapar H3y4aeMoro paszgena (HU3MKM W CONPOBOXKIATH BBICTYIUICHHE TIpe3eHTauuedl ¢ y4érom
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.

TEMATUYECKOE INIAHUPOBAHUME C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHX
YACOB, OTBOAUMBIX HA OCBOEHME KAKJIOU TEMbI YYEBHOI'O IPEJIMETA

Ne n/mm HaunmeHoBaHue pa3aeioB H TeM IPOrPaMMbI Kosmue DJIeKTpOHHBIE (HU(pPOBHIE)
TBO o0pa3oBaTebHbIE pecypchl
qacoB
1. ®dusnka 1 e€ posib B IO3HAHUU OKPYXKAIOIIIETO 6 | bubmmoreka [JOK
MHpa. https://m.edsoo.ru/ff09f72a
2. [lepBoHayasibHbIE CBEJIEHUS O CTPOSHUU 5 | bubanoreka HOK
PCTBA https://m.edsoo.ru/ff09fe0a
3. JIBH>KeHue U B3aUMO,ICHCTBHUE TEJI 21 | bubmmorteka IIOK
https://m.edsoo.ru/ff0a05c6
4. JlaBneHne TBEpIBIX TEI, )KUIAKOCTEN U ra30B 21 | bubnuoreka [IOK
https://m.edsoo.ru/ff0a20a6
5. PaboTa 1 MomHOCTE. DHEPTHs 15 | bubnuoreka IIOK
https://m.edsoo.ru/ff0a3{82
6. TernnoBbie SBICHUS 28 | bubaunoreka [IOK
https://m.edsoo.ru/ff0a5256
7. DNEeKTPUYECKHE U MATHUTHBIC SIBJICHUS 40 | bubmmorexa LIOK
https://m.edsoo.ru/ff0a87e4
8. MexaHu4ecKHe SIBICHUS 41 | Bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474
9. Mexannueckue KoJieOaHusI U BOJIHEI 16 | bubmmoreka [JOK
https://m.edsoo.ru/ff0b1858
10. DNEKTPOMarHuTHOE MOJIE U 6 | bubmmoreka [IOK
AJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
11. CBeTOBEIC SIBICHHS 15 | bubmuoteka ITOK
https://m.edsoo.ru/ff0b3658
12. KBaHTOBBIC SIBICHUSI 18 | bubmmoreka [IOK
https://m.edsoo.ru/ff0b3658
13. IToBTOpEeHHE 9 | bubnnorexa IJOK
https://m.edsoo.ru/ff0c245a

IHOYPOUYHOE IINTAHUPOBAHUE

7 KIIACC
Ne i/ Tema ypoka Bceero DJeKTPOHHBIE HH(pPOBLIE
o0pa3oBaTelibHbIE pecypchl
PA3JIEJI 1. DUBUKA U EE PO.JIb B 6
MNO3HAHUU OKPYXKAIOILIEI'O
MUPA.
1 ®usnka — Hayka o npupoje. SBneHus 1
MIPUPOABI




2 du3nyecKue sIBICHUs 1
3 Pu3nyecKue BEIMYUHbBI U UX H3MEPEHUE 1
4 Ypoxk-uccienoanue "M3mepenue 1
TEeMIIepaTypbl IPHU MOMOIIIH >KUJIKOCTHOT'O
TEPMOMETpA U JaTYUKa TeMIepaTyphl”
5 Mertoabl HaydyHOTO 1o3HaHus. Onucanue 1 bubnmoreka [JOK
(hU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
6 JIP Nel. «OnpeneneHue LEHbI AeJICHUs 1
IIKaJIbl K3MEPUTEIHLHOTO MPUOOpay.
PA3JAEJI 2. HIEPBOHAYAJIbBHBIE 5
CBEJIEHUS O CTPOEHUUA
BEIHIECTBA
7 Crpoenue BemiecTBa. ONbITHI, 1 bubmmoreka [JOK
JIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIP Ne2. «Onpenenenue pasMepoB MaJlbIxX 1 bubmuorexa [JOK
TEI» https://m.edsoo.ru/ff0a013e
9 JIBU>KeHMe 4acTuIl BEIIeCTBa.
10 ArperaTHble COCTOSIHUSI BEIIECTBA
11 Oco0OEHHOCTH arperaTHbIX COCTOSIHUHN BOJIBI. bu6nuoreka [IOK
O600mmenue no pazaeny «l[lepponavaibHbIe https://m.edsoo.ru/ff0a0378
CBEICHHS O CTPOCHUHU BEUIECTBA»
PA3AEJI 3. ABUKEHUE U 21
B3AUMOJIEMCTBHUE TEJI
12 Mexanunueckoe 1BukeHue. PaBaomepHoe u 1 bubnmnorexka HOK
HEPaBHOMEPHOE JIBUKCHUE https://m.edsoo.ru/ff0a05c6
13 CxopocTtb. Equnuiibpl ckopoctu 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu 1 BpeMeHU IBUKEHUS 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TeN 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacdeT Macchl u 1 bubmuorexa [JOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIP Ne3 «OmnpeneneHue MIOTHOCTH TBEPAOTO 1
TeIay
18 Pemenue 3amgad nmo treme "[lnoTHOCTH 1 bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS 1
ten. Cuna ynpyroctu. 3akoH ['yka
20 JIP Ne4 «M3yyeHne 3aBUCUMOCTH 1
pacTspkeHus (aedopmarim) NpyKuHbI OT
MIPUIIOKEHHON CUIIBDY
21 SABnenue Tarorenus. Cuna TSHKECTH 1
22 CBs13b MEXly CHIION TSKECTH M MacCoM Tea. 1 bubmmoreka [JOK
Bec Tena. Pemenune 3anaq no reme "Cuna https://m.edsoo.ru/ff0al778
TSHKECTH"
23 Cuna TsKecTH Ha JPYTUX IUIaHeTaxX. 1 bubmuoreka [JOK
du3nyeckne XapakKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
24 N3mepenne cuit. luHamomeTp 1 bubmuoreka [IOK

https://m.edsoo.ru/ffO0al8cc




25 Bec tena. HeecomocTh 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0al778
26 Ciio)eHue AByX CHJI, HAPABJIEHHBIX MO 1 bubmuorexa [JOK
0JIHOM npsiMoii. PaBHOAEHCTBYIOIIAs CHUJIT https://m.edsoo.ru/ff0ala70
27 Permrenue 3agad mo reme 1
"PaBHoneiicTByromas cui"
28 Cuna tpenus u €€ Bubl. TpeHue B Ipupoae 1 1 bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIP NeS. «3yueHue 3aBUCUMOCTH CHJIbI 1 bubmuorexa [JOK
TPEHUSI CKOJIBKEHHUS OT CUJIbI AABJICHUS U https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEI
30 Pemienue 3agayd Ha onpeneneHue 1
PaBHOJCUCTBYIOIIEN CUIIbI
31 Pemenue 3agau mo temaM: «Bec Tenay, 1 bu6nuoreka [IOK
«I"paduueckoe nzobpakeHne cuin», «CHITbI, https://m.edsoo.ru/ff0alde0
«PaBHOZICMCTBYIOIIAS CUID»
32 KP Nel o temam: «Mexanuueckoe 1
IBIDKEHHEY, «Macca, INIOTHOCTLY, «Bec
tenay, «['paduyeckoe U300pakeHUE CUIT»,
«Cuib»
PA3JIEJI 4. JABJIEHUE TBEP/bIX 21
TEJI, ")KWJIKOCTEM M TA30B
33 JaBnenue. CriocoObl yMEHbBILICHUS U 1 bubmuorexa [JOK
YBEJIMUYEHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3a. 3aBUCMMOCTbD JIaBJICHUS ra3za 1 bubmuorexa [JOK
0T 00bEMa, TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua nmaBneHust TBEPALIMU TEIAMU, 1 bu6nuoreka [IOK
KUJKOCTSIMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )XHUJIKOCTHU U r'a3e, BEI3BAHHOE 1 bu6nuoreka [IOK
IIEMCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no reme «/laBnenue B 1 bubmuorexa [JOK
’KUJIKOCTH U Ta3e. 3akoH [lackansay https://m.edsoo.ru/ff0a2826
38 Coobmaromuecst cocyabl 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckwuii mpecc 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN 1
Hacoc
41 ATMmocdepa 3eMu 1 IPUUUHBI €€ 1 bubnmnorexka HOK
CyILLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe gaBieHne 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro napnenus. OmbpIT 1 bubnuoteka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JTaBJICHHS OT 1 bubmmoreka [JOK
BBICOTHI HaJl YDOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne 1 bubmmoreka [JOK
Ha Pa3JInYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o teme " AtmochepHoe 1

nasiieue"




47 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE 1 bubnuoteka [JOK
B HUX T€J0. ApXUME0Ba CUIa https://m.edsoo.ru/ff0a3276
48 JIP Ne6. «Onipenenenne BbITAIKABAIOIICH 1 bu6nmoreka [IOK
CHWJIBIL, ICMCTBYIONIECH Ha TeJIO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
49 JIP Ne7 «MccnenoBanue 3aBUCUMOCTH Beca 1 bubmuorexa [JOK
TeJa B BOJAE OT 00bEMa MOTrpyKEHHOU B https://m.edsoo.ru/ff0a3514
YKUJKOCTh YacTH TeJla»
50 [InaBanue ten 1 bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3a96
51 JIP Ne8 "KoHcTpynpoBaHue apeoMeTpa Wik 1
KOHCTPYMPOBAHUE JIOJKHU U OIIPEJEICHUE €€
rpy3010abEMHOCTH "
52 Pemenue 3anau no remam: «llnaBanue cyoB. 1 bubnmoreka [JOK
BosnyxomnnaBanue», «/laBiaenue TBepabIxX https://m.edsoo.ru/ff0a3654
TeJ, JKUJIKOCTEH U ra30By
53 KP Ne2 no teme «/laBnenue BepabIx Ted, 1
KHUJKOCTEH U ra30B»
PA3AEJL 5. PABOTA U MOLIHOCTD. 15
JHEPI'US
54 Mexannueckast pabora 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a3{82
55 MoiHocTb. EAMHUIIEI MOIITHOCTH 1 bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3{82
56 "Pacy€r MOIIHOCTH, pa3BUBaEMOM NpHU 1
noabéMe 1o Jjiectauie"”
57 [Ipocteie Mexanu3mbl. Peruar. PaBHOBecHe 1
CHWJI Ha pbryare. Peryaru B TeXHUKe, OBITY U
IpUpoOJIe
58 JIP Ne 9«ccnenoBanue ycioBui 1 bubmuoreka [JOK
paBHOBECHSI pbluara» https://m.edsoo.ru/ff0a478e
59 Pemenue 3amau mo reme «YcnoBus 1 bubmuorexa [JOK
PaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
60 Koaddunment nonesnoro necTpust 1
Mexanusma. JIP Nel0. «M3mepenne KII1/]
HAKJIOHHOM TJIOCKOCTH)
61 Pemenue 3agau nmo reme "PabGota, MOIIHOCTB, 1 bu6nuoreka [IOK
KIIa" https://m.edsoo.ru/ffO0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 bubmuoreka [JOK
MTOTEHIIMAJIbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT IO TEME 1
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
M3MEHEHUS KUHETUYECKON 1 MOTEHIUATbHON
SHEPTHH MPHU CKATHIBAHHUH TEJIA TIO
HaKJIOHHOM TJIOCKOCTH"
65 KP Ne3 o reme «PaboTa 1 MOIIHOCTb. 1
OHeprus»
66 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnmnoreka [JOK

"MexaHnueckoe aBHKeHue"

https://m.edsoo.ru/ff0adee6




67 PeseprHbIii ypok. Pabora ¢ Tekctamu o Teme 1 bubnuoteka [JOK
"JlaBieHue TBEPIBIX TEI, )KUIKOCTEN U https://m.edsoo.ru/ffO0a4ffe
ra3zon"

68 PesepBHeIit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"Pabora. MoutHocTh. DHeprus"

O01mee KOJMYECTBO YaCOB 110 IPOrpaMMe 68
8 KVIACC
Ne i/ Tema ypoka Bcero DneKTpOHHBIE U(POBBIE
O6paSOBaTeJ'ILHI)Ie PECYPChI
Pa3nea 6. TEIIJIOBBIE ABJIEHUA 28

1 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO- 1 bubnnoreka LJOK
KMHETHYECKON TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS

2 Macca 1 pazMep aTOMOB M MOJIEKYJT 1

3 Mopaenu TBEPAOTO, KUAKOTO U 1 bubmuoreka LIOK
ra3000pa3HOro COCTOSHHI BEIECTBA https://m.edsoo.ru/ff0a540e

4 OObscHEHUE CBOMCTB TBEPAOTO, )KUJIKOTO U 1
ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-

KHHETUYECKOUN Teopuu

5 Kpucrannuueckue u amopgHbie Tena 1 bubmuoreka LJOK

https://m.edsoo.ru/ff0a5800

6 CmaumnBaHue U KaWUISIPHOCTbD. 1 bubmuoteka [JOK
IToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TemnoBoe pacmiupeHue u cxaTue 1 bubmuoteka LJOK

https://m.edsoo.ru/ff0a5a26

8 Temnepatypa. CBsi3b TEMIIEPATYpPBI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHS YACTHI]

9 Buytpennss sueprusi. CiocoObl U3BMEHEHUs 1 bu6morexa [JOK
BHYTPEHHEN dHEPTUH https://m.edsoo.ru/ff0a5c60

10 Bunael rerionepenaun 1 Bbubmnoreka IIOK

https://m.edsoo.ru/ff0a6412

11 O6061menue "[IpakTuyeckoe UCIOJIb30BAHNE 1 bubnmmorexa [JOK
TEIUIOBBIX CBOWCTB BELIECTB U MaTEPUAJIOB B https://m.edsoo.ru/ff0a65c0
LEeJsIX SHeprocoepexeHus "

12 KomnyectBo TemioTel. Y aenpHas 1 Bbubmnoreka IIOK
TEI0EMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TeroBoro 6ananca. TemnooOMeH 1 bu6morexa [JOK
Y TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088

14 JIP Nel "HccnenoBaHue siBIEHUSA 1 bu6morexa [JOK
TEMmI000MEHa ITPU CMEIIUBAHUHI XOJIOAHOMN U https://m.edsoo.ru/ff0a6a98
ropsiuet Boabl"

15 Pacuer xonudyecTBa TEMIOTHI, HEOOXOIUMOTO 1
JUIsl HAarpeBaHusl TeJla U BbIICIIIEMOTr0 UM MpU
OXJIKICHUH

16 JIP Ne2 "Ompenenenue yaeabHOM 1 bubmmorexa [JOK
TEIUIOEMKOCTH BenecTsa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IebHas TEIIoTa 1 Bub6imoreka [IOK

CTOPaHHUsI

https://m.edsoo.ru/ff0a7b5a




18 [InaBnenue u oTBepIeBaHUE 1 bubmoteka [JOK
KPUCTAIUIMYECKHX Tell. Y IeIbHas TEMIoTa https://m.edsoo.ru/ff0a71d2
TUIaBJICHUS

19 JIP Ne3 "OmnpenieneHuie yaAeapHOM TEIIOTHI 1 bubmmorexa [JOK
[J1aBJICHUS Jpaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHCHCAIIHSL. 1 bubimoreka [TOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenne. Y gensHas Temiora 1 bubmmorexa LIOK
Hap006pa3OBaHH;[ ¥ KOHECHCAIIH. https://m.edsoo.m/ff0a786c
3aBUCHMOCTh TEMIIEPATypPhl KUTIEHUSI OT
aTMoc(epHOro JaBIeHUs

22 Bnaxuocts Bo3ayxa. JIP Ned4 "Onpenenenue 1 bubmmoreka [JOK
OTHOCHTEJILHOH BIIAKHOCTH BO3LyXa" https://m.edsoo.ru/ff0a7628

23 Pemrenue 3aiau Ha onpeeneHne BIaKHOCTH 1
BO3JlyXa

24 [TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH. 1
[TapoBas TypOuHa. [[Burarens BHyTPESHHETO
CrOpaHus

25 KIIJI rermoBoro asuraress. TemnnoBbie 1 but6mmoreka [TOK
JIBUTATEIN U 3aluTa Oprxcanmeﬁ“ Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUN 1
B TEIUIOBBIX Ipolieccax

27 [ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME 1 bubmuoteka LJOK
"TemsoBbie sBIeHus. I3MEHEHUE arperaTHbIxX https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BelecTBa"

28 KP Nel o teme "TemioBble ABIIEHUS. 1 Bu6mmoreka [TOK
V3MeHeHMe arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a86ae
BelecTsa"
PA3AEJ 7. JIEKTPUYECKUE U 40
MATHUTHBIE SABJIEHUSA

29 OnexTpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 1
3aps 0B

30 Ypok-uccnenoBanue "IaeKTpU3aLMS TEI 1
WHIYKIIMENW U IPU CONPUKOCHOBEHHUH"

31 B3aumoaeincTBue 3apsyKeHHBIX Tell. 3aKOH 1 bub6nnorexa 1IOK
Kynona https://m.edsoo.ru/ff0a87e4

32 Onexrpuueckoe noie. HanpskeHHOCTD 1 bubmotreka [JOK
BIIEKTPAYECKOTO TIOJIA. HpI/IHIII/IH https://m.edsoo.ru/fanSaOa
CYNEPHO3HUIMH HIEKTPUUECKUX MTOJIEN

33 Hocurenu snexTpruueckux 3apsiioB. 1
DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [TpoBOMHUKY U AUDIIEKTPUKHU. 3aKOH 1 bubmmoreka [JOK
COXPaHEHHs DIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB 1 Bbubarnoreka IIOK
DJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUUYECKUH TOK, YCIIOBUS €TO 1 bubauroreka [JOK
CyIeCTBOBaHUS. ICTOYHUKH 3IEKTPHYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JIercTBUA SIEKTPUYECKOTO TOKA 1 bubmmoteka LJOK

https://m.edsoo.ru/ff0a96b2




38

VYpoxk-uccienoanue "Jleiictere
3JEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U
JIADTICKTPUKH"

39 DIEeKTPUYECKUM TOK B METAJIJIaX, JKUKOCTAX Bubmnoreka ITOK
M Tazax https://m.edsoo.ru/ff0a9838

40 DJIeKTprUYeCcKas el U €€ COCTaBHbIE YaCTH

41 Cuiia Toka. JIP NeS "M3mepenue u bubmmoteka [JOK
perympoBaHue CHJIbI TOKA" https://m.edsoo.ru/ff0a8bd6

42 DJleKTpuyecKoe HanpsikeHue. BonbT™merp. bubnunorexa [JOK
JIP Ne6 "V3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

43 CornpoTuBiieHHE POBOAHUKA. Y ACIIBHOE bubmaunoreka [JOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/fana738

44 JIP Ne7 "3aBUCHMOCTD AJIEKTPUYECKOTO bubmmoteka [JOK
COIIPOTHBIICHHS IPOBOJIHUKA OT €TI0 JJIHHEL https://m.edsoo.ru/ff0aa738
IJIOLIA/I TTOTIEPEYHOT0 CEeUEHUs U
Marepuaia"

45 3aBHCHUMOCTb CHJIbI TOKA OT HAIIPSKEHUS. bubmoteka [JOK
3axoH Oma [J1s yJacTka Henu https://m.edsoo.ru/ff0aad44a

46 JIP Ne8 "UccnenoBanue 3aBUCUMOCTH CUJIBI Bubmnoreka IIOK
TOKa, UYLIEr0 YePe3 PE3UCTOP, OT https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha
pesuctope"

47 [TocnengoBarenbHOE U MapaieIbHOE
CO€JIMHEHMS IPOBOJHUKOB

48 JIP N9 "[IpoBepka mpaBuiia CIOKEHHUS bubnunoreka [JOK
HAIpSHKEHUH IIPU OCIIEI0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"

49 JIP Ne10 "IIpoBepka npaBuiia s CUIIbI TOKa bubmmoreka [JOK
IPU NAPAJUIENBHOM COEIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemenue 3ana4y Ha npumMeHeHue 3akoHa OMa bubmmorexa [JOK
IS Pa3IMYHOTO COEAMHEHHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOLTHOCTH 3JEKTPHUUECKOTO TOKA. bub6nnorexa 1TOK
3akon [xoyns-JleHna https://m.edsoo.ru/ff0ab124

52 JIP Nell "Onpenenenue paboThl U MOIIIHOCTH bub6nnorexa 1IOK
DIIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0

53 OnekTpudecKkue Leny U NoTpeduTesn bub6mmorexa [JOK
5JIEKTPUYECKON dHepruu B 6bITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME bubmmoteka LJOK
"DIEKTPUYECKHUE 3aps/bl. 3apsHKEHHBIE Tela https://m.edsoo.ru/ff0abd2c
1 UX B3aumoaencTBus. [locTostHHBIN
ANEKTPUYECKUH TOK"

55 KP Ne2 no reme "DnekTpuueckue 3apsibl. Bbubimoreka ITOK
3apsKeHHBIE TENA U UX B3aUMOJIENCTBHSI. https://m.edsoo.ru/ff0abead
[TocTostHHBIN 3E€KTPUYECKHNA TOK"

56 IlocTosiHHBIE MarHUTHI, UX B3aMMOJICUCTBHE

57 VYpok-uccnenosanue "M3ydenne noneit bu6nnorexa [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarsuTtHoe 1oie. MarHuTHOe noJie 3eMiId U bubimoreka ITOK

€ro 3HAYCHHUC IJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




59 OnbIT OpcTena. MaronutHoe mosie 1 bubanoreka IIOK
SJIEKTPUYECKOTO TOKA MarHuTHOE I10J1€ https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM

60 [IpuMmeHeHne MEKTPOMarHuToOB B TEXHUKE. 1 bubmmorexa [JOK
JIP Nel2 "W3yuenue aeicTBHSA MATHUTHOTO https://m.edsoo.ru/ff0ac74a
110JI1 HA IPOBOJIHUK C TOKOM"

61 DJIEKTPOABUTATENb MOCTOSHHOTO TOKA. 1 bubmorexa [JOK
Hcnonb30BaHue 3IeKTPOIBUraTeNeii B https://m.edsoo.ru/ff0ac86c
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.

JIP Ne13 "KoncTtpyupoBaHHe U U3Y4YEHUE
paboTHI JIEKTPOABUTATES "

62 OmnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM 1
unaykiuu. [Ipasuio Jlenna

63 Onekrporerepatop. CriocoOb! MOTydeHUS 1
ANEKTPUYECKON SHEPTrUuu. DINEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

64 IToaroroBka K KOHTPOJILHOM pabOTE MO TeMe 1
"DJIEKTPUYECKUE M MATHUTHBIC SIBIICHUS"

65 KP Ne3 o reme "OiiekTpudeckue u 1 bubmoteka [JOK
MAarHuTHbIE SBJIcHUS" https://m.edsoo.ru/ff0acb14

66 Pesepubiit ypok. Pabora ¢ Tekctamu 1o teme 1 bubmuoreka [JOK
"TermioBbIe SIBJICHUS" https://m.edsoo.ru/ff0accSe

67 Pesepubiit ypok. Pabora ¢ Tekctamu 1o teme 1 bubmmoreka LJOK
"TIOCTOSIHHBIN 2JIEKTPHIECKHUI TOK" https://m.edsoo.ru/ff0acdc6

68 Pesepubiit ypok. Pabora ¢ Tekctamu 1o teme 1
"MarHuTHbI€ sIBJIeHUS"

O01mee KOJMYECTBO YaCOB 110 IPOrpaMMme 68
9 KJIACC
Ne /it Tema ypoka Bcero OneKTpOHHbIE IM(PPOBBIE
00pa3oBaTeIbHbBIE PECYPCHI
PA3JAEJ 8. MEXAHUYECKHUE 40
ABJIEHUSA

1 Mexanuyeckoe JBWXeHHE. MarepuanbHas 1
TOYKA

2 Cucrema OTCUeTa. OTHOCHUTENBHOCTh 1 bubmmorexa LJOK
MEXaHUYECKOT'O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0ad19a

4 HepaBHOMepHOE NpsSMOIMHEHHOE JIBUKEHHE. 1
Cpennsis 1 MTHOBEHHAsI CKOPOCTh

5 IIpsamonuneitnoe PaBHOYCKOPEHHOE 1 bubnuoteka IJOK
JBIDKEHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4

6 Ckopoctb IPSIMOJIMHENHOTO 1
PaBHOYCKOPEHHOTO  JBWXXEHHS. [ 'paduk
CKOPOCTH

7 JIP Nel "Ompenenenue yckopeHus Tena Ipu 1 bubmmorexa [JOK
PaBHOYCKOPEHHOM JIBHKEHUM MO HAKIOHHOM https://m.edsoo.ru/ff0adb18
MJIOCKOCTH "

8 CBoOomuoe nmagenne tei. OnsiTe! [ annnes 1




9 PaBHOMEpHOE IBMKEHHE IO OKPYXHOCTH. bub6mnorexa IIOK
[lepuon u wactoTa oOpameHus. Jlunelinas u https://m.edsoo.ru/ff0ae176
YIJIOBast CKOPOCTH
10 [{eHTpOCTpEMUTEIILHOE YCKOPEHHE
11 [IepBe1it 3akoH HeroToHa. Bektop cuiibl bubmmoteka [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHonelicTByromas bubmmorexa [IOK
cHIa https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akon Hetotona. Cyrnepno3uiust Cuit bub6nmoreka IJOK
https://m.edsoo.ru/ff0ae982
14 Pemienne 3agay Ha NOPUMEHEHUE 3aKOHOB bubanoreka IIOK
HrroToHa https://m.edsoo.ru/ff0aebbc
15 Cuita ynpyrocrtu. 3akoH ['yka]] bubmmoteka [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ana4 no teme «Cuia ynpyroctu»
17 JIP Ne2 «Omnpenenenue JKECTKOCTH bubanoreka IIOK
PYXUHBD] | https://m.edsoo.ru/ff0ace28
18 Cuna tpeHus buGmnoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuma TpeHUs» bubmmoreka LJOK
https://m.edsoo.ru/ff0afa26
20 JIP  Ne3 "Ompenenenune ko3ddunuenra bubnmnorexa [JOK
TPEHUS CKOJILKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenune 3agau mo teme "3akonel Herotona. bubmmorexa [JOK
Cuna ynpyroctu. Cuna tperus” https://m.edsoo.ru/ff0afb8e
22 Cuna TsKeCTH M 33aKOH  BCEMHUPHOIO bu6morexa IJOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO MaeHUs https://m.edsoo.ru/ff0af044
23 Ypok-koHhepeHnus "J[BrKEHHE TEI BOKPYT
rpaButaiimoHHoro  nentpa  (ConneuHas
cucrema). ['anaktukn"
24 Pemrenne 3amau mo teme "Cuna TSDKECTH U But6immoreka [TOK
3aKOH BCEMHUPHOTO TITOTeHUS" https://m.edsoo.ru/fanfoS
25 IIepBas xocMuueckas ckopocts. HeBecomocTh bub6nnorexa 1IOK
U [IEPErPY3KH https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcHe MaTEpHUATIbHOW TOYKHU. bub6nnorexa 1TOK
A6comoTHO TBEpAOE Teno. PasHOBecue https://m.edsoo.ru/ffOafe36
TBEPAOTO Tela C 3aKpelI€HHOM  OCBIO
BpallleHUs
27 MowmeHnT cuibl. LlenTp Tsokectu
28 Pemenne 3amad mo Teme "MOMEHT CHIIBL. But6immoreka [TOK
IlenTp TsKeCTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka K KOHTPOJIBHOW paboTe MO TeMe bubmorexa 1IOK
"MexaHHYecKoe IBKEeHHE. B3anMoIeiicTBIe https://m.edsoo.ru/ff0b0408
Ten"
30 KP Nel o teme "MexaHnueckoe NBIDKECHHUE. Bbubarnoreka IIOK
Bs3aumogeiictBue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynsc  Ttema. HMmnynec cunbl.  3aKOH bubnauoreka [JOK
COXPAaHEHUs] UMITYIIbCA. YTIPYTO€e U HEYIPYTroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBUE
32 Pemenue 3ana4 no teme "3akoH COXpaHEHUs bubnmoreka IIOK

nMITysibca'

https://m.edsoo.ru/ff0b096¢c




33 Ypok-koHpepeHnius "PeakTHBHOE BMKCHHE 1
B IIPUPOJE U TEXHUKE"

34 Mexanunyeckas paboTa U MOIITHOCTh 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0b0a84

35 PaGota cuibl TSDKECTH, CHJIBI YIPYTOCTH HU 1 bu6mmotexa IIOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JIP Ne4 «Ormpenenienue pabOThl CUIIBI TPEHUS 1
Ipyd PaBHOMEPHOM JBHKEHMHM Tejla IO
TOPU30HTAJILHOM TOBEPXHOCTH

37 Ces3p sHeprum U pabotel. [loTeHnmampHas 1
SHEprus

38 Kunernueckass  sneprus.  Teopema o 1 bub6nunorexa [IOK
KHHETUYIECKOU SHEPTHH https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE 1

40 JIP Ne§ «l3yuyeHue 3akoHa COXpAHEHMS 1 bub6nunorexa [TOK
DHEPIHU» https://m.edsoo.ru/ffOb12fe
PA3JIEJ 9. MEXAHUYECKHUE 16
KOJIEBAHUSA U BOJIHbI

41 KoneobarensHoe IBIKEHUE u ero 1 Bubnunoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ffOb1858

42 3aryxaromue konebaHus. BwIHyXIeHHBIE 1 Bu6mmoreka [TOK
KkoJiebanust. Pe3onanc https://m.edsoo.ru/ff0b20f0

43 MareMaTtuyeckuil U Npy>KUHHBIA MASITHUKU

44 VYpok-uccienoBanue «3aBUCUMOCTh IMEPUOIA Bubmnoreka ITOK
KOJIEOAHUI OT KECTKOCTU IPYKUHBI M MacChl https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpailieHue SHEPruvM MpPU MEXAHUYECKHUX 1
KOJ1e0aHusAX

46 JIP Ne 6 «Onpenenenue 4acTOTHl U MEPUOIA 1 Bubmnoreka ITOK
KOJIeOaHUH NPYKMHHOTO MAsTHUKA https://m.edsoo.ru/ffOblaec

47 JIP Ne7 «IIpoBepka HE3aBUCHUMOCTH NEpUoAa 1 bubmmorexa [JOK
KoJ1€0aHui TPpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl rpy3a»

48 MexaHn4deckue BOJIHEI. CsoiicTBa 1 bubmmnoreka LJOK
MEXaHMYECKMX  BONH.  IIpoJoNbHBIE M https://m.edsoo.ru/ff0b21fe
MIOTIEPEYHbIE BOJIHBI

49 Ypok-koHpepeHniusa "MexaHnuecKre BOJHBI B 1
TBEPIOM Teue. CelicMuuecKkre BOJIHBI"

50 3ByK. PacnipocTpaneHnue u OTpakeHHue 3ByKa 1

51 Ypok-uccnenoBanue "Habmroenue 1
3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52 I'poMKOCTE  3Byka W BBICOTA  TOHA. 1
AKYCTHUYECKHUI PE30HAHC

53 Vpok-koHpepeHuus "V pTpa3zByk " 1 bub6mmotrexa IJOK
I/IH(bpaSBYK B IIPUPOJIE U Texguke" https://m.edsoo.ru/ff0b23ca

54 [ToaroroBka K KOHTPOJIBHON paboTe Mo Teme 1 bubmoteka [JOK
"3aKOHBI ~ COXpaHeHHs.  MeXaHHUYECKHe https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJTHBI'"

55 KP Ne2 mo Teme "3akoHBl cOXpaHEHUS. 1

Mexaunueckue kojicOanus U BOJHBI"




PA3JEJ 10. SJIEKTPOMAI'HUTHOE

HNHOJIE "W DIEKTPOMATI'HUTHBIE
BOJIHBI

56 DNEeKTpOMarHuTHOE noJe. 1 bubmmorexa [JOK
9J'IGKTp0MaFHI/ITHBIe BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH 1

58 Ypok-koHbepeHIus "[lIkana 1 bubmorexa [JOK
5JIEKTPOMAarHUTHEIX BONH. Mcnonb3oBaHue https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H"

59 VYpok-uccnenosanue "M3ydeHue  CBOICTB 1 bubmmoreka [JOK
SIEKTPOMATHUTHBIX ~ BOJH € IOMOIIBIO https://m.edsoo.ru/ff0b2c6c
MoOuIpHOTrO Tenedona"

60 Pemienue 3amau Ha omnpenereHrue 4acToThl U 1
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

61 DnexTpoMarHuTHas npupoja csera. CKopocTb 1 bubmuoteka LJOK
cBeTa. BonHoBbIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
PA3JIEJI 11. CBETOBBIE SABJIEHUSI 15

62 Ucrounuku CBeTa. [IpsimonuneitHOe 1 bub6nunorexa [IOK
pacnpocrpanenue csera. 3armenus CoJHIA 1 https://m.edsoo.ru/ff0b3658
Jlynbl

63 3akoH OTpa)keHusl cBeTa. 3epkana. Pemenue 1 bubmmoreka [JOK
3a/a4 Ha INPUMEHEHHE 3aKOHA OTPAKEHHS https://m.edsoo.ru/tf0b38c4
CBETa

64 IIpenomiienne cBera. 3aKOH INPEIOMIICHMS 1 bub6nnorexa [IOK
CBETa https://m.edsoo.ru/ffOb3aea

65 [lonHoe BHYTpEHHEE OTpa)X€HUE CBETa. 1 bub6nnorexa [IOK
Hcronp30BaHUe  MOJNHOTO  BHYTPEHHETO https://m.edsoo.ru/ffOb3c5c¢
OTpPaKCHUS B ONTHUYECKUX CBETOBOJAX

66 JIP Ne§ "HccnenoBanue 3aBUCHMOCTH yrja 1
MpEeNOMIIEHUsI CBETOBOTO Jyya OT yIja
TMaJIeHUs Ha TPaHuIle "BO3AyX-CTeKI0""

67 VYpok-koHpepeHIus "Ucnons3oBanue 1
MIOJIHOTO BHYTPEHHETO OTpaKeHHUS:

CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

68 JInna3el. OnTHdecKkas cuiia JIMH3BI 1 bubimoreka [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenue n3oOpaxeHut B TMH3AX 1 bubmuoreka [JOK

https://m.edsoo.ru/ff0b444a

70 JIP  Ne9  "Omnpepenenue  (OKyCHOro 1 bubmorexa [JOK
PACCTOSHUS M ONTUYECKOM CHIIBI COOMparomieit https://m.edsoo.ru/ff0b4206
JIMH3BI"

71 Ypok-koupepeniusa "OnTuueckue JIMH30BBIC 1 bubmmnorexa [JOK
npuboph" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 xak ontnyeckas cucrema. 3peHue 1 bubmmoteka LJOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JledexTsr 3penus. Kak 1
COXPAHUTH 3peHHEe"

74 Pasnoxxenue Genoro cBera B crekTp. OMBITHI 1 bubmotreka [JOK
Hrtorona. C05KeHHe CIEKTPaIbHBIX [[BETOB. https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera

75 JIP Nel0 "OmbITel MO pasiioKeHUIo0 0esoro 1 bubmmorexa [JOK

CB€Ta B CICKTP W BOCIPUATHUIO 1IBCTA

https://m.edsoo.ru/ff0cOe2a




NpeAMETOB TpH MX HAOJIOACHUM depe3
1IBETOBbIE (hUILTPHI"

76 VYpok-nnpaktukym  "BoJiHOBbIE  CBOWCTBa 1
CBeTa: jaWcrepcus, WHTephEepeHIHs |
mudpakims"”

PA3JIEJI 12. KBAHTOBBIE SABJIEHUSI 17

77 Omneitel Pe3epdopna u mmanetapHas MOJEIb 1 bubmorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma bopa 1

79 Hcnyckanne W MOIJOLIEHUE CBETA aTOMOM. 1 bubmmoreka [JOK
Kpantsl. JInHeiiuaTeie CEKTPhI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HaOmroneHune CIeKTpoB 1 bubmmorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PanmoakTHBHOCTE U €€ BUIBI 1 bubanoreka IIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue artomHoro siapa. HykimonHas 1 Bubmnoreka ITOK
MOJIETb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHble npeBpanieHus. Mzoronsl 1 bubanoreka [JOK

https://m.edsoo.ru/ff0clal4

84 Pemenne 3amau mo teme: "PammoakTHBHEIE 1 Bu6mmoreka [TOK
npeBpatieHus " https://m.edsoo.ru/ffOc1bda

85 Ilepuon nonypacnana

86 VYpoxk-koHpepeHuus "PannoakTuBHBIE bubmmorexa [JOK
W3JIy4eHNs B IIPUPOJIE, MEUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakiuu. 3aKOHBI COXPAHCHHS 1 bubmumoreka [JOK
3apsiI0BOTO U MaCcCOBOI'0 YHCET httpS://m.edSOO.I‘u/ffOC1058

88 DHeprus cBsi3u aTOMHBIX s7iep. CBs3b MacChl U 1 Bubmnoreka ITOK
SHEPrUM https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau nmo reme "Snepueie peakiuu" 1

90 Peaxnuu cuntesa u nenenus siaep. crounuku 1 Bubmnoreka ITOK
sueprun CoJtHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88

91 VYpok-koHpepeHuus "SnepHas sHepreTHka. 1
JlecTBUA PaJAMOAKTUBHBIX HW3JIy4eHHH Ha
KUBbIE OpraHU3MbI"

92 ITonroToBka K KOHTPOJIBHOM paboTe 1o Teme 1 bub6nnorexa 1TOK
"DJIEKTPOMArHUTHOE oJIe. https://m.edsoo.ru/ff0c223e
DneKTpoMarHuTHele  BOJIHBI.  KBaHTOBbIE
sIBJICHUS "

93 KP Ne3 no teme "DnekTpoMarHuTHOE MOJIE. 1
DOneKTpOMarHuTHeIe  BOJHBI.  KBaHTOBBIE
SIBJICHUS "

PA3JEJI 13. IOBTOPEHUE 9

94 [ToBTOpenue, o006o6menue. JlabopaTtopHbie 1 But6immoreka [TOK
paboThl 10 Kypcy "Biaumosneiicteue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpEHME, 000011IcHHE. Pemenne 1 Bubimoreka ITOK
PacUETHBIX M KAYeCTBEHHBIX 3a/ad 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie nmponecch”

96 [ToBTOpEHwUe, 000011IEHHE. Perienne 1 Bubimoreka [TOK

pacyeTHBIX M KAUeCTBEHHBIX 3a/Jad 1O TeMe
"KIIJI, TerioBeIX aBUTaTeiacii”

https://m.edsoo.ru/ff0c2a22




97 [ToBTOpEHME, 00001IEeHNE. Pemenne 1 Bubmmoreka [TOK

PACUETHBIX M KAYECTBEHHBIX 3a[ad II0 TeMe https://m.edsoo.ru/ff0c2b30

"KII/] snexkrpoycTaHOBOK"
98 [ToBTOpenue, o00606menue. JlabopaTropHbie 1 bubimoreka [TOK

paboTsl 10 Kypey "CBeToBbIE sABIEHMS" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, o606menue. Pabota ¢ TekcTamu 1 bubimoreka [TOK

10 TeMe "3aKOHBI COXpaHEHHs B MEXaHHKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menne. Pabora ¢ TekcTamu 1 bubimoreka [TOK

o teme "Komnebanus 1 BOIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menne. Pabora ¢ TekcTamu 1 bubimoreka [TOK

o teme "CBeTOBBIC ABICHUL" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1

o Teme "KBanToBas u simepHas ¢puzuka'

O0111ee KOJIMYECTBO YaCOB M0 NMPorpaMmme 102
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