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[TOACHUTEJIbHA A 3AIIMCKA

Pabouas mporpamma no ¢usuke s 00ydarOMMXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbS
(3aep KO TICUXHYECKOTO pasBuths, nanee - 3[IP) Ha ypoBHE OCHOBHOTO 0OOIIET0 OOpa3oBaHUs
pa3paborana Ha ocHOBe deepabHOTO TOCYAaPCTBEHHOTO 00Pa30BaTENFHOIO CTAHAAPTa OCHOBHOTO
obmiero o0Opa3oBaHUs, YTBEPXKIACHHOTO IpUKa3oM MHUHHCTEpPCTBA TMpocBemieHus Poccuiickoi
Oeneparin - o1 31.05.2021 Ne 287 «OO6 yrBepxkaeHun (enepanbHOro rocyAapCTBEHHOTO
00pa30BaTeNLHOrO CTaHAApTa OCHOBHOTO o0mIiero obOpa3zoBaHus» (B ACHUCTBYIOIIECH pENaKIIUM);
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS aJalNTHPOBAHHOHW OCHOBHOW 00pa30oBaTEIbHOM MPOTPaMMBbI
OCHOBHOTO o001ero oOpazoBanus st obywatommxcs ¢ OB3 (3I1IP) (mpuka3 MwunHnpocsemeHus
Poccun ot 24.11.2022 Ne 1025 «O6  yTBep)aAeHUU benepanbHOU aJanTUPOBAaHHON
00pa3oBaTeNbHONH TPOrpaMMbl  OCHOBHOTO  OOIIEro 00pa3oBaHUS JUIA  OOyYarolmuxcs ¢
OTPaHWYEHHBIMU BO3MOKHOCTSIMH 3II0POBBs» (3apeructpupoBano B Muntocte Poccum 21.03.2023
Ne 72653), B COOTBETCTBHH C aIallTAPOBAHHONW OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMOii OCHOBHOTO
o0rmiero o0pazoBaHus Uil OOYYAIOIIMXCSl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI (3a7iepiKKa
ncuxudeckoro pa3Butus) MAOY «Jlurneit Ne37 r. UensiOnnckay.

OOm1as xapakTepucTruka yaeOHoro npeamera «Duzuka»

VYueOnbiii npenmer «®Pusnka» SBISETCS CUCTEMOOOPA3yIOUIMM Ul E€CTeCTBEHHOHAYYHBIX
IpPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHbl MHUPO3JAHUS SBJIAIOTCS OCHOBOM COJIEp)KaHMs KypCOB
XUMHUH, Ouosoruu, reorpadguu u actpoHoMuu. Gu3nka BOOpYKaeT 00yJarOIUXCsl HAYYHBIM METOJIOM
MIO3HAHUsI, NO3BOJIIOIIUM 10JIy4aTh OOBEKTHBHBIE 3HAHUS 00 OKpPY’KaIOIIEM MUpE.

[Tpenmer MakcuMaabHO HaNpaBJeH Ha (GopMUpOBaHKUE UHTEPECA K PUPOJIHOMY U COLUATIBHOMY
MUDY, COBEpIICHCTBOBAHUE MO3HABATENILHOU AeaTenbHocTH oOyuatomuxcs ¢ 3[1P 3a cuer oBnagenus
MBICTUTENILHBIMH ONIEPALIMSIMU CPABHEHUsA, 0000IIEHHSI, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHHUE, (popMUpOBaHHE BO3MOXKHOCTEN COBMECTHON AEATEIbHOCTH.

N3yuenne ¢usnkn cnocoOCTByeT pa3BuUTHIO y oOydaromuxcsi ¢ 3IIP mpocTpaHCTBEeHHOTO
BOOOpakeHus!, (PyHKIIMOHAJIBHON IPaMOTHOCTH, YMEHHUSI BOCIPUHUMATh M KPUTHUYECKU aHAIU3UPOBAThH
UHQOpMaIMIO, MNPEJCTABICHHYI0O B pa3iuyHbIX (Gopmax. 3HAYMMOCTh TNpeAMeTa i Ppa3BUTHS
KU3HEHHOW KOMIETEHIMH OOYYaOLIMXCSl 3aKI0YaeTcsl B YCBOCHHM OCHOBBI (DM3MYECKUX 3HAHMH,
HEOOXOJUMBIX JUIsl TMOBCEJHEBHOW »HM3HU; HABBIKOB 3J0POBOr0 M O€30MacHOro JUisl 4YejoBeKa U
OKpY’KalolIel ero cpepl 00pa3a Ku3HU; POPMUPOBAHUU IKOJIOTHYECKON KYIbTYPHI.

Pabouass mporpamma mo (Qu3uke OTpa)kaeT colepkaHue oOyueHus npeamery «Dusuka» c
y4eTOM 0CcOOBbIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuatommxcs ¢ 3[1P. OBnagenne naHHBIM y4eOHBIM
INPEeIMETOM MPEJACTABISAET OINpPEAEICHHYI TpPyIHOCTh g oOyuatomuxca ¢ 3IIP. Oto cBs3aHo ¢
0COOEHHOCTSIMH MBICIHTEIBHOW JESATEeIbHOCTH, MEPHUOAMYECKUMH KOJICOAHUSIMH BHHUMAHHS, MaJIbIM
00bEMOM TaMATH, HEJOCTATOYHOCTHIO OOLIero 3amaca 3HaHWH, [OHMXCHHBIM MO3HAaBaTEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOI0 Pa3BUTHSL.

Jns mpeoposieHust TPyOHOCTEM B W3ydeHMH ydeOHoro mnpeamera «Pusuka» HeobOXxoanma
ajanTtanus oObeMa M XapakTepa y4eOHOro MaTepuala K I[03HaBaTEIbHBIM BO3MOXKHOCTSM JaHHOU
KaTeropuu OOYy4YarolIMXCs, Y4eT UX OCOOCHHOCTEH pa3BUTUSA: HUCIOJIb30BAaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX 1 MEXIIPEIMETHBIX CBSI3€H, IIOCTENIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuaia.

JlanHass mporpamMma KOHKPETH3HPYET COAEpXKaHHE IPEIMETHBIX TEM B COOTBETCTBUHM C
TpeOoBaHUSAMH 00pa30BaTENBHOTO CTAHAAPTA, PEKOMEHIYEMYIO IIOCJIEOBATEIbHOCTh H3Y4YEHUS
pa3znenoB (U3MKH C y4eTOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro
npoliecca, BO3pacTHBIX U IICUXO0JIOTHYECKUX ocoOeHHOcTel obyyuatonuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHus, ONpeneIseT MHUHUMAJIbHBI HAOOp OMNBITOB, JIEMOHCTPAIMH, MPOBOAUMBIX



YYUTENIeM B KJlacce, 1a00paTOPHBIX padOT, BBIMOIHIEMBIX 00yJaOITIMHICS.

MeToaudeckoii OCHOBOWM u3ydeHHss Kypca «®du3uka» Ha ypOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMs  SBISIETCS CHCTEMHO-JIESATENBHOCTHBIM  MOAXOJA, OO0ECIeYnBAIONIMK  JTOCTHKEHUE
JUYHOCTHBIX, METANpeIMETHBIX M TPEeIMETHBIX O00pa30BaTEeNbHBIX PE3yJbTaTOB IOCPEACTBOM
OpraHu3ald AKTUBHON IO3HABATENIBHON JEATENIFHOCTH OOYYaIOUIMXCS, YTO OYEHb BAXHO IPH
oOyuenuu nereit ¢ 3I1P, m1st KOTOPBIX XapaKTEPHO CHIDKEHHE IMO3HABATEIIPHON aKTHUBHOCTH.

Lenu u 3a1aun u3yueHus yueonoro npeamera «duznka

OCHOBHOM 1eJIbIO O0YUYEHUS ACTel ¢ 3aJAePKKOM MCUXUYECKOr0 Pa3BUTHS HA JTaHHOM IpeIMeTe
SBJISIETCS: TIOBBIIICHWE COLIMAJIBHOM aJanTaluu JeTed 4Yepe3 NpuUMeHeHUe (PU3MYEeCKHX 3HAaHUN Ha
MpaKTHUKE.

Hna obyyatomuxcst ¢ 3I1P, Tak ke, Kak W JUIsi HOPMATHBHO Pa3BHBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIONIMX OCHOBHYIO 00pa3oBaTeJIbHYIO NPOrpaMMy, IOMHUHHPYIOIIEEe 3HAYeHHE MpPUOOpEeTaroT
TaKHe LEJH, KaK:

] OCBOCHHE 3HAHUH O METOJaX HAYYHOTO MO3HAHHS MPHUPOJBl U (GOPMHPOBAHUE HA ITON
OCHOBE IPE/ICTABICHUH O PU3HMUECKON KapTUHE MUPA;

] OBJIQ/ICHUE YMEHUSMHU NPOBOJUTH HAOIIOACHUS TPHUPOJIHBIX SBICHHH, ONUCHIBATH U
00001aTh pe3ynbTaThl HAOIIOICHUH, UCTIONB30BaTh MPOCTHIE H3MEPHUTEIbHbBIC IPUOOPHI IS N3YyUSHHS
du3NUecCKuX SBICHHUN; MPEICTABIATh PE3yIbTaThl HAOIIOJCHUN WM U3MEPEHHUH C IMOMOIIBIO TaOIIuII,
rpadMKOB U BBISBIATH HAa ATOH OCHOBE SMIMPHUECKUE 3aBUCUMOCTH; IPUMEHATH TOIYYCHHbIC 3HAHUS
JUIE  OOBACHEHHS pPa3HOOOpA3HBIX MPUPOAHBIX SIBICHHA M MPOIECCOB, NPUHIMIIOB JEHCTBUS
BOXHEHIIINX TEXHUYECKUX YCTPOICTB, A peieHns GU3NIecKuX 3a1ad;

] pa3BUTHE  [O3HABATEJIbHBIX  HMHTEPECOB,  MHTEJUIEKTYaJIbHBIX U  TBOPYECKUX
CIOCOOHOCTEH, CAMOCTOSTEILHOCTH B IPUOOPETEHUH HOBBIX 3HAHUM, MPH pelleHNH (pU3nYecKux 3am1ad
¥ BBINIOJHEHUH OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUNA C HCIIOJIb30BaHMEM  HH(OPMAIMOHHBIX
TEXHOJIOTHH;

| BOCTIHUTaHWE YyOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHWS 3aKOHOB TIPUPOJIBI, B
HEOOXOJMMOCTH Pa3yMHOTO HCHOJIb30BaHUs JOCTIKEHUH HAyKH M TEXHOJOTHH I JaJTbHEUIIEeTo
Pa3BUTHS YETTOBEUECKOTO O0MIECTBA, YBAKEHUS K TBOPIIAM HAYKH M TEXHUKH; OTHOIICHHS K (PU3UKE KaK
K DJIEMEHTY O0IIeUeTIOBEUECKOM KYIbTYPHI;

| UCIIOJIb30BAHUE TMOJIYYEHHBIX 3HAHMM M YMEHUW ISl PEIICHUs TNMPAKTHUYECKUX 3ajad
MOBCEIHEBHOW  KW3HHW,  oOecrmeueHWs  O€30MacHOCTH  CBOEH  JKM3HW,  PAIMOHAIBHOTO
MIPUPOJIOTIONH30BAHMST M OXpaHbl OKpyXkaromiei cpeapl. JlocTmwkeHne 3TuX Ienell odecrednBaeTcs
PEILLIECHUEM CIEAYIONINX 3a1a4:

| 3HakOMCcTBO oOydatomuxcs ¢ 3I[IP ¢ meTomamm ucciemoBanus OOBEKTOB W SIBICHUN
[PUPOJBL;
] npUoOpeTeHNe 3HAHUI 0 MEXaHUYECKUX, TEIUIOBBIX, JEKTPOMArHUTHBIX U KBAaHTOBBIX

ABJICHUSX, (PU3NYECKUX BETUUYMHAX, XapaKTEPU3YIOIIUX 3TH SIBICHUS;

] dbopMupoBaHue yMEHMH HaONI0aTh NPUPOAHBIC SBICHUS U BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl M HKCIEPUMEHTATIbHBIE HCCIEIOBAHHMS C HCHOJIb30BAaHHUEM H3MEPHUTEIbHBIX
npuOOPOB, IIUPOKO MPUMEHSIEMBIX B IPAKTUUECKON KU3HH;

] OBJIAJICHUE TAKUMH  TOHATUSMH, Kak TMPUPOAHOE  SBJIEHUE, SMIUPHUYECKU
YCTaHOBJICHHBIN (pakT, mpoOiema, TUIOTe3a, TEOPETHUECKUN BBIBOJI, PE3ylbTaT SKCIEPUMEHTATbHON
MIPOBEPKHU;



] NOHUMAaHWE OTJIMYMN HAy4YHBIX JAHHBIX OT HENPOBEPEHHOW HH(OpMAIH, IIEHHOCTH
HAYKH /7S YIOBJIETBOPEHHS OBITOBBIX, TPOU3BOICTBEHHBIX M KYJIBTYPHBIX HOTPEOHOCTEH YeIoBeKa.

OcoOenHoctr 0TOOpa M afanTaluny y4eOHOTro MaTepualia no Gpusmnxe

OcHoBoii 00yuenusi oOyuwaromuxcsi ¢ 3[IP Ha mnpeamerax ecTECTBEHHOHAYYHOTO IUKJIA
ABJISIETCS. PA3BUTHUE y HHUX OCHOBHBIX MBICIHUTEIBHBIX OINEpanuii (aHanu3, CHHTE3, CpaBHEHUE,
00001IeHe) HAa OCHOBE BBHIMOJIHEHUS PpA3BUBAIOIIMX yNpPaXKHEHUH, (opMHUpoBaHHE TPUEMOB
YMCTBEHHOM paOOThl: aHajdM3 HWCXOJHBIX JAHHBIX, IJITAHUPOBAaHHME MarepHuala, OCYIIECTBICHHUE
MO3TAaITHOTO ¥ UTOTOBOTO CAMOKOHTPOJIS, @ TAKXKE OCYLIECTBISIETCS JIMKBUAALNS POOETIOB B 3HAHUSX,
3aKperieHHe M3y4eHHOro MaTepuaia, OoTpadoTKa aJrOpUTMOB, MOBTOPEHHE MPOWIeHHOTro. bojbinoe
3HaUEHHUE MPHUIAETCS YMEHHIO paccka3aTh O BBIMIOJHEHHOW paboTe ¢ MpaBUIBHBIM YHNOTpeOIEeHUEM
COOTBETCTBYIOIIEH TEPMUHOJIOTUU U COOJIIOCHUEM JIOTHUECKHUX CBSA3EH B U3iaaraeMom marepuaine. s
oOyyaromuxcss 3[IP Ha ypoBHE OCHOBHOTO 0O0mIET0 OOpa30BaHMs MO-TIPEKHEMY  SIBIISIOTCS
XapaKTepHBbIMU: HEJOCTATOUYHbBIN YPOBEHb PAa3BUTHUS OTAEIbHBIX IICUXUYECKHUX IPOLIECCOB (BOCIIPUATHS,
BHUMAaHUS, IaMATH, MBILIUIEHUS ), CHUKEHHBIN YPOBEHb MHTEIIEKTYaIbHOI'O Pa3BUTHSI, HU3KUI YPOBEHb
BBITIOJIHEHHUS y4eOHBIX 3a/laHWi, HHU3Kas YCHeUIHOCTh oOyuyeHus. IloaTomy mpu u3ydeHHU (GHUIUKH
TpeOyeTcs LeJeHanpaBIeHHOe WHTEIUIeKTyalbHoe pa3Butue oOydwaromuxcsi ¢ 3[1P, orBewaromee nx
0COOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocobeHHocTeil oOywaromuxcs ¢ 3[IP Tpebyer, uToOBl mpu
U3y4YeHHH HOBOIO MaTepuana o0s3aTelIbHO MNPOMCXOJMIO MHOTOKPAaTHOE €ro IOBTOPEHUE;
paciiupeHHOe pacCMOTPEHHE TEeM U BOIPOCOB, PACKPHIBAIOMIMX CBA3b (U3MKH C IKU3HBIO;
aKTyaJIM3alus IePBUYHOTO )KU3HEHHOTO OMBITa 00YYaOIIHXCS.

YcBoeHHEe MPOrpaMMHOTO MaTepuaia 10 (HU3MKE BBI3BIBACT OOJIBIIME 3aTPyIHEHHS Y
oOyyaromuxcss ¢ 3[IP, mostomy Teopus wu3ydaercst Oe3 BBIBOJOB CIOXHBIX (GopMmyn. 3agau,
TpeOyIoe NMPUMEHEHHS CIOXKHBIX MAaTeMaTUYeCKUX BBIYMCICHUN U (HOpMYJ, B OCOOCHHOCTH TaKHX
TeM, Kak «MexaHuueckoe [BIXKEHHE», «ApxumezoBa cuia», «MexaHuueckasi 3HEpPrus»,
«DIeKTPUYECKUE SBICHUS», «IJICKTPOMATHUTHBIC SIBICHUS», PEIIAIOTCS B KIACCe C TOMOIIBIO
YUUTEIS.

Oco0oe BHMMaHWE TP HM3yYEHUH Kypca (PU3MKK YIENseTcs TOCTAaHOBKE WM OpTaHH3alliH
SKCIIEPUMEHTa, a TakKe MPOBEACHHUIO (MIPEUMYIIECTBEHHO HAa Ka)XIOM YpPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpauii (BO3MOXKHO C WCIIOJIB30BAHUEM JJIGKTPOHHON JeMOHcTpanmu). HexoTtopbie TeMbl
00s3aTeTbHO JTOJKHBI BKJIIOYATh OIOPHBIE JIa0opaTOpHBIE PabOTHI, KOTOPHIE DPAa3BUBAIOT yMEHHE
MOJIb30BAThCSl  MPOCTEHIIMMU TpUOOpamMu, AaHATU3UPOBATH IMOJydYeHHBbIE JaHHBIE. B CBI3M ¢
OCOOEHHOCTSIMM ~ TOBeEeHUs U jAedrenbHocTH  oOywatomumxcs ¢ 3[IP (pacTopmoXeHHOCTb,
HEOPTraHW30BaHHOCTD) TIPEYCMOTPEH CTPOKANIINIA KOHTPOJIb 3a COOTIOACHUEM TIPAaBHI
TEXHHUKH 0€30MaCHOCTH MPH MPOBEICHUH JTA0O0OPATOPHBIX U MPAKTHYECKUX PaboT.

bonpmoe BHMManue npu m3ydennn ¢usuku nompoctkamu ¢ 3P oOpamiaercs Ha oBiameHue
UMU TpPaKTHYECKMMU YMEHUSMH UM HaBblkamu. llpegycmaTpuBaeTcs yMeHbIIEHHE O0bema
TEOPETUYECKUX CBEACHUMN, BKIIOYEHHME OTIEIbHBIX TEM WM LENbIX pa3fesioB B MaTepuasbl s
0030pHOI0, 03HAKOMHUTENBHOTO UM (paKyabTaTUBHOIO M3yueHus. [Ipennaraercs ymeHblieHue oobema
MaTEeMaTHYECKUX BBIYMCICHHI 3a CUET YBEJIMYSHHs] KAYECTBEHHOIO ONMCAHMS SBJICHUI U MIPOLIECCOB

JloctaTouHOE KOJIMYECTBO BpPEMEHH OTBOJUTCS Ha pPAacCMOTPEHHME TEM U BOIPOCOB,
PacKpbIBAIOIIUX CBSA3b (PU3UKU C KU3HBIO, C TEMHU SIBICHUSMH, HAOJIOJCHUSAMHU, KOTOPHIE XOPOILIO
U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OTbITA.

MakcuManabHO HCHOJB3YIOTCS MEXKIPEIMETHBIE CBA3M C TaKUMM JUCHMIUIMHAMM, Kak



reorpadus, xumus, 6monorus, T.K. odydaromuecs ¢ 3[IP ocoGeHHO HYKHTAIOTCS B TPETIOJTHECEHUH
OHOTO M TOTO >kK€ Y4eOHOro Mmarepuana B pa3IMYHBIX AacleKTaX, B €ro BapbUPOBaHHWU, B
HEOJHOKPATHOM MOBTOPEHHUH U 3aKPEIUICHUH MOJTyYSHHBIX 3HAHUN U MPaKTHYECKUX yMeHH. [1o3Bosss
paccMaTpuBaTh OJUH M TOT K€ Y4eOHBI MaTepuall ¢ pa3HbIX TOYEK 3PEHUs, MEKIPEAMETHBIE CBSI3U
CIOCOOCTBYIOT €r0 Jy4IIeMy OCMBICICHHIO, 0oJiee MPOYHOMY 3aKPEIICHUIO MOJIYYEeHHBIX 3HAHUU H
MPAaKTUYECKNX YMEHHM.

Bunel nearensHocTH oOydvaronuxcs ¢ 3IIP, oOycioBiieHHBIE OCOOBIMH 00pa30BaTEIHHBIMU
HOTPEOHOCTSIMU M 00€CTIeYHBAIOLINE OCMBICIIEHHOE OCBOEHHE COAEPKAaHMM 00pa30BaHUs 110 MPEIMETY
«Duzuka»

Copepxanue BUIOB JiesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usuku omnpenemnsiercss ux
0coObIMU 00pa3oBaTeIbHBIMH MOTpeOHOCTAMH. [IoMUMO IIMPOKO MCHOIB3YyEeMBIX OOLIMX s BCEX
00y4aromuxcsi BUZOB JESTEIBHOCTH CIEAyeT YCUINTh BUBI IEATEIbHOCTH, CeIIM(DUIHbIC U TaHHOH
KaTeropuu JeTeil, 00ecreuynBaroe OCMBICICHHOE OCBOCHUE COZEP)KaHUsI 00pa30BaHMA 110 MPEIMETY:
YCHUJICHHE TIPEJIMETHO- MPAKTHYECKOW JEATENIbHOCTH C aKTUBH3AIMEH CEHCOPHBIX CHUCTEM; OCBOCHHUE
MaTepuaja C OINOpOW Ha aIrOPUTM; «IIOMIArOBOCTH» B W3YYCHHHM MaTepuala; HCIOJIb30BaHUE
JIOTIOJTHUTEIHOM BU3YallbHOH OMOpPBI (CXEeMbl, HIA0JIOHBI, OMOpPHBIC TAaOJNMIBI); PEYEeBOH OTYET O
nporecce M pe3yibTaTe JAesATeNbHOCTH, BBINOJIHEHHE CIIEIHATIbHBIX 3aJaHui, 00eCreunBaIOIINX
KOPPEKIIMIO PETYISINN Y4eOHO-TI03HABATEIbHON NS TEIFHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJbTara.

Hns oOyuaronxcsi ¢ 3[IP cymiecTBeHHBIM SIBISIIOTCS MPHEMBI PabOThI € JIEKCHYECKUM
MaTepuaioM 1o mnpenmery. IIpoBoaurtcsi crenuanbHas padoTa MO BBEIACHUIO B aKTUBHBIA CIIOBaph
00y4aroImuxcsi COOTBETCTBYIOIIEH TEPMUHOJIOTHU. M3ydaemble TEPMHUHBI BBOJSATCS Ha MOJMCEHCOPHOM
OCHOBe, 00s13aTeNlbHa BU3yaJlbHAsl MOIECPIKKA, ANTOPUTMBI PaOOTHI C ONpeeNICHHEeM, ONOPHbBIE CXEMBI
JUISL aKTyaIn3alui TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMu 00pa3zoBaTeldbHBIMM NOTpeOHOCTIMU oOyudaromuxcsi ¢ 3IIP, mpu
IUIAHUPOBAHUH pabOThHI YUEHUKA HA YPOKE ClIeyeT NPUAECPKUBATHCS CIETYIOUIMX MOMEHTOB!

1. ITpu onpoce HEOOXOAMMO: AaBaTh AITOPUTM OTBETA; pa3pellaTh I0JIb30BAThCS IJIAHOM,
COCTaBJIEHHBIM IIPU MOJTOTOBKE JOMAIIIHETO 3a/1aHUs; 1aBaTh OOJIbIIE BPEMEHU TOTOBUTHCS K OTBETY Y
JIOCKH; pa3peraTh JeaaTh MpeBapuTeIbHbIC 3alUCH, OJIb30BATHCS HAIVIAAHBIMU OCOOUSIMH.

2. ITo BO3MOXHOCTH 3agaBaTh OOYyYArOIIMMCS HABOJSIIME M YTOUHSIOIIME BOIPOCHI,
KOTOpbIE TOMOTYT UM I0CIIEI0BATEIbHO U3JI0KUTh MaTepHall.

3. CucreMaTHueCKd TIPOBEPATh YCBOGHHWE MaTepuaja II0 TEeMaM YpPOKOB, s
CBOEBPEMEHHOI'0 OOHAPYXEHHUs TPOOEIIOB B MPOIIEAIEM MaTepHalle.

4. B npornecce n3ydeHuns HOBOro MaTepuaia BHUIMaHHE YYEHHKOB oOpalaeTcs Ha Haubosee
CIIOKHBIE pa3fensl u3ydaemoil Tembl. HeoOxommmo damie oOpamaTtbcs K HHM €  BONPOCAMH,
BBLSICHSIONIMMH TIOHUMaHWE Y4eOHOTO MaTepuaia, CTUMYJIHUPOBATH BOTPOCHI NMPH 3aTPYAHCHHUAX B

YCBOCHHH HOBOI'O MaTcpurasa.

COLAEPKXAHUE YUEBHOI'O ITPEIMETA «®U3UKA»

7 KIJIACC
Paznen 1. dusnka u €€ posb B MO3HAHUH OKPYXKAIOIIET0 MUpa



®usmka - Hayka o mnpupone. SBneHus npuponpl. Dusznueckue SBICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, AIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenW4MHBL. M3mepenne Qusnyeckux BenwuuH. Qusuyeckue  npubopbi.
llocpewinocmo usmepenuti. MexnyHapoiHas CUCTEMA €AMHHILL.

Kak ¢u3uka u 1pyrue ecTeCTBEeHHbIE HayKH U3y4aloT MpUpony. Ecmecmeennonayunulii memoo
NO3HAHUA. HAOII0OeHUue, NOCMAHO8KA HAYYHO20 BONPOCA, BbLOBUMNCEHUE SUNOME3, IKCHEPUMEHM NO
nposeepke cunomes, o0vicHeHue Haba0aemo2o Aenenus. Onucanue GuU3ULECKUX ABTEHUL C NOMOUbBIO
Mooenell.

[Tpenmet 1 MeTOBI (PUUKH.

JemoncTpanumn

1. MexaHnueckue, TeTI0BbIe, JEKTPUUECKUE, MarHUTHBIE, CBETOBBIC SIBJICHHUS.

2. duzuueckre MpuOOPbl M TMpoleaypa MNPSMbIX W3MEPEHH aHaJIOroBBIM M LU(POBBIM
npubopom.

3. OmnpenesneHne NOrpenHoCTH SIKCIIEpUMEHTa.

®poHTanbHbIe 1a00paTOpHbIE paOOTHI UM IEKTPOHHAS AEMOHCTPALIUS.

1. Omnpenenenne LEeHb! JeNICHUS U3MEPUTEIbHOTO MpUOOopa (MCHOIb3Ys TEXHOJIOTHYECKYIO
KapTy 9KCIIEPUMEHTA).

2. N3mepenune 00bEMa KUIKOCTU U TBEPIOTO Tea

3. Onpedenenue pazmepos Maivlx mei.

Pa3nen 2. IlepBoHauasnbHble CBEIEHUS O CTPOSHUH BEILIECTBA

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, ux pazmepsl. Onvimol, 0oKazvlgarowue OUCKpemHoe
cmpoenue eewjecmea. JIBuxkeHue yacTul BemiecTtBa. CBsA3b CKOPOCTH JBM)KEHHS 4YacTHIl C
temrneparypoii. bpoyHoBckoe aBwkenue, muddysus. Bzaumoleiicmseue uacmuy —eeujecmea:
npumsdiceHue U OMmmanKueaHue.

ArperaTHble COCTOSIHUS BEIIeCTBA: cmpoeHue 24308, HCUOKOCMel U MEEPObIX
(kpucmannuueckux) men. B3zaumoceaze medcoy ceolicmeamu ewjecms 8 pAa3HbIX Acpe2amHblx
COCMOSAHUAX U UX AMOMHO-MONEKYIAPHLIM cmpoeHuem. OcobeHHOCmU azpe2amHblx COCMOAHUL 800bl.

JemoncTpanuu

Habmonenne 6poyHOBCKOTO JIBUYKEHUSL.

Ha6monenue nuddysun.

®poHTaNbHBIE 1a00paTOPHBIE PAOOTHI U OMBITHI

1. OrneHka quaMeTpa aToMa METOOM PSIOB (C UCIIONB30BaHuEM (GoTorpaduii).
2. OnbITHI 10 HAOIIOACHUIO TETUIOBOTO PACIIUPEHHS Ta30B.
3. OnbITH IO OOHAPYKEHUIO AEUCTBHSI CHII MOJIEKYJISIPHOTO TIPUTSKEHHS

(21eKMPOHHASL OeMOHCMPayus)

Pasnen 3. JIBmkeHre U B3aMMOICHCTBHE Tl

Mexannueckoe nBmxeHne. PaBHomepHoe n HepaBHOMepHoe aABmkeHne. Ckopocts. Cpeonsis
CKOpPOCMb NPU HEPABHOMEPHOM O8udicenuu. PacdéT myTn M BpeMEHH IBWKEHHUS. SIBIEeHUE HHEPIIUH.
3akoH nHepuuu. B3anmoneiicTBre TN Kak MpUYMHA U3MEHEHUSI CKOPOCTH JIBMKEHHS Tel. Macca Kak
Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IMHUIIE
o0bEéMma BemecTBa. Cuila Kak XapakTepuCcTHKa B3auMoieicTBus Tea. Cuiia ynpyroct v 3akoH ['yka.
W3mepenue cusbl ¢ MOMOLIBIO JUHAMOMETpA. SIBI€HHE TATOTEHUS U cuia TsokecTH. Cuila TSDKECTH Ha



npyrux mianetax (MC). Bec tena. HeBecomoctb. Co)KeHHME CHJI, HAITPABJICHHBIX 110 OJTHOW TIPSIMOH.
PaBHonetictBytomas cun. Cuna Tpenus. TpeHue CKOJIbKEHUS U TPEeHUE MOKosl. TpeHue B IpUpoJIe U
texauke (MC).

JemoncTpanumn
1. HaOmronenrne MexaHMYECKOro ABIDKEHHUS Tella.

H3mMepenne CKOpOCTH MPSIMOIUHENHOTO IBUKEHUS.
Habnronenue sBneHus HHEPIHH.

HaGironenne u3MeHeHHs CKOPOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHEHHME Macc 10 B3aMMOAECHCTBHIO TEI.

© gk wh

CrnoxxeHue Cuil, HAalTPaBJICHHBIX 110 OJTHON TPSIMOM.
JleMOHCTpanus CUIIbI YIPYTOCTH Ha Pa3IMYHBIX MaTepraax.
®poHTaBHBIC Ta00paTOPHBIC PAOOTHI M OTIBITHI.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIapHKa B KHUIKOCTH, MOJACITH
JIEKTPUIECKOTO aBTOMOOWIIS U T. 1. ) (2/IeKMPOHHAS OeMOHCIPAYUsL).

2. Omnpenenenue cpeHeil CKOPOCTH CKOIBbKEHHS OpycKa WK IIapHuKa M0 HAKIOHHOM
TUIOCKOCTH.

3. OmnpeneneHne MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb pacTsKEeHUs (JepopMalium) Ipy>KUHbI

OT IIPUJIOKEHHOW CHUJIBIL.
5. OmnbITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHsS OT BECa
TeNa ¥ XapakTepa COINPUKACAIOILUXCS IOBEPXHOCTEH.

Paznen 4. lapnenue TBEPABIX T, )KUJIKOCTEN U Ta30B

Hasnenune. Cnocodvl ymenvbuienus u ygeauuenus oaenenus. Jlasnenue 2asda. 3a6ucumocms
oasneHus eaza om 00véma, memnepamypsl. llepedaua oasnenus meépovimu meiamu, HCUOKOCMAMU U
eazamu. 3axon Ilackana. Ilnesmamuyeckue mawiunsl. 3aBUICUIMOCTD JTaBJICHHUS KUAKOCTH OT TIYOHHBI.
Coobwarowuecs cocyowi. I uopagiuyeckue Mexanusmol.

ATtmocdepa 3emin u atMochepHOoe naBieHue. [Iputunsl cyujecmeo8anus 8030VUWHOU 000104KU
3emnu. Onvim Toppuuennu. Hzmepenue ammocgheprnozo Oasienus. 3a8ucumocms ammoc@epHozo
oasnenus om 8blcombvl HAO ypoernem mops. IIpubopul 05 usmepeHus: ammoc@epHo2o 0asieHus.

Jleticmeue orcudxocmu u 2aza Ha nNocpyrcénHoe 8 Hux meno. BelTankuBaromas (apxuMe0Ba)
cuia. 3akon Apxumeoda. [Inasanue men. Bozoyxonnasanue.

JemoncTpauu

3aBUCUMOCTb JaBJICHU ra3a OT TEMIIEPATYypPHI.

2. Ilepenaya naBaeHUs KUAKOCTBIO U Ta30M.

3. Coo01maronmecs Cocybl.

4, I'mapaBnuueckuii mpecc.

5. [IposiBnenue neiicTBus aTMOC(EPHOro 1aBIECHUS.

6. 3aBUCHMOCTD BBITAIKUBAIOIIECH CHIIBI OT 00bEMa OrpyKEHHOW YaCTH TeNIa U
IUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIIECH CHIIBI BECY BBITECHEHHOM KHIKOCTH.

8. YcnoBue 1u1aBaHus TEN: IUIABAaHUE WU IIOTPYKEHUE Te1 B 3aBHCHMOCTH OT

COOTHONICHHUS MJIOTHOCTEH TeIa 1 KHUOKOCTH.

®poHTanbHbIE 1a00PaTOPHBIE PAOOTHI U OIIBITHI



1. HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHOW B KHIKOCTh

YacTH Tena.

2. OmpezienieHre  BBITAIKUBAIOIMIECH CHIIBI, JIEACTBYIONIEH Ha TEJIO, MOTPYKEHHOE B
AKHUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBI, TEUCTBYIONIEN HA TEIO B KUIKOCTH,
OT Macchl Tena.

4, OnbITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAIKUBAIONICH CHIIBI, JACHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHOMN B KUIKOCTh YaCTH T€Ja U OT MJIOTHOCTH KHUIKOCTH.

5. KoHncTpynpoBanue apeomerpa WIM KOHCTPYMpPOBAaHHE JIOAKM M ONpelelieHue eé
IPy30IO0AbEMHOCTH.

Paznen 5. PaGoTa u Mo1HOCTh. DHEPTUs

Mexanuueckast pabora. MOLTHOCTb.

[IpocThle MeXaHM3MBI: pbIYar, OJIOK, HAKIOHHAs IIOCKOCTh. [Ipasuno pasnosecus puviuaza.
Ilpumenenue npasuna pasnosecus pviyaea K 010Ky. «3onomoe npasunoy mexanuxu. KITJ{ mpocTeix
MCXaHHU3MOB. HpOCTI)IC MEXaHU3MBI B 6I)ITy U TEXHUKE.

Mexannueckas sHeprus. Kunemuueckas u nomenyuanvhas suepeus. Ilpespaujernue 00HO20
8UOA MeXAHUYECKOU IHepeuU 8 Opy2oll. 3aKOH COXPaHEHUs YHEPTHH B MEXaHUKE.

JleMoHCTpanuu

1. [Tpumepsl MPOCTHIX MEXaHU3MOB.

®poHTasbHBIE J1JAO0PATOPHBIE pAOOTHI U OTIBITHI

1. Onpenenenne paboThI CUIbI TPEHUS TIPU PaBHOMEPHOM JIBXKEHUU TeJa 110
TOPU30HTAJIBbHON IOBEPXHOCTH.

2. UccnenoBanue ycioBuil paBHOBECHS phlyara.

3.N3mepenue KIT]] HaKJIOHHOM MJIOCKOCTH (21€KMPOHHASL OEMOHCIMPAYUSL).

4. N3yuenune 3aKoHa COXPaHCHHUSI MEXaHUUYECKON YHEPTUU (2IEKMPOHHASL OeMOHCINPAYUSL).

8 KJIACC

Pa3nen 6. TemnoBele sBiIeHUS

OchosHble NonodNCeHUs MONEKYIAPHO-KUHEMUYeCcKol meopuu cmpoenus eewecmsea. Macca u
pazmepvl amomog u moaexyn. Onvimbsi, noomeepicoaoujue OCHOBHbIe NONONCEHUS MONEKYIIAPHO-
KUHemu4ecKkol meopuu.

Mogenu TBEPAOro, >KUAKOTO M ra3000pa3HOro COCTOSIHMN BemiecTBa. Kpucmannuveckue u
amopgpnvie mena. ObvacHeHUue C8OUCME 2a308, HCUOKOCMEl U MEEPOLIX Mel HA OCHOBe NOJONHCEHUl
MoneKynApHo-KuHemuieckol meopuu. CMadyuBaHue U KanuiisapHele aeienus. Tennogoe pacuiupenue u
corcamue.

Temneparypa. Cesaze memnepamypuvl co CKOpOCHbIO MENI08020 OBUICEHUS HACTHUY.

Buytpennsis sHeprus. Cnocobvi usmeHenus 6HYMpeHHel JHepeuu: menjionepeoaia u
cogepuienue pabomul. Buovl mennionepedauu. menionpogooOHOCb, KOHBEKYUsL, USTYYeHUe.

KonnyectBo Temnotel. Yoenvhas mennoémkocms eewjecmea. Tennoobmen u meniosoe
pasHogecue. Ypasnenue menniogozo banauca.

IInasnenue u omeepoeganue Kpucmaiiudyeckux eewjecme. YoenvHas menioma niaeieHus..
llapoobpaszosanue u  komoencayus. Hcnapenue (MC). Kunenue. Voenvnas  mennoma

napooopazosanus. 3asucumocms memnepamypol KUNeHus 0om ammocgeproz2o oasnenus. Buasxcnocmo



6030yXd.

DHeprust TOIUINBA. YOerbHas menioma ccopanus.

Ipunyuner pabomer mennoguix osucamenei. KII/] meniosoco dgucamens. Tennosvie dgueamenu
u 3awuma oxpyaicaioujeti cpeovt (MC).

3akon coxpanenus u npespaujerus snepeuu 8 mennogvix npoyeccax (MC).

HeMoHcTparmm

1. HaGironenne O6poyHOBCKOTO JBMKCHUS.

2. Ha6monenue nuddysun.

3. HaGuronenue siBiieHni CMaunBaHUs M KalWIUISIPHBIX SBJICHUH.

4, HaGiroieHue TerioBoro paciimpeHus Ted.

5. V3MeHeHne naBieHus raza npu U3MEeHEeHUN o0béMa Y HarpeBaHUH WIN
OXJIQXKICHUH.

6. IIpaBuia u3mepeHus TeMuepaTypsl.

7. Buasl Teronepenauu.

8. OxnakIeHue MpU COBEPIIEHUHU PaOOTHI.

9. HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMH CHIIAMH.

10.  CpaBHeHHe TEIIIOEMKOCTEH pa3IUYHbBIX BEILECTB.

11. HaGmronenue KUTICHHUS.

12.  HaGmroneHue mOCTOSHCTBA TEMIEPATYPhl IPU TUIaBJICHUH.
13. Mopuenu TerIOBbIX ABUTATEICH.

®poHTaNbHBIE JJAOOPATOPHBIE PA0OTHI U OIBITHI

1. OnbIThl O OOHAPY)KEHUIO NIEHCTBUS CHJI MOJIEKYJISIPHOTO TPUTSDKEHUS (2/1eKMPOHHAA
O0eMoHCmpayus,).

2. OMNBITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB TOBAPESHHOW COJIM WIIM caxapa.

3. OnbITHI 110 HAOIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, JKUAKOCTEH U TBEPABIX
TEl.

4, Ornpezenenne JaBIeHUs BO3yXa B OasIOHE MIMPHUIIA.

5. OnbITHI, IEMOHCTPHUPYIOIIUE 3aBUCUMOCTD JAaBJICHUS BO3AyXa OT ero  00béMa u
HarpeBaHUs WIN OXJIAKICHHS.

6. HaGmroienne M3MEHEHWsT BHYTPEHHEH SHEPruW Tejla B pe3ylibTaTe TeIuIonepeadd H
pabOThI BHEITHHUX CHIL.

1. HccaenoBanue sBICHUS TEIDIOOOMEHA IIPH CMEITMBAHUN XOJIOIHOW U TOPSTYCH
BOJIBL.

8. HccnenoBanue nporiecca uCapeHwusl.

9. OrnpezesieHne OTHOCUTEILHOMN BIAXKHOCTH BO3TyXa.

10.  Onpeodenenue yoenvroti meniomol niaeieHUs ibod.

Paznen 7. Dnexkrpuyeckre U MarHUTHBIE SIBIICHHS

Dnexmpusayus men. JIBa poaa 3JIEKTPUYECKHX 3apsaoB. BzaumoneicTBue 3apsKEHHBIX Tel.
DnekTpuueckoe noie. [punyun cynepno3uyuu 21eKmpuyeckux noiel (Ha KauecmeeHHOM yposHe).

Hocumenu anexmpuueckux 3apsoos. Onemenmaphulii  snexkmpuyeckuil 3apsd. Cmpoenue
amoma. TIpOBOTHUKY WU SJICKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiia.

DnexTpuyecku TOK. VYenosus cywecmeosanus — snekmpuuecko2o moka. VIcTOUHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHSL 9JIEKTPHUUECKOTO0 TOKa (TEIJIOBOE, XHMHYECKOEe, MAarHUTHOE).



Dnexmpuyeckuil MoK 6 HCUOKOCHAX U 2a3aX.

PaboTa ¥ MOIIHOCTH 3MEKTPHUYECKOTO TOKa. 3axon [coynas—/lenya. Inexmpuueckue yenu u
nompebumenu 31eKmpudecKkol sHepeuu 6 Ovimy. JnekTpuueckas nenb. Cuia Toka. DIEKTPHUECKOe
Hanpspkenue. CoNpoTHBIIEHHE MPOBOAHUKA. YoenvHoe conpomuenenue eeuwjecmsa. 3akon Oma s
yuactka nenu. [locienoBarenbHoe U napajiesIbHOE COEAMHEHUE IPOBOIHUKOB. Kopomxkoe 3amvikanue.

IToctosannbie MarHuThel. B3anmonelcTBHE TMOCTOSHHBIX MAarHuToB. Maenummnoe nore.
Maenumnoe none 3emnu u e2o 3uauenue 0ns HcusHu Ha 3emae. Onvim Ipcmeda. Macnummuoe none
anekmpuiecko2o moka. Ilpumenenue snekmpomacHumos 6 mexuuke. /leiucmeue MacHUmMHO20 NOJs HA
NPOBOOHUK ¢ MOKOM. DIeKmpoogusamenb NOCMOoAHH020 moka. Mcnonvsosanue snekmpoosucameneti 6
MexHu4ecKux yCmpoucmeax u Ha mpaicnopme.

Onvimet  @apades.  Asnenue  snexkmpomacHumuou — unoykyuu.  Ilpasuno  Jlenya.
Onexmpocenepamop.  Cnocobvi  nomyyeHusi  INeKMpUYecKol  dHepeuu.  IICKTPOCTAHIMU  Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUH.

JlemoHcTpanun

DJeKkTpu3anus Tel.

1. JIBa pojia 3eKTpUUYECKHX 3aps0B U B3aUMOAEHCTBHE 3apsKEHHBIX Tell.

2. Y CTpONCTBO U AEUCTBUE DIEKTPOCKOIA.

3. OreKkTpocTaTUdecKas HHIYKIIHS.

4. 3aKOH COXPAaHEHUsI ANEKTPUUECKHX 3apsI0B.

5. ITpOBOAHUKY U AUDIEKTPUKH.

6. MoenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

7. VCTOYHMKY IOCTOSIHHOTO TOKA.

8. JelcTBUs 2JEKTPUUECKOTO TOKA.

9. DEeKTPUUECKUI TOK B JKUIKOCTH.

10.  T'a30BbIit pa3ps.

11.  H3mepeHue cuibl TOKA aMIEPMETPOM.

12. M3MepeHue 3IEKTPHUECKOTO HAMPSKEHUS] BOIbTMETPOM.

13.  PeocrtaT u MarasuH CONpPOTUBICHUH.

14.  BsaumopeicTBHE NOCTOSHHBIX MarHUTOB.

15. MogaenupoBaHue HEBO3MOKHOCTH pa3A€IeHUs MOII0COB MarHUTA.

16. MonenupoBaHie MarHUTHBIX MOJICH NOCTOSTHHBIX MarHUTOB.

17. OneIT OpcTena.

18.  MaruurtHoe nose Toka. JIeKTPOMarHur.

19.  JleiicTBHE MarHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM.

20.  DnekTponaBUraTeib NOCTOSHHOTO TOKA.

21.  HccnenoBanue SBICHHS AJIEKTPOMATHUTHONW MHTYKIIUH.

22.  Omnwiter Dapagnes.

23.  3aBUCHMOCTb HANpaBJICHUS WHAYKIIHOHHOTO TOKa OT yCIIOBUH ero
BO3HUKHOBEHMS.

24.  DuekTporeHepaTop MOCTOSHHOTO TOKA.

@poHTanbHbIE 1a00PaTOPHBIE PAOOTHI U OIIBITHI

1. OnbITH IO HAOMIOACHUIO HJIEKTPHU3ALINT TeJ UHIYKIHen U IpH
COIPUKOCHOBEHUH.

2. I/ICCHGHOBaHI/IC I[CﬁCTBPIfI QJICKTPUYCCKOT'O ITOJIA Ha MMPOBOAHUKHA U AUBJICKTPHUKU.



COopka 1 mpoBepKa pabdOThI AIMEKTPUIESCKON TIETH MOCTOSIHHOTO TOKA.
M3mepeHune U peryIupoBaHNe CHITbI TOKA.

ok w

W3mepenue 1 peryaupoBaHue HaIpsHKEHUS.

6. Hccneodosanue 3aeucumocmu cuibl moxka, uoyuje2o uepes pesucmop,  om
CONPOMUGNIeHUs. PE3UCOPA U HANPANCEHUS HA Pe3UCMOPE.

7. Onvimol, 0eMoOHCmMpupyrouue 3a8UCUMOCb INEKMPULECKO20 conpomuenenus
NPOBOOHUKA OM €20 OJIUHbL, NIOWAO0U NONEPEUHO20 Ce4eHUsl U Mamepuaid.

8. IIposepka npasuna crodxcenus HanPAXCEeHU NPU NOCIe008AMENbHOM COEOUHEHUU O8YX
pe3ucmopos.

9. IIposepka npasuna 015 cuivbl MOKA NpU NAPaALIeIbHOM COeOUHEHUU PE3UCOPOS.

10.  Onpenenenne pabOTHI AICKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.
11.  OmnpeneneHve MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIICISIEMON Ha pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO Yepes JaMIIOYKy,  OT
HaIPsDKEHUS Ha HEell.

13.  HccnenoBaHue MarHUTHOTO B3aUMOEHCTBUS MTOCTOSIHHBIX MarHUTOB.

14.  H3yyeHue MarHUTHOTO IOJIsI TOCTOSIHHBIX MAarHUTOB IIPU UX 00bETUHEHUH u
paszieaeHuu.

15.  UccnenoBaHue AEHCTBUS IEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16.  OmnbITHI, AEMOHCTPHPYIOIINE 3aBUCHMOCTh CHIIBI B3AaMOJICHCTBUS KaTYILIKU c
TOKOM U MarHuTa OT CHJIbI TOKA M HAIIPaBJICHHs TOKA B KaTYIIIKE.

17.  UzyueHue neliCTBHS MarHUTHOTO HOJIS Ha IPOBOJIHHUK C TOKOM.

18.  U3yuenue pabomwi 3nexmpoosucamens.

19.  Usmepenue KII/l anekrpoaBuraTeabHON yCTaHOBKH.

20.  OnbITBl MO HCCIICAOBAHMIO SIBICHUS AJIEKTPOMArHUTHOW WHIYKIIMU: HCCIEIOBaHUE
W3MEHEHUH 3HAYCHHS U HANIPABICHHUS WHIIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBIICHUS

Mexannyeckoe nBmxkeHue. MarepuanbHasg Touka. Cucrema otcuéta. OTHOCHTEIBHOCTH
MEXaHMYECKOTO  JBIDKEHHs.  PaBHOMepHOe  mpsAMonMHEWHOe  JBWXKeHHe. HepagsnomepHoe
npamonunelinoe ogudxcernue. CpenHss u MCHOBEHHAs CKOPOCMb Mead NPU HEPABHOMEPHOM OBUINCEHUU.

Yckopenue. PasroyckopenHnoe npsamonuHetinoe osudicenHue. CBoOomHoe maneHue. Onvimol
Lanunes. Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvhoe yckopenue.

Ilepsoiii 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [lpunyun
cynepnosuyuu Cull.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus: cuna mpeHus CKONbAHCEHUs, CUNA MPEeHUs NOKOS,
opyeue 6uovl mpeHus. Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOTHOTO
nagenus. Jeuscenue naanem soxpye Coanya (MC). Ilepsas KoCMUu4ecKast
ckopocms. Hegecomocmv u nepecpysku. PaBHOBecue MmaTepuanbHON TOYKU. AbOcomomuo meépooe
meno. Paenogecue meépooco mena ¢ 3aKpeniéHHou ocvlo epawjerus. MOMEHT cunbl. [lenmp
msasxcecmu.

Umnynec Tena. HMsmenenue umnynvca. Hmnynve cunvl. 3aKOH COXPAaHEHUS HMMITYJbCA.
PeaktuBnoe nuwxenue (MC). Mexannueckas paboTa U MOIIHOCTb. PaboTa cun TspKecTu, ynpyzocmu,
mpenus. Ceazo snepeuu u pabomwl. IloTeHUManbHas 3HEPrus Teda, MOAHATOTO HaJ MOBEPXHOCTHIO



semin. [lomenyuanvuas suepeusi cocamoti npycunvl. Kunernueckas sHeprus. Teopema o
KuHemuueckou sHep2uu. 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPIUH.

HeMoHcTparmmn

1. Habnroenne MexaHU4ecKOro ABMKEHHS Tella OTHOCUTEIHHO pa3HBIX Tel
OTCUéTa.

2. CpaBHeHue IyTeil U TPAeKTOPHA ABMKEHHS OJTHOTO M TOTO K€ Tela OTHOCHUTEIIEHO
pa3HBIX TENI OTCYETA.

3. W3mepenne CKOpOCTH B YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUSI.

4. HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JIBUYKECHUSI.

5. HaGmroienme mBMKEHHSI TejIa 10 OKPY>KHOCTH.

6. HaGmoienne MeXxaHWYeCKUX SIBIICHUH, IPOUCXOAAIINX B cucTeMe oTcuéTa «Temexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHHU OTHOCUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHs TEJIa OT MAcCChl TEJIa U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaGntonenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUY TE.

9. M3meHneHue Beca Tena Npu yCKOPEHHOM JBHKEHUU.

10.  Ilepenaua ummysbca npu B3aUMOAECHCTBUM TeIl.

11.  IIpeoOpa3oBaHus SHEPIUHU NP B3aUMOAEHCTBUHU TeIl.

12. Coxpanenue uMIyibca Mpu HEYNIPYTOM B3aUMOAEHCTBHH.

13.  CoxpaHeHue UMILysbca MpU aOCOITIOTHO YIIPYTOM B3aUMOAECHCTBHUM.

14.  HaGmnroneHue peakTHBHOTO ABHKCHHUS.

15. CoxpaHeHue MeXaHHYECKOW FHEPTUU ITPU CBOOOTHOM I1a/ICHHH.

16. CoxpaHeHue MEeXaHHYECKOHW FHEPTUU NPU ABMKEHUH TeJla MO JeHCTBUEM IIPYKUHBI.
®poHTanbHbIe 1a00paTOPHBIE paOOTHI U OIBITHI

1. Koncmpyuposanue mpaxma 0nsi pazeona u OaibHeUuie20 pPAasHOMEPHO20 OBUICEHUS
WaApuKa Ui meiexicKu.

2. Onpenenenue cpeiHell CKOPOCTH CKOJIBKEHUS Opycka WM JABMJKEHHUS IIapUKa I10
HAKJIOHHOH IJIOCKOCTH.

3. OnpeneneHre yCKOpEHUs Tela MpU PAaBHOYCKOPEHHOM JIBMJKEHUM IO HaKJIOHHOM
TUTOCKOCTH.

4. HccnenoBanne 3aBUCMMOCTU TYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBIXKEHUH 0e3
HAYaIbHOM CKOPOCTH.

5. HccnenoBanue 3aBHCHMOCTH CHIIBI TPEHHSI CKOJIBXKECHHS OT CHJIBl HOPMaJbHOTO
JTaBIICHHUSL.

6. Onpenenenne K03 PUIMEHTA TPEHUS CKOJIBKEHHUS.

7. Onpenenenue )XECTKOCTH MPYKUHBI.

8. Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM TBUKCHUN Tena TIo

TOPU30HTAIILHON TOBEPXHOCTH.
9. Omnpenenenne paboThI CHIIBI YIIPYTOCTH TIPU TIOIBEME rpy3ac UCIOJIb30BAHUEM
HETIOJIBMYKHOTO M TIOJBM)KHOTO OJIOKOB.

10.  M3yueHue 3aKOHA COXpPAHEHHS YHEPTHH.

Paznen 9. Mexannueckue KoJIeOaHUA U BOITHBI
KonebarenpHoe nBmxenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHMIA: TIEpPHUOI, 4acToTa,
aMILTUTY/IA.



Mamemamuueckuii u npyscunnvitl masmuuxu. Ilpeepawenue suepeuu npu KonebamenbHOM
O0BUIICEHUU.

3aryxatomue kosebanus. BerHyx1eHHbIe Konebanus. Pe3onanc.

Mexannueckrne BONHBL. CBOMCTBA MEXaHWYECKUX BOIH. [Ipo0onbHble U nonepeyHvie 60JHb.
Jnuna 6onnvl u ckopocms e€ pacnpocmpanenus. Mexanuueckue 8onHbL 6 M8EPOOM mele, CelucMUdecKue
sonbl (MC).

3ByK. I pomrxocms 38yka u ebicoma mona. Ompadsicenue 38yka. Mugpaszeyx u yiompazeyx.

JemoncTpanumn

1. HaGuronenue xonebanuii T O ACUCTBUEM CHIIBI TSYKECTH U CHITBI YIIPYTOCTH.

2. HaGironenue xonebanuii Tpy3a Ha HUTH U Ha TPY)KUHE.

3. HaGiroienue BBIHYKICHHBIX KOJICOaHUH B pe30HaHCA.

4. PacnipocTpaneHne npoaoIbHBIX H HONEPEYHbBIX BOJH.

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHUYECKHI PE30HAHC.

®poHTanbHbIe 1a00paTOPHBIE paOOTHI U OIBITHI

1. OmnpeneneHne 4acTOTH ¥ IEPHO/IA KOIEOaHU MaTeMaTHIECKOTO MasiTHUKA.

2. OnpeneneHue 4acToTsl U nepuojaxkoaeOaHui IIPY>KMHHOTO MasiTHUKA

(91eKMPOHHAST OEMOHCMPAYUSL).

3. HccnenoBanue 3aBUCMOCTH TIEPHOA KOJICOAHUH MOIBEIIICHHOTO K HUTHU TPy3a OT
JUIMHBI HATH.

4. HccnenoBanue 3aBUCMOCTH TIEPHOA KOJICOaHUH MPYKMHHOTO MasiTHUKA OT
MAacChI Tpy3a (91eKMPOHHASI OEMOHCMPAYUsL).

5. [TpoBepka HE3aBUCUMOCTH TIepro/ia KoyieOaHmii rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITHl, IEMOHCTPUPYIOIIME  3aBUCUMOCTh  INEPHOAA KoJeOaHHH NPYKUHHOTO
MasiTHAKa OT MacChl TPy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHus CBOOOIHOTO MaieHus (21ekmponnas oemoncmpayust). Pazoen 10.
DJEKTPOMArHUTHOE TI0JIE U AJIEKTPOMArHUTHBIC BOJTHBI

DJEKTPOMArHUTHOE T0JIe. DIEKTPOMAarHUTHbIE BOJTHBI. CBOMCTBA AIIEKTPOMATrHUTHBIX BOJIH.
LlIxana snexmpomacHumusix oaH. Mcnonvsosanue 21eKmpOMACHUMHBIX 80IH OJi COMOBOU CEA3MU.

DnekTpoMarHuTHas npupoaa ceeta. CkopocTs cBeta. BoinHOBBIE CBOMCTBA CBETA.

JemoncTpanuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH.
2. BonHoBbIE cBOMCTBA CBeETA.

®poHTaNbHBIE 1a00paTOPHBIE PAOOTHI U OMBITHI

1. H3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHUITFHOTO TenedoHa.

Pazpnen 11. CeToBbIe sIBIICHUSA

JlygeBas monenb cBeta. Microunuku cBeta. [lpsamonurelinoe pacnpocmpanerue ceema.
3ammenusn Connya u JlyHol.

Otpaxxenue cBeta. [l1ockoe 3epkano. 3aKon ompaxjicenus ceema.

[Tpemomiienue cBeta. 3aKOH MpeIOMIICHHS CBeTa. [1oHOe 8BHympeHHee ompadiceHue ceema.
Hcnonvzosanue nonnoeo 6nympenHe2o ompasjicetus 8 ONMUYecKux c6emogooax.

Jlunza. Xox myueit B muH3e. Onmuyeckas cucmema gpomoannapama, MUKpOCKONd u meieckona
(MC). I'naz kax onmuueckas cucmema. bauzopykocme u oanbHozopkocmo.



Paznooicenue benozo ceema 6 cnekmp. Onwvimst Hoiomona. Cnooicenue CNeKmpaibHblX Y6enaoe.

JemoHcTpanumn

1. [IpamonnHeTHOE pacIpOCTPaHEHHUE CBETA.

2. OTtpakeHue cBeTa.

3. [Tony4yenue n300pakeHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

4, [TpemomiieHue cBera.

5. Onrtudeckuii CBETOBO/.

6. Xo mydeit B coOuparomieit JuH3e.

7. Xon ydei B pacCenBaroIIeH JINH3E.

8. [Torygenune n300paskeHUI C ITOMOIIBIO JIMH3.

9. [TpuaIMn aevictBus oToarnmapara, MUKPOCKOIIA H TEJIECKOIIA.

10.  Mogens rnasa.

11.  Paznosxenue 6enoro cBeTa B CIIEKTP.

12. TlomyueHue Genoro cBera Mpy CIOKEHUU CBETA PA3HBIX 1IBETOB.

®poHTanbHbIe 1a00PaTOPHBIE PaOOTHI U OIIBITHI

1. HccnenoBanue 3aBHCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yIJia Ma/IeHHS.

2. M3y4yenue XxapakTepUCTUK H300paKeHHUs MIpeMeTa B INIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIICHUS] CBETOBOTO Jyda OT yIJia MaJeHHs Ha
IPaHHIIE «BO3TYX—CTEKIION.

4. [Tony4yenue n306paxkeHuil ¢ HOMOIIBIO COOUPAIOLIEH JTUH3BI.

5. Ompenenenne (QOKYyCHOrO  PAaCCTOSIHUS M ONTHYECKOH CHIIBI COOMpArOmIel JIMH3BI

(21€eKMPOHHAS OEMOHCMPAYUSL).

6. OnbITHI 110 Pa3IOKEHUIO OETIOT0 CBETA B CIIEKTP (21eKMPOHHAS OeMOHCMPAYUsL).

7. OnbITEl 1O BOCTIPHSATHIO IBETAa NPEAMETOB NPU WX HAOIIOJACHUM Yepe3 IIBETOBBIC
(GWIBTPHL.

Pasnen 12. KBantoBrele sIBiIcHUA

Onvimul Pesepghopoa v mnanetapHass mMojenb atoma. Mogens atoma bopa. Hcnyckanue u
noznowjenue ceema amomom. Keanmeoi.

PanmoaktuBHOCTB. Anbgpa-, bema- u eamma-uznyyenus. CTpoeHHe aTOMHOTO sapa. Hykiounnas

Moodenb amomHozo aopa. Mzomonvl. Paduoakmuenvle npespawenus. Ilepuoo nonypacnaoa amomHuix

sa0ep.

(MC).

SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCCOBOTO 4Mcell. Peaxkyuu cunmesa u
Oenenus si0ep. Uemounuxu snepeuu Connya u 36¢30 (MC).

HnepHaﬂ OHEPreTrKa. ﬂeﬁcmeuﬂ pCZOMOCZKmMGHle MS’lelleHZ/IZZ Ha Jicuesvle Opeanu3mbsl

HeMoHCcTpauuu

© gk owd

CrexTpsl U3ITyYCHHSI U TTOTIJIOMICHMUS.

CrexTpsl pa3IuvHbIX Ta30B.

CrnekTp BoJioposa.

Hab6monenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka MOHU3UPYIONTUX U3TYUCHUH.

Perucrparus nznydenus NpupoIHEIX MUHEPAIOB U MTPOTYKTOB.

®poHTanbHbIE 1a00paTOpHBIE PAOOTHI M OMBITHI



1. HccnenoBanne TpPEeKOB: W3MEPEHHE SHEPIUM YACTUIBI 10 TOPMO3HOMY WyTH (IO
dotorpadusam) (s1eKmpoHHASE OeEMOHCMPAYUSL).

2. W3mepenue paanoakTHBHOTO (oHA (21ekmponHas oemoncmpayus). IloBTopUTENbHO-
o0o0marommii MOTyJh

[ToBTOpHTETHEHO-0000MAIOIIMIA MOIY/Ib TpPEIHA3HAYCH I CHCTEMaTH3alMk M 0000meHus
NPEIMETHOTO COJIEPXKaHHUS W OIbITa JESATEIbHOCTH, NPUOOPETEHHOTO MPH H3YyYEHHWH BCErO Kypca
bu3nK.

[Tpy u3y4eHHn NaHHOTO MOAYJIS PEATH3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI EATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECIeYMBAETCS IOCTM)KEHHE IPEIMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX
pe3yabpTaToB 00yueHHs, (POPMHUPYETCS €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METO/IOB
UCCIICIOBaHUS SIBICHUM MPUPOABI U TEXHUKH, OBIIAJICHUE YMEHUSIMH OOBSICHATH (PU3MUYECKHE SBICHUS,
HPUMEHSS [TOTy4YeHHbIe 3HAHUS, PELIaTh 3aJa4l, B TOM YHCIIC KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[TpyHIMIIMANBHO AESITEIbHOCTHBIM XapaKTep AAHHOIO pasliea pealu3yercs 3a CYET TOro, 4To
y4alrecs BBIOJIHSIOT 331aHHs, B KOTOPBIX MM MpeJIaraeTcs:

NHA OCHOBE ITOJyYeHHBIX 3HAHWH PacIO3HABaTh M HAYYHO OOBICHATH (pU3NYECKUE SBICHUS B
OKpY’KaloIIel MpHUpo/ie ¥ TOBCETHEBHON JKU3HH;

NUCIIOJIB30BATh I0J] PYKOBOJCTBOM IeJarora Hay4dHbIE METOIbl HMCCIENOBaHHSA (H3MYECKUX
SIBJICHUI, B TOM YHUCJIE JUISl IPOBEPKHU TMITOTE3 M MOTYYSHUS TEOPETUUECKUX BBIBOIOB;

mOOBSICHATH C ONOPO Ha AUAAKTHUECKHI MaTepHall mocie o0CYKICHUS C TIeJaroroM Hay4JHbIe
OCHOBBI HamOoJiee BaKHBIX JOCTIKCHUH COBPEMEHHBIX TEXHOJOTHWH, HAlpuMmep, HPaKTHIECKOTo
UCTIONIb30BaHMS PA3JIMYHBIX NCTOYHHKOB SHEPTUH HAa OCHOBE 3aKOHA MPEBPAILCHNS U COXPaHEHHS BCEX
U3BECTHBIX BUJIOB SHEPIHU.

Kaxxnas u3 TeM JaHHOTO pasziena BKII0YaeT SKCIIEPUMEHTAIBHOE UCCIeJOBaHNE 0000MIIAI0Iero
XapakTepa Ha YCMOTPEHHE IeJarora M NOpu ero mnomomu. Paszmen 3aBepmiaeTcsi NMPOBEICHUEM
JUAarHOCTHYECKOW M OIIEHOYHOHN pabOThI 32 Kypc OCHOBHOM LITKOJIBI.

COIEPXAHMUE ITPOI'PAMMBI
7KIJIACC

Pazpnen 1. ®usuka u e€ posib B IO3HAHUU OKPYKAIOLIEro MUPA.

®usuka - Hayka o mnpupozae. SBiaenus npuponsl. DusHuecKkue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbL. V3mepenune ¢usndeckux BenuuuH. Duznueckue MpHOOPHI.
IlorpemnocTs u3MepeHuil. MexxTyHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka n npyrue ecrecTBeHHbIE HAyKH M3y4aroT NMpHUpOJy. EcTecTBeHHO-HAyIHBIN METO]
NO3HaHUs: HaOMIO/IeHHe, MOCTAaHOBKA HAy4YHOIO BOINPOCA, BBIABMKEHHE THMIIOTE3, SKCIEPUMEHT 10
IpOBEpKE IMIoTe3, 00bsICHEHHE HabIoaaeMoro spiaeHus. Onucanue GpU3NYEeCKUX SIBICHUN ¢ IOMOLIbIO

MOJEJIEH.
Lemoncmpayuu.
1. MexaHnyeckue, TeII0BbIe, AIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBIICHUS.
2. ®duszuueckue npuOOpsl U NPOLEAYpa NPSIMBIX U3MEPEHUHN aHATIOTOBBIM U

U POBBIM PUOOPOM.
JlabopamopHuvie pabomsi u onvimai.



Omnpenernenne eHsl AeJIeHUs KaJIbl H3MEPUTEIHHOTO Mprbopa.
N3mepenne paccTosTHUM.
N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

Rl A

Omnpenenenne pa3MepoB MajbIX TeIl.

5. W3mepenne teMmmeparypbl INpU IOMOIIM >KMIKOCTHOIO TEpMOMETpa M JaT4MKa
TEMIIEPaTypHl.
6. [IpoBeneHne wuccieqoBaHHUsA IO NPOBEPKE THUIOTE3bl: JAlNbHOCTh IOJIETA IIApHKa,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIE, YeM OOJIbIIe BHICOTA MyCKa.

Paznen 2. IlepBoHayanbHbIe CBEIEHUS O CTPOSHUH BEIIECTRA.

CrtpoeHue BewiecTBa: aTOMbl M MOJIEKYJIbl, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BELIECTBA.

JBmwkenue wuactuil BemecTBa. CBiI3b CKOPOCTU JBIDKCHHUS YACTHI[ C TeMIEpaTypoHu.
bpoyHoBckoe nBwxkenue, nuddysus. BzaumoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHHME Ta30B, KUAKOCTEH W  TBEPABIX
(kpucTaTMYECKHX) Tell. B3anMoCBA3b MEXy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSTHUSX

U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Lemoncmpayuu.

1. Habnronenne 6poyHOBCKOTO IBHXKEHUSL.

2. Habmonenune nuddysun.

3. HaOnroenue siBJICHUIA, OOBSCHSIOIIUXCS MPUTSHKCHUEM MU OTTAJIKUBAHUEM YACTHI
BEILIECTBA.

JlabopamopHvie pabomsi u onvimai.

1. OrneHka quaMeTpa aToMa METOAOM PSIOB (C UCIIONb30BaHuEM (GoTorpaduii).
2. OnbITH IO HAOIOJEHHUIO TETTIOBOTO PACIIUPEHHS T'a30B.
3. OnbITH IO OOHAPYKEHUIO ICHCTBHS CHII MOJIEKYIISIPHOTO TIPUTSKEHHUSI.

Paznen 3. JIpmkeHre U B3aMMOJICHCTBHE TEIL.

Mexannueckoe aBmxeHue. PaBHoMepHOe M HepaBHOMepHOe naBmkeHue. Ckopocts. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JBUKECHUU. PacuéT myTu v BpeMeHH IBUKCHHUS.

SBnenune uHepuuy. 3aKOH MHepLMU. B3aumoaeiicTBue Tea Kak MpUYMHA U3MEHEHHs CKOPOCTU
JOBWKEHMs Tel. Macca kak Mepa MHepTHocTH Tena. IlnmotHocTs BemectBa. CBsA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEILIECTBA.

Cuna kak xapakTepucTuka B3aumojeiictsus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenne
CHJIBl C MOMOIIBIO JAUHAMOMETpa. SIBieHHe TAroTeHus U cuna TsokecTu. Cuila TSHKECTH Ha JIPYTrux
wiaHetax. Bec Tema. Heecomocts. CrojkeHMe Cuil, HaNpaBIEHHBIX [0 OJHOM MPSAMOH.
PaBHoxelicTByromas cui. Cuna TpeHus. TpeHHe CKOJbXKEHHS M TpeHUe NOoKos. TpeHue B IMpHUpole U
TEXHHKE.

Llemoncmpayuu.

HaGnronenne MexaHH4ecKoro ABMKEHHS Tela.

N3mepenne cKopocTH NPSIMOJIMHENHOTO JBUKECHUS.
HaOnronenue siBneHns HHEPIUU.

HaGnronenne n3MeHeHns: CKOPOCTH MIPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE Macc IO B3aUMOJECHCTBHIO TEII.

© gk wdpE

CrnoxeHue cuJl, HallpaBJICHHBIX 10 OJHOM MPSIMOH.



JlabopamopHvie pabomsi u onvimei.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOIO MABWXKEHUS (IIApUKAa B KUIKOCTH, MOJIEIH
JNEKTPUUYECKOTO aBTOMOOMIIS M TaK Jajiee).

2. Omnpenenenue cpeHeii CKOPOCTH CKOJIBKEHUs OpycKa MM HIapuKa I10
HAKJIOHHOM INTOCKOCTH.

3. Onpenenenne WIOTHOCTH TBEPAOIO TeA.

4, OnbITEI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsDKEHUS (AedopMmalrvu) MPYKUHBI OT

MIPUI0KEHHOMN CUIIBL.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella U
XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. Jlapnenue TBEPABIX Te, )KUAKOCTEH U ra3oB.

JaBnenne. CniocoObl yMEHBIIECHUS W yBEIWYCHHS AaBicHUs. JlaBneHuwe raza. 3aBUCHUMOCTH
JMaBJIeHHUA Ta3a oT oObéMma, Temmeparypsl. [lepemava maBieHust TBEPABIMU TeNaMH, KHUAKOCTAMHU H
razamu. 3akoH [lackams. [ITneBMaTuueckre MamuHbl. 3aBUCUMOCTD JaBIICHUS JKUIKOCTH OT TIIyOWHBI.
I'mapocratnueckuii napagokc. Coobmaromuecs cocyabl. [ uapapiueckue MeXaHU3MBbl.

Atmocdepa 3emnum u  armocdepHoe JaBieHue. I[IpUuuHBI CyIIeCTBOBaHMS BO3TYLIHOM
ob6onoukn 3emin. Ombit Toppuuemm. HW3mepenwe arMochepHOro AaBieHUs. 3aBHCUMOCTD
aTMoc(epHOro MaBieHHS OT BBICOTHI Haa ypoBHeM Mops. [IpuGopsr mist u3mepenus: atmMochepHOro
JTaBJICHUSL.

JleiicTBHE ®KUAKOCTH M ra3a Ha MOTpy>KEHHOE B HUX TeJ0. BeITankuBaromas (apxuMe10Ba) Cuia.
3akoH Apxumena. [InaBanue Ten. BoznyxornaBanue.

Lemoncmpayuu.

1. 3aBUCUMOCTBH JIaBJICHUS raza OT TEMIEPATYypPHI.

2. [Tepenaya naBiaeHUS KUIKOCTHIO U Ta30M.

3. CooO0rarormuecs: CoCy/Ibl.

4, I'mpopaBnuyeckuii mpecc.

5. [TposiBneHune eHCTBUS aTMOC(HEPHOTO JIaBICHHMS.

6. 3aBHCHUMOCTD BBITAJIKUBAIOIICH CHIIBI OT 00BEMa MOTrpy)KEHHOW YacTH Tella U
IJIOTHOCTH SKMIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONICH CHITBI BECY BHITECHCHHOM KUIKOCTH.

8. YcnoBue TuTaBaHUS TeN: I[JIABaHWE WU TIOTPY)KEHHWE Tel B 3aBHCHUMOCTH OT

COOTHOILIEHUS TNIOTHOCTEH Tena u KHUAKOCTH.

JlabopamopHule pabombi u onvimoi.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOrpyXKEHHOW B JKUAKOCTh
YacTH Tea.

2. Ormpesenenrne BBITAIKUBAONIEH CHIIBI, JCHCTBYIOIIEH Ha Telo, MNOTrpy>KEHHOE B
XKHUIKOCTB.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEN CUIIBI, AEHCTBYIOIIEH HA TEIO B KUJKOCTH,
OT MAaccsl Tena.

4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHJIBI, ACHCTBYIOIIEH Ha
TEJIO B XKHUJKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TEJA U OT MIIOTHOCTH KHUIKOCTH.

S. KoncTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHHE JIOAKH U OIpelaeieHue eé
TPY30IIOABEMHOCTH.

Paznen 5. Pabora u MOITHOCTH. DHEprus.



Mexanndeckas pabota. MOIIHOCTD.

[IpocThle MeXaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBMIIO paBHOBecHsl phlyara.
[IpumeHeHne mpaBWiia paBHOBECHs pblyara K OJIOKy. «3osotoe mpaBmioy MmexaHuku. KIIJI mpocThix
MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KnHeTnueckas W TOTCHIHMalbHas SHeprus. [IpeBpamieHue OJHOTO
BUJIa MEXaHIMYECKOI YHEPrHH B IPYroi. 3aKOH COXPaHEHUsI SHEPTHH B MEXaHHKE.

Llemoncmpayuu.

1. [TpuMepsl MPOCTHIX MEXaHU3MOB.

JlabopamopHvie pabomsi u onvimei.

1. Omnpenenenue pa®OTbl CHJIBI TpPEHHs NpPU PABHOMEPHOM JBIKCHHH Tejla II0
TOPU30HTAIILHON MOBEPXHOCTH.

2. UccnenoBanue yclioBuil paBHOBECHS phluara.

3. N3mepenue KIIJ] HakIOHHON IIOCKOCTH.

4. M3ydeHne 3aKk0Ha COXpaHEHUS] MEXaHUYECKOM SHEPIUu.

8 KITACC

Pasnen 6. TennoBbie SIBICHMUS.

OCHOBHbIE MOJIOKEHHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOpHHM CTpOeHHUs BellecTtBa. Macca u
pa3Mepbl aToMOB M MoOJeKyJ. ONbITbl, MOATBEPKAAIOIIME OCHOBHBIE MOJIOKEHUS MOJIEKYISPHO-
KUHETUYECKOUN TEOpUH.

Mogenu TBEPIOTO, XKMIKOTO MU Ta3000pa3HOTO COCTOSIHHMM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OObSICHEHUE CBOWCTB Ta30B, KHIKOCTEH M TBEPABIX T HAa OCHOBE IOJIOKECHHUN
MOJIEKYJISIPHO--KMHETHYeCKOW Teopun. CMaurBaHUE M KalWUIAPHbIE siBJIeHUs. TerioBoe pacuiupeHue
U C)KaTHe.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETIOBOTO JBMKEHUS YaCTHUIl. BHyTpeHHsIS
sHeprust. CriocoObl UI3MEHEHUSI BHYTPESHHEH SHEPTHH: Teronepenaya u
coBepliicHre paboThl. Bubl Temonepenayn: TerIonpOBOHOCTh, KOHBEKIIHS, U3TyUCHHE.

KomudecTBo TemnoTel. YIenbHas TEIUIOEMKOCTh BEIIECTBA. 1eIIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. [InaBieHne u OTBEpIeBaHNE KPUCTANTMYECKUX BEIICCTB.
VYnenbHas Temnora masicHus. [lapooOpa3oBanue u KoHaeHcanus. VMcmapenuwe. Kunenue. VY aenbHas
TEIUIOTa MapooOpa30BaHus. 3aBUCUMOCTh TEMIIEPATYPhl KAIIEHUS OT aTMOC(HEPHOTO JIaBIICHUSI.

BrnaxnocTs Bo3myXA.

DHeprus TOIMBa. Y JebHAas TEIUIOTa CTOPAHMSI.

IIpunnuner paboTel TeruioBbix apurarencii KI1J[ remmoBoro aeurarens. TemnoBeie ABUTATENHN U
3alUTa OKPYKAIOIIEH CpeIbl.

3aKoH COXpaHEeHUs U MPEBPAIIEHUSI YHEPTUU B TEIJIOBBIX MPOIECCaX.

Llemoncmpayuu.

1. HaGnronenne 6poyHOBCKOTO BH)KEHHUSL.

2. Ha6monenune muddysun.

3. HaGmoienme siBiieHni CMauyuBaHUS ¥ KaMJUTSIPHBIX SBJICHHM.
4, HabGimroienme TermioBoro paciimpeHus Ted.

5. N3menenune nasneHus ra3a mpu U3MEHEHUH 00BéMa Y HarpeBaHUM WU
OXJIAXKJICHUH.



6 [NpaBuia n3MepeHus TeMITEPaTypH.

7 Buner Tertonepenayn.

8. OxJaxIeHre TIPY COBEPIICHUU paOOTHI.

9 Harpesanue npu coBepiieHur padOThl BHSITHUMH CHJTAMH.
10.  CpaBHeHHe TEIIIOEMKOCTEH pa3TMYHBIX BEIICCTB.

11.  HaGmroneHue KUNeHHUSI.

12. HaGmromeHue MOCTOSTHCTBA TEMIIEPATyPhl IPH TUTABIICHUH.
13. Mopnenu TeNnIOBbIX ABUTATENCH.

JlabopamopHvie pabomsi u onvimei.

1. OnbITH IO OOHAPYKEHUIO ASUCTBHSI CHII MOJIEKYJISIPHOTO TIPUTSDKEHHUS.

2. OnbITHI 10 BRIPAILMBAHUIO KPUCTAJIIOB TOBAPEHHOW COJIM WJIU caxapa.

3. OnbIThI 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, JKUAKOCTEH U TBEPIBIX
Tel.

4. OmnpeneneHue 1aBjiIeHUs BO3lyXa B OaJUIOHE LINPHLA.

5. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT ero 00béma u
HarpeBaHUs WIN OXJIAXICHUSI.

6. [TpoBepka runoTe3sl TMHEHHOM 3aBUCUMOCTH JTHHBI CTOJIOHKA KUAKOCTH B
TEPMOMETPHUUYECKOMN TPYOKE OT TEMIEepPaTypHhl.

7. HaGmtonenne m3MeHeHus: BHYTPEHHEH SHEPruu Teja B pe3yibTare TeIUionepenayd u
paboTHl BHEITHUX CHJL.

8. HccnenoBanue siBneHUs TeIUI000MEHa MPY CMEIIMBAHUU XOJIOJAHON U ropsiuei
BOJIbI.

9. OnpezeneHne KOJIMUECTBA TEIJIOTHI, IIOJY4E€HHOI'0 BOJOM MPH TEINI00OMEHe c

HarpeTbiM METAUINYECKUM LIUITHHAPOM.

10.  Ompenenenue ynenpHOH TEMIOEMKOCTH BEILIECTBA.

11.  Hccnenosanue npouecca UCIapeHusl.

12. OmnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

13.  Omnpenenenue ynenpHOH TEMIOTHI MIaBICHUS Jb/A.

Paznen 7. Dnekrpuueckre U MarHUTHBIE SIBJICHUSL.

Onextpuzanus Ten. JlBa poja 3IEKTPUYECKUX 3apsoB. B3aumoneicTBue 3apsiKeHHBIX Tell.
3akoH KynoHa (3aBUCHMMOCTb CHIIBI B3aMMOJEHCTBUS 3apsKEHHBIX Tel OT BEIMYMHBI 3apsAA0B U
PACCTOSHUS MEXKY TEJIaMu).

Onextpuueckoe mnone. Hanpsx€HHOCTh snekTpudeckoro nois. IlpuHuun cynepnozunuu
3JIEKTPUYECKUX 110JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIeMEHTapHbIA 3jekTpudeckuil 3apsan. CTpoeHue atoma.
[TpoBOAHMKH U TUAIEKTPUKU. 3aKOH COXPAHEHHUS SIIEKTPUIECKOTO 3apsia.

DJEeKTpUUECKUl TOK. YCIIOBUSL  CYIIECTBOBAHHS  JJEKTPHUECKOro Toka. Mcrounmku
MOCTOSTHHOTO  TOKA. JIEHCTBHSI AJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
:‘)J'IeKTpI/I‘{CCKI/Iﬁ TOK B JXHUIOKOCTAX U ra3sax.

Onexrpuueckas nenb. Cuina Toka. JnekTpudeckoe HanpsbkeHue. COnpoTHBIIEHUE MPOBOJHUKA.
VYaensHoe compoTuBiaeHHME BemiecTBa. 3akoH Oma g ywactka nemu. IlocienoBatenpHoe U
napajiesIbHOe COEIMHEHHE TIPOBOAHUKOB.

PaboTa u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jlxoynsa-JIeHna. DieKTpHUYecKHe Lernu U
HOTPEOHUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3ambIkaHue.



IlocTostHHbIe MarHuTEL. B3anmMOAEHCTBHE IIOCTOSHHBIX MAarHATOB. MarmurHoe 1oie.
MarauTtHoe mone 3eMiIu W ero 3HaudeHue s Ku3Hu Ha 3emute. OmbiT Opcrtena. MarnutHoe mone
JJNEKTPUYECKOro ToKa. [IprMeHeHue 31eKTpOMarHuTOB B TEXHUKE. J[eHCTBME MAarHMTHOrO IOJII Ha
IPOBOJHUK C TOKOM. OJIEKTPOJBUIATEIb MOCTOSHHOIO TOKa. VICIOyIb30BaHME AJIEKTpOJBUraTeneil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitet @apazess.  SBiaeHwe  sneKTpoMarHUTHOM — wHAYKuU.  [lpaBuno  Jlenma.
Onektporerepatop. CnocoObl  TONy4YeHHs]  DJIEKTPUYECKOHW  DHEPrHH.  ODJIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOUHHKAX YHEPTUH.

Llemoncmpayuu.

1. DeKTpu3arys Te.

2. JIBa posia 2JIEKTPUUECKHX 3apsII0B U B3aUMOJICHCTBUE 3apSyKEHHBIX TEJ.

3. YcerpoiicTBO U JeHCTBUE AIIEKTPOCKOIIA.

4. DJeKTpocTaTHYeCcKask MHIYKIHUS.

5. 3aK0H COXpPAHEHHUS AIIEKTPHUUECKHUX 3aPsII0B.

6. IIpOBOAHMKY U OUDIEKTPUKU.

7. MonenrpoBaHye CUIOBBIX JIMHUN 3JIEKTPUYECKOrO HOJIS.

8. HcToyHnKr NOCTOSHHOTO TOKA.

9. JlefCTBYSA 3IEKTPUUECKOro TOKA.

10. DNEKTPUYECKUN TOK B KUIAKOCTH.

11.  T'a30BbIii pa3psa.

12.  H3mepeHue CHIIbI TOKAa aMIIEPMETPOM.

13.  U3mepeHue 371eKTpUUECKOr0 HANPSHKEHUS! BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTUBICHUN.

15.  BsaumopeiicTBHE NOCTOSTHHBIX MarHUTOB.

16.  MopgenupoBaHue HEBO3MOXKHOCTH Pa3AeIeHHUs TIOTIOCOB MarHHTA.

17. MogaenupoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MATHUTOB.

18. OmnwIT Opcrena.

19.  MarunuTtHoe moje ToKa. DJIeKTPOMAarHuT.

20.  [leiicTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

21.  DnexTpoaBHraTeib MOCTOSIHHOTO TOKA.

22.  HccnenoBanue sIBICHUS dJIEKTPOMArHUTHONW HHIYKIIWH.

23. OnbiTer @apagest.

24.  3aBUCHMOCTb HaINpaBlICHHUS UHIYKIIMOHHOTO TOKA oT YCIIOBHI €ro
BO3HUKHOBEHMUSI.

25.  DnexTporeHepaTop MOCTOSTHHOTO TOKA.
JlabopamopHvie pabomsi u onvimei.

1. OmnbITH IO HAOIOJCHUIO AIIEKTPU3ALINH TEI WHIYKIUEN U IIPH
COINPUKOCHOBEHUH.

2. HCCHC}IOB&HI/IG HeﬁCTBHH QJICKTPUYECCKOT'O IIOJIAA Ha IMTPOBOJAHUKHA U JUBJICKTPUKH.

3. COopka u mpoBepKa pabOTHI AIEKTPUIECCKOHN IETIH MTOCTOSHHOTO TOKA.

4, W3mepeHue u peryimpoBaHHe CHIIbI TOKA.

S. W3mepenne u peryianpoBaHAe HANIPSKCHU.

6. HccnenoBanue 3aBHCUMOCTH CHITBI TOKA, HAYIIETO qepes pes3ucTop, OT

COIMPOTUBJICHUA PE3NUCTOPA U HAIIPAKCHUA HAa PE3UCTOPE.



7. OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD IEKTPUIECKOTIO COIIPOTHUBJICHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IUIOIIAI1 MONEPEYHOr0 CEYEHHS U MaTepuaa.

8. IIpoBepka npaBwiia CIOKEHUSI HANPSKEHUH MPU MOCIEA0BATEIbHOM COECIMHEHUH JIBYX
PE3UCTOPOB.
9. IIpoBepka npaBuiia 1715 CUIIbI TOKA MPU MAPAJIIETIBHOM COEAMHEHNN PE3UCTOPOB.

10.  Omnpenenenue pabOTHI IEKTPHUECKOTO TOKA, HIYIIETO YePE3 PE3UCTOP.

11.  OmpeneneHure MOLUTHOCTH AJIEKTPUYECKOTO TOKA, BBIIEIIEMO Ha Pe3UCTOpeE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JaMIIOYKy,  OT
HalnpsHKEHUS Ha HEl.

13.  Omnpenenenne KII/] marpeBarens.

14.  HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB.

15. U3yyeHwe MarHUTHOIO TIOJS TOCTOSIHHBIX MAarHUTOB TPH WX OOBEAMHEHUH W
paszieneHu .

16.  UccrnenoBanue OeCTBHS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmupiThl, AEMOHCTPHPYIOIIUE 3aBHCUMOCTH CHJIBI B3aUMOJEHCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKa U HalpaBJICHUS TOKA B KaTYyIIKE.

18.  M3ydeHwue meHCTBUS MArHUTHOTO TI0JISI HA TIPOBOJHHUK C TOKOM.

19.  KouctpyupoBaHue u u3yueHue paboThl 3J1€KTPOBUraTEIs.

20.  Usmepenue KIIJI asekTpoaBUraTe bHOM yCTaHOBKH.

21.  OmbITBI TO HUCCIEIOBAHHIO SIBICHUS AJICKTPOMArHUTHONW WHIYKIUU: HCCIEJOBaHHE

W3MCHEHHI 3HAUYCHHUS U HallpaBJICHUSA MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBI€HUS.

Mexanuueckoe nBHKeHHe. MarepuanpHas Touka. Cucrema oTcuéta. OTHOCHTEIBHOCTH
MEXaHWYECKOTO  JIBWKEHHsA. PaBHOMEpHOe  mpsAMOJMHENHOE  ABWXKEHME.  HepaBHoMepHOe
npsIMOJIMHENHHOe NBrkeHHe. CpeiHss 1 MTHOBEHHAsi CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mnpsimonuHeiiHoe nBrmxkeHue. CBoOoaHoe mnaneHue. OmnbIThl
Tlanunes.

PaBHOMepHOE nBHKEHUE O OKpYKHOCTH. [lepron u yactora obpaienus. JIuneitHas 1 yrioBas
ckopocTH. LleHTpocTpeMUTENBbHOE YCKOPEHHE.

IlepBeiit 3akon HptoroHa. Brtopoit 3akon Hprorona. Tpernit 3akon Hetorona. Ilpuniun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CUila TPEHHs CKOJIbKEHHsI, CHJIa TPEHHUS MOKOS,
JpyTUE BUIBI TPEHUSL.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpeHHe CBOOOMHOTO TmaneHus. J[BmkeHue
wianeT Bokpyr Connua. IlepBast kocMuyeckast ckopocTs. HeBECOMOCTB 1 EPErpys3KH.

PaBHOBecue marepuanbHOW TOYKH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecwe TBEpIOTO Tema C
3aKpEIUIEHHON OChIO BpameHns. MoMeHT cuibl. LleHTp TshkecTh.

Nmnynsc Tena. M3menenune wummyinbca. VMmynsc cuibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakxtuBHOE HBMXKEHHE.

Mexanndeckass paboTta ¥ MOIIHOCTh. PaboTa cwil TshKecTH, ynpyroctd, TpeHus. CBsi3b DHEPTHH U
pabotel. [loTeHnmanpHash SHEprus Tena, IMOJHATOTO HAJ TOBEPXHOCTHIO 3emiu. [loTeHmmampHas



SHEprus CXKartod npyxuHbl. KuHetnueckass sHeprusa. TeopemMa O KHHETHYECKOM HHEPrMH. 3aKOH
COXPAaHEHUSI MEXaHUYECKOW IHEPTHH.

Llemoncmpayuu.
1. HabmroieHre MexaHMYeCKOTO IBHYKEHHSI TeJla OTHOCUTEIIBHO Pa3HBIX TEI
OTCYETA.
2. CpaBHeHHE ITyTEH U TPACKTOPUI JBYKEHUS OJTHOTO U TOTO e Teja
OTHOCHUTEIILHO Pa3HBIX TET OTCYETA.
3. H3mepeHre CKOPOCTH B YCKOPEHUS MPSMOJIMHEHHOTO JBMKCHUS.
4, HccnenoBanne MpU3HAKOB PaBHOYCKOPEHHOTO JTBUKCHHS.
5. HabGmronenme MBMKEHHsI TejIa 10 OKPY>KHOCTH.
6. HabmoieHne MexaHMYeCKUX SBICHUH, TPOUCXOSAIINX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOHHeTa (PU3UKH.
7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeJla U ICHCTBYIOLIEH Ha HErO CUJIBL.
8. HaGnronenue paBeHcTBa CUIl IPU B3aUMOJICHCTBUY TEIl.
9. W3menenue Beca Tea Mpu yCKOPEHHOM JBUKCHUU.
10. [Tepenaya uMITyabca Ipy B3aUMOJICHCTBUU TEll.
11. [TpeoOpa3oBaHus SJHEPTUN TIPU B3aMMOCHCTBHU TEII.
12. CoxpaHeHHe UMITYJIbCa TIPY HEYIIPYTOM B3aUMOJICHCTBUH.
13. CoxpaHeHHe UMITYJIbCa TIPU a0COTFOTHO YITPYTOM B3aMMOJICHCTBHH.
14. Ha6nronenue peakTHBHOTO ABUKEHUS.
15. CoxpaHeHHEe MEXaHHYECKON SHEPTUH IPU CBOOOTHOM IaICHHH.
16. CoxpaHeHHe MEXaHHYECKOW SHEPTUH MPH JIBIKSHUH Teja MO IeHCTBHEM
TIPY>KHHBI
JlabopamopHvie pabomsi u onvimei.
1. KoHcTpyrpoBaHue TpakTa JijIsl pa3roHa U IadbHEHIIET0 paBHOMEPHOTO JIBUKCHHS
IIapyKa WM TEICKKH.
2. OnpeneneHne CpeHe CKOPOCTH CKOJBKCHHS OpyCcKa WIN ABMKCHUS IIApUKa TI0
HAKJIOHHOH IJIOCKOCTH.
3. OnpeneneHre YCKOPSHHS Tea MPH PaBHOYCKOPEHHOM JIBHKCHHUHU 10 HAKJIOHHOM
TUTIOCKOCTH.
4, HccnenoBanre 3aBUCMMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPSHHOM JIBHYKCHHH

0e3 Ha4YaJbHOM CKOPOCTH.

5. [IpoBepka runoTessl: €ciau Npu paBHOYCKOPEHHOM JBMKEHUU 0€3 HauaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE TIPOMEXKYTKH
BPEMEHH OJIMHAKOBHI.

6. HccnenoBanne 3aBUCIMOCTH CHJIBI TPEHHS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO
JaBJICHUSL.

7. Omnpenenenne ko3 UIMEHTA TPEHUS CKOIbKEHHUS.

8. Omnpenenenne xECTKOCTH MPY>KUHBI.

9. Omnpenenenne paboOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHHH Tella 110

TOPHU30HTAJIBHON IIOBEPXHOCTH
10. Ompenenenne pabOTBI CHIBI YNPYrOCTH TIPU TOABEME Tpy3a C MCIOIH30BAaHHEM
HETIOIBYKHOTO U MOJIBMIKHOTO OJIOKOB.

11.  H3yuenue 3aKOHA COXpaHEHHS SYHEPTHH.



Paznen 9. Mexanudeckue koieOaHHs U BOJIHBI.

Konebarensnoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKM KOJEOaHWi: Iepuona, dacToTa,
aMIUIATy1a. MaTeMaTH4eCKUii U TIPYKUHHBIA MasTHUKHU. [IpeBpalieHne sHeprun Mpu KoJieOaTeTbHOM
JBUKEHUU.

3aryxatomue KoiieOaHus. BbIHYXIeHHbIC KojeOaHus. Pe3onanc. MexaHWYeCKHE BOJHEI.
CaoiicTBa MexaHW4YecKUx BOJH. [IpojonbHbIe W TomepeyHbie BOJHBI. J[IMHA BOJIHBI U CKOPOCTH €€
pacupocTtpaHneHusl. MexaHn4ecKue BOJHBI B TBEPIIOM TEJE, CEUCMUYECKHUE BOIHBI.

3ByK. ['pomMKoCTh 3ByKa U BeicoTa ToHA. OTpaskeHue 3ByKa. MH(pPa3ByK U yIbTpa3ByK.

Llemoncmpayuu.

HabGmoienme konebaHuii Tl MO/ IEHCTBUEM CHITBI TSHKECTH U CHIIBI YIIPYTOCTH.
HabGmoienmne konebaHuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habroienne BoIHYKACHHBIX KoJieOaHul 1 pe30HaHca.

PacnpocTpaneHue npo10JbHbIX U MONEPEUHBIX BOJIH (HA MOJEIIH).
Habroienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o0k wnpE

AKYCTHUYECKHI PE30HAHC.
JlabopamopHvie pabomsi u onvimai.

1. OmnpeneneHue 4acTOTHI U Iepuojia KojeOaHui MaTeMaTH4eCKOro MasiTHUKA.

2. OmnpezeneHue 4acTOTHI U Nepuoa KojaeOaHuil PyKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEPHOAA KOJIEOaHUH 110IBELIEHHOTO K HUTHU Tpy3a
OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOAHUH NPYKUHHOTO MasiTHUKA OT
Maccsl Ipy3a.

5. [TpoBepka HE3aBUCUMOCTH NEepHOAa KojaeOaHUi rpy3a, MOJBEIIEHHOIO K HUTH, OT MaccChl
rpysa.

6. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh nepuo/ia KojaeOaHuii MPy>KUHHOTO

MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU NPY>KUHBI.
7. N3mepenue yckopeHust CBOOOIHOTO MaI€HUs.
Pa3znen 10. DnekTpoMarHuTHOE 10JIE€ U 3JIEKTPOMArHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJjie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana 31eKTPOMarHUTHBIX BOJIH. Vcronb30BaHUE 3JIEKTPOMATrHUTHBIX BOJIH Ul COTOBOM CBSI3U.
OnexTpoMarHutHas npupoja ceera. CkopocTs cBeTa. BonHoBbIE cBOMCTBaA cBeTa.

Llemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIE cBOMCTBA CBeETA.

JlabopamopHuvie pabomsi u onvimai.

1. N3yueHne CBONWCTB 2I€KTPOMArHUTHBIX BOJTH  C IMTOMOIIBIO MOOMIIBHOTO TeedoHa.

Pasnen 11. CeroBele sIBIECHMUS.

JlyueBas monens cera. Mcrounuku cera. [IpsimonnHeliHOe pacnpoCTpaHEHHE CBETa. 3aTM €HUS
Connua u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3akOH OTpaKeHUs CBETA.

IIpenomnienne cBera. 3akoH MNpenomieHus cBeTa. [lolHOe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonp30BaHue IOJTHOTO BHYTPCHHCTO OTPAKCHUA B OITHYCCKHUX CBETOBOAAX.

Jluaza. Xon myueit B nmmH3e. Onrudeckas cuctema ¢oroanmapara, MUKPOCKONa U TEJIECKOIIa.
I'ma3 kak ontrueckas cucrema. bm3opykocTh U TATBHO30PKOCT.

Paznoxenne Gemoro cera B crekTp. OmbiTel HbetoToHa. CriokeHHE CHEKTpalbHBIX IIBETOB.



Hucnepcus ceera.
Llemoncmpayuu.

1. [IpsamonuHeitHOE pacTpOCTpaHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tony4yenue n300pakeHui B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4, [Ipenmomitenue cBeTa.

5. Onrtuyeckuii CBETOBO/I.

6. Xon mydei B coOuparomieii JTuH3e.

7. XoJ ydei B pacCenBarOIIEeH JIMH3E.

8. [Toryuenue n300paskeHUI C ITOMOIIBIO JIMH3.

9. [TpuanMn aeiictBus GoToamnmapara, MUKPOCKOTIA U TEJIECKOTIA.

10.  Mopnens riasa.

11.  PasnoxeHnue 6em0ro cBeTa B CIEKTP.

12. Tlomyuenue 6enoro cBeTa NpH CIOKEHUU CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomsi u onvimai.

1. HccnenoBanue 3aBHCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yIJia Ma/ICHHS.

2. W3y4yenune XxapakTepuCTHK U300paskeHHUs IPeIMeTa B INIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCUMOCTH yIJIa IPEIOMIICHHS CBETOBOTO JIyda oT yria
HaJIeHNS Ha TPAHHIE «BO3TYX-CTEKIION.

4. [Tony4yenue u306pakeHu ¢ HOMOIIBIO COOUPAOLIEH JIUH3BI.

5. Omnpenenenne GoKyCHOTO pacCTOSIHUS ¥ ONTUYECKON CHIIBI COOMpPAFOIIEH JINH3HI.

6. OmBITHI IO pa3/I0KEHUIO OEJIOro CBeTa B CIIEKTP.

7. OmnbITHl MO BOCHPUATHIO LBETa IPEIMETOB IPU HUX HAOIIOJCHUU uepe3 IBETOBbIE
(GWIBTPHL.

Pasnen 12. KBanTOBEIE SBICHUS.

Omnbitel Peszepdopna m mmanerapHas mozmens aroma. Moxens aroma bopa. Mcmyckanue u
MOTJIOIIEHNE cBeTa aToMOM. KBaHTEI. JInHEelHyaThie CIIEKTPHI.

PagnoaktuBHOCTE. Anbda-, Oeta- U ramma-u3nyueHus. CtpoeHue atoMHoro siapa. Hykimonnas
MOZ€eNIb aTOMHOro siapa. M3ortomsl. PannoaktuBHble mpeBpaimenus. Ilepuon momypacnaza aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHHUsS 3apsAJ0BOTO M MAacCOBOIO YHUCEN. DHEpPrus CBS3U
aTOMHBIX snep. CBsA3b Macchl W dHepruu. Peakuuu cuHTe3a W naeieHus sjaep. VIcTouHukuM s>HEprun
ComHia u 3BE31.

Snepnas sHepreTuka. JlefcTBUs paJuOaKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPraHU3MBI.

Lemoncmpayuu.

CrexTpsl U3NYYEeHHSI U TIOTJIOIICHHUSI.
CrexTpsl pa3IuvHbIX Ta30B.

CrnexTp BozIOpOa.

Habmnronenue TpekoB B kamepe Bubcona.
PaboTa cuéTunka HOHN3NPYIOMINX U3TyUESHUH.

© gk wdpE

Peructparust u3nydeHus: IPUPOTHBIX MUHEPATIOB U ITPOJTYKTOB.
JlabopamopHvie pabomsi u onvimi.
1. HaOmnroieHue CIUTONIHBIX U JIMHEHYAThIX CIICKTPOB U3JTYUCHHUSL.

2. HccnenoBanue TPEeKOB: H3MEPEHHE OHHEPrUM YACTHUIBI 10 TOPMO3HOMY MyTH (1O



dororpadusm).

3. N3mepenue pagroakTuBHOTO (hoHA.

[ToBTOpHUTETHEHO-0000MIAIOIIIHIA MOTYJTb.

[ToBTOpHUTETHHO--0000IIAOIIAN MOMYJIb TPEIHA3HAYEH IS CHUCTEMATH3alud W 0000meHus
NPEIMETHOTO COJEPXKaHMUS W ONbITa JAEATCIIEHOCTH, NMPHOOPETEHHOrO IMPH HM3YYEHHH BCETO Kypca
¢u3uKM, a TakkKe Ui MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHY MO (H3HKE Ui
oOyJaromuxcs, BEIOPaBIIMX 3TOT YUCOHBIN TPEMET.

[Tpy u3y4eHnn NaHHOTO MOAYJIS PEANHU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI IESTEIHLHOCTH, HA
OCHOBE KOTOPBIX OOecreunBaeTCsl IOCTIDKECHHE IPEIMETHBIX M METalpeIMETHBIX IUIaHUPYEMbIX
pe3yabTaToB 00y4deHus, (HOpMHUpPYeTCs eCTEeCTBEHHOHAy4Hasi TIPaMOTHOCTh: OCBOEHHE Hay4HBIX
METO/OB HCCIEOBAHUS SIBICHUNA MPUPOJIBI U TEXHUKH, OBJa/IeHHE YMEHUSIMU OOBSICHATH (PH3HMUECKUE
SABJICHHA, TIPHUMCHAA IIOJIYUYCHHBIC 3HaHUWA, pPeIIaTbh 3aJadd, B TOM YHUCJIC Ka4YCCTBCHHBIC H
OKCIICPpUMCHTAJIbHBIC.

[TpyHIMIIMANBHO AESITEIbHOCTHBIM XapaKTep AAHHOIO pasliea pealu3yercs 3a CYET TOro, 4To
O6y‘laI'OIHI/IeCH BBITIOJIHAOT 3a/laHrs, B KOTOPBIX UM IIPCJIaracTc:

Ha OCHOBC IOJYYCHHBIX 3HAHUU paciio3HaBaTb U HAy4HO OOBSICHATH (I)I/I?:I/ILICCKI/IC SIBJICHHUS B
OKpY KaloIIel MpHUpo/ie ¥ TOBCETHEBHON JKU3HH;

HCIIOJIb30BATh HAYYHbIC MCTOJbl HCCJICAOBAHUSA (1)I/I3I/ILICCKI/IX HBHCHHﬁ, B TOM 4YHCJIC OJIsd
IIPOBCPKU TUIIOTE3 U NOJIYYCHUA TCOPECTUICCKUX BBIBOJOB;

OOBSICHATH HAay4YHbIC OCHOBBI Haubojiee BaXKHBIX IIOCTI/I)KCHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ,
HallpuMep, MPAKTUYCCKOro HCIIOJb30BaHUA PAa3IMYHbIX HMCTOYHHMKOB OHEPruM Ha OCHOBE 3aKOHa

IMpeBpalIiCHUd U COXPAaHCHUA BCEX U3BECCTHBIX BUAOB SHEPTHU.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHU S ITPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

N3yuenre (U3MKH Ha ypOBHE OCHOBHOIO OOINEro 0Opa3oBaHMs HAIMPABICHO HA JOCTHXKCHHE
JMYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTATOB.

B pesynbTare u3ydeHus: (GU3NKHA HA YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus y 00ydaroierocs
OyayT c(hOpMHUPOBAHBI CIICAYIOIIME JUIYHOCTHBIC PE3YJIbTAThl B YaCTH:

1) HaTpHOTHYECKOTO BOCITUTAHUS:

- TIpOsIBIICHHE HMHTEpeca K HUCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHUCKOW (DHU3UUECKOM

HAYKU;

- IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PHU3UKOB;

2) TPa’KAAHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

- 'OTOBHOCTb K AKTHUBHOMY YYaCTHUIO B O6CY)K)16HI/II/I 06II_I€CTB6HHO 3HAYUMBIX M DTHYCCKHUX

npo0seM, CBSI3aHHBIX C MIPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUN (DU3UKY;

- OCO3HAaHHMC BAXKHOCTU MOPAJIbHO--3THYCCKUX IMPUHIUIIOB B ACATCIBbHOCTHU y‘léHOFO;

3) 3CTETUYECKOTO BOCITUTAHMS:

- BOCIIPUATHE ACTETUUECKMX KadyecTB (pu3nyeckoi Hayku: e€ TapMOHHYHOIO ITOCTPOCHHUS,

CTPOTrOoCTHU, TOUYHOCTH, JJAKOHUYHOCTU;

4) NEHHOCTH HAYYHOTO MO3HAHUS:

- OCO3HaHME IICHHOCTH (PU3MYECKONW HAayKHM KaK MOIIHOTO HHCTPYMEHTa IIO3HAHHSA MHpa,

OCHOBBI Pa3BUTHs TEXHOJIOIMM, BA)KHEUIIIEH COCTAaBIIAIONIEN KYJIBTYPBI;



Cpenpbl:

- pa3BUTHE HAyYHOM JIF0003HATEIHHOCTH, HHTEpECa K HCCIIEIOBATEIILCKOMN eI TeIbHOCTH;

5) hbopmupoBaHHs KYIBTYPBI 3I0POBbSl M IMOIIMOHAILHOTO OJIArOIOyHSI:

- OCO3HAHWE IIEHHOCTH 0e30IacHOro 00pa3a JKU3HH B COBPEMEHHOM TEXHOJOIMYEeCKOM MHUpE,
B)KHOCTH TIPABWJI O€30IIaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA J0pOrax, ¢ dJICKTPHYCCKAM U
TEIJIOBBIM 000pPYZIOBAaHUEM B JIOMAIIHUX YCIOBUSX;

- cOpMHUPOBAHHOCTH HaBbIKa pedIiekcHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO Ke

npaBa y Ipyroro 4eioBeKa;
6)TpyI0BOTO BOCITUTAHUSI:

- AKTUBHOE y4YaCTHE B PELICHMU MPAaKTHYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, TOPO/a, Kpasi) TEXHOJIOTHYECKOH M COUATbHON HAIpPaBIEHHOCTH, TPEOYIONNX B
TOM YHCJIE U PU3MUECKUX 3HAHUM;

- HHTEpeC K MPAaKTUYeCKOMY M3YUYEHHUIO podeccuil, CBA3aHHBIX C (PH3UKOML;

7) 3KOJIOTUYECKOTO BOCIIUTAHUSA:

- OpHEHTalMsi Ha TpUMEHeHHe (U3NYECKUX 3HAHWHA I pelIeHus 3axad B 00JIacTH
OKpY KaloIllel cpeibl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCJIEICTBUM AJIs
OKpYKaoILEeH Cpelbl;

- 0CO3HaHME III00aIbHOTO XapaKTepa 3KOJ0rMYECKHUX MPO0JIeM U IMyTeH uX peleHus;

8) amanTanuy K N3MEHSIOIUMCS YCIOBUSAM COLMAIBHON U PUPOAHOM

- HOTPeOHOCTh BO B3aMMOJICHCTBUHU NPH BBIMOJIHEHUH UCCIEA0BaHUN U MPOEKTOB (hrU3HUIECKOM
HAIPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYIHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pPe3 MIPAKTUUECKYIO AESITEIbHOCTD;

- 0TpeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHUI, B TOM 4ucie (HOPMYIUPOBATh HIECH, HOHITHUS,
TUIIOTE3BI O PU3UUECKUX OOBEKTaxX U SBJICHUAX;

- 0CO3HaHMeE Ae(UIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00acTi Gpu3uky;

- INITAHUPOBAHUE CBOETO Pa3BUTHUs B IPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUII;

- CTPEMJICHUE AHAIIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJIbI, O0IIECTBA U YKOHOMHKH, B
TOM YHCJIE C UCIOIb30BAHUEM (PU3UYECKHUX 3HAHUI;

- OLICHKa CBOMX JEHCTBUH ¢ YYETOM BIIMSHUS HAa OKPYXKAIOIIYK CpEAy, BO3MOXKHBIX

[JI00AJIBHBIX TTOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTAThHI
B pesynbpTare ocBOeHUS MporpaMMebl 1o (hU3MKe Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs y

oOyuatomerocst OyayT chopMUPOBaHbI METAIIPEIMETHBIE PE3YIbTAThl, BKIIOYAIOIINE MTO3HABATEIILHBIC

YHHUBEpCaJbHbIE Yy4eOHbIE MCWCTBUS, KOMMYHUKAaTHBHbIE YHHBEpCaJbHbIe y4yeOHBIE JeiCTBHS,

pEryJIITUBHbIE YHUBEpCaJIbHbIC yUeOHbIE IEHCTBUS.

[To3HaBaTebHBIC YHUBEPCATbHBIE YICOHBIC EHCTBHS

ba3oBrle mornueckue qeiicTBU:

. BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);
. yCTaHaBJIMBAaTh CYIIECTBEHHbIN MPHU3HAK KJIAacCU(UKALMK, OCHOBAaHUS JUIsl 0000LIECHUS U
CPaBHEHUS;

. BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUMS B pacCMaTpHUBaeMbIX (pakTax, JAHHBIX H



HaOJIIOICHUSIX, OTHOCSIIUXCS K (PU3UIECKUM SIBICHHUSAM;

. BBISIBIISITh NPUYMHHO-CIICACTBEHHBIE CBSI3W MPU HM3YYCHUH (UIUUECKUX SBICHUH H
NPOIIECCOB, JAENaTh BBIBOJBI C HCIOJIH30BAHMUEM JEIyKTHBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHHH,
BBIJIBUTATh TUTIOTE3BI O B3aUMOCBS3X (PU3UUECKUX BEITUYHH;

. CaMOCTOSITEITLHO BBHIOMpATh CTIIOCO0 pemeHus ydeOHo# (u3udeckor 3amaun (CpaBHEHUE
HECKOJIbKMX BAapHAHTOB pELICHHs, BHIOOp HamOoyee TMOAXOMSIIETO C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).

bazoBsle nccaenoBaresnbekue 1eHCTBHUS:

. HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHUS;

. MIPOBOAUTH MO CAMOCTOSATEIHHO COCTABICHHOMY ILIaHY OIBIT, HECTIOXKHBIA (HU3HMUECKUN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIe0BaHNE (PU3UYECKOTO SIBIICHUS;

. OLIEHMBATh HAa IPUMEHMMOCTb M JOCTOBEPHOCTh HMH(OpPMAILMIO, MOJYYECHHYIO B XOJ€
UCCIICIOBaHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITETILHO (POPMYJIMPOBATH 0OOOIICHHS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUsI, OTIBITA, HCCIICJOBAHUS;

. MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH MPEATOJIOKEHUS 00 UX PAa3BUTHU B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pabora ¢ nuadopmarnmeii:

. MPUMEHATh pa3jIMYHbIE METO/bI, MHCTPYMEHTBHl M 3alpochl NpHU IOHCKE U 0TOope
MH()OPMALIUK WIH JAHHBIX ¢ YYETOM IpeUI0KEHHON yueOHOH pu3nueckoi 3a1auu;

. aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M WHTEPIPETUPOBATH MH(POPMAIMIO Pa3IHUHBIX
BUJIOB U ()OPM TIPEICTABIICHUS;

. CaMOCTOSITETIbHO BBIOMpATh ONTUMANbHYIO (DOpMy MpEACTaBICHUS HHPOPMALUK U
WUTIOCTPUPOBATh peIllaeMble 3a7add HECIOKHBIMH CXEMaMH, TuarpamMmam#, WHOW TpaduKod M uX
KOMOHHAIUAMU.

KomMMyHHKaTHBHBIE YHUBEPCATbHBIC y4eOHbIC ICHCTBHS:

. B Xoie OOCyxIeHHs y4eOHOro Marepuana, pe3yabTaToB JabOopaTOpPHBIX padoOT H
NPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbI U BbICKa3bIBaTh WEH, HAICJICHHBIC Ha
peleHne 3a1a4M U MoAJIepKaHue 0J1aroxKenaTeaIbHOCTH OOIICHNS;

. COTOCTABJIATh CBOM CYXJACHUS C CYKACHUSMH JIPYTMX YYacTHHKOB JHasora,
OoOHapy>KUBaTh PA3JIN4KE U CXOACTBO MO3HUIINI;

. BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

. nyOIMYHO ~ TPENCTaBIATh  PE3YJbTaThl  BBIMOJIHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEZIOBAHNS, TIPOCKTA);

. MMOHUMATh W MCTIOIH30BATh MPEUMYIIECTBA KOMAaHAHON W WHIANBUIYAIBHON pabOTHI MpH
peleHnH KOHKPETHOH (pru3nyeckoit mpooiemMsl;

. NPUHUMATh LEJIM COBMECTHOW JESTeIbHOCTH, OpPraHM30BbIBATH JEMCTBHUA 1O €&
JOCTHKEHHIO: paclpeiessiTh poiiu, oOCYKIaTb MNPOLECChl M Pe3yslbTaThl COBMECTHOM pPaboOThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

. BBIMOJHATh CBOIO YacTh pabOThl, AOCTUras KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaNpaBJIECHUIO U KOOPJIMHUPYS CBOU JAECUCTBUS C IPYTUMH YICHAMHU KOMaH/IbI;

. OILICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUSAM, CAMOCTOSTEIILHO

chopMyITHPOBaHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.



PerynsiTuBHBIE YHUBEpCAbHBIC YUeOHBIE TCHCTBUS
Camoopranusanusi:

. BBISBJISITH MPOOJIEMBbl B )KU3HEHHBIX U yYEOHBIX CUTYalMsX, TPEOYIOIUX ISl PEIICHUS
bu3nyecKux 3HaAHUM;

. OPUEHTUPOBATHCA B PA3IMYHBIX NOAXOJAAX NPUHATHS peIHIeHUH (MHIUBHIyaJIbHOE,
NPUHATHE PEUICHUS B TPYIIe, IPUHATHE PEIICHHUH TPYIO);

. CaMOCTOSITENILHO COCTaBIISITh AITOPUTM pelIeHust (U3ndeckod 3amaud WM IUIaHa
UCCIICIOBAaHUS C y4ETOM HMEIOIINXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npezsiaraeMble BApUaHThI PELICHUH;

. JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAIIbHBIN UHTEIJIEKT:

. JaBaTh aJIEKBaTHYIO OLIEHKY CUTYallMH U TIpeJiaraTh IiaH e€ U3MEHEHUS;

. OOBSCHATh MPUYHMHBI TOCTHKEHHS (HEAOCTI)KECHNUSI) Pe3yNIbTaTOB AESITEILHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

. BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YHCJIE B XOJ BBIMIOJHEHUS (DU3HUECKOTO
WCCJICJIOBAHUA WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENICTB, W3MEHHUBIIUXCA CHUTYallUid,
YCTAQHOBJICHHBIX OMIMOOK, BO3HUKILIUX TPYIHOCTEH;

. OLIEHMBATh COOTBETCTBHUE PE3YNIbTATa LIENU U YCIOBHSM;

. CTaBHUThH ceOs HAa MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCHHM Ha HAYYHYIO
TeMY, IOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTHKY JPYTOro;

. NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pemeHHHd (QU3MYECKUX 3anad Wi B
YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ TPaBO JAPYToro.

INPEJAMETHBIE PE3YJIBTATHI

K koH1y 00y4enus B 7 Kilacce MpeIMeTHbIC PEe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAKATh
c(OPMHPOBAHHOCTH Y O0YYAIOLINXCS YMEHUI:

. UCTIONIb30BaTh MOHATHA: (U3MYECKHMEe H XUMHYECKHE SIBICHHs, HaOIIOACHueE,
OKCIEPUMEHT, MOJIeJb, THUIOTE3d, eIWHHIbI (PU3MYECKHX BEJIWYHMH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHMSI BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOe), MEXaHHMUYECKOe IBIDKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHUs, paBHOICHCTBYymOmas cuia, nedopmanus (ynpyras,
TTaCTUYECKasi), HEBECOMOCTbH, COOOIIAIONINECS COCY/IBI;

. pasnuuath siBieHus (qud@ys3us, TEIUIOBOES IBM)KCHHE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBWKCHHUE, HEPABHOMEPHOE ABIKEHHE, MHEPIUS, B3aUMOJCWCTBHE TEJ, PAaBHOBECHE TBEPHABIX TEN C
3aKpeIUIEHHON OCBIO BpAICHHs, Tepenavya MaBICHUS TBEPABIMH TellaMH, XUAKOCTSAMU M Ta3aMu,
atMoc(epHOe naBieHHE, TUIABaHWE TEJ, MPEBPANICHUS MEXaHHMYECKOH JHEpPIrur) 1O ONMHCAHHUI0 HX
XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JaHHOE (PU3UIECKOE SBIICHHE;

. pacro3HaBaTh MPOSIBICHNE M3YYCHHBIX (U3WYECKUX SBICHUA B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcie GU3NIECKUE SBJICHUS B IPUPOJIE: TIPUMEPHI ABMKEHUS C PA3IMIYHBIMUA CKOPOCTSIMHU B KUBOM
¥ HEKMBOH MPHUPOJIE, JCHCTBUE CUIIBI TPSHHS B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(HEPHOTO TaBICHUS
Ha J)KMBOW OpTaHW3M, IIaBaHHWE PBIO, phIYard B TEJI€ YEJIOBEKAa, MPH STOM IMEPEBOIUTH MPAKTUIECKYIO
3aJa4y B y4eOHYIO, BBIJICIISATh CYIIECTBECHHBIC CBOWCTBA (MPU3HAKN) (PU3MYECKHX SIBICHHIA;

. OIKCHIBATh W3YUEHHBIC CBOWCTBA TNl U (PM3MUYCCKHE SIBICHUS, MCIONb3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IIOTHOCTh BELIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSS CKOPOCTh, CHUJIa



YIPYTOCTH, CWJIAa TSHKECTH, BEC TeNa, CHia TPeHHs, JaBieHue (TBEPIOro Teia, >KUAKOCTH, rasa),
BBITAJIKMBAOIIAs CHJIa, MEXaHWYeCKas paboTa, MOLUTHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3 PHUIUEHT
MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETHYECKass W TOTCHIHUAbHAs JHEPrusi), MpH ONMHUCAHUHU
NPaBUIBHO TPAKTOBATh (DM3WYECKUH CMBICT HCIOJIb3YEMbIX BEIMYMH, MX O0O3HAUCHHS WM €IWHHIIBI
¢u3NUECKUX BEIMYNH, HAXOIUTH (POPMYJIBI, CBA3BIBAIONINE TAHHYIO (PU3UUECKYIO BETUUUHY C APYTHMU
BEJIMYMHAMU, CTPOUTH TPaGUKH N3yUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITHUYHH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U MPOLECCHI, UCTIONb3Ys MPaBUiIa
cJoXeHus cwi (BIOJb OJHOM mpsimoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUIIO
paBHOBecusi pbruara (OJI0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHHYeCKOM
SHEpIuu, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €r0 MaTeMaTHYecKoe

BBIPaKCHHUE;
. 00BACHATH PU3NUECKHE SABJICHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISITH MPUYUHHO

-CJIEJICTBEHHBIE CBS3H, CTPOUTh OOBSCHEHHE M3 1-2 JOrMYecKHX IIaroB ¢ ONopoil Ha 1-2 M3y4eHHBIX
CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemath pacu€THble 3a7aud B 1-2 JeHCTBHA, HCNONB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOIIME (PM3MUECKUE BEJIMYMHBI: HAa OCHOBE aHAlW3a YCJIOBUS 33Ja4yM 3alllChIBaTh KpaTKOe
yCJIOBHE, NOJCTaBIATh (PU3MUYECKHE BEIUYMHBI B (OPMYJbl M TNPOBOAUTH PACUYETHI, HAXOAUTH
CIPaBOYHbBIE JaHHBIE, HEOOXOAMMBIEC JUISl pEIleHHs 3a/ad, OLIEHUBATh PEAMCTUYHOCTDH IOJYYEHHOM
(bu3nYecKoil BEJTNYNHBI,

. pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIINTh IPU NOMOIIU (U3NUYECKUX METOJIOB,
B OINMCAaHMM HCCIIEJIOBAHUS BBIJCIATh IPOBEpSEMOE NPEANONIOKeHHe (TUIoTe3y), pa3udaTh U
MHTEPIPETUPOBATh MOJYYESHHBIH pe3ybTaT, HAXOAUTh OIIMOKHM B XOJI€ OIbITA, JIeJIaTh BBIBOBI 110 €r0
pe3ynbTaTaMm;

. IPOBOJUTH OIIBITHI O HAOTIOICHUIO (PU3NYECKUX SIBICHUN WM GU3UIECKUX
CBOMCTB Tel: (YOpMyIUPOBATH IPOBEPSEMbIE IPEIIONOKEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHMsl, 3aIIUCHIBATh X0/ OIBITa U (YOPMYJINPOBATH BHIBOIbI;

. BBINOJIHATD IpsIMbIE U3MEPEHUS PACCTOSIHUSA, BDEMEHHU, MaCChl Tea, 00bEMa,
CHJIBI U TEMIIEPATYPHI C UCIIOJIb30BAaHHEM AHAJIOTOBBIX U LU(POBHIX NPUOOPOB, 3aIIHCHIBATH
NOKa3aHUs IPUOOPOB € YYETOM 3aJaHHON aOCONIOTHON MOIPEIIHOCTH U3MEPEHUN;

. POBOJUTH UCCIIEJOBAaHHUE 3aBUCUMOCTHU OHON (pU3NYECKON BETUUUHBI OT APYTOH
C HCHOJb30BAHUEM IPSAMBIX H3MEPEHUH (3aBHCUMOCTH IIyTH PABHOMEPHO JBIXKYILEroCs Tejla OT
BPEMEHHU JIBKECHHUS TEJla, CUJIbl TPEHUS CKOJIBKEHUsI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
Tel U HE3aBUCUMOCTH CHIBl TPEHHUS OT IUIOIIAAU COIPUKOCHOBEHUS TE€J, CHJIbl YIPYTOCTH OT
YIUIMHEHMsI NPYKUHBI, BBITAIIKABAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHOHN 4acTH Tela U OT ILUIOTHOCTH
’KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT INTyOHHBI, HA KOTOPYIO MOTPYKEHO TeJo, YCIOBUI
IUIAaBAaHUs TEJ, YCJIOBUIl paBHOBECHS phlyara M OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAHWU Y4EeOHOTO
UCCIIIOBaHNS, COOMpATh YCTAHOBKY M BBINOJIHATH HM3MEPEHHsS, CIEAys MPEUIOKEHHOMY IUIaHy,
(UKCHPOBATH PE3YNbTATHl MOTYYEHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUIE MPEIOKEHHBIX
TabmuI ¥ rpaduKoB, NeNaTh BHIBOBI IO pe3yabTaTaM HCCIEI0BAHNUS;

. NPOBOJUTH KOCBEHHBIE HW3MEpEHUs (PU3NYecKux BeMWYMH (IUIOTHOCTH BEIECTBA
KHUJIKOCTH W TBEPIOTO Tejla, CHJIa TPEHMs CKOJIBKEHHS, NaBICHHE BO3/yXa, BBITAJKHUBAIOLIAS CHUIIA,
JefcTByIONasi Ha MOTPYKEHHOE B JKUAKOCTh TeNO0, KOI(D(MUIMEHT IMOJE3HOTO NEHCTBHSA MPOCTHIX

MEXaHU3MOB), CIEAys TPEATOKEHHOM MHCTPYKIMU: IIPU BBIIOJIHEHUH W3MEpeHUH CcoOupaTh



OKCIIEPUMCHTAJIbHYIO YCTAHOBKY M BBIYHCJIATH 3HAYCHUEC HCKOMOM BCIIMYMHBI,

. coONIOMaTh TpaBWJa TEXHUKH O€30IMacHOCTH TMpu  pabore ¢ JabopaTOpHBIM
o0opynoBaHueM;
. yKa3bIBaTh NPUHLUIBI JEHCTBHS NPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI,

TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECs] COCY/bl, OapOMeTp, pbluar, IMOABWXHBIN M HETOABHKHBIN
0JI0K, HAKJIIOHHAS TUIOCKOCTD;

. XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omnucaHus (B TOM YHCIE: TMOJIIMIHUKK, YCTPOMCTBO BOJOIPOBOJA,
TUJIPaBIMYECKUN MIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIOJIB3YSl 3HAHMS O
CBOMCTBaX (PM3NUECKUX SBICHUN U HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

. MIPUBOJIUTH MIPUMEPHI (HAXOIUTh HH(POPMALIUIO O IPUMEpax) IIPAKTHYECKOTO
UCTIOJb30BaHUs (DU3MUYECKUX 3HAHWW B TOBCETHEBHOW >KM3HU JUIsl oOecriedyeHusi 0e30MmacHOCTH MpH
oOpaieHuu ¢ mpudopaMu U TEXHUIECKUMH YCTPONUCTBAMH, COXPaHEHHS 310POBbs U COOIIOACHUS HOPM
SKOJIOTUYECKOI0 MOBEJICHUS B OKPY>KaIOIIEH cpeie;

. OCYILIECTBIIATH OTOOP UCTOUYHUKOB MHPOpMaIu B UHTEepHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM M MYyTEM CpPaBHEHUS PA3IHUHBIX
WUCTOYHUKOB BBIICTATh HWHGPOpPMAIMIO, KOTOpas SABISETCS MPOTUBOPEUMBOM WMIUM MOXET OBITh
HEJIOCTOBEPHOI;

. WCIIONIb30BaTh MPHU BHITIOJHEHUH Y4YeOHBIX 3aJaHHii HAyYHO--TIOMYJSPHYIO JIMTEPATypy
¢bu3nyecKkoro conepkaHus, CIpaBOYHBbIE MaTepHalibl, pecypchl ceTh WHTepHeT, BiIaieTh nmpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HHPOPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3/aBaTh COOCTBEHHBIE KPAaTKHE MUCHhMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
WUCTOYHUKOB HH(pOpMauu (PU3MUECKOro COACpX aHHUA, B TOM 4YHCIE IyOJUYHO [eNaTh KpaTKHe
COOOIICHUS 0 pe3ysbTaTax MPOEKTOB MM y4eOHBIX UCCIIEOBAHUM, TPU 3TOM I'PAMOTHO MCIIOJIB30BaTh
W3y4YCHHBI NOHATUHHBINA anmapar Kypca (pU3uKH, CONPOBOXK/IATh BHICTYIICHUE MTPE3CHTAIHECH;

. NpU BBHINIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUI paclpenesiTh OOs3aHHOCTH B
rpynmne B COOTBETCTBMM C NOCTaBJICHHBIMHU 3a/ladyaMM, CIEAMTH 32 BBIIIOJHEHHEM IUIaHA JIEHCTBUIA,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTh TPYIIIbI, BEICTPAUBAaTh KOMMYHHUKATHBHOE
B3aMMOJEHCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIIHX.

K koH1y 00y4enus B 8 Kilacce MpeIMeTHbIC PEe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAKATh
c(OPMHPOBAHHOCTh Y 00YYAIOLINXCS YMEHUI:

. UCIOJb30BaTh MOHSATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAIUIMUECKHE M aMop(HbIe Tejla, HACBILIEHHBIA U
HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEPATYpa, BHYTPEHHSS SHEPrUs, TEIUIOBOM JBUTATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsij, dJIEKTPUUECKOE MOJIE, MPOBOAHUKU U AUIEKTPUKH, TOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

. pasnuuaTh SBIEHUS (TEIUIOBOE pacIIMpeHHe M C)KaThe, TeIulonepenada, TEIUIOBOE
paBHOBecHE, CMa4yMBaHUE, KaMWUIAPHBIE SIBICHMS, HWCIAPEHUE, KOHJICHCAlUs, IUIaBJICHHE,
KpucTayum3amnusi  (OTBepAeBaHKUE), KHUIIEHHE, Teruionepeaada (TEeTUIONMpPOBOJHOCTh, KOHBEKITHS,
W3IIYYEeHHE), DIIEKTPHU3ALUS TEJ, B3aUMOJCHCTBUE 3apsI0B, ICUCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHE MArHUTOB, JEMCTBHE MArHUTHOIO TOJS HA MPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAS WHAYKIHSA) TI0 ONMUCAHWIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX TaHHOE (PU3HUECKOE SBIICHUE;

. pacrio3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (DU3MUECKUX SBICHHUN B OKPYXKAIOIIEM MUDE, B



TOM 4uciie (U3NUECKUE SBJIECHHS B NPUPOJAE: MOBEPXHOCTHOE HATSKEHHE U KAalWJUIIPHBIC SBICHHS B
nOpupoje, KpHCTaulbl B mpupoze, usnyudeHue CoiHLa, 3aMep3aHUe BOLOEMOB, MOPCKHE OpH3bI,
oOpa3zoBaHHE pOCHI, TyMaHa, WMHEs, CHera, 3JEeKTpUYECKHE SIBICHUS B aTMocdepe, IIEKTPHUECTBO
KMBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Apei( MOI0COB, POJIb MATHUTHOTO MOJISL AJIS XKU3HU Ha
3emile, MOJSPHOE CHSHUE, NPH ITOM HEPEBOAUTH NPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKK) (PU3NYECKUX SIBJICHUI;

. OIUCHIBATh U3YYEHHbIE CBOWCTBA TNl U (PU3UYECKUE SIBJICHUS, UCIIONB3Ys (pu3nueckue
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHsSSI SHEPrus, KOJMYECTBO TEIUIOTHI, YZAEIbHAas TEIIOEMKOCTD
BEILIECTBA, YAEIbHAs TEIUIOTa IUIABICHUs, ylelbHas TeIUloTa MapooOpa3oBaHUs, yAeNbHas TEIuloTa
CropaHusi TOIUIMBA, KO3(QUIMEHT mojJe3HOro MAEHCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAs
BJIQXKHOCTb BO3/yXa, 2JIEKTPUUECKUIl 3apsil, Cula TOKa, 3JEKTPUUYECKOE HANpPsDKEHUE, CONPOTUBIICHHE
IPOBOJIHHMKA, YJAEIBHOE CONPOTHUBIECHHE BELIECTBA, pa00Ta U MOILHOCTH 3JIEKTPUYECKOrO TOKA), IIPU
OIMMCaHuM IIPAaBUJIbBHO TPAKTOBATb (1)I/I3I/II{CCKHﬁ CMBICJI HCIIOJIB3YEMbIX BCJIMYMH, 0003HaUeHHs |
CAUHUIIBI (1)I/I3I/I‘ICCKI/IX BCJIMYMH, HAXOOIUTH q)OpMYJ'II)I, CBA3BIBAIOIIUEC NAHHYIO (1)I/I3I/ILICCKYIO BCJIMYMHY C
JPYTUMH BETMYMHAMU, CTPOUTH I'paMKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUYMH;

® XapaKTCpU30BaTh CBOMCTBA TCII, (1)I/I3I/ILICCKI/IC SABJICHUSA W TPOLECCChI, HCIIOJIb3YsA
OCHOBHBIC IIOJIOXXCHUA MOHCKYHHPHO'KHHCTHHCCKOﬁ TCOpUHU CTPOCHHSA  BCHICCTBA, IIPUHIMAIL
CYIEpIO3ULMH NoNeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH OMa Uit yyacTka
1eny, 3akoH Jixoyinsa-JIeHna, 3akoH coXpaHeHUs: SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTEMAaTHYECKOe BbIPaKEHHUE;

. OOBACHATh (PU3MYECKUE MPOLIECCHl U CBOICTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallMii IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh PUYMHHO-CIIEJCTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHHE U3 1-2 JOrMYecKuX IIaroB ¢ ONOpoi Ha 1-2 M3yueHHBIX CBOICTBA (U3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEI];

. pemate pacuéTHele 3amaud B 2-3  1OEHCTBHA, HCHOIb3YsS 3aKOHBI U (OPMYJIHI,
CBsI3bIBAIOIME (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJaudl 3aluChIBaTh KPaTKOE
YCJIOBHE, BBIABIATH HENOCTAaTOK NaHHBIX IJIS PELICHUs 3aJaud, BBIOMPATh 3aKOHBI U (OPMYIIbI,
HE0OX0AnMBIE JUIs €€ pelLIeHus], IPOBOAUTH PACUETH M CPABHUBATH TMOJIyYEHHOE 3HAUCHNE (PU3NIECKON
BEJINYMHBI C U3BECTHBIMU JJaHHBIMU;

. pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOKHO PELIMTh P MOMOIIU (HU3HYECKUX METO/IOB,
HCII0JIb3YsL OIIMCAaHHUE  HCCJIICAOBAHUA, BBIICIIATH IMPpOBEPAEMOC  MPEAIIOJIOKCHUEC, OLICHUBATh
IMMPaBUJIBHOCTD MOPAAKa MIPOBEACHUA UCCIICJ0BAHNs, 1€J1aTh BHIBOJbI;

. IIPOBOJUTD OTBITHI 110 HAOIIOACHNIO (PU3NUECKUX SBICHUHN WM (PU3NIECKUX
CBOWCTB TeJ (KaNmWUISpHBIE SBJICHUS, 3aBUCHMOCTh JABICHHUS BO3IyXa OT €ro o0bEéMa, TeMIepaTyphl,
CKOPOCTH IpOLECCA OCTHIBAHUS M HArPEeBaHUs IIPU U3JIyYEHUH OT LIBETa U3JIydaromiel (MorIomaromeit)
TMOBEPXHOCTHU, CKOPOCTh HCIIAPCHUA BOABLI OT TEMIICPATYPBI JXUAKOCTH U ITIOMIaAn ec MMOBCPXHOCTH,
JNEKTpHU3alys Tel M B3aMMOJEHCTBHE OHIEKTPUYECKUX 3apsAfoB, B3aUMOJACHUCTBHE IOCTOSTHHBIX
MAarbdvuToB, BU3yajlnu3allud MAarHUTHBIX MOJIEH ITOCTOSHHBIX MAar"HuToOB, HGI\;ICTBI/IH MAarHuTHOI'O IIOJIA Ha
NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOMCTBA HJIEKTPOABHUIATENsl MOCTOSHHOTO TOKA):
dbopMynupoBaTh TPOBEpsiEMblE  TPEANOJIOKEHHsS, COOMpaTh YCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUsI, OTIMCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI;

® BBIIIOJIHATH MPAMBIC UBMEPCHHA TEMIICPATYPHI, OTHOCHUTEIIBHOM BIaKHOCTH
BO3/1yXa, CHJIbl TOKA, HANIPSKEHHsI C UCIIOJIb30BaHUEM aHAJIOTOBBIX MPHOOPOB M NaTYUKOB (PU3NYECKHUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTaThl U3MEPEHUH C yUETOM 3alaHHOHN a0COIIOTHOM MOTPEIIHOCTH;



. MPOBOAUTH WCCIIEIOBAaHHE 3aBUCHMOCTH OJTHON (PM3NYECKON BEITMUUHBI OT JPYTOM
C HCHOJB30BAaHUEM MPSMBIX M3MEPEHUH (3aBUCHMOCTH COIPOTHUBIICHHS MPOBOJHHKA OT €ro JJIUHBI,
IUIOIIAIM TONEPEYHOI0 CEYEHUS M YJENbHOIO CONPOTHBIICHHS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYLIET0 4Yepe3 MPOBOAHMK, OT HAIPSDKEHUS Ha MPOBOJHHUKE, MCCIIEJOBAHUE IOCIIEJOBATEIBHOIO U
NapajyiebHOTO COEIMHEHUH TPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBaHHE, COOMPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs], Ccleays NpPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3YNbTaThl IOJTY4EHHOMN
3aBHCUMOCTH B BUI€ TaOIMIl ¥ rpaMKOB, A€TaTh BEIBOAKI 110 pe3yJIbTaTaM UCCIICAOBAHMS;

. NPOBOJUTH KOCBEHHbIE HM3MEpeHHs (U3NYECKHX BeNUYMH (yAeTbHas TEIUIOEMKOCTD
BEIIECTBA,CONPOTUBIIEHUE MTPOBOTHIKA, Pa00OTa K MOLTHOCTH JIEKTPHUYECKOTO
TOKa): IUIAHUPOBATh U3MEPEHHMs, COOUPATH IKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIICHYS
NPEUI0KEHHON MHCTPYKIIMHU, U BBIYMCIIATH 3HAUEHNUE BEIIMUUHBL;

. coOnrofaTh TMpaBWiIa TEXHUKH Oe30macHOCTH TMpu  pabore ¢ J1abopaToOpHBIM
o0opynoBaHUEM;
. XapaKTepU30BaATh IPUHIHUIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB

C OTMOpO Ha WX ONMUCAHUs (B TOM YHCIIE: CHUCTEMa OTOIUICHUS AOMOB, TUTPOMETp, MapoBasi TypOuHa,
aMIEpMETp, BOJBTMETP, CUETYHK AJIEKTPUUYECKOW HHEPrUH, dSJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI (MIPUMEPHI), SICKTPUUYECKUE MPEAOXPAHUTENH, 3SJICKTPOMATHUT,
3JIEKTPOABUraTeNIb MOCTOSHHOTO TOKa), WCMOJb3ys 3HAHMS O CBOWCTBAX (PU3MUECKUX SBICHUNH U
HeoO0XoanMble PU3NIECKUe 3aKOHOMEPHOCTH;

. pacmo3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA W M3MEpPUTENbHbIE MPHOOPHI IO
CXeMaM U CXEMaTHYHBIM DPHUCYHKaM (KHUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETp, TUTPOMETP,
JIBUTATEJIb BHYTPEHHETO CTOPaHHUsl, 3JIEKTPOCKOI, PEOCTAaT), COCTABIIATH CXEMBbI DJIEKTPHUUECKUX IIeTIeH ¢
MOCTIEIOBATEIBHBIM | TapaUIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pasziinyas yCJIOBHBIE 0003HAUYCHUS
AJIEMEHTOB JJICKTPUUYCCKHUX TIETICH;

. NPUBOJUTH TMPUMEPbl  (HAXOauTh HHPOpPMAIMIO O TpUMEpax) HPaKTUIECKOTO
UCTIOJb30BaHUS (DU3MUSCKUX 3HAHWH B TIOBCETHCBHOW JKU3HU Uil oOecriedyeHuss 0e30MmacHOCTH TPH
oOpaliieHuy ¢ MPUOOPaMH U TEXHUICCKUMH YCTPOHCTBAMH, COXPAaHCHHS 3I0POBbs U COOJTIOACHUS HOPM
9KOJIOTUYECKOTO MOBEACHUS B OKPYKAOIIICH CPe/Ie;

. OCYIIIECTBIISATh MOMCK MH(pOpManuu (U3MUecKoro cojaepkanns B IHTepHETe, HA OCHOBE
UMEIONIMXCS 3HAHUW W TyTEM CpPaBHCHHS JIONOJHHUTEIbHBIX WCTOYHHMKOB BBIACIATH HMH(OPMAIIHUIO,
KOTOpasi ABJISICTCS IPOTUBOPEYHBOM MIIM MOXKET ObITh HEJIOCTOBEPHOI;

. WCIIOJIb30BaTh MPH BBITIOJHCHUN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOro CONEpKaHus, CIPaBOYHBIC MaTepHallbl, pecypchl ceTH WHTepHeT, BiIajeTh NMpuéMaMu
KOHCIIEKTUPOBAHMSI TEKCTA, MPeoOpa3oBaHus HHPOPMAIIMHA U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3/laBaTh COOCTBEHHBbIC MHMCBMEHHBIC W KpATKUE YCTHBIE COOOIIEHUs, 00001mas
WHPOPMAITUIO M3 HECKOIbKUX HWCTOYHHKOB (PH3MUECKOTO COACpNKAHHUSA, B TOM YHUCIE ITYOJIUIHO
MIPEJICTABIISATh PE3yJbTAaThl TMPOSKTHOW MJIM MCCIIEOBATEIHCKOW NEATETHHOCTH, TPH TOM T'PAMOTHO
WCTIONb30BaTh M3yYCHHBIH TOHATHHHBIA ammapar Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHHE
Mpe3eHTalNeH;

. NpU  BBHITIOJTHEHUH YYEOHBIX TPOEKTOB W WCCIEAOBAaHUN (U3NYECKUX IMPOIECCOB
pactpenensiTs 00sS3aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTaBICHHBIMHU 3a/ladyaMH, CICTUTH 3a
BBITIOJTHEHUEM TIJIaHa JICWCTBUH W KOPPEKTHPOBATH €T0, aIeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIA/I B
JESITEIbHOCTh TPYMIBI, BBICTPAMBATh KOMMYHHKATHBHOE B3aWMOJICHCTBHUE, MPOSBISAS TOTOBHOCTH
paspemaTh KOH(QIUKTHI.



K konmy o0y4enus B 9 kiacce mpeaMeTHbIe Pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

. UCTIONIb30BaTh TOHATHSA: CHCTeMa OTcu€Ta, MaTephajbHas TOYKa, TPACKTOPH,
OTHOCHTEIIFHOCTh MEXaHHYECKOro MBIDKeHHs, naedopmanmsa (ympyras, IUlacTHYECKas), TPEHHE,
[EHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE
TEJNO, HEHTP TSHKECTH TBEPAOrO Tejla, pAaBHOBECHE, MEXaHM4YeCKHe KOJIeOaHUs W BOJHBI, 3BYK,
UHQpa3ByK W YIbTPa3ByK, OJJEKTPOMArHUTHBIC BOJHBI, IIKajla OHJIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JAIbHO30PKOCTH, CIEKTPhl HMCIYCKAaHUS M IOTJIOIICHUs, aibda-, Oera- U ramma-
U3JTY4eHUs], U30TOIBI, s/IEpPHAs SHEPTeTHUKA;

. pa3nuyath SBIEHUS (PaBHOMEPHOE M HEpaBHOMEpPHOE NPSMOJIMHEHHOE BH)KECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABIKEHHE, CBOOOTHOE IMaJCHUE Tell, pABHOMEPHOE JBIKEHHE TI0
OKPY’KHOCTH, B3aUMOJICUCTBUE TEJ, pEaKTUBHOE JIBIDKEHUE, KOJieOaTeIbHOE JABIKEHHUE (3aTyXarouiue u
BBIHYK/ICHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE [BHKEHHE, OTPAKEHUE 3BYKa, MNPSMOJIMHEHHOE
pacrnpocTpaHeHHe, OTPaKEHHUE M TMPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE OTpPaXKCHHE CBETa,
pasjoxeHue Oelloro cBeTa B CHEKTP M CJIOKEHHE CIEKTPAJbHBIX I[BETOB, IHCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIEKTPa M3JIyYEHHs) 10 OMUCAHUIO MX
XapaKTEePHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBJICHHE;

. pacro3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (DU3MUYECKUX SBICHUN B OKpYyKaroleM mupe (B
TOM 4ucie (U3MYECKue SBJICHHUA B TMPHUPOJE: NPUIUBBI U OTJIMBBI, ABMKEHUE TuiaHeT CoJHEYHOMH
CHUCTEMBI, PEaKTUBHOE JBWKEHHE JKHMBBIX OpPraHMW3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHUE, CEHCMHUYECKHE BOJHBI, IIyHAMH, 3XO0, I[BE€Ta TeJ, ONTHUYECKHUE SIBJICHHUS B MPHUPOIE,
OuoJorMuecKoe JecTBHE BHIMMOTO,  YJIbTPAa(UOIETOBOTO M  PEHTIEHOBCKOTO  W3JIYUYCHHIA,
€CTECTBEHHBIN paJMOaKTUBHBIA (POH, KOCMHUYECKHE JIyYd, PAAMOAKTHBHOE H3JyuYe€HHE MPHUPOIHBIX
MUHEpAJIOB, NEHCTBHE PaJMOAKTUBHBIX W3IyUYEHHH HAa OpPraHu3M 4eJOBEKa), MPH ITOM NEPEBOIUTH
NPaKTUYECKYI0 3a/1adyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBbIC CBOWCTBA (TMPU3HAKH) (HUBNUECKUX
SIBJICHUM;

. OIMCHIBATh W3YyUCHHBIE CBOMCTBA TeN M (DM3NYECKUE SIBICHUS, UCTIONB3Ys (hrusndeckue
BEJIMYMHBI (CPE/HSE M MTHOBEHHAs CKOPOCTh Teja IMpH HEPaBHOMEPHOM JIBKCHUH, YCKOPEHHE,
nepemMenieHne, myTh, YrioBas CKOPOCTb, CHJIa TPEHUS, CHJIa YNPYrOCTH, CHJAa TSDKECTH, YCKOPEHHUE
CBOOOJHOTO MaJCHUs, BEC Tela, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHW4ecKas paboTa M MOIIHOCTH,
NOTEHIMATBHAS YHEPTUS TeJa, MOJHIATOTO HaJl MOBEPXHOCTHIO 3€MIIH, TOTEHIMATbHASL SHEPTHSI CXKATON
NPY>KUHBI, KHHETHYECKast SHEPTHs, MOJIHAS MEXaHHUYEeCKas DHEPrusi, MEepHoJ U YacToTa KoJeOaHWi,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHHUS CPEJIbl),
NP ONMUCAaHUHM MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCHOJIb3yEMbIX BEJIMYMH, 0003HAUCHUS U
€MHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMYUHY C
JIPYTHMU BEIMYWHAMH, CTPOUTH TpadUKN N3YUIEHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHUNH;

. XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS M IMPOIECCHI, UCTIONB3YS 3aKOH
COXpAaHEHUs OHHEPIHH, 3aKOH BCEMHPHOTO TATOTCHHWS, TPHUHIMI CYMEPIO3UIMH CHJI, TPHHIINI
oTHOcUTeNnbHOCTH ['anmumes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWS WMITYJIbCa, 3aKOHBI OTPAKCHHUS H
TIPETTOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCEIT TIPH SJCPHBIX PEAKINAX, IPU
9TOM J]aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA ¥ 3aIHMCHIBATh €T0 MaTEMaTHUECKOE BHIPAKEHUE;

. OO0BSACHATH PU3NIECKHE MTPOIIECCHI M CBOWCTBA TEII, B TOM YHCJIE U B KOHTEKCTE
CUTYyaIil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITh IPUYUHHO-CIICICTBEHHBIC

CBSI3U, CTPOHUTH OOBSCHEHHWE W3 2-3 JIOTWYECKHUX IIaroB C ONOpoid Ha 2-3 HM3Y4YEHHBIX CBOWCTBA



¢dusnueckux sABICHUH, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

. pemath pacu€THbIe 3a7a9n (OMUPAOIINECS Ha CHCTEMY M3 2-3 ypaBHEHHUH), UCIIONB3YS
3aKOHBI U (OPMYJIBI, CBSI3bIBAIONINE (DM3NYECKHE BEIWYMHBI: HA OCHOBE aHAJIHM3a YCIOBHS 3a7ad
3aMUCBIBAaTh KPATKOE YCIOBHUE, BBISBIIATH HEJOCTAIOIINE UM N30BITOYHBIE TAaHHBIE, BRIOMPATh 3aKOHBI
¢dopMynbl, HEOOXOOMMBbIE M pPEIIeHHs, IPOBOIUTH PACUYETBI M OLEHHBATH PEATMCTHYHOCTD
MOJY4YEeHHOTO 3HAa4YeHUs (PU3MYecKOr BETMUHHBL;

. pacmo3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIHU (PU3NIECKUX METOJIOB,
UCTIONIb3YSl  ONHCAHWE HCCIENOBaHUs, BBIACHATH IPOBEPSEMOE NPEANOJIOKEHHE, OICHUBAThH
NPaBWIBHOCTh TOPSAIKA MPOBEICHHS HCCIEI0BAHUs, 1€7aTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTaThI
HAOJIFOIEHUH U OIIBITOB;

. MIPOBOJUTH OIIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUHN WM GU3NIECKUX CBOMCTB TEl
(u3ydenue BTOporo 3akoHa HploTOHa, 3aKOHAa COXpaHEHUs! YHEPTUH, 3aBUCUMOCTb IIEpHOJa KoJeOaHH
NPYXHUHHOTO MasTHHKAa OT MAacChl Ipy3a M >KECTKOCTU HPYXHHBI U HE3aBHCUMOCTH OT aMIUIUTY.BI
MaJIbIX KOJIeOaHUH, NMPsIMOIMHEHHOE PacHpOCTpaHEHHE CBETa, PasoXKeHHe Oesoro cBera B CHEKT,
U3y4yeHHE CBOWCTB H300pakeHUs B IUIOCKOM 3€pKajle M CBOWCTB H300paskeHHMsl IpeaMmera B
cobuparoleil JInH3e, HaOJI0JeHHe CIUIOUIHBIX U JIMHEWYaThIX CIEKTPOB M3JIy4EHUs): CAMOCTOATEIbHO
cobupaTh YCTaHOBKY M3 H30BITOYHOro Habopa 00OpYyIOBaHUS, OIUCHIBATH XOJA ONBITA M €ro
pe3ynbTaThl, GOpMYIHPOBATH BHIBOIBI;

. MPOBOIUTH PU HEOOXOUMOCTH CEPHIO MPSIMBIX U3MEPEHUi, onpeeNsis cpeaHee
3Ha4YEHUe U3MepsieMoil BelnnuMHbl ((POKyCcHOE paccTosiHuEe coOMparoleil JIMH3bI), 000CHOBBIBATh BEIOOP
croco6a n3MepeHust (M3MEPUTENILHOTO PUOOPa);

. IPOBOJUTH HCCIIEOBaHHE 3aBUCHMOCTEH (DU3MYECKUX BEIUYUH C HCIIOIH30BAaHHEM
IPSMBIX U3MEPEHU (3aBUCHMOCTD ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBIDKCHUH 0e3 HadaJbHOU
CKOpOCTH, TepuoJa KoJeOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJUHBI HUTH, 3aBUCHMOCTH YyTJja
OTpaKEHHS CBETa OT yIja NaJeHUs W Yyrja MpeJoMJICHUS OT YyIiia NaJeHHs):. IUIAHHUPOBaTh
UCCIICIOBAaHUE, CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTaThl IOJYYECHHOMN
3aBHUCUMOCTH (DM3MYECKUX BEIWYMH B BUAE TaONUI U rpaduKoB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIICIOBAHMUS;

. MIPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEITMUYHH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tella IMPH PAaBHOYCKOPEHHOM JIBWKEHUH, YCKOpPEHHE CBOOOJHOrO MaJeHUs, >XECTKOCTh
NPY>KUHBI, KOOPPHUINEHT TPEHHSI CKOJIBKEHUsI, MEXaHH4YecKast padoTa ¥ MOIHOCTb, YACTOTa M MEPUOT
KOJICOAHUI MaTeMaTH4YeCKOro U TPYKHHHOTO MAasSTHUKOB, ONTHYECKas CUIa COOMpAIOLIeH JIMH3HI,
panMoaKTUBHBIA (OH): TUIAHUPOBATH M3MEPEHHs, COOMpAaTh AKCIEPHUMEHTAJIBHYIO YCTaHOBKY U
BBINIOJHATh M3MEpPEHMs, CIedys NPeUIOKEHHOW HWHCTPYKLIUH, BBIYMCIATH 3HAYCHHUE BEIUYMHBI H
aHAJIM3UPOBATH MOJydEHHBIC PE3YJIBTAThI C YUETOM 33JaHHOM MOTPEIIHOCTH M3MEPEHHI;

. coOyoaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe crabopaTOpHBIM
o0opynoBaHueM;
® pa3jan4yaTb OCHOBHBIC IIPHU3HAKHW HW3YUCHHBIX (1)I/I3I/I‘I€CKI/IX MO)ICHCﬁl MaTepuajibHas

TOYKa, a0COJIOTHO TBEP/IOE TEJIO, TOUCUHBIH HCTOYHUK CBETA, JIyd, TOHKAs JINH3A, IUIaHETapHAs MOJIENb
aTOMa, HyKJIOHHasl MOJI€JIb ATOMHOTIO SIpa;
. XapaKTepU30BaTh IPUHIIUIIBI JCHCTBUS U3YYEHHBIX TPUOOPOBH TEXHHUYECKUX YCTPOMCTB
C OIOPOH HA UX ONMHUCAHHUSA (B TOM YHCJIE: CIIMIOMETP, TaTYNKU TOJI0XKEHUS,
pacCTOSHUS M YCKOPEHHUs, pakeTa, 9XO0JIOT, OYKH, MEPUCKOI, (OoToanmapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCNOIb3ysl 3HaAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUH U



HE0O0X0MMbIe (GU3NIECKUE 3aKOHOMEPHOCTH,

. UCIOJIB30BaTh CXEMBl U CXEMaTH4YHBIE PUCYHKHM H3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPU PEIIEHUH Y4eOHO-NPAKTHUECKUX
3ajja4, ONTHYECKHUE CXEMBI ISl IOCTPOEHMS M300pakeHUil B INIOCKOM 3epKajie U coOMparoLie JINH3E;

. HOPUBOAUTH IPUMEPHI (HAXOJUTh HH(POPMALHMIO O IPUMEPAxX) NIPaKTUIECKOTO
UCIIOJIb30BaHUs (DU3UUECKHX 3HAHUI B MOBCEJHEBHOM >KM3HM Ul oOecredeHHs Oe30MacHOCTH IpU
oOpalleHuu ¢ npudopaMu U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 3I0POBbS U COOJIIOAEHHS HOPM
9KOJIOTHYECKOT0 MOBEACHHUS B OKPYXKAIOILLIEH Cpelie;

. OCYIIECTBIATh IoUCK HH(popMmauuu Qusnueckoro cozaepkanus B HHrepHere,
CaMOCTOATENIbHO (POPMYNUpPYsI MOUCKOBBIA 3alpoc, HAXOMUTh IIyTH OIpPEAETCHUs JOCTOBEPHOCTU
HOJTy4eHHON MH(POPMAIM Ha OCHOBE UMEIOIIMXCSI 3HAHUH U IOTIOJHUTEIbHBIX HCTOYHUKOB;

. UCIIOJIb30BaTh NPH BBINOJIHEHUM YYeOHBIX 3a/laHUi Hay4YHO-TOMYJISPHYIO JIMTEPaTypy
(Gu3MuecKoro cojep>kaHus, CIpaBOYHbIE MaTepHajbl, pecypchl cetu VHTepHeT, BianeTh npuémamu
KOHCIIEKTUPOBaHMS TEKCTa, Ipeodpa3zoBaHus MH(GOPMAIMK U3 OJJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

. co3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE M YCTHBIE COOOLIEHUS HAa OCHOBE MH(OpMaIMy U3
HECKOJIbKMX MCTOYHHKOB (PM3UUECKOT0 COJEp KaHUs, MyOJIUYHO MPECTABIATh Pe3yIbTaThl IPOSKTHOM
WIA UCCIIENA0BATENbCKON NEATENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BATHh M3YUYEHHBIN MOHSITHHHBIN
anmapar M3y4aeMoro pasziena (U3MKH U COIPOBOXJATh BBICTYIUIGHHE Npe3eHTalued c yd4éTom
0COOEHHOCTEH ayUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHMUE 7 KJIACC

Ne  IHaumenosanue pasnenos | Kommaectso gacos OnexTpoHHbIE (LU(PPOBHIE) Ocobennocty 00pa3oBaTeIbHOM
/I [TeM IPOTrPaMMBI Bcero | KontposbHble [IpakTuyeckue | oOpa3oBaTeNbHBIE PECYPCHI JESATEIIBHOCTH C
paboThI paboThI obyuaromumucs ¢ OB3
Paznen 1. ®usuka u e€ poib B TO3HAHWU OKPYKAIOIIET0 MUPA
1.1 |®usuka - Hayka o ipupoIe 1 0 0 bubnmnoreka [JOK VYcTHBIN Onpoc: OTBET 1O
https://m.edsoo.ru/7f416194 QITOPUTMY WJIH C
1.2 | ®Ousnueckne BETMYNHBI 2 0 1 Bu6imoreka [JOK HCIIOJIb30BaHUEM IIaHA
https://m.edsoo.ru/7f416194 (CXeMBI); IOMONHATEIIbHOE
1.3 | EcrecTBenHOHAyUHbIIT 2 0 1 bubnmnoreka [JOK BpeML LIpH HOATOTOBKE OTBCTA Y
METOI TO3HAHHS https://rn.eds00.ru/7f416194 IOCKH, MCTIONB30BAHUE
HaTJISAHBIX TOCOOMIA.
Peuienue 3apay: ¢ nOMOIIBIO
YUUTEJIS; 10 00pasiry.
Hroro no pazneny 5
Paznen 2. IlepBoHavaibHbIE CBEACHUS O CTPOSHHH BEIIECTBA
2.1 | Crpoenue BewecTsa 1 0 0 bubnmnoreka [JOK Y CTHBIM ONPOC: OTBET IO
https://rn.edsoo0.ru/7f416194 AITOPUTMY WJIH C
2.2 | lswkenue u 2 0 1 Bubimorexa [JOK UCIIOJIb30BaHUEM ILIaHA
B3aUMOJEICTBHE YaCTHII https://rn.edsoo.ru/7f416194 (CXeMbl); TOTIOTHATENBHOE
BeIecTBa BpEMs IIPU MIOATOTOBKE OTBETA Yy
2.3 | ArperaTHble COCTOSHHS 2 0 0 bubnnoreka [IOK JAOCKH, HCHOHBSOBaIEHe
BemecTra https://m.edso0.ru/7416194 | HATUUHBIX NOCOOU.
Pemienune 3anay: ¢ noMous0
YUUTEIIS; 10 00pasiry.
Hroro no pazaeny 5
Pasnen 3. JIBmkeHue u B3aUMOICHCTBHE TEIT
3.1 0 bubnmnoreka [IOK VYcTHbIM Onpoc: OTBET 10

‘MexaHI/meCKoe ‘ 3 ‘ 0



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

JBIDKEHIE https://m.edsoo.ru/7f416194 ATOPHTMY HITH C
3.2 | Unepuus, macca, 4 0 1 Bu6mmorexa [JOK HCIOJIb30BaHUEM TlJIaHA
IUTOTHOCTb https://m.edso0.ru/7f416194 (cxeMbl); IOTOIHUTEIEHOC
3.3 | Cuma. Buasl cun 14 1 2 Bubsnorexa [IOK BpEMs IIpH IIOATOTOBKE OTBETA Y
https://rn.edso00.ru/7f416194 AOCKH, HCIIOIESOBAHAC
HaTJISITHBIX TIOCOOUH.
Pemenue 3agad: ¢ noMOIIbIO
YUUTEIIS; TI0 00pasiry.
Uroro no pazneny 21
Paznen 4. JlaBneHue TBEPABIX TEII, )KUIKOCTEH U Ta30B
4.1 | Napnenue. Ilepenaua 3 0 0 bubmmoreka [IOK Y CTHBIN Onpoc: OTBET 1O
JaBJI€HUsI TBEPIBIMU https://rn.edsoo.ru/7f416194 QITOPUTMY WU C
TEJIaMU, XKHUJKOCTSIMHU U UCTIOJIb30BaHUEM IIJIaHA
razamu (cXeMmpl); JOIOTHUTEIIBHOE
4.2 | JlaBneHue ®HUIKOCTU 5 0 0 Bubsimnorexa [IOK BpeMs IIpU MOATOTOBKE OTBETA Yy
https://rn.edso0.ru/7f416194 AOCKH, HCIIOJIL30BaHHC
4.3 | ATMochepHOe J1aBlIeHHE 6 0 0 Bu6nuorexa LIOK HaIJIs/IHBIX TI0COOH .
https://rn.eds0o.ru/7f416194 PemeHH‘? 3a/lat. € OMOTIBIO
4.4 | JleiicTBue XuaKocTH M Ta3a | [ 1 3 bu6muoreka IJOK YHHTEI; 110 00pasLy.
Ha MOrpy>XEHHOE B HUX https://rn.edso0.ru/7f416194
TEJ0
Uroro no pazneny 21
Paznen 5. PaGora 1 MOLTHOCTB. DHEprus
5.1 | PaboTa u MOIHOCTS 3 0 1 bubnmoreka [{OK YcTHBIN ONpOC: OTBET O
https://rn.edsoo.ru/7f416194 AJITOPUTMY WITH C
5.2 | TIpocThie MEXaHU3MBbI 5 0 1 Bu6mmorexa [JOK WCIIOJIb30BAaHHUEM TTaHa
https://rn.edsoo.ru/7f416194 (cXembl); JOMOIHUTENEHOS
5.3 | Mexanudeckas SHEprus 4 1 1 Bubmorexa [TOK BpEM: IIpU TIOATOTOBKE OTBETA Y
https://rn.eds00.ru/7f416194 AOCKH, HCIONB3OBAHNC
HaTJISTHBIX TTOCOOMIA.
Pemenue 3ama4: ¢ momMoIibo
YUHTEIS; 10 o0pasiry.
Uroro no paszuneny 12
Paznen 6. [IpomexxyTouHas aTTecTanus
6.1 | Mrorosas KOHTPOJIbHAs 1 1 0
pabora
Uroro 1
PesepBHOe Bpems 3
68 4 12

OBHIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME



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

8 KJIIACC

YACOB 110 TTPOTPAMME

Ne  |Haumenosanue pasnenos| Koiandecrso sacos DnexTpoHHbIE (LIUPPOBBIE) OcoOenHocTy 00pa3oBaTeNbHON
/T |1 TeM POrpaMMBbI Bcero | KontponbHbie [TpakTuuyeckue | 0Opa3oBaTeNbHBIE PECYPChI JESTENIbHOCTU C 00YYarOIIMMHUCS C
paboTEI paboTEI OB3
Pazgen 1. TennoBeie sBIEHUS
1.1 | Crpoenue u cBoiicTBa 7 0 2 bubmmorexa [JOK Y CTHBIN Onpoc: OTBET MO
BEIIECTBA htpps://m.edsoo.ru/7f4181ce QITOPUTMY I C
1.2 | TennoBsie MPOIIECCHI 21 1 5 Bu6nuorexa IIOK WCITOJI30BAaHUEM TIIaHa (CXEMBI);
https://m.edsoo.ru/7f4181ce AOTOTHHUTENBHOC BpEM IIpH
MOJITOTOBKE OTBETA Y JOCKH;
UCIIOJIb30BaHUE HATIISTHBIX
MOCOOHIA.
Pemienue 3amau: ¢ momMoIpo
YUUTEJIS; 10 00pasiy.
Utoro mo pazneny 28
Pazgen 2. DnexTpuueckue U MarHUTHBIE SIBJICHUS
2.1 | Dnexrpuyeckue 3apsaasl. | ! 0 1 Bu6moreka IJOK Y CTHBII OIIPOC: OTBET MO
3apspKeHHbIE Tejla U UX https://m.edsoo.ru/7f4181ce QITOPUTMY WIIH C
B3auMO/IeiicTBUE UCTIOJIb30BaHUEM I1JIaHa (CXEMBI);
JIOTIOJTHUTEIHHOE
2.2 | [TocTosHHKIIT 20 1 7 bubnunoreka [IOK BpEMs IIPH IIOATOTOBKE OTBETA Y
ANEKTPUICCKUI TOK https://m.edsoo.ru/7f4181ce JIOCKH; MCITOJIb30BaHHE
2.3 | MarHuTHbI€ IBJICHUS 6 1 1.5 Bu6nuorexa IJOK HaIJISTHBIX TOCOOUH.
https://m.edso0.ru/7f4181ce Pemmenne 3anat: ¢ nomompio
2.4 | DnekTpoMarHuTHas 3 0 0 Bu6mmoreka LIOK YUHTEIIS; 10 00pasiy.
WHIYKIUS httDS://m.EdSOO.rU/7f4181CE
2.5 | [Ipomexxyrounas 1 1 0
aTTecTaIus
Utoro mo pazneny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO 68 4 16.5
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9 KJIACC

Ne  |Haumenosanue pasnenos| Koandecrso sacos DnexTpoHHbIE (LIUPPOBBIE) OcoOenHocTn 00pa3oBaTeNbHON
/I {1 TeM IIPOrpaMMBl Bceero | KonrtpoinbHbie [IpakTudeckre | 0Opa3zoBaTeNbHBIE PECYPCHI JESTENIbHOCTU C 00YYarOIIMMHUCS C
paboThI paboThI OB3
Pazgen 1. Mexannueckue siBIIEHUA
1.1 | Mexannueckoe 10 0 1 bubnnoreka [IOK YcTHBIM Onpoc: OTBET 1O
JIBYDKEHHE U CITOCOOBI €ro https://m.edsoo.ru/7f41a4a6 QITOPUTMY WIIH C
ONHCAHUS UCIOJIb30BaHUEM I1JIaHa (CXEMBI);
1.2 | B3aumopaeiictBue Teln 20 1 3 Bu6mmorexa [JOK JOTIOJTHUTENBHOE BpEMsI IIPH
https://m.edsoo.ru/7f41a4a6 HIOATOTOBKE OTBCTA y I0CKH,
1.3 | 3akoHBI COXpaHEHHS 10 0 3 Bu6nuorexa [IOK HCIO/Ib30BAHMC HATJLHBIX
https://m.edsoo.ru/7f41a4a6 noco6uii.
Pemenue 3ama4: ¢ momMompko
YUUTEJIS; 10 00pasiy.
Uroro no pazneny 40
Paznen 2. Mexannueckue KoyieOaHus U BOJHBI
2.1 [Mexannueckue 7 2 3 bubnnoreka [IOK VYcTHBIHM onpoc: OTBET 10
KOJIcOaHuU https://m.edsoo.ru/7f41a4a6 AJITOPUTMY HIIH C
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2.2

MexaHHUYECKUE BOJIHBI.
3ByK

bubnuoreka [IOK
https://rn.edsoo.ru/7f41a4a6

HCIIOJIb30BaHUEM TIJIaHa (CXEMBbl);
JIOTIOJTHUTEIIBHOE BpEeMs TIPH
MOJITOTOBKE OTBETA y JTOCKH;
HCIOJIb30BaHKME HATISIIHBIX
MMOCOOHH.

Pemienue 3aga4: ¢ MoMOIIbIO
YUUTEJIS;, TI0 00pasiry.

Hroro no pazgeny

15

Pazgen 3. DnekTpoMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI
3.1 | DnexTpomaruuTHOE TONE 6 0 bubmmorexa [JOK
u https://rn.edsoo.ru/7f41a4a6
AJIEKTPOMAarHUTHbBIE
BOJIHBI
Utoro mo pazneny 6
Paznen 4. CBeroBble sIBICHUS
4.1 | 3akousI 6 0 bubnuorexa IIOK VYcTHBII OIIpoC: OTBET 110
pacnpocTpaHeHHs https://rn.edsoo.ru/7f41a4a6 AITOPUTMY WIIH C
cBeTa UCTIOJIb30BaHUEM IIJIaHa (CXEMBI);
4.2 | JIunsel u onTHYECKHE 6 0 bubmorexa [IOK AOTIOJHUTEIBHOC BPEMS NIPU
prOOPHI https://rn.edsoo.ru/7f41a4a6 IIOArOTOBKE OTBETA y JOCKH,
4.3 | Paznosxenue 6enoro 3 0 Bu6nuoreka [JOK HCIIOIb30BAHUC HATALHBIX
CBETa B CIICKTP https:/rm.edsoo.ru/7f41a4a6 mocoOui.
Pemrenue 3anau: ¢ momMomipo
YUUTEIIS; 110 00pasiy.
Uroro mo pazneny 15
Paznen 5. KBantoBble siBneHus
5.1 | Ucnyckanue u 4 2 bubnnoreka [IOK YcTHBIN ONpOC: OTBET 1O
MOTJIONICHHE CBETa https://rn.edsoo.ru/7f41a4a6 AJITOPUTMY WITH C
aTOMOM MCTIOJIb30BaHUEM IIJIaHa (CXEMBI);
5.2 | Crpoenue aTomHoro sinpa| 6 0 bubnnoreka [IOK AOIOJIHUTCIBHOC BPEMS IIpH
https://rn.edsoo.ru/7f41a4a6 IIOATOTOBKE OTBETA y TOCKH,
5.3 | Snepubie peakiuu 7 1 bubaroreka IIOK UCTIOTE30BAHUC HATTIAHBIX
nocoOuii.
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Pemenue 3amad: ¢ MOMOIIBIO
YUHTEJIS; 10 o0pasiry.

5.4 | IlpomexyTouHas 1 1 0
aTTeCTalus
Uroro no pazneny 18
Paznen 6. [loBropuTenbHO-00001IaI0IINI MOTYITh
6.1 | MoBropenue u 8 0 2 bubnnoreka [IOK YcTHBIM Onpoc: OTBET 1O
000011IeHHE COIepPIKAHUS https://rn.edsoo.ru/7f41a4a6 AJITOPUTMY HIIH C
Kypca ¢usuku 3a 7-9 UCIIOJIb30BaHUEM IIJIaHa (CXEMBI);
KJ1acc JIOTIOJTHUTEIIBHOE BpeMs U
HOJTOTOBKE OTBETA y JOCKHU;
UCTIOJIb30BaHME HATJISATHBIX
MOCOOHIA.
Pemenue 3ama4: ¢ momMompko
YUUTEJIS; 110 00pasiry.
Utoro mo pazneny 8
OBILEE KOJIMYECTBO 102 8 27

YACOB I10 ITPOI'PAMME
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