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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMma 1o ¢usuke s 00ydaromuxcs ¢ 3aACPKKON rcuxuueckoro pazpurtus (nanee — 3I1P)
Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTaBJICHA HA OCHOBE IOJIOKEHUN M TpeOOBaHUU K
pe3ysibTaTaM OCBOEHMS aJallTUPOBAaHHONW OCHOBHOM 0Opa30BaTENbHOM IPOrpaMMbl, MPEACTABIECHHBIX B
dI'OC 000, a Taxke ¢ yd€roMm deaepalbHOl paboued mporpamMMmbl BocnuTaHus u KonHuenuu
npernoiaBaHust yueOHoro npenmera «duznkay.

Copepxanue mporpammbl 1o (u3uKe HampaBieHO Ha (HOPMHpPOBAHHE €CTECTBEHHOHAYUYHOM
rpamotHocTH oOyuaromuxcst ¢ 3[IP u opranuzanuio uzydeHus: GU3MKU Ha JIESITEILHOCTHOM OCHOBe. B
nporpaMme 1o (U3MKe YYUTHIBAIOTCA BO3MOXKHOCTH Yy4e€OHOro IpeaMeTa B peaau3aluu TpeOoBaHUM
OI'OC OO0 K MIaHUPYEeMBbIM JIMYHOCTHBIM M METANpPEeJIMETHBIM pe3yJibTaTaM OOYy4YCHHs, a TakkKe
MEKIIPEIMETHBIE CBSI3M ECTECTBCHHOHAYYHBIX Y4YEOHBIX INPEJIMETOB HAa YpPOBHE OCHOBHOIO OOILIEro
o0OpazoBaHws.

dusnka SBIAETCS CHCTEMOOOpa3ylOIUM JJIsi eCTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, M3y4aeMbIX XUMUEH, OUOIOTHEH,
acTpoHOMHeH u (Qu3ndeckor reorpadueil, BHOCUT BKIJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MUPA,
MpeIoCTaBIsIeT Haubolee sACHble 00pa3libl MPUMEHEHHUS HAay4YHOTO MEeTOoj]ia MO3HAaHUS, TO €CTh crocoba
IOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

[IporpamMma otpaxaer conaepkaHnue oOyueHus mpeaMery «Du3uka» € y4eToM OCOOBIX
oOpasoBarenbHbIX MoTpeOHOCTEN oOyuatomuxcs ¢ 3[IP. OBnageHue AaHHBIM y4eOHBIM TPEIMETOM
MPEJICTaBISIET OMPECNICHHYI0 TPyIHOCTh sl oOydwarommxcs ¢ 3[IP. Dto cBsizaHO ¢ OCOOCHHOCTSIMH
MBICTTUTEIIEHON JIEeATEIHHOCTH, MEPUOTUICCKIMH KOJICOAaHUSIMA BHUMAHHS, MaJbIM OOBEMOM TaMSTH,
HEJOCTAaTOYHOCThI0 OOIIero 3amaca 3HAHWUN, MOHUKEHHBIM I[03HABATEIbHBIM HHTEPECOM U HHU3KHUM
YPOBHEM PEUYEBOr0 Pa3BUTHUSL.

Jlis mpeomoneHus TPYAHOCTEW B wu3ydeHHMM yueOHoro mpenmera «dusmka» HeoOXoauma
ajanTanusg o0beMa M XapakTepa y4eOHOTO MaTepualia K I03HABATEIbHBIM BO3MOXKHOCTSIM JTAaHHOH
KaTeropuy OOydYalolIuXcs, y4eT UX OCOOCHHOCTEH pa3BUTHUSA: HCIOJIb30BAHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3EH, OCTENIEHHOE YCI0KHEHNE U3Y4aeMOro MaTepuaia.

JlanHass mporpaMma KOHKPETHU3HPYET COAEp)KAaHHME TMPEAMETHBIX TEM B COOTBETCTBHHM C
TpeOOBaHUSIMU  O0pa30BaTENbHOIO CTaHIAPTA, PEKOMEHIYEMYIO IOCJIEI0BAaTEIIbHOCTh H3YyUYEHHS
pa3fenoB (U3MKKM C Yy4eTOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTUKH Y4eOHOTO
npolecca, BO3PACTHBIX M ICUXOJOTMYECKUX ocoOeHHocTel oOyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHUs, OMpeAeNseT MUHUMAIbHBIA Ha0Op OMBITOB, JEMOHCTpAIUi, MPOBOAUMBIX
YUUTENEM B KJIacce, JabopaTOPHBIX padOT, BHIMOIHIEMbBIX 00YYarOIIUMHUCS.

MeTtoaudeckoil OCHOBOW n3y4yeHHs Kypca «Du3nka» Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
SABJISIETCSI  CUCTEMHO-JESATEIbHOCTHBIA ~ TOAXO0J, O00ECIEeUMBAIOMINN  TOCTHKEHHE  JIMYHOCTHBIX,
METanpeMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YNIbTaTOB MOCPEACTBOM OpPTaHHU3AI[MH aKTUBHOM
MO3HABATEIIbHON JEATEIbHOCTH OOYYaIOIIMXCS, YTO OYeHb BaXXHO Tpu oOydenuu aerert ¢ 3IIP, mns
KOTOPBIX XapaKTEPHO CHM)KEHHUE MO3HABATEIbHON aKTUBHOCTH.

OnHa U3 rIaBHBIX 3a7a4 GU3HUECKOro 00pa3oBaHUs B CTPYKType 0011ero o0pa3oBaHus COCTOUT B
(GbopMUPOBAHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIuxcsl.

N3ydyenne ¢u3uku Ha  0a30BOM  ypOBHE  INPEANOJaraeT  OBJAJCHHE  CIENYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

® Hay4YHO OOBSICHSTH SIBJICHUS,

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O CCIIEOBAHMUS;

® UHTEpPIPETHUPOBATH JaHHbIE W MCIOJb30BaTh HAYYHBIE JOKA3aTeNbCTBA ISl TOJYyYEHHS
BBIBOJIOB.

Henu n3ydenns GuU3NKU Ha YPOBHE OCHOBHOTO OO0IIero oOpa3zoBaHus ompeneneHsl B Konmenum
npernofaBaHus ydeOHoro mipenMera «@Pu3uka» B 00pa3oBaTENbHBIX OpraHm3aiusasx Poccuiickoi
denepannn, peaT3yOIIUX OCHOBHBIE 00111e00pa30BaTeIbHbBIE TPOTPAMMBI.

OcHOBHOH 11ebI0 O0YUEHUsS JETeH C 3aJePKKOM MCUXUYECKOTO PAa3BUTHS HA JaHHOM IpeaMeTe
SBJISICTCSI: TIOBBIMICHWE COLMAIBHON ajanTalluu JEeTe uepe3 NPUMEHEHHE (PU3NUECKHX 3HAHUW Ha
MPAKTHKE.

Jst obywarormuxcst ¢ 3P, Ttak >ke, Kak W 1 HOPMATHBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBAMBAIOIINX OCHOBHYIO O0Opa30oBaTENbHYIO NpOrpamMMmy, JAOMUHUPYIOIIEe 3HAYEHUE MPUOOPETaroT



TaKue yenu, Kak:

® (OCBOEHME 3HAHMU O METO/aX HAY4YHOTO MO3HAHUS NMPHPOIBI M (POpPMUPOBAHHE HAITOW OCHOBE
npeCTaBICHU 0 GU3NUECKON KapTHHE MHPA;

® OBJIAZICHUE YMEHHUSMU IIPOBOJUTH HAOIIOAECHUS IPUPOIHBIX SBICHUH, ONUCBHIBATh U 000011aTh
pe3yabTaThl HAOIIOACHUH, NCTIOIB30BATH MPOCTHIEU3MEPUTENbHBIC IPHOOPHI TS N3Y4eHUs (PU3MUECKIX
SBJICHUH; MPECTABIATh PE3yJIbTaThl HAOMIOAEHUN WM M3MEpEeHHH ¢ MOMOIIbI0 Tabuul, rpadukoB u
BBIABIIITH Ha DJTOM OCHOBE OMIIMPUYCCKUEC 3aBUCHUMOCTH, IPHUMCHATH IIOJYUCHHBIC 3HAHUA JIA
OOBSICHEHUSI Pa3HOOOPA3HBIX NPUPOJAHBIX SIBIEHUH M IMPOLECCOB, NMPUHLMIIOB JEHCTBUS BaKHEHIIMX
TEXHUYECKUX YCTPOUCTB, JUIA pelieHus (pU3nyecKux 3amay;

® pa3BUTHE I103HABATEJIbHBIX WHTEPECOB, HHTEUIEKTYalbHbIX M TBOPYECKHUX CIIOCOOHOCTEH,
CaMOCTOSITEJIbHOCTH B IPUOOPETEHUHM HOBBIX 3HAHWM, NPH PELIeHUH (PU3NYECKHUX 3a]a4 U BBIOJHEHUU
SKCIICPUMCHTAIIbHBIX I/ICCJIC[[OBaHI/II\/JI C HUCIIOJIB30BaHUECM I/IH(i)OpMaLII/IOHHBIX TGXHOJIOI‘I/II;'I;

® BOCNHTaHHE YOEXJAEHHOCTH B BO3MOXKHOCTH IO3HAHMS 3aKOHOB IIPUPOJbI, B HEOOXOIUMOCTHU
PAa3yMHOI'0  HMCIIOJIb30BAHHA Z[OCTI/DKGHI/II;'I HayKu U TEXHOJIOT Ui JJIsL nanLHef/imer O PAa3BUTHA
YeJI0OBEYECKOro OOILIECTBa, YBAKEHUS K TBOPLAM HAyKM M TEXHUKH; OTHOIIEHUS K (U3MKE Kak K
3JIEMEHTY 00IeUEI0BEYECKOI KYIbTYpBI;

®  HCIOJIb30BAaHUE IMOJTY4YCHHBIX 3HAaHUA W YMGHI/Iﬁ AJId  pCeIICHUA IIPAKTUYCCKHUX 3a1ad
IIOBCEHEBHOM JKM3HHU, o0OecredeHns: 6€301acHOCTH CBOEH KM3HU, PAllMOHATIBHOIO MPUPOLOINOIb30BAHUS
Y OXpaHbl OKPYKAIOIIEH CPEbI.

JlocTHKeHHE 3TUX Lieel 00ecrieqnBaeTCs pelieHUeM CIEAYIOUIMNX 3a0ay.

® 3gakomcTBO oOyuaromuxcs ¢ 3I1P ¢ merogamu uccnenoBanus 00ObEKTOB USBICHUM IPUPOJIBI;

m HpI/IO6p€TCHI/Ie 3HAaHUU O MCXAaHUYCCKHX, TCINIOBBIX, OJJICKTPOMArHUTHBIX HW KBAHTOBBIX
SBJICHUAX, (PU3MUECKUX BEINYMHAX, XapaKTEPU3YIOIIUX 3TH SIBJICHUS;

" (opmMupoBaHHe YMEHHI HAOIIOIATh MPUPOIHBIC SIBICHHS M BBITOIHATH OMBITHL, JIA00PATOPHBIC
pa6OTI)I N SKCIICPUMCHTAJIBHBIC MCCIICAOBAHUA C UCIIOJB30BAHUEM HU3MCPHUTCIbHBIX HpI/I60p0B, IHUPOKO
IPUMEHSIEMbIX B IPAKTUYECKOM KU3HU;

® OBJa/ICHUE TAaKUMU NOHSTHUAMHU, KaK PUPOJHOE SBJIEHUE, SMIIMPUUECKHU YCTAHOBJICHHBIN (aKT,
npobiema, TUIIoTe3a, TEOPETHUECKUH BBIBOJI, PE3yJIbTaTIKCIIEPUMEHTAILHON IPOBEPKHU;

® [IOHMMaHHWE OTJIMYMN HAYYHBIX JIaHHBIX OT HEMPOBEPEHHON MH(pOpPMallMU, HEHHOCTU HAyKH
JUISL YIOBJIETBOPEHUS OBITOBBIX, POU3BOJICTBEHHBIX UKYJIBTYPHBIX OTPEOHOCTEH UenoBeKa.

OcobennocTu 0TOOpa M aganTanuu y4e0HOro MaTepuaja no pusuke

OcHoBoit 00yuenust ooyuaromuxcsi ¢ 3[1P Ha mpenMerax ecTeCTBEHHOHAYYHOTO IIUKJIA SIBISETCS
pa3sBUTHE y HUX OCHOBHBIX MBICIHTENIBHBIX OIEepanuil (aHaiu3, CHUHTE3, CpaBHEHHE, 000OIIeHne) Ha
OCHOBE BBITIOJIHEHHUS PA3BUBAIOLIUX YIPAXHEHUH, hOpMHUpOBaHHE TPUEMOB YMCTBEHHOM pabOThI: aHAIIN3
UCXOIHBIX JaHHBIX, IUIAHHPOBAHME MaTepHuaja, OCYIIECTBICHHE IIOATAlHOTO W UTOrOBOIO
CaMOKOHTPOJISI, @ TaK)KE OCYILECTBISIETCS JMKBUIALMS MIPOOEIOB B 3HAHUSX, 3aKPEIUIEHUE H3YyYEHHOTO
MmarepHaia, oTpabOTKa aJrOpUTMOB, IIOBTOPEHHE NMPONUEHHOT0. bosbIlioe 3HaueHue NMPUAAETCS YMEHUIO
pacckasarh O BBIIOJHEHHOW paboTe ¢ MPAaBHIBHBIM YIIOTPEOJIEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U
COOJIIOJICHHEM JIOTUYECKUX CBsized B u3naraeMoMm Marepuaie. s oOywarommxcs 3[IP Ha ypoBHe
OCHOBHOTO OOIIero o0pa3oBaHUs MO-TIPEXKHEMY SIBISIOTCA XapaKTePHBIMU: HEIOCTATOYHBIM YpPOBEHb
pasBUTHS OTAENBHBIX TICUXHYECKUX MpPOIECCOB (BOCHPUATUS, BHUMAaHMs, NaMATH, MBIIUICHUS),
CHIDKEHHBIN YPOBCHb MHTCIVICKTYAJIBHOI'O pa3BHUTHA, HU3KHI YPOBCHb BBITIOJHCHUA y‘Ie6HI)IX 3aHaHHﬁ,
HU3Kas YycmemHocTh oOyueHus. IloaTomy mnpu wusyueHuu Gu3uku TpeOyeTcs IeJeHanpaBleHHOe
WHTEJUIEKTyallbHOe pa3Butue oOydarommxcs ¢ 3[1P, oTBeuaromee nx 0COOEHHOCTSIM U BO3MOXKHOCTSIM.
VYuer ocobenHocreit oOyuwatomuxcst ¢ 3[IP TpeOyer, 4ToObl NHpuM H3yYEHUH HOBOTO Marepuaia
00s3aTeIbHO MPOUCXOJMIIO MHOTOKPAaTHOE €ro IMOBTOPEHHE; DPACIIMPEHHOE PAacCMOTPEHHE TEeM U
BOINPOCOB, PACKPBIBAIOIIUX CBs3b (DU3UKU C KU3HBIO; aKTyaJlM3alUsl MEPBUYHOTO >KU3HEHHOI'O OIBITA
oOydJaronuxcs.

VYcBoeHHe NPOrpaMMHOrO Marepuana 1o (HU3UKE BbI3bIBAET OONbIIME 3aTPyJHEHUS Y
oOyuatomuxcs ¢ 3P, mosTomy Teopusi usyuyaercsi 6e3 BHIBOJIOB CIOXKHBIX hopmyit. 3agauu, TpeOyrormiue
NPUMEHEHHS CJOXHBIX MaTeMaTHYECKUX BBIYMCICHHH U (QOpMYZ, B OCOOCHHOCTH TaKMX TEM, Kak
«MexaHnuecKoe ABUKEHUE», «ApXUMEN0oBa cunay, «MexaHuuecKass SHEPrus», «JIEKTPUUECKUE
SIBJICHHU ), ((3JI€KTpOMaI‘HI/ITHBIe SABJICHUS», pCHIAIOTCA B KJIACCC C ITIOMOIIBIO YUHUTCIIA.



Ocoboe BHUMaHHME NpPU H3YYEHUH Kypca (QHU3UKU YIeNnseTcsl IMOCTAHOBKE W OpPraHU3aLUU
DKCIIEPUMEHTA, a TaKK€ IPOBEACHMIO (IPEUMYLIECTBEHHO HA KaXJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpanuii (BO3MOKHO C HCIOJb30BAaHUEM JJICKTPOHHOW JIeMOHCTpamuu). HekoTopeie Tembl
00s13aTeNIbHO  TOJDKHBI  BKJIIOYATh OIMOpHBIE JIAOOpaTOpHBIE pPAa0OTHI, KOTOPHIE pa3BUBAIOT yMEHHUE
IOJIb30BAThC  IPOCTEHINMMHU MpUOOpPaMH, AaHAIM3UPOBATH IIOJIYYEHHblE JaHHble. B cBsa3u ¢
OCOOCHHOCTSIMM  IIOBEAECHHUS M jAedrenbHocTd  oOyuwaromuxcs ¢ 3IIP  (pacTopMoXeHHOCTH,
HEOPraHU30BAHHOCTh) TPEAYCMOTPEH CTPOXKAMIIMH KOHTPOJb 3a COONIOJEHHEM IPaBUJl TEXHUKHU
0€30I1aCHOCTH MIPU POBEICHUH Ja00PAaTOPHBIX U MPAKTHUECKUX PadoT.

Bbosbioe BHuManue npu u3ydeHun pusuku nogpoctkamu ¢ 3[IP obpamiaercss Ha oBnajgeHue MU
IPaKTUYECKMMU yYMEHUSIMM M HaBblkamu. llpemycmarpuBaercss ymeHblIeHME 00BbEMa TEOPETHYECKHX
CBE/ICHUH, BKJIIOYEHHE OTACIBHBIX TEM WM LENbIX pa3feioB B MaTepHaibl Uit 0030pHOTO,
O3HAKOMUTENIBHOIO WM  (aKyJbTaTUBHOrO  u3ydeHus. [lpemnaraercs  yMmeHblleHue oObema
MaTEMaTUYECKUX BBIUMCIIEHUH 3a CUET YBEJIMUYEHUSI KAUECTBEHHOTO ONIMCAHUS SIBJIEHUH U IIPOLIECCOB

JIOCTaToOuyHOE KOJMYECTBO BPEMEHM OTBOAMTCA Ha PACCMOTPEHHE TEM U BOIPOCOB,
PacKpBIBAIOIIUX CBSI3b (PM3UKU C JKU3HBIO, C TEMHU SBICHHUSIMHU, HAOIIOJACHUSMH, KOTOPHIE XOPOIIO
U3BECTHBI YUYEHUKAM U3 UX KU3HEHHOTO OIbITA.

MaxkcuMaabHO HCIIONB3YIOTCS MEKIIPEIMETHBIEC CBSI3U C TAKMMH JTUCIMIDIMHAMH, KakK reorpadus,
XUMHUs, 61osorus, T.K. ooydaromuecs ¢ 3[IP oco6eHHO HyXJar0TCsl B IPENOJHECEHUH OJTHOTO U TOTO K€
yueOHOro MaTepuasga B pa3jIU4HbIX aCIEKTaX, B €r0 BapbUpPOBaHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpeIUICHUH TOJIy4YeHHbIX 3HaHUI M MpakThdeckux ymeHui. I1o3Boisis paccMaTpuBaTh OJUH U TOT XK€
yueOHBI MaTepuall C pa3HbIX TOYEK 3PEHHUS, MEKIPEIMETHBIE CBA3H CIOCOOCTBYIOT €ro Jy4IIeMy
OCMBICJIEHHIO, O0JIee TPOYHOMY3AKPEIUIEHUIO TOTy4YE€HHBIX 3HAHUN U IPAKTUYECKUX YMEHHH.

IIpumepHble BUABI AeATebHOCTH o0ydaromuxcs ¢ 3I1P, o0ycioBieHHbIEOCOOBIMH
o0pa3oBaTeJbHLIMH NOTPEOHOCTSIMH U 00€ecTeYHBAIOIIHE OCMBICJIEHHOE OCBOEHHUE COAEePKAHNM
o0pa3oBaHus no npeamery «®uznka»

TemaTnueckas U TEpMUHOJOIMUYECKas JeKcuka 1o Kypey ¢usukucoorserctsyer OOIT OOO.

Conepxanne BUAOB nesitensHOCTH oOydatommxcsi ¢ 3[1P Ha ypokax (Qu3MKHM ompenensercs ux
0co0bIMH 00pa3oBaTeIbHBIMU NOTpeOHOCTSIMU. [ToMuMo mmpoko ucnonbzyemsix B OOIT OOO o6mux
JUIsL BceX O0y4arouuxcs BUAOB JI€ATEIbHOCTH CIEAYET YCUIIUTh BUJIbI I€ATEIbHOCTH, ClIEHUUYHbIE IS
JAHHOM KaTeropuu Jered, oOecleurBarolIie OCMBICIEHHOE OCBOGHHE COJepKaHHs OOpa30BaHUS IO
IpeIMeTy: YCUJIEHHE MNPEAMETHO-NPAKTUYECKON NeATENbHOCTH C aKTUBM3AIMEN CEHCOPHBIX CHCTEM;
OCBOEHHE MaTepuaja C OIOpPOM Ha alrOPUTM; «IOLIArOBOCTH» B M3YyYEHUHM MaTepuasa; MCIOJIb30BaHHE
JOTIOJTHATEILHON BU3YAIbHOM OMOPHI (CXeMbI, IIa0JIOHBI, OTIOPHBIE TAOIHUIIBI); PEUEBOM OTUET O MPOIECCE
U pe3ynbTaTe JAEATE]bHOCTH; BBINOJHEHHE CHEUMANbHBIX 33JaHuM, 00ECHeuUBAIOIIUX KOPPEKLHUIO
peryisiium yueOHO-1103HaBaTENbHOMN 1€ATeIbHOCTU U KOHTPOJIb COOCTBEHHOI'O pe3yibTara.

Hns  obywaromuxcs ¢ 3IIP  cymiecTBEHHBIM SIBISIOTCS TNpPUEMbl pabOThl C  JEKCHYECKUM
MaTepuaioM no mnpeamery. IIpoBoauTcs crenuanbHas padoTa MO BBEAECHHUIO B aKTHUBHBIA CIIOBapb
00y4aroIuxcsi COOTBETCTBYIOIIEH TepMHUHOJIOTUH. V3ydaeMble TEpMHUHBI BBOJIATCS Ha MOJIMCEHCOPHOM
OCHOBE, 00s3aTeNIbHa BU3yallbHas TOJEPIKKA, AITOPUTMBI padOThI C OIIPEIEIIEHUEM, OTIOPHBIE CXEMBI JUIS
aKTyaJIn3allud TEPMUHOJIOTHH.

B cBs3u ¢ ocoObimMu oOpa3zoBarenbHBIMU TOTpeOHOCTSIMU oOywatomuxcs ¢ 3[IP, mpu
IUTAHUPOBAHUU PAOOTHI yUEHHKA HA YPOKE CIIEAYET MPHUIEPKUBATHCS CIEIYIOUIMX MOMEHTOB:

1. Ilpu onpoce Heo6XomuMO: JaBaTh AITOPUTM OTBETA; pa3pellaTh IOJIL30BATHCSA IUIAHOM,
COCTaBJIEHHBIM IpH MOJTOTOBKE JIOMAIIIHETO 3a/laHus; JaBaTh OOJble BPEMEHU TOTOBUTHCS K OTBETY Y
JIOCKH; pa3peliaTh JesaTh pelBapuTelIbHbIE3aiCH, MT0JIb30BAThCS HATJISHBIMU TOCOOUSIMHU.

2. Tlo BO3MOKHOCTH 3aJaBaTh OOYYAIONIMMCS HABOJSAIIME W yTOYHSIOIIME BOIPOCHI, KOTOPHIE
MIOMOT'YT MM IIOCJIEOBATENBHO U3JI0KUTh MaTEpUal.

3. CucreMaTdecku MpOBEPATH YCBOCHHME MaTepHaja MO TeMaM YPOKOB, IUIS CBOEBPEMEHHOIO
oOHapy>KeHHsI TPOOENIOB B MPOILEANIEM MaTepurae.

4. B mpouecce M3ydeHHs HOBOTO MaTepHaia BHUMAHHME YYCHHMKOB OOpamiaeTcs Ha Hamboyee
CIOKHBIE pa3fenbl u3ydaemoi Tembl. HeoOxomumo damie oOpamarbCsi K HUM C  BOIMPOCAMH,
BBIACHSIOUIMMH TOHMMaHUE y4eOHOro Mmarepuaina, CTUMYJIHPOBATh BONPOCHI MpPU 3aTPYyIHEHHSIX B
YCBOEHHMH HOBOT'O MaTepHaa.

Ha wu3ydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMS



otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Henenmo), B 8 kiacce — 68 dacoB (2 yaca B
Henento), B 9 kinacce — 102 gaca (3 yaca B HefIeNI0).

COJEPKAHUE OBYYEHUA

7 KJIACC
Pa3neua 1. ®dusuka u e€ posib B NO3HAHMHN OKPY KAKOIIEro MUpa.
®dusnka — Hayka o mnpupope. SBiaeHus mnpupoisl. DuU3MUECKUE SBICHUS: MEXaHUYECKHe,

TEIJIOBBIC, FJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuyuHbl. M3mepenne ¢dusmueckux BenuuuH. Dusuueckue  mpuOOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHas CUCTeMa €IMHHIL.

Kak ¢usuka m gpyrue ecTecTBEHHbIE HayKH H3ydaloT Mpupoay. EcTecTBEeHHOHay4dyHBIH METOJ
MO3HAHUS: HAOJO/IEHHE, TOCTAaHOBKAa HAy4YHOTO BOMNPOCA, BBIIBWKEHUE THUIOTE3, IKCHEPUMEHT II0
MIPOBEPKE THUIIOTE3, OOBSICHEHHE HAO01aeMoro siieHus. Onucanue GU3NYECKUX SBICHUN C MIOMOIIBLIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, IEKTPUUECKNUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®usnueckue TPHOOPHI ¥ TPOIEAypa MPSAMBIX HW3MEPEHUH aHAJOTOBBIM H IH(DPOBBIM
puoOpOM.

Jlabopamopuvie pabomul u onsimol.

Omnpenenenue 1EeHbl JeICHUs KAl H3MEPUTEIHLHOTO MPHoOopa.

W3mepenne paccTOsTHUM.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MalbIX TE.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBI.
[IpoBenenue ucciaea0BaHus MO MPOBEPKE TMIIOTE3bI: MAIbHOCTH MOJIETA MIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, 4eM OO0JIbIlle BHICOTA ITYCKA.

Paznen 2. [lepBoHayaibHble CBeeHNs 0 CTPOCHNH BelleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE AUCKPETHOE
CTPOCHHE BEIECTBA.

JIBrkeHue yactull BenlecTBa. CBA3b CKOPOCTH JIBHXKEHHS YacTHUL ¢ Temneparypoil. bpoyHoBckoe
nBkenue, muddysus. BzanmonelicTBie 4acTUIl BEIECTBA: MPUTSIKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAUTMUECKUX )
Ten. B3auMoCBsI3p MEXIy CBOWCTBAaMHU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSHUAX M WX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOIBI.

Jemoncmpayuu.

1. HabnroneHnue OpOyHOBCKOTO TBUKEHHUSI.

2. HaOmonenue nuddysum.

3. HaOmronenue sBieHUi, OOBACHSIONIMXCA NPUTHKEHHEM WM OTTAJKUBAHMEM YaCTHUIL
BEIIECTBA.

Jlabopamopmuvie padbomul u onvimol.

1. Ouenka auameTpa aToMa METOJIOM PSAO0B (C UCMOIB30BaHHEM GoTorpaduii).

2. OnbITHI O HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmbITH IO OOHAPYKCHHIO ICUCTBUS CHUIJT MOJICKYJIIPHOTO TIPUTSKCHHUS.

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

Mexannyeckoe aBuwxkeHue. PaBHomepHOe W HepaBHOMepHoe aABmxkeHue. Ckopocth. CpemHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SBnenne mHepuuu. 3aKOH WHEpIMU. B3auMmoaeicTBUE Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
JIBIKEHUS Ten. Macca kak Mepa HHepTHOCTH Tena. llnoTtHocTs BemiecTBa. CBsi3b IUIOTHOCTH C
KOJTMYECTBOM MOJIEKYJ B eAMHUIE 00hEMa BEIIEeCTBA.

Cuna Kak XapakTepucTuka B3aumonenctBusi ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO JMHAMOMETpa. SIBlIeHHE TATOTEHUs U cwia TsokecTd. Cuita TSOHKECTH Ha JAPYTHX
maHetax. Bec Ttema. Heecomoctb. CrokeHHE CHJ, HaNpaBlI€HHBIX IO OJHOM MPSMOM.
PaBHogelictByromasi cwi. Cuiia TpeHusi. TpeHue CKONBbXEHUS U TPEHUE MOKOsA. TpeHue B MpUPOAE U
TEXHUKE.

ogakrwdE



Hemoncmpayuu.

Habmionenne MexaHHUECKOro JABMKEHUS Tea.

N3MepeHnne CKOpOoCTH MPSAMOIUHEUHOTO JBUKECHHUS.
HaburoieHue sBiaeHUS MHEPIUH.

Habmoienue n3aMeHeHus: CKOpocTy MpH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

. CnoxxeHue cuil, HalpaBJICHHBIX 110 OJTHOM MPSMO.

JIaﬁopamoprle padomut u onvimol.

1. Onpenenenve CKOPOCTH PaBHOMEPHOrO JABMXKEHUS (IIapUKa B IKUAKOCTH, MOJENU
IIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHHsI OpycKa WIIH [IApHKa 110 HAKIIOHHOM TIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCHMOCTh pacTsokeHus (medopmammu) MPYKHHBI OT
MPUIIOKEHHOM CUJIBL.

5. OmnbIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TpPEHHUS CKOJBXKEHHS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CrnocoObl yMEHBIICHHs M yBEIUYeHUs JaBieHus. JlaBneHue rasza. 3aBUCHUMOCTH
JaBjeHUsl ra3a oT oObéma, TemmepaTyphl. llepenaua naBieHust TBEPABIMU TelaMH, XHUAKOCTAMU U
razamu. 3akoH Ilackans. [IHeBMaTuyeckue MamuHbBL. 3aBUCUMOCTH JABJICHHS JKUIKOCTH OT TITyOWHBI.
lNunpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBinuecke MeXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe aaBneHue. [I[puynHbl CylnecTBOBaHMS BO3AYIIHON 00OIOUKH
3emiu. Onwir  Toppuuenmu. W3mepeHue armochepHOro JaBieHHS. 3aBUCUMOCTh aTMOCHEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1ia usmepeHus: atMochepHoro JaBlIeHUS.

JleficTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromnias (apxumeaoBa) cua.
3akon Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii npecc.

[TposiBnenue neicTBus aTMOC(HEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTpyKEHHOM 4YacTW Telda M IUIOTHOCTU
KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM JKUKOCTH.

8. YcnoBue mnaBaHus Ted: TJIaBaHHE WJIHM TOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TeJIa U SKUJIKOCTHU.

Jlabopamopuvie pabomol u onvimol.

1. WccnenoBanue 3aBUCHMOCTH Beca Teja B BOJAE OT 00bEMa MOTpYXKEHHOW B JKUAKOCTb YacTU

ocoukrwhE

oakrwdE

Tena.

2. OmpenescHrE BRITATKUBAIONICH CHJIBI, ICUCTBYIOIICH HA TEJIO, IOTPYKEHHOE B KUIKOCTD.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUICH CHIIbI, EHCTBYIOIIEH Ha TEIO B YKUAKOCTH, OT
MAacchl Tela.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKUBAIOLIECH CHIIBI, EHCTBYIOIIEH Ha TEJO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoncrpynpoBanue apeoMmerpa WIM KOHCTPYHUPOBaHHME JIOAKHM U OIlpeneneHue  eé
Ipy30II0ABEMHOCTH.

Pa3pea 5. PaGora m MOIIHOCTD. JHEPrus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTble MexaHM3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCThb. I[IpaBuio paBHOBecHus phlyara.
[IpumeHeHue mpaBuia paBHOBecHs pbluara K OJIoKy. «3onotoe mpaBuio» Mmexanuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTbie MeXaHu3MBbI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunernueckas n noreHuuanbHas dHeprud. IIpeBpamenne oqHoro suja
MEXAHUUYECKOM HEPTUHU B APYroil. 3aKOH COXpaHEHUsS JHEPIMH B MEXAHUKE.



Hemoncmpayuu.

1. [Ipumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenue paboThl CHIIBI TPEHHUS MPH PAaBHOMEPHOM JABIKEHHH TeJa IO FOPH3OHTAILHOU
MIOBEPXHOCTH.

2. HccnenoBanue ycaoBUN paBHOBECHUS pbluara.

3. Usmepenue KIIJ] HaKIIOHHOM TUIOCKOCTH.

4. V3yuyeHue 3aKOHAa COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

8 KUIIACC

Pa3nen 6. TensioBLIe ABJICHUA.

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOpPUM CTpOEHMsI BemiectBa. Macca u
pa3Mepbl aTroMOB M MOJeKyd. OIbIThl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XUIAKOTO MU Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucramumueckue H
amop¢ubie Tenma. OOBSCHEHUE CBONCTB Ta3oB, JKUIKOCTEH W TBEPABIX TET HA OCHOBE IMOJIOKECHUU
MOJIEKYJIIPHO-KUHETUYECKOW Teopur. CMauyuBaHWe U KalWULSIpHbIE sABJICHUs. TemioBoe pacliupeHue u
CXKaTHe.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS 4YacTUl. BHyTpeHHss
sreprus. CrocoObl M3MEHEHHsI BHYTPEHHEH HSHEpruu: Teruionepenada M COBepIIeHHe padoThl. Buabl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonnuecTBo Tennotsl. Y ienbHas TEMI0EMKOCTh BellecTBa. TernI000MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro Oananca. IlnaBneHue u OTBepIeBaHUE KPHUCTAUIMYECKUX BEIIECTB. YENIbHAA
teryiota raBieHus. I[lapooOpasoBanue u konzaeHcarus. Mcnapenwe. Kumnenue. YnpenbHas Tterora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUIIEHHS OT aTMOC(HEPHOT0 AaBJICHUS.

Brnaxnocts BO3ayXa.

DHeprus TOIIMBA. Y IeibHAs TEIJIOTA CTOPAHUS.

[Ipunuuns! padots! TernoBbix asuratenedt KIIJ[ teruioBoro nsurarens. TemnoBsle nBUraTtenu u
3allMTa OKPYKAIOIIEH CpeJibl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUMKEHUS.

Habmronenue nudoysuu.

HabGmronenue siBeHnit CMauyuBaHMs M KalTWJUSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro paciuvpeHus Ted.

V3MeHeHne naBlieHus ra3a Npu U3MEHEHUN 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenaun.

OxJaxaeHne mpyu COBEPIICHUH PaOOTHI.

. HarpeBanue nipu coBepiiieHnu pabOThl BHEITHUMU CUJIaAMH.

10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGaroneHue KUIIEHHUS.

12. HaGnroseHre MOCTOSHCTBA TeMITEPaTyphl IPHU TJIaBJICHUU.

13. Mojenu TEIUIOBBIX IBUATATEIEH.

Jlabopamopmuvie pabomol u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OnpIThHI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIIPHUIIA.

OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro o0bEMa W HarpeBaHUs
WJIU OXJIaXKICHHUSL.

6. I[IpoBepka rUMOTE3BI  JIMHEHHOW  3aBUCUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.

7. Habnmronenue n3MeHeHUs BHYTPEHHEW SHEpruu Tena B pe3ysbTaTe Tersonepenayd u paboTsl
BHEILIHUX CHIL.

CoNR~LNE

agkrownE



8. HccnenoBanue sSBICHUS TETLIOOOMEHA MPU CMEITUBAHUH XOJIOAHOU U TOPSYEH BOJIBI.

9. OnpeneneHue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOH NpU TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUIMHIPOM.

10. Onpexnenenue yaenbHON TETIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npoiecca UCHIapEeHHS.

12. Omnpenenenne OTHOCUTENILHON BIAKHOCTH BO3yXa.

13. Ompenenenue yaeabHOM TEIIOTHI IJIABICHUS JIbA.

Pazgen 7. DiaekTpuyeckue 4 MATHUTHBIE SIBJIEHHUS.

OnexTpusaius Tel. J[Ba pona aIeKTpUUYeCcKuX 3apsioB. B3anMoaeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJIUYMHBI 3aps0B M PACCTOSHUA
MEXy TEJIaMH).

Onextpuueckoe mone. Hanpsok€HHOCTh dnekTpuueckoro mnousd. [IpuHIun cyneprno3unuu
IIEKTPUYECKUX 110JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJIEMEHTapHBIN AeKTpuueckuid 3apsia. CTpoeHue aroma.
[TpoBOIHUKY ¥ JUAIEKTPUKU. 3aKOH COXPAaHEHHSI AJIEKTPHUECKOTO 3apsijia.

DNEeKTPUUECKUN TOK. YCIOBHUSI CYHIECTBOBAHUS JIEKTPUUECKOrO TOKA. MICTOYHHMKHM MOCTOSHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIJIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KUJKOCTSAX U razax.

Onexrpuueckas uemnb. Cuna Toka. Diekrpuueckoe HamnpsokeHue. ColnpoTHBIEHUE MPOBOJHUKA.
VYaenbHOoe compoTuBieHHEe BemiecTBa. 3akoH Owma jans  ydactka mnenu. [locnenoBarensHoe W
1apajuIeJIbHOE COEIMHEHUE POBOIHUKOB.

PaGora u MomHOCTH 3nekTpuyeckoro Toka. 3akoH Jlkoyms—JIeHna. DnekTpuueckue Lenu u
NOTPEOUTEIH FIEKTPUIECKOM dHepruun B ObITy. KopoTKoe 3aMbIkaHue.

[TocTrosinHbie MarHUTHl. B3anMonelicTBUE OCTOSTHHBIX MarHUTOB. MaruutHoe nose. MarautHoe
noJsie 3eMJId M ero 3HadeHue Juist xu3Hu Ha 3emute. OneiT OpcTena. MarHuTHOE MoJie 3JIEKTPUIECKOTrOo
Toka. [IpruMeHeHune 311eKTpOMarHuToB B TeXHUKe. JleficTBHe MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM.
DJEeKTPOIBUTATENb TOCTOSTHHOTO TOKa. VICTIOIh30BaHUE IEKTPOIBUTATENICH B TEXHUYECKHUX YCTPOMCTBAX
U Ha TPaHCIOpTe.

Omnpitel @apanes. SABneHue >aeKTpoMarHuTHOW UHAYKIMU. [IpaBuio Jlenma. DnexTporeneparop.
CriocoObl MosTyyeHHs! 3JMEKTPUUECKOW HSHEpruu. DJIEKTPOCTAHLUUM Ha BO300HOBISIEMBIX HCTOYHHKAX
SHEPIHH.

Jemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia 3eKTPHUUECKUX 3apsi10B M B3aUMOJIEHCTBHE 3apsKEHHBIX TEJI.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOA.

OnexkTpocTaTHuecKasi HHIYKIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.

[TpoBOIHUKY U JUIIEKTPUKH.

MonenupoBaHie CHIIOBBIX JIMHHUNA AJIEKTPHUYECKOTO TIOJIS.

W cTOYHUKH IOCTOSIHHOTO TOKA.

JleficTBHS 2IEKTPUYECKOTO TOKA.

0. DnekTpuuecKuil TOK B )KUAKOCTH.

11. T"a30BbIif pa3ps.

12. W3mepeHue cuibl TOKAa aMIIEPMETPOM.

13. HM3mepeHue 2MEKTPUIECKOTO HANPSHKEHHS BOIETMETPOM.

14. Peocrat 1 Mara3uH CONpOTHUBICHHH.

15. BzaumoneiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MozenupoBaHHe HEBO3MOKHOCTH Pa3JIeIeHUs MOJIFOCOB MarHUTA.
17. MozaenupoBaHHe MarHUTHBIX TIOJIEH MTOCTOSTHHBIX MarHUTOB.
18. OmeIT Dpcrena.

19. MarauTHOe 1oJjie TOKa. DIEKTPOMArHHT.

20. JleiicTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

21. DnekTpoABUTATENb MOCTOSTHHOTO TOKA.

22. VccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKIINU.

ROooNooa~wONE



23. Omnprter @apanes.

24. 3aBHCHMOCTH HalpaBJICHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBH €ro BOSHUKHOBEHHS.
25. DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 1O HAOIIOECHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU CONTPUKOCHOBEHUU.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJAHUKH U JUAJIEKTPUKU.
COopka u mpoBepka padOThI IEKTPUUECKOH IEMH TOCTOSHHOTO TOKA.

M3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepeHre u peryampoBaHue HaAIpsHKCHUS.

HccnenoBanue 3aBUCHUMOCTHA CHJIbI TOKA, HWAYLIETO 4YEpe3 pE3UCTOpP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOpE.

7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JEKTPUYECKOTO COMPOTUBICHUS MPOBOJAHHUKA OT
€ro JUIMHBI, IUIOLIA ! IIOIIEPEYHOr0 CEYCHHs U MaTepuala.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUM TPU MOCIEAOBATEILHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIEIIBHOM COSAMHEHUU PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHue MOIIHOCTH JEKTPHUUECKOTO TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsHKEHUS Ha HEHl.

13. Omnpenenenue KII1JI narpeBarens.

14. UccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yuyeHune MarHUTHOTO MOJISl HOCTOSTHHBIX MAarHUTOB MPHU X 00BEIUHEHUU U PA3ICICHUN.

16. HccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHUCHUMOCTh CHJIBI B3aWMOJEWUCTBUSA KATYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYyIIIKE.

18. Usyuenwue neiCTBUS MArHUTHOTO TMOJISI HA TPOBOJAHUK C TOKOM.

19. KonctpynpoBaHue U U3y4eHHE paOOTHI JIEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] snexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OnpITBI 1O WCCIENOBAHUIO  SIBIICHHSI DJCKTPOMAarHUTHOW WHAYKIUHU: HCCIIEIOBaHUE
M3MEHEHUH 3HAYEHUs U HallpaBJIEHUS NHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexanuueckoe JBukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENBHOCTb
MEXAHUUYECKOT0 ABMKEHUs. PaBHOMEpHOE NpsiMONIMHENHOE IBMKeHUE. HepaBHOMEpHOE MpsMOIUHENTHOE
nBukeHne. CpeHsisi 1 MTHOBEHHAsi CKOPOCTh Tella IIPU HEPABHOMEPHOM JABM)KEHHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeiiHOe mABmkeHue. CBoOonHoe maneHue. OTMbBITHI
lanunes.

PaBHOMepHOE N1BHkKEHHE MO OoKpykHOCTH. [lepuoa u vactora obpamienus. JIunelinas u yriosas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

Ilepebit 3akoH HreroroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH Herorona. IlpuHiuun
CYNEPIIO3UINHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuila TPEHHUS CKOJIBKEHUS, CHJIa TPEHMs IOKOf,
JpyTUE BUJBI TPEHUS.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOAHOro majeHus. JBrkeHue
manet Bokpyr CouHila. [lepBas kocMuueckasi CKoOpocTs. HeBeCOMOCTh U meperpy3Kku.

PaBHOBecue matepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOrO Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

Nmnynec Ttena. W3menenwe wumnynbca. MMiynbc cuiibl. 3aKOH COXPAaHEHHS MMITYJbCa.
PeakTuBHOE IBIIKEHUE.

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa CHIT TSXKeCTH, yPYrocTH, TpeHus. CBsi3b SHEPTHU U
pab6oTel. [loTeHanbHas 3Heprus Tena, NOJHATOTO HaJ MOBEpXHOCThIO 3eMid. [loTeHnanbHas sHeprus
ckartoil npyxuHbl. Kunernueckas sHeprus. Teopema 0 KMHETHYECKOW SHEPruu. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.
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1. HabnroneHne MeXaHU4eCKOro JBUKEHHSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHUE MyTel U TPAGKTOPUIl IBUKEHHS OJHOTO U TOTO YK€ Tela OTHOCUTEIHHO PAa3HbBIX TEll
OTCYETA.

3. N3mepenne CKOpOCTH U YCKOPEHHS MPSIMOJIIMHEHHOTO IBUKCHUS.

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBH)KEHUSI.

5. HabinroneHnue 1BUXKEHUS Tella IO OKPYKHOCTH.

6. HaOmronenne MexaHM4eCKHUX SIBJICHUM, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTBH YCKOPEHHS TeJla OT MacChl Tella U IeHCTBYIOIIEH Ha HETO CHUJIBL.

8. Habmronenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU TEII.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKCHHUU.

10. Ilepemaua ummynbca MpU B3aUMOICUCTBUU TEJL.

11. TIpeoGpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue uMIysbca Mpu HEYIPYroM B3aUMOJICHCTBUH.

13. Coxpanenue UMITyabca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroneHne peakKTUBHOTO ABUKCHUS.

15. CoxpaHeHre MEXaHUYECKOM dHEPIruu Ipy CBOOOAHOM Ia/IEHUH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTUU NpU ABUKEHUHU TeJla MOJI ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onsimol.

1. KoncTtpyrnpoBaHue TpakTa /Ui pa3roHa U JaIbHEUIIEro paBHOMEPHOTO JBMKCHHUS IIAPHKA WIIN
TEJIEKKH.

2. OmpenesneHue cpeiHel CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHHS IIapuKa MO HAKJIOHHOM
IJIOCKOCTH.

3. OmpenerneHne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM JIBHKEHUU 10 HAKJIOHHOM IITOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IIyTM OT BpPEMEHU IIPM PaBHOYCKOPEHHOM JBUKEHHHM 0€3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka rumnoresbl: €ciiv MpU paBHOYCKOPEHHOM JABM)KEHUU 0€3 HauyajJbHOM CKOPOCTU IyTH
OTHOCATCS KaK psiJl HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OIMHAKOBBI.

6. MccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.

7. Onpenenenne kodhduieHTa TpeHUs CKOJIbKEHUSI.

8. Omnpenenenne XECTKOCTU TPYKUHBI.

9. Onpenenenue pabOThI CHIIBI TPEHUS NMPH PAaBHOMEPHOM JABIMKEHUM Teja MO FOPH30HTAIbHOU
MOBEPXHOCTH.

10. Onpenenenne paboOThl CHJIBI YIOPYTOCTH MpU MNOABEME Tpy3a C HCHOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUHU.

Pa3nesn 9. Mexannueckue Kosie0aHUsI M BOJIHBI.

KonebarenbHoe paBmwxkeHue. OCHOBHbIE XapaKTePUCTUKM KojeOaHMi: Tepuoj, YacToTa,
amIuiTya. Marematnyeckuil M NpPYKUHHBIM MasaTHUKH. [IpeBpaiieHue sHeprun npu KojedarenbHOM
JIBUOKEHUH.

3aryxatomue KoseOanus. BoeiHyXIeHHbIe KojeOanusa. Peszonanc. MexaHW4YecKne BOJHBI.
CpolicTBa MeXaHMUYECKUX BOJH. [IponosibHBIE M NonepeyHble BOJIHBL. [[MHA BOJHBI UM CKOpPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHBI B TBEPJIOM Tejle, CEHCMUYECKHE BOJTHBI.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. IHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten noJ1 AeHCTBUEM CHIIBI TSKECTH U CHIIbI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmioneHne BeIHYXACHHBIX KOoJIeOaHUH U pe30HaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKYCTHYECKHI1 pe30HaHC.

Jlabopamopmuvie pabomul u onvimol.

1. Onpenenenue 4acToThl U Mepuoia KoieOaHU MaTeMaTHYeCKOro MasTHHKA.

2. OmnpeneneHre 4acTOTHI U MEPHOAA KOJIeOaHUH NPy KUHHOTO MasgTHUKA.

oakrwdE



3. HUccnenoBanue 3aBHCUMOCTH TepHoja KojeOaHUN MOJBEIIEHHOTO K HUTHU Tpy3a OT JJIMHBI
HUTH.

4. WccnenoBanue 3aBUCMMOCTH MEepHOa KOoJeOaHUN PYKMHHOTO MasiTHUKA OT Macchl Ipys3a.

5. IlpoBepka HE3aBUCUMOCTH NEpUO/Ia KOoJIeOaH rpy3a, MOIBEIIEHHOTO K HUTH, OT MaccChl rpys3a.

6. OmbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh MEpHoAa KoJeOaHUW MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7. V3mepeHue yCKOpeHHsI CBOOOTHOTO MaeHUSI.

Pa3nea 10. D1eKTpOMarHuTHoOE Mo0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUuTHOE IoJie. DIJIEKTPOMAarHUTHbIe BOJHBL. CBOICTBA AIIEKTPOMArHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. Mcronb30BaHKE AIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U.

DnexTpoMarHuTHas npuposa cera. CKopocTh cBeTa. BosiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE cBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydeHue CBOMCTB 37EKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIe AIBJIEHUS.

JlygeBast monenb cBera. Mctounuku cBera. [IpsMonuHeliHoe pacipocTpaHeHUE CBETa. 3aTMEHUS
Comnnua u JIyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaK€HUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomiieHUs cBeTa. [lonHoe BHYTpeHHeEe OTpa)KEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xop nyueit B auH3e. OnTuueckas cuctema QoroarnmnapaTa, MUKpPOCKONa U Teieckomna. [ a3
KaK OITHYECKasl cuctemMa. bin3opykocTs U 1a1bHO30PKOCTbD.

Paznoxxenune Oenmoro cBera B crekTp. OmnbiTel HproToHa. CroxeHHE CHEKTpPalIbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
[IpamoninHENHOE pacCIpOCTPaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBera.
OnTHYeCKUH CBETOBOI.
Xon yuelt B coOuparomiei JuHse.
Xox JIydeil B paccenBarolel JUH3E.
[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIMH3.
. [punnun neiicTBus gporoanmnapata, MUKpPOCKONA U TEJIECKOIIA.

10. Mogenb riasa.

11. PasnokeHue 6em0ro cBETa B CIEKTP.

12. Tlonydenue 6enoro cBera MpH CIOKEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol.

1. WccrnenoBanue 3aBUCIMOCTH YTJIa OTPAKEHHsSI CBETOBOTO JIyda OT yrijia MajaeHusl.

2. N3yueHne XapakTepUCTHK N300pakeHUs ITPeIMeTa B TUIOCKOM 3epKale.

3. HccnenoBanue 3aBUCHMOCTH YTJIa TIPEIOMIICHHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha TPaHUIIe
«BO31YX—CTEKIIO».

4. Tlonmy4yenue n300paXkeHU C ITOMOIIBIO COOUpAOIIEH TUH3BI.

5. Ompenenenuie (HOKYCHOTO pacCTOSHUS M ONITHYECKON CHIIBI COOMPArOIEeH JINH3HI.

6. OnbITHI MO Pa3IOKEHUIO OETIOr0 CBETA B CIEKTP.

7. OmBITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUN Yepe3 I[BETOBbIC (DUITBTPHI.

Paznea 12. KBanToBble IBJIeHHS.

OmnwiTel Peszepdopna u muianerapHas mozenb atoma. Moxens atoma bopa. Mcnmyckanue u
MoTJIoNIeHne cBeTa aroMoM. KBaHThl. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, O6era- m ramma-usnydenus. CTpoeHne aToMHOro siapa. Hykmonnas
MOJieJIb aTOMHOTO sifpa. M3otonkl. PaaroakTuBHble npeBpamienus. [lepuoa nomaypacnaga aTOMHBIX sIAEp.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUSA 3apsIOBOTO M MAacCOBOIO 4YHCEN. JHEpPrus CBS3U
aToMHbIX snep. CBs3b Macchl W sHepruu. Peakumu cuHte3a u genenus sigep. VICTOYHUKM 3HEPruu

CoNR~LNE



CouHiia ¥ 38631,
SAnepHas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3y4YECHUN HA )KUBbIC OPTaHU3MBI.
Hemoncmpayuu.

CrHeKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CHeKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BoaoOpoa.

HaGnronenue Tpeko B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIINX U3TYUEHU.

. Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U IIPOLYKTOB.

./Iaﬁopamopnbte paodomut u onvimol.

1. HabnroeHue CIIOMIHBIX U JIMHENYAThIX CIEKTPOB U3JIyUEHUSI.

2. UccnenoBanue TpEeKOB: U3MEPEHUE HHEPIUM 4YacTUIBl 110 TOPMO3HOMY IyTH (IO
¢dororpadusim).

3. M3mepeHnue paauoakTUBHOTO GoHA.

IloBTOpHTE/IBLHO-000011IAKO NI MOLYIb.

[ToBTOpUTENBEHO-00001IAIOMIT  MOAYJIb MpeJHa3HAuYeH s CHCTeMaTU3alud U 000O0IeHUs
IPEIMETHOTO COJCPKAaHUSI M OIbITa JESTEIBbHOCTH, NMPHOOPETEHHOTO MpH M3YYEHHWH BCETO Kypca
¢u3uKy, a Takke I8 IMOATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY O5K3aMeHy N0 (u3uKe Ui
oOyyaromuxcsi, BHIOpPaBLUINX ITOT y4EOHbIN MPEIMET.

IIpy u3ydeHUM NAHHOIO MOAYJS PEAIU3YIOTCA U CUCTEMATHU3UPYIOTCS BUABI AEATEIbHOCTHU, HA
OCHOBE KOTOpBIX oOecneuuBaeTcs JOCTHKEHHE MPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX
pe3yibTaToB 00ydeHus:, (popMupyercs ecTeCTBEeHHOHAy4YHas IPaMOTHOCTb: OCBOCHHE HAY4YHBIX METOOB
UCCIICIOBAaHMS SIBJICHUH NPHUPOJBI U TEXHHUKH, OBJAJICHHEC YMEHHSIMH OOBICHATH (PU3MUYECKHE SBICHUS,
IIPUMEHSS ITOJIyYE€HHBIE 3HaHMs, PEIaTh 3aJa41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpuHOMIIHATIBHO NEATENBHOCTHBIA XapakTep AAHHOIO PA3Zesia peaau3yercs 3a CYET TOro, 4To
o0yyarolyecs BHIIOIHSIIOT 3a/1aHus, B KOTOPBIX UM IIpeiaraercs:

Ha OCHOBE IOJYYEHHbIX 3HAaHMM paclo3HaBaTb W HAYYHO OOBACHATH (U3NYECKUE SIBICHUS B
OKpYKaroIllel IPUPOJIE U IOBCETHEBHOM JKU3HH;

UCII0JIb30BaTh HAyYHbIE METO/IbI UCCIIE0BaHUS (PU3UUECKUX SIBJICHUI, B TOM UKCIE JUIsl IPOBEPKHU
TUIIOTE3 U MOJy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHble OCHOBbI Haubojee BaXHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, IPAKTUYECKOrO HCIIOJIB30BAHMUS PA3JIMYHBIX HCTOYHUKOB DHEPIUUM Ha OCHOBE 3aKOHA
IPEBPAIEHHs] U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.

ocoukrwhE

IVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NTPOI'PAMMBI 1O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKuM Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsI HAIPaBICHO Ha JOCTHUKEHHE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

B pesynbrarte uzydeHus GU3MKU Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs y 0Oydaromerocs ¢
3I1IP 6yayT cpopMUpOBaHBbI CIIEAYIOIINE JUYHOCTHBIE PE3yIbTAaThl B YACTH:

1) naTpHOTHYECKOro BOCIIMTAHUSA:

® TMpOsBICHHE MHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM (u3nueckont
HaYKU;

® I[ICHHOCTHOE OTHOUIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3HKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX
po0JieM, CBS3aHHBIX C MPAaKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® 0OCO3HaHNE BaXHOCTU MOPAJIIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIUTAHMSI:

® BOCIPUATUE D3CTETUYECKHX KadecTB (PU3MUECKOM Hayku: €€ TapMOHHYHOIO IOCTPOEHUS,
CTPOroCT, TOYHOCTH, JIAKOHUYIHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHHUA:

® OCO3HAHHE IIECHHOCTH (PU3NYECKON HAYKU KAaK MOIIHOIO MHCTPYMEHTA [TO3HAHMsI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIIONIECH KYJIbTYpHI;



® pa3BUTHE HAYYHOI JII0O03HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM 1eATEIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATOIOIY YU :

® OCO3HaHHE IIEHHOCTH 0E30MacHOTO O0pa3a JKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTHU TIPaBHJI 0€30IIaCHOTO MOBEACHHS HA TPAHCIOPTE, HA JOPOraX, C SJICKTPHUUSCKUM U TEIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

e chOpPMUPOBAHHOCTh HaBbIKa pe(dIECKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
mpaBa y IPyroro 4ejioBeKa,

6) TPy10BOr0 BOCIMTAHMSA:

® AKTHMBHOE y4YacTHE B PEIICHHHM TMPAKTHUYECKUX 3a7ad (B paMKaxX CEeMbH, 00pa30BaTeIbHOU
OpTraHMW3aIfy, TopojJia, Kpas) TEXHOJIOTHYECKOH M COIMAIILHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM
ymcliie U GU3NYECKUX 3HAHMUIA;

® WHTEpEeC K MPAKTHYECKOMY U3YUCHHIO POQPECCHIA, CBI3aHHBIX ¢ (DU3HKOIA;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

® OpHUEHTalMsl Ha TMpUMEHeHHe (U3MUYEeCKUX 3HAHMW JUId pelleHdus 3anad B o0iacTu
OKpYXKAaroIIel cpeapl, IUIAHUPOBAHMSI TOCTYIIKOB M OIEHKA WX BO3MOXHBIX ITOCJIEACTBUN s
OKPYKAaroIlIel Cpeibl;

e 0OCO3HaHUE T00aIbHOr0 XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTell X pelieHus;

8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUAM COUMAIBLHOI M MPUPOTHOM CPeabI:

® TOTPEOHOCTH BO B3aMMOCIHCTBUY MPU BBHIOJHEHUU UCCIEIOBAaHUI U MPOEKTOB (pU3MUecKon
HAIPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM IPYTHX;

® TIOBBINICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUSCKYIO JICITeIbHOCTD;

e TO0TPeOHOCTH B (DOPMHUPOBAHMY HOBBIX 3HAHUI, B TOM YHCIe (OPMYTUPOBATH UJICH, TTOHSITHSI,
TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBJICHHSIX;

e OcCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTu (DU3UKH;

¢ IUTAHUPOBAHME CBOETO Pa3BUTHSI B MPUOOPETEHUU HOBBIX (PHM3UUECKUX 3HAHUI;

® CTpeMJICHHE aHAJIM3HPOBATh U BBIABIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHUCJIC C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

® OIICHKA CBOUX JCUCTBUI C yUETOM BIUSHUS HAa OKPYKAIOIIYIO CPEAY, BOZMOXKHBIX IT00AIbHBIX
MTOCJIEICTBHM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbpTate ocBoeHUS MporpaMMbl Mo (U3HKE HA YPOBHE OCHOBHOIO 00IIero oOpa3zoBaHUs y
obyuaromerocs ¢ 3I[IP Oynyr chopmupoBaHbl MeTanpeaMeTHble Pe3yJbTaTbl, BKJIIOYAIOIINE
MO3HABATENIbHbIE YHHUBEpPCaJbHbIe y4eOHbIE NEHCTBUS, KOMMYHUKATHUBHBIE YHHBEpCajbHbIE yueOHbIE
NEHCTBUS, PETYJISTUBHBIC YHUBEPCAILHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS

Ba3oBble joruyeckue aeiicTBus:

® BBIIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHUN);

® YCTaHABIMBATh CYIIECTBEHHBI MPU3HAK KIAaCCHU(PUKAIMK, OCHOBaHUS JUIsi 000OIIEeHUS U
CpaBHEHUS,

® BHUIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTpUBaeMbIX (akTax, IaHHBIX H
HAOJTIOJICHUSX, OTHOCSTIMXCS K (PU3HUSCKUM SBIICHUSIM;

® BBLIIBISITH IPUUMHHO-CJICJICTBEHHBIE CBS3H MPH M3YYCHUH (DU3HUECKUX SBICHUN U TIPOIECCOB,
JIeNaTh BBIBOJBI C HCIHOJB30BaHUEM JCNYKTUBHBIX W WHIAYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATH
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UIECKUX BEITHMYNH;

® CaMOCTOSITENILHO BBIOMpPATh CMOCOO perneHust ydeOHoU (Qu3uveckol 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHS, BBHIOOP HamOojiee TMOAXOAAIIETO C YYETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

BazoBble uccienoBareibcKue 1eHCTBUS:

® JWCIOJIB30BaTh BOMPOCH! KaK HCCIICIOBATEIIbCKII HHCTPYMEHT ITO3HAHWS,

® TPOBOAWUTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXHBIA (HU3HUECKUN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIeIOBAaHIE (PU3NIECKOTO SIBIICHUS;

® OIICHUBATb Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(GOpPMAIMIO, IOJYYEHHYIO B XOJ€
MCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;



® CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS M BBIBOABI IO PE3yJbTaTaM HPOBEAEHHOIO
HaOJII0I€HUS, OIIbITA, UCCIICAOBAHMS;

® IIPOTHO3MPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ nndopmanmeii:

® MPUMEHSATH PA3IUYHbIC METOJIbI, HHCTPYMEHTHI U 3allPOCHI IIPH MOMCKE B 0TOOpe HHpOopMaUn
WIN JaHHBIX ¢ YYETOM MPEII0KEHHON yueOHoH pusmueckoii 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3JINYHBIX BUAOB U
(bopM npeCcTaBICHHUS;

® CaMOCTOSITETIbHO BBIOMpaTh ONTHUMANbHYIO (OpPMY TMpelncTaBleHUs WHGPOpMAIUUA U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXHBIMH CXEMaMH, JuarpaMMaMiu, WHOW rpadukoil M ux
KOMOHMHAIUSIMH.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:

e B X0/ OOCyXJeHHs y4eOHOro marepuaia, pe3yjabTaToB JaOOpaTOPHBIX pabOT M IPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TEMBI W BBICKA3bIBATh HJICH, HAIlEJICHHbIC HA pEIICHUE
3aJauu ¥ nojajepxaHue 01aroxenaTeaIbHOCTH OOLEHMS;

® COIOCTaBJIATH CBOU CYXJEHHUS C CYKACHUSAMHU JPYIMX YYaCTHHUKOB JUAora, 0OHapyXHUBaThb
pa3iauvue U CXOJCTBO MO3ULIUI;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e yOJMYHO MPEJICTAaBIATh PE3YJIbTAThl BBINOJHEHHOIO (U3MYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIIeI0BaHUs, IIPOEKTA);

® [IOHMMAaTh U HCIOJB30BaTh IPEUMYIIECTBA KOMAaHJHOW W WHIUBUAYAIbHOH pPabOTHI IpU
pelIeHUH KOHKPETHON (pru3HUecKoi MpoOIembl;

® [PUHHUMATH L€ COBMECTHON /EATEIIbHOCTH, OPTraHU30BbIBATh ACUCTBUS 10 €€ TOCTUKEHUIO:
pacrpenesaTe poiH, oOCyKIaTh MPOLECCHl U pe3yibTaThl COBMECTHOH paboThl, 00001IaTh MHEHUS
HECKOJILKHX JIOJICH;

® BBINOJHATH CBOIO YacThb pPabOThl, JOCTUIas KauyeCTBEHHOIO pe3yibTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUS C IPYTUMH YJI€HAMH KOMAaH/IbI;

® OIICHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIbHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmusanus:

® BBUIBIISITH IPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYalUsIX, TPEOYIOIUX MJsi pelIeHUs
(buznyecKuX 3HAHMIA;

® OpHMEHTUPOBATHCSA B PA3IMYHBIX MOAXOJAaX MPHUHATHUS PelleHUH (MHAMBHUIYyalbHOE, NPUHSATHE
pelleHts B IpyIe, IPUHATUE PEILIEHUH IpyTIoi);

® CaMOCTOSITEIbHO COCTAaBJIATh QJITOPUTM  pelIeHHus (QU3MYecKOW 3aJaud WM IUIaHa
UCCIIEJIOBaHMSI C YYETOM HMMEIOIIMXCA PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npeJiaraéMble BapUaHThl PELICHUH;

e Jenath BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH MHTEJIEKT:

e JaBaTh a[€KBATHYIO OLIEHKY CUTYallMU U MpeJiarath IjaH €€ NU3MEHEHUS;

® OOBACHATH MPUYUHBI JOCTHKEHUS (HEIOCTMIKEHHUS) pPE3Yy/lbTaTOB JIEATENbHOCTH, JaBaTb
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHHUA (PU3HMUECKOTO
UCCIICIOBAaHUST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHTYallUH,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

® OILICHUBATH COOTBETCTBUE PE3YNbTATa LENH U YCIOBUIM;

e CTaBUTh ce0s HAa MECTO JPYroro 4yeioBeKka B XOJE CIOpa WIM JUCKYCCHHM HAa HAy4HYIO TEMY,
IOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

® [pU3HABaTh CBOE MPABO HA OIIMOKY MIPU pellleHNH (PU3MUECKUX 3aa4 WIHA B YTBEPXKICHHUIX Ha
Hay4HbIE TEMBbI U TAKOE K€ MPaBoO APYIroro.

NPEJMETHBIE PE3YJIbTATHI



K xoHuy oOyueHus B 7 kjiacce mpeMETHbIE PE3YyIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
chopmupoBaHHOCTh y oOy4aromuxcs ¢ 3[1P ymenwuii:

® 1CIIOJIb30BaTh IMOHATUA: (PU3MUECKHME U XMMHUYECKUE SIBJICHUS, HAOIIOAEHUE, SKCIEPUMEHT,
MO/JIeJIb, TUIIOTE3a, EIMHUIBI (PU3NUYECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperarHble COCTOSHUS BElleCTBa
(TBEpmOE, KHAKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IPSMOJIMHEHHOE), TpPaeKTOpus, pPaBHOJEHCTBYIOIIAs cuia, Jegopmauus (ymnpyras, IUIacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuaTh sABICHUA (OUPQY3us, TEIUIOBOE [BUKEHHE 4YAaCTUL[ BELIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPaBHOMEPHOE JBMKCHME, MHEPIMs, B3aUMOJCHCTBHE Tell, paBHOBECHE TBEPHABIX TeN C
3aKpeIyIEHHON OChIO BpallleHUs, Iepenaya JaBiI€HHs] TBEPABIMM TEJNAMM, KUIKOCTSIMH U Ta3aMy,
aTMOC(epHOE MAaBJICHHE, IUIABAaHUE TeJ, MPEBPALICHUS MEXaHUYECKOH SHEepruu) MO ONUCAHMI0 HUX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX JAHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UYECKUX SIBICHUI B OKpYXarolleM MHpE, B TOM
yucie (GUu3NYecKHe SBJICHUSA B MPUPOJAE: INPUMEPHl ABHKEHMS C Pa3IMYHBIMU CKOPOCTSMHU B JKUBOU U
HEKUBOU MpUpPOJE, EHCTBUE CHIIBI TPEHHS B MIPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(HEPHOTO AaBICHHS Ha
KHUBOW OpraHu3M, IJIaBaHHUE PbIO, pbluaru B Telle YeJIoBeKa, IPU 3TOM IepeBOIUTH MPAKTUUYECKYIO 3aauy
B y4eOHYI0, BBIJICNATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® ONUCHIBaTh M3Y4YECHHBIE CBOWMCTBAa Tel M (PU3MUYECKHE SBICHMS, HUCHONb3Yysd (U3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTb BEILECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHSsS CKOPOCThb, CHJIa
YIOPYTrOCTH, CHUJIa TSDKECTH, BEC Teja, CUJa TPEeHMs, JaBieHue (TBEPAOro Tena, >KUAKOCTH, rasza),
BBITAJIKMBAIOILAsl CHUJIA, MEXaHUYecKass paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3(PQHUIHEHT
MI0JIE3HOTO AEUCTBUSI MEXaHU3MOB, KWHETHYECKAs U MOTEHLIMAIbHAs SHEPTUsl), IPU OIUCAHUU [TPABUIIBHO
TPAaKTOBaTh (PM3UYECKUH CMBICI MCIIOJB3YEMbIX BEJIWYHMH, MUX OOO03HAUEHUS U €IUHMLBI (PU3MYECKUX
BEJIMYMH, HAXOJUTH (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUMHY C APYTUMH BEIUYHHAMH,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BEIUYHH;

® XapaKTEepH30BaTh CBOWCTBAa Tel, (U3WYECKHE SBICHHUS W MPOIECCHI, HCIONB3YS IpaBUIIa
CIIOKEHMsI cuil (BIOJIb OJHOM mpsMoil), 3akoH I'yka, 3akoH Ilackansd, 3akoH Apxumena, NpaBHIIO
paBHOBecHs pbdara (06J10Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPIuH,
IIPY 3TOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIMCBIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

e 00BACHATH (PM3MYECKHE SBIEHHs, MPOLECCHl W CBOMCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalui NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH IPUYUHHO-CIIECACTBEHHBIE CBA3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JOTMYecKuX IIaroB C ONMOpPON Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHHM,
(GHU3MUECKUX 3aKOHA UITN 3aKOHOMEPHOCTH;

e pewaTh pacu€THble 3aaud B 1-2 JeMcTBUs, UCHOIB3YS 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIINE
¢u3nyecKkne BEeIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33a[a4M 3alHChIBaTh KPATKOE YCIOBHE, MOACTABIATh
¢u3nueckue BeMUYMHBI B (QOpPMYNBI U TNPOBOAMTH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HE0OXOUMBIE JJIs PELIEHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (U3NYECKON BETNUHHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh HPU MOMOIIM (U3UYECKUX METOJIOB, B
ONMCAHWU HCCIENOBAaHUS BBIIACNATH IMPOBEPSIEMOE IMPEANOIOKEHHE (TUnoTesy), pasnuyaTb U
UHTEPIPETHPOBAThH MOJYYCHHBIH pe3ylbTaT, HaXOAUTh OMIMOKH B XOJI€ OMBITA, J€JaTh BBHIBOJBI IO €ro0
pe3ynbTartam;

® IPOBOAMTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUNA WM (DPU3MUYECKHX CBOWCTB TeI:
dopMynupoBaTh  IpOBEpsEMble  NPEANONOKEHUs, COoOMpaThb YCTAaHOBKY U3  IPEIIOKEHHOTO
000py/10BaHus, 3aMMCHIBATh XOJ1 ONbITa U (HOPMYITHPOBATH BHIBObL;

® BBIOJNHATH MpPsMbIE H3MEpPEHHs] PACCTOSIHHUS, BPEMEHH, Macchl Tena, o0bEMa, CHIBI U
TEMIIepaTypbl C MHCIOJb30BaHMEM AaHAJOTOBBIX M IIM(PPOBBIX NPUOOPOB, 3aNUCHIBATH ITOKA3aHUS
PUOOPOB C YUETOM 3aJaHHON aOCOMFOTHOM MOTPEIIHOCTH U3MEPEHU;

® IPOBOAMTH HCCIIEAOBAHHE 3aBUCHUMOCTH OJHOW (pu3Myeckod BEIMYUHBI OT JpPYro ¢
MCIIOJIb30BAaHUEM IPSMBIX U3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUXKYILIETOCS TEJIa OT BPEMEHU
JBUKEHUS Tella, CHIIbI TPEHUsl CKOJBKEHHs OT Beca Tella, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tenl U
HE3aBUCHMOCTH CHJIbl TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHHUS TEN, CHJIbl YNPYrOCTH OT YIJIMHEHUS
IPYKUHBI, BBITAJIKMBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT TUIOTHOCTH TeJIa, OT INIyOMHBI, HA KOTOPYIO TIOIPY>KEHO TENO, YCIOBUI TUIaBaHUS Tedl,
YCIOBUH pPaBHOBECHs pblyara M OJOKOB), y4yaCTBOBaThb B IIJIJAHMPOBAHUHM YYEOHOTO MCCIIEOBAHUS,



coOuparb YCTAaHOBKY U BBINOJHATh HU3MEPEHMs, CleAysd MpPeUVIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJNYYCHHON 3aBUCHUMOCTH (U3MYECKUX BEIHUYMH B BHUJAE NPEAIOKEHHBIX TaOIMIl U
rpaduKoB, eaTh BHIBOJIBI 10 pe3yNIbTaTaM UCCIIEOBAHMUS;

® TMPOBOAMTH KOCBEHHBIE U3MEPEHUs (HPM3NYECKUX BEIUYHMH (IJIOTHOCTH BEIIECTBA >KUJIKOCTU U
TBEPJOTO Tela, CHJIa TPEHHsI CKOJIbKEHHUS, TABICHUE BO3/yXa, BHITAIIKMBAIOIAs CUIIA, ICHCTBYIOIIAs Ha
HNOTpYXKEHHOE B JKUJKOCTh TeNO, KOA(M(GUIMEHT MOJE3HOro NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
IPEeUI0KEHHON MHCTPYKLMU: TIPU BBHITIOJHEHUH U3MEPEHUI COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE UCKOMOW BEJTMYHHBI;

e CoOmIOaaTh NpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAHHEM;

® YyKa3pIBaTh NPHUHLHUIBI JCHCTBUS NPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIKECcsT COCYyZIbl, OapoMeTp, phlyar, IOABMKHBIA W HEMOABIKHBINA OJIOK,
HAKJIOHHAs TJIOCKOCTh;

® XapaKTEepPH30BaTh MPHUHLUIBI ICHCTBUS M3YYEHHBIX MPUOOPOB M TEXHMYECKHX YCTPOWCTB C
OMOpOl Ha WX oOmucaHusA (B TOM YHUCIE: MOAMIUIHHUKH, YCTPOHCTBO BOJONPOBOAA, THUAPABIMYECKHIMA
pecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACcOC, apeoMeTp), HMCIOJb3ys 3HAHUS O CBOMCTBax
du3nUecKux SBICHUA U HEOOXOMMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® TIPUBOJIUTH MPHUMEPHI (HAXOAUTh MH(YOPMALMIO O MPHUMeEpax) MPaKTUYECKOTO HCIOIb30BaHUS
dbusznyecKkux 3HAHWM B TOBCEAHEBHOW >XM3HHU Uil oOecrieueHus: 0€30MacHOCTH MpU OOpallleHUU C
npubopaMr ¥ TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0pOBbsi H  COONIOJCHHS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPYKaIOILIEH Cpee;

® OCYIIECTBIATh OTOOP MCTOYHHMKOB MH(OpManuu B VIHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MIOWCKOBBIM 3aIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHWHA M MyTEM CPaBHEHUS Pa3IMYHBIX MCTOUYHUKOB
BBIICTISATH HH(POPMAIIIIO, KOTOPAS ABIISETCS MPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOI;

® JCIIOJIb30BAaTh IIPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIHTEPaTypy
buznyecKkoro coaep)kaHusl, CIpPaBOYHbIE MaTepHalbl, pecypcbl cetu HHTepHeT, BmaaeTh mpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HHGOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3/1aBaTb COOCTBEHHbIE KpAaTKWE IHUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBe 2—3
UCTOYHUKOB HHGpoOpMalnu (U3NYECKOrO COJAEpXaHHWsd, B TOM 4YHCIE MyOJWYHO JAenaTh KpaTKue
COOOIICHUST O pe3yNbTaTax MPOEKTOB MM y4eOHBIX MCCIEIOBAHHA, ITPH STOM I'PaMOTHO HCIIOJIE30BATh
U3y4eHHBIN MOHATUIHHBIN annapar Kypca (pU3MKH, COTPOBOXKIATh BBICTYIJICHHE IPE3CHTAlUEH;

® TIpU BBINTOJHEHUH YUEOHBIX TPOEKTOB U UCCIICAOBAHHN paclpenensaTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBUHM C TIOCTABJIEHHBIMHU 3a/ladaMH, CJEIUThH 3a BBITIOJHEHHWEM IUIaHA JCHCTBHMA, aJeKBaTHO
OLICHUBaThb COOCTBEHHBIH BKJIaJ B JIeATENbHOCTh TPYNIBI, BBICTPaWBaTh KOMMYHHMKATHBHOE
B3aWMO/ICHCTBHE, YIUTHIBasi MHEHHE OKPYKAIOIINX.

K xoHiy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
chopMUpOBaHHOCTH Y oOyyatouuxcs ¢ 3[1P ymenuii:

® JCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYII,
arperaTHbIe COCTOSIHMSI BEILIECTBA, KPUCTAIIMUECKUE U aMOp(HBbIE Tella, HACBHIIIIEHHBIH U HEHACHIILEHHBII
map, BJIQXHOCTh BO3/yXa, TeMIIEpaTypa, BHYTPEHHsSI SHEPTHs, TEIUIOBOH JIBUTATENb, DJIEMEHTAPHBIN
ANEKTPUUECKUI 3apsij, SJEKTPUUECKOe MOJIe, TPOBOJHUKH U JTUAIEKTPUKH, TIOCTOSTHHBIN JIEKTPHUECKHI
TOK, MAarHUTHOE TIOJIE;

® pasnuuaTh SABJIEHUS (TEIJIOBOE pacIIMpEeHUE U C)KaThe, Terulonepeaada, TeIoBoe paBHOBECHE,
CMauMBaHHWe, KaNWUIAPHbIE SBJCHUS, HWCHApeHHe, KOHICHCAIMs, TIUIABICHUE, KpHCTAIH3aIus
(oTBepaeBaHKE), KUIIEHUE, TEIUTONEpenaya (TErUIONPOBOIHOCTh, KOHBEKITUS, U3JIYICHHE), FICKTPU3AIIHS
TeJI, B3aMMO/ICHCTBHE 3apsJIOB, IEUCTBUS IEKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUe, B3aUMOJIeiicTBHE
MarHuTOB, JCWCTBHE MAarHUTHOTO TIOJNSI HAa TMPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAas WHAYKIHUS) IO
ONMCAHHUIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOLUIMX JaHHOE (U3NYECKOe
SIBJICHHE;

® pacro3HaBaTh MPOSIBIEHUE M3YYEHHBIX (U3NUYECKUX SIBICHUI B OKpYXKaloIleM MHUpE, B TOM
qucie (pu3nyecKue BJICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KalMJUISIPHBIE SIBJICHUS B IPUPO/IE,
KpUCTaJUTBl B IpHupoe, nznydenne ColiHIla, 3aMep3anne BOJ0EMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JEKTPUYECKHE SBJIECHUS B aTrMocepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJH, JApeiid MOII0COB, pOJIb MarHUTHOTO MOJIA JJS KU3HU Ha 3emJie, MOJIIpHOe
CHUSIHHME, TIPU 3TOM IEPEeBOAUTH NMPAKTUYECKYIO 33Jauy B y4eOHYIO, BBLICATH CYIIECTBCHHbIE CBOMCTBA



(mpu3HakK) GU3NIECKUX SBICHUH;

¢ OINHUCBIBATH H3YUCHHBIC CBOIICTBA Tel U (I)I/ISI/I‘-IGCKI/IG SABJICHUS, MUCIIOJIb3Yysd (1)I/ISI/II-IGCKI/IG
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS DSHEPIus, KOJIMYECTBO TEIUIOTHI, YJEJIbHAas TEMJIOEMKOCTh
BEIIECTBa, yJelbHas TEIUIOTa IUIABJICHMS, yIeJNbHAs TEIUIOoTa Mapoo0pa3oBaHuA, YZAelbHas TeIioTa
CropaHus TOILIMBA, KO3(I)(1)I/IHI/IGHT ITIOJIE3HOI'O I[GI\/JICTBI/ISI TEIIOBOM MalllMHbI, OTHOCUTCJIbHAA BJIaAXXHOCTH
BO3/yXa, SJEKTPUUECKUN 3aps]l, CHJIa TOKA, SJEKTPHUUECKOe HANpsKEHUE, COMPOTUBIICHUE MPOBOIHUKA,
yIIeIbHOE CONPOTHBIICHHE BEIIECTBA, paboTa M MOIIHOCTH HJIEKTPUYECKOIO TOKA), NMPH OMUCAHUHU
IPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOJB3YEMBIX BEJIWYHH, OOO3HAUEHUS U EIUHUIIBI
(¢u3nUeCKUX BETUYMH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEMUYUHY C APYTUMH
BEJIMYMHAMU, CTPOUTD IpaUKN U3YyUCHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

® XapaKTCpU30BaTb CBOMCTBA TCII, (I)I/I?;I/I‘ICCKI/IG SABJICHUA W TIPOLECCHI, UCIOJIb3Yyd OCHOBHBLIC
IIOJIOXKEHUST MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOEHUs BEIECTBA, IMPHUHLMUI CYNEPHO3ULUN IOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa Juid yyacTka Lenu, 3akoH Jxoynsa—
JleHua, 3aKOH COXpaHEHHs YHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aITUCHIBAThH
€ro MaTeMaTUYeCKOe BhIPAKEHUE;

e OOBICHSITH (i)I/IBI/ILIeCKI/IC IMpoUECChl U CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaIII/Iﬁ
IMMPAKTUKO-OPUECHTHPOBAHHOT'O XapakTepa: BBIABIIATD IMPUYNHHO-CJICICTBCHHLIC CBA3H, CTPOUTH
o0BsicHeHHE U3 1—2 JOTMYEeCKUX IIaroB C OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewmaTh pacuéTHbIC 3a7auu B 2—3 AEMCTBHSI, UCHOJIb3YsS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE
dbusnyeckue BENTWYMHBI: HA OCHOBE aHalHM3a YCIIOBHUS 3aJaud 3alKChIBaTh KPATKOE YCIOBUE, BBISBISATH
HEAOCTAaTOK MOJAaHHBIX JIA PCUHICHUA 3adavu, BI>I6I/IpaTI) 3aKOHbI H (bOPMy.]H)I, H€O6XOI[I/IMI>I€ JJIsA cé
pellieHusi, MPOBOJIUTh pacué€Thl U CpPABHUBATh IOJYyYEHHOE 3HA4YeHHE (U3UUYECKONH BEIUYUHBI C
HU3BCCTHBIMU JaHHBIMHU,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIU (PU3HUECKUX METOIOB,
UCIIONB3YSl  ONKCAaHUE UCCIEJOBAHMS, BBLACNATH IPOBEpSEMOE  MPENANOJIOKEHHE, OIIEHHWBATh
IMMPaBUJIBHOCTDb MMOPAAKa MPOBCACHUA NCCIICAOBAHMs, 1€J1aTh BBIBOAbBI,

® TIPOBOAWUTH OMBITHI MO HAOMIOAEHUIO (U3MUYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tel
(KanwIIsipHBIE SBIICHUS, 3aBHCHUMOCThH JIaBJICHHSI BO3[AyXa OT €ro o0bEéMa, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBaHMSI M HarpeBaHUs NIpPU M3JIYYEHHU OT IIBeTa W3JIydarolell (moriouaromnei)
MOBEPXHOCTU, CKOPOCTh MCHAPEHUs BOABI OT TEMIIEpaTypbl JKUJIKOCTH W IUIOHIAAM €€ MOBEPXHOCTH,
QJICKTpHU3aluA TCI U B3aI/IMOZ[€I\/'ICTBI/IC SJICKTPHUYCCKUX 3apsa0B, B33PIMOI[€I>1€TBI/IG IIOCTOSIHHBIX MAarHuToOB,
BU3yaJIM3alisl MarHUTHBIX TOJIEN MOCTOSHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOTO MOJISI HA MPOBOJAHUK C
TOKOM, CBOWMCTBA AJICKTPOMArHWTa, CBOWCTBA AJIEKTPOJBUTATENS MOCTOSIHHOTO TOKa): (OpMyIHpPOBATH
poBepsieMble MPEATIOIOKEHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHMsI, OUCHIBATH X0
omnbITa ¥ (pOpMyYIHpPOBATh BHIBOBL;

® BBLINOJHATh NPSIMbIE U3MEPEHUS] TEMIEpaTypbl, OTHOCUTEIbHOM BIAXKHOCTHU BO3/1yXa, CHUJIBI
TOKa, HAMpsOKEHUS C KCIOJb30BAaHHUEM AaHAJOTOBBIX MNPUOOPOB M NAaTYMKOB (UINYECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YIETOM 3aaHHON aOCOMIOTHOM MOTPEIIHOCTH;

® MPOBOAMTH HCCIIEAOBAHHE 3aBHUCUMOCTH OJHOW (U3UYECKONM BEIMYMHBI OT JpYyrol c
HCITIOJIb30BAHUEM TIPSAMBIX I/I3MepeHI/II\/'I (SaBI/ICI/IMOCTB COIIPOTUBJICHUA IMPOBOAHUKaAa OT €ro IJIWHBI,
IJIOLIA M TOIMEPEYHOr0 CEYEHUsI M YAEIBHOTO CONPOTHUBIICHMS BEIIECTBA IMPOBOJHUKA, CHUIIBI TOKA,
UAYIIEr0 4Yepe3 IMPOBOJHHUK, OT HAINpPSKEHWsS Ha TMPOBOJHUKE, HCCIIEIOBaHHE MOCIEI0BATEIBHOIO U
napauieTbHOTO COEAMHEHUN MPOBOJHHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMpaTh YCTAaHOBKY U
BBITIOJIHSITh HM3MEPEHUs, CIeNys TPEeNJOKeHHOMY IUIaHy, (UKCHPOBATh PE3yJabTaThl TMOJYyYCHHON
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpadUKOB, AeTaTh BHIBOJBI MO Pe3yabTaTaM HCCICIOBAHNUS,

® IIPOBOJUTH KOCBCHHBIC U3MCPCHUA (1)H31/I‘I€CKI/IX BECJINYNH (YJIGHI)HaH TEMJIOEMKOCTh BEIIECTBA,
COINPOTUBIIEHUE TMPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOTO0 TOKA): MJIAHUPOBATh H3MEPEHUS,
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEeAI0KEHHOW MHCTPYKIIMH, U BHIYUCIISTH 3HAYCHHE
BCJIIMYHHBI,

e coOmoaaTh NpaBMiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® XapaKTEepPH30BaTh MPHUHLUIBI ICHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHMYECKHX YCTPOWCTB C
ONOpOil Ha MX omucaHus (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOHHA,
aMIepMeTp, BOJBTMETP, CUETYMK DIEKTPUYECKONM DSHEPTruu, SJIEKTPOOCBETUTEIbHBbIE MPUOOPHL,



HarpeBaTelbHbIE 3JIEKTPONPHOOPHl (IPUMEPHI), 3JIEKTPUUYECKHE MPEIOXPAHUTENHN, 3JIEKTPOMArHMT,
ANIEKTPOABHUraTeNb IOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHUS O CBOMCTBAX (U3MYECKHX SIBICHHH U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETp, JBHUTaTElb
BHYTPEHHEIO CrOpaHMsi, 3JEKTPOCKOI, PpeocTaT), COCTaBJIATh CXEMbl JJEKTPUYECKHUX Iened ¢
MOCJIEIOBATEIbHBIM U TapaJljIeIbHBIM COCAMHEHUEM 3JIEMEHTOB, pas3iidyasi yCJIOBHBIE O00O3HAUCHHS
JJIEMEHTOB JIEKTPUYECKUX LIeTIeH;

® TMPUBOJIUTH NPUMEPHI (HAXOAUTHh MH(OPMAIMIO O MPUMEpax) MPAKTUYECKOTO HUCIOIb30BAHUS
bu3MYECKUX 3HAHWK B IOBCEIHEBHOW >KM3HHM ISl oOecreueHus: 0e30MacHOCTH MpH OOpalIeHUHd C
npubopaMM ¥ TEXHHYECKMMHU YCTPOMCTBAMH, COXPAHEHHs 3/10pOBbsi U  COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpee;

® OCYHIECTBIATh IMOMCK HMH(popManuu Qusnyeckoro conepxanus B VHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUH M INyTEM CPaBHEHUS JOMNOJIHUTENIBHBIX HCTOYHUKOB BBIJEIATh HH(OpMAIUIO,
KOTOpAast ABJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

® CIIOJIb30BaTh IIPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO-TNIONYJISIPHYIO JIMTEpaTypy
(GU3MUecKoro coaepxkaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHeT, BianeTh NpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(GOPMAIH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIE MMCbMEHHBIE M KPaTKHE YCTHbIE cOOOIIeHus, 000011as nHpOopMaLuio
U3 HECKOJIbKMX HCTOYHUKOB (DU3MYECKOrO COJAEp)KaHHs, B TOM 4YHCIE NYOJIWYHO MPEACTABIATH
pe3yabTaThl MPOCKTHOW WIIM HMCCIEIOBATENbCKON AEATEIBHOCTH, TP 3TOM TPAMOTHO HCIOJIB30BaTh
U3y4EHHbIN MOHATUIHHBIN annapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYIIJICHUE IPE3CHTAIUEH;

® TIpU BBHINOJIHEHUH y4eOHBIX NMPOEKTOB U MCCIIENOBAHUHN (PU3MYECKHX MPOIECCOB PacIpeesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMHU 3aJadyaMH, CJICIUTH 32 BBHIIIOJHEHUEM IUIaHA
JeMCTBUN U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJA B JESATEIbHOCTh TPYIIIHI,
BBICTPaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3peniaTh KOH(QIUKTEHI.

K xoHiy oOyuyeHus B 9 kJiacce npeaMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
chopMUpOBaHHOCTH Y oOyuatouuxcs ¢ 3[1P ymenuii:

® CIOJIb30BaTh  MOHATUSA:  cHCTeMa  OTcuéra, MarepuajbHas  TOYKa,  TpPaeKTOpHs,
OTHOCHUTEIIBHOCTh MEXaHWMYECKOTO JBWKEHUs, nedopmamms (ymnpyras, IUTaCTHUECKas), TpEHUeE,
LEHTPOCTPEMUTENBLHOE YCKOPEHUE, HEBECOMOCTh M IEPErpy3KH, LEHTP TSDKECTH, aOCONIIOTHO TBEPIOE
TEJIO, IIEHTP TSHKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs M BOJHBI, 3BYK, HH(pa3ByK
U YJIbTPa3ByK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb H
JATbHO30PKOCTh, CHEKTPBI MCITYCKAHWS W TIOTJIONICHUs, anb(a, OeTa- u raMMma-u3iydeHHs, U30TOIIBI,
siepHasi SHEPTeTHKa;

e pasznuuaTh SABJIEHHUA (PaBHOMEpHOE M HEpaBHOMEPHOE IMpPSIMOJIMHEHHOE JBU)XKEHUE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE JBIKEHHE, CBOOOTHOE TMAaJICHWE TeJ, PAaBHOMEPHOE JBIKCHHE II0
OKPYKHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUXKEHUE, KoJebaTeIbHOe IBMKEHUE (3aTyXarolue U
BBIHYXJ/ICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHE 3BYKa, IPSAMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXEHHWE M TPEJIOMIIEHHE CBeTa, IIOJHOE BHYTPEHHEE OTPaXEHHE CBeTa,
pa3iokeHue O0eoro CBeTa B CIIEKTP U CIIOKEHUE CIIEKTPATFHBIX IIBETOB, TUCIIEPCHS CBETA, €CTECTBEHHAS
pPaTMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa M3JIyYeHHs) MO OMUCAHMIO UX XapaKTepHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3MUECKOE SBJICHNUE;

® pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYKaIOLIeM MUpe (B TOM
qucie (pU3NUecKue SBJICHUS B MPHPOJIE: IPUIMBBI U OTJIMBBI, JABIKeHHE MiiaHeT CONHEYHOH CHCTEMBI,
PEaKTHBHOE JBW)KCHHE JKHBBIX OPTaHWU3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHHE,
ceificMu4eckue BOJHBI, I[yHaMM, 9XO, [[BETa Tell, ONTHYECKHUE SBICHHUS B IMPHUPOJE, OHMOIOTHYECKOE
NeicTBUE  BUAMMOTO,  YJNbTPa(HOIETOBOrO W  PEHTICHOBCKOTO  HM3IIYYEHHH,  €CTECTBEHHBIN
paTMOaKTUBHBINA (POH, KOCMUYECKHE JTYUH, PAJJMOAKTUBHOE U3TYUYEeHUE PUPOIHBIX MUHEPAJIOB, AEHCTBUE
pPaZMOAKTHBHBIX W3JIyYeHWH Ha OpPraHWU3M 4YeJOBEKa), MPH ATOM IEPEBOJUTH NMPAKTHUECKYIO 33a1ady B
y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBIICHHIA;

® ONUCHIBATh M3Y4YEHHBIE CBOWMCTBA Tel M (PU3MUECKHE SBICHMS, HUCHONb3Yysd (U3NYECKHE
BEJIMYMHBI (CpeiHsAs M MIHOBEHHas CKOPOCTb Tejla INPU HEPAaBHOMEPHOM [JBH)KEHUH, YCKOPEHHE,
nepeMeleHe, MyTh, YIJoBas CKOPOCTb, CHJIAa TPEHUs, CUJIa YINPYrOCTH, CUJa TSHKECTH, YCKOPEHHUE



CBOOOJHOrO MajJeHMs, BeC Tella, UMIYJIbC Tejla, UMIYJIbC CHJIbl, MEXaHWYecKas paboTa M MOIIHOCTb,
NOTEHLMAIbHAsl SHEPIHsl TeJla, IOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrusl CKaTou
NPYKUHBI, KHHETUYECKAas SHEPT s, TIOJTHAsI MeXaHu4ecKasi SHepIus, MepruoJ] U YacToTa KojeOaHul, InHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, IOKA3aTellb IPEIOMIIEHUS CPENbl), NpU
ONKMCAHUU TMPABUWJIBHO TPAKTOBATh (PU3UUYECKUI CMBICH HCIONb3yeMbIX BEJIUYUH, O0O3HAuUEHUs U
eIMHUIBI PU3UYECKUX BEIMYHH, HAXOIUTHh (DOPMYJIbI, CBA3BIBAIONINE JAHHYIO (PH3UUECKYIO BEITHUYUHY C
JOPYTMMU BETUYMHAMU, CTPOUTH IPaQUKU H3yYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

® XapaKTEepPH30BaTh CBOMCTBAa TeJ, (PU3MUECKUE SBJICHUS M TPOLECCHl, HUCIONb3Yys 3aKOH
COXpPaHEHMsI DSHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUUI CYNEPHO3ULUH CHUJI, TPUHIMI
oTHocuTenbHOCcTH ['anuies, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOIO0 U MAacCOBOT'O YMCEI IIPU AJEPHBIX PEAKLUAX, IpU
9TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MaTEMAaTHUYECKOE BHIPAKEHUE;

® 00BACHATH (PU3UUECKHE TPOIECCHl U CBOWCTBA TEJN, B TOM YHWCIIE U B KOHTEKCTE CHTyalUl
[IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATb I[PUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOMTH
00BbsCHEHHE W3 2—3 JIOTUYECKHX IIIaroB ¢ OMOPOW Ha 2—3 M3YYCHHBIX CBOWCTBA (DM3UYECCKUX SIBJICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacYETHBIC 33/1a4u (OMUPAIOIINECs HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOJIb3Ys 3aKOHBI
U (GopMyIbl, CBSA3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUA 33aJa4yM 3alHCHIBATh
KpaTKoe YCJIOBHE, BBISIBIATH HEOCTAIOIIME WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBIE [Tl pEUICHHS], TPOBOIUTE PACUEThl U OLEHUBATh PEATUCTHUHOCTD MOJYYSHHOTO 3HAUCHUS
(U3UYECKON BEJIMYUHBIL;

® pacro3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEUIUTh MPU MOMOIIU (PU3HUECKUX METOJIOB,
UCIIONB3YSl  ONKCAaHUE UCCIEJOBAHMS, BBLACNATH IPOBEpsEMOE  MPENAINOJIOKEHHE, OIIEHHWBATh
IPABWIBHOCTb MOPSAJKA MPOBEACHUS HCCIEAOBAHMS, AEJIaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YJIbTATh
HAOJIO/ICHUH U OIIBITOB;

® TPOBOAMTH OMBITHI MO HAOMIONEHHUIO (PU3MUECKUX SIBICHUN WM (U3UYECKUX CBOWCTB TeI
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUs SHEPIUH, 3aBUCHUMOCTh IepHoja KojeOaHuil
HPYKUHHOT'O MasiTHUKA OT MAcChl rpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIMTY bl MaJbIX
Kosie0aHul, NMPSAMOJIMHENHOE PaclpOCTpaHEHHE CBETa, pasjio’KeHUEe OesIoro CBeTa B CIEKTP, U3YUEHHE
CBOWCTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHHs IpeaMeTa B coOMparoliel JMH3e,
HAOJII0/IEHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3IyYEHHS): CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3
U30BITOYHOTO Habopa OOOPYAOBaHMS, OMKMCHIBATH XOJ OINbITa W €ro pe3yiabTaTbl, (OpMyIUpOBaTH
BBIBOJIBI;

® IPOBOAMTH NPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHUil, ompenaesss cpeHee 3HaYeHHE
u3MepseMoil BennuuHbl ((PoKycHOE paccTosHHE coOMparolieil JIMH3bI), 00OCHOBBIBaTh BBIOOp crocoba
U3MepeHus (U3MEPUTENBHOTO pudopa);

® [POBOAMTH HCCIEIOBAaHHE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C UCIOJIb30BAHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HadaJlbHON CKOPOCTH,
nepuojaa KojaeOaHui MaTeMaTUYeCKOro MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUs CBETa
OT yIJla MAJIeHUs U yIila MPeIoMIIEHHs OT YyIJla MaJeHus): IUIaHUpOBaTh UCCIEI0BAHUE, CAMOCTOSATEIBHO
co0uparh yCTaHOBKY, (GDUKCHUPOBATh PE3Yy/IbTAThl OJY4YEHHOM 3aBUCUMOCTH (DU3MUECKHUX BEJIUUYMH B BUJIE
TabIuI U TpadUKOB, AeTaTh BBIBOABI 110 pe3yabTaTaM HCCIIeIOBAHHUS;

® IIPOBOAUTH KOCBEHHBbIE M3MEpeHMs (PU3MUECKUX BEIWYMH (CpeqHSsi CKOPOCTh M YCKOpEHHE
TeJa TNPH PaBHOYCKOPEHHOM JBIKEHHM, YCKOpEHHE CBOOOJHOIO TMaJeHHs, >KECTKOCTh IPYKHUHBI,
KOA(DPUITUEHT TPEHUS CKOJIBKEHUS, MEXaHUYeCKass padoTa U MOIIHOCTh, 9aCTOTa W MEPHO KoJieOaHU
MaTeMaTHYECKOro M MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CUJIa cOOMpArOIIeil JIMH3bI, paJlOaKTHUBHBIN
¢doH): MIaHUPOBATh U3MEPEHHUs, COOUpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHITH MU3MEPEHUS,
cliefys MpPeUIOKEHHOW WHCTPYKIMM, BBIUUCIATh 3HAUEHUE BEJIWYMHBI M aHAJIM3UPOBATH IOJyYCHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

e coOmoaaTh NpaBMiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® pasnMyaThb OCHOBHBIE IMPHU3HAKM H3YYEHHBIX (U3NYECKUX MOJIENIeH: MaTepuaybHas TOYKa,
abcoOTHO TBEPOE TEJNO, TOUYCUHBIH UCTOUHUK CBETA, Jy4, TOHKAs JIMH3A, IJIAHETapHAasi MOJAEbh aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO SIpa;

® XapaKTEepPH30BaTh MPHUHLUIIBI ICHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHMYECKHX YCTPOWCTB C



OMOpol Ha MX OMHCaHUs (B TOM 4YHCIE: COUAOMETP, AATYUKU IMOJIOKEHHUS, PACCTOSHUS M YCKOPEHUS,
pakeTa, 3XOJIOT, OYKH, HEpUCKOI, (OoToanmapar, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKON, IO3MMETP,
Kamepa BuiibcoHa), MCIOb3ysl 3HaHUSI O CBOWCTBaX (DU3UYECKUX SIBJICHUN M HEOOXOAMMBIC (PU3UIECKUE
3aKOHOMEPHOCTH;

® UCMOJb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHUYECKUX MPOILIECCOB MPU PEUICHUH Yy4eOHO-TPAaKTUYECKUX 3a/1ad,
ONITUYECKUE CXEMBI JJIS IOCTPOCHUS H300paKEHUH B IJIOCKOM 3epKajie U cCoOMparolei JInH3e;

® TIPUBOJIUTH MPHUMEPHI (HAXOAUTh MH(YOPMAILMIO O MPUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
¢busznyecKkux 3HAHWM B IOBCEIHEBHOM >KM3HHM JUIsl oOecrieuyeHHs Oe30MacHOCTH HpHU OOpalleHUu C
npubopaMu ¥ TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHsS 3/0pOBbsi U  COOJIOJCHHS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILIeH cpee;

® OCYHIECTBIATHh NOUCK MH(OpMaIu GU3NIECKOTo conepkanus B IHTepHETE, CaMOCTOSTENHHO
dopMynupys TIOMCKOBBIH 3ampoc, HAXOAUTb MYTH ONPEACTCHHUS JOCTOBEPHOCTH TOIy4EHHOU
uH(pOpMaIlMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOMOJIHUTENbHBIX HCTOUHUKOB;

® JCIIOJIb30BaTh IIPH BBHIMOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
($u3MYECKOro CO/AEpKAaHMSI, CIPAaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHET, BianeTh npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi MH(GOPMALIUU U3 OJHOM 3HAKOBOU CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HH(MOpMAIMH U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COAEpIKaHMS, MyOIMYHO MPEACTaBISATh Pe3yIbTaThl MPOCKTHOU
WM HCCIEAO0BATENIBCKON ACATENBHOCTH, IPH 3TOM IPAaMOTHO HMCIOJIB30BaTh HW3YyYEHHBIN IOHATHWHBIN
anmapar M3y4aeMmoro pasfena (QU3MKM M COMNPOBOXAATh BBICTYIJICHUE Mpe3eHTalued ¢ y4eTom
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne | HammenoBanme KoJsimyecTBo 4yacoB

w/n | pazgenos u Tem B K I DJIeKTpOHHBIE (HU(ppoBLIE)
Y cero | Kontpoabnbre | lipakruieckue | 500505 arenpupie pecypent
NPOrpamMmbl padoThI padoThI

Paszpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY/KAIOIIET0 MUpa

®du3uKa — HayKa o

1.1 2 https://m.edso0.ru/Z1V7L302N
pupoJIe

1.2 | ®usznueckue BEIUYNHEL 2 1 1 https://m.edsoo.ru/K5V0T6K4K

1.3 | BeTecTBCHHOHaYUHbIl 2 1 https://m.eds00.ru/U0Y 1EST7R
METOJ IMO3HAHNA

Wroro no pazneny 6

Pa3nes 2. IlleppoHavyaIbHbIe CBEACHUSI O CTPOCHHH BeleCTBA

2.1 | CtpoeHue BeniecTBa 1 https://m.edsoo.ru/W1D9YOC7F
JBrxenue u

2.2 | B3aumozeicTBre 2 1 https://m.edsoo.ru/A919P8S6R

qacTul BCIICCTBA

Ar PEraTHbIC COCTOAHUA
BE€IICCTBA

2.3 2 https://m.edsoo.ru/Q6E9JOE6G

Wroro no pazueny 5

Paznen 3. /IBu:xeHue 1 B3auMo/ieiicTBUE TeJl

Mexadnueckoe

31 3 https://m.edsoo.ru/S8Y6F5F7I
IIBUKECHUE

3.2 Muepums, macca, 4 1 https://m.edso0.ru/C318B7U3M
IUIOTHOCTD

3.3 | Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/Q0M210R3Q

Wroro no pazmeny 21



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

Hasnenue. Ilepenaua
4.1 |A4BIICHHA TECPABIMH 3 https://m.eds00.ru/X9P8I2M7R
TeJaMH, KHUIKOCTIMHU U
razaMu
4.2 | JlaBineHue KUIKOCTH 5 https://m.edsoo.ru/Z9F3W0OR9Z
43 | Amvocheproe 6 https://m.eds00.ru/Q8S1E3W1Q
JIaBJICHUE
JleicTBUE KUAKOCTHU U
4.4 | raza Ha norpyx€HHo€ B 7 1 3 https://m.eds00.ru/X1IN1Q1T1K
HUX TEJIO
Uroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 | Pabora u MOIIHOCTH 3 1 https://m.edsoo.ru/Q5A4L8M8W
5.2 | IIpocThie MEXaHU3MBI 5 1 https://m.edso0.ru/P3H8TOG5W
5.3 | Mexanudeckas SHEprus 4 1 1 https://m.edsoo.ru/KOP8FIM8I
Uroro no pazgeny 12
PeszepBHOE Bpemst 3 https://m.edsoo.ru/V1S2D2X6R
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 ITTPOT'PAMME
8 KJIACC
Ne HauMeHoOBaHHUe KoanuecTBO 4acoB
n/m | pasjejioB u TeM Bcero | KonTpoabsnsie | IIpakTuyeckue DACKTPORHEIE (HPPOBELIC)
o0pa3oBaTejbHbIe pecypchl
NPpOrpaMMel padoThI padoThI
Pa3nen 1. TeruioBble siBJ1eHUS
11 Crpocnue u cpoiicTsa 7 https://m.edsoo.ru/FSE6H2VIR
BEIIECTBA
1.2 | TentoBbIe MPOIIECCHI 21 1 3) https://m.edsoo.ru/F712M902V
Wroro mo pazueny 28
Pa3nen 2. DjekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
DIEeKTpUUYECKHE
21 |2 fapmeHHHe 7 1 https://m.eds00.ru/B7YBRIABA
B3aMMOJICHICTBHE
2.p |!locrosmibiit | 20 7 https://m.eds00.ru/05S3Y2N0J
JIIEKTPUYECKUH TOK
2.3 | MarHuTHbIE SIBJICHHS 6 1 15 https://m.edsoo.ru/\V2V6P6T3S
2.4 ICKTPOMArHHTHAA 4 1 https://m.edsoo.ru/\V7C3B4P8F
WHIYKIHS
Wroro mo pazieny 37
PesepBHOE Bpemst 3 https://m.edso00.ru/C8J6U6B71
IEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOTPAMME
9 KUJIACC
Ne HaumeHoBaHue KosnuecTBo yacoB JuekTpoHHbIE (HUGPOBHIE) |



https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R
https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

n/n | pasaejioB U TeM Bcero | Konrpoabhnbie | [IpakTuueckne | o0pasoBaTeJbHbIe pecypchl
NMPOrpamMMbl padoThI padoThI

Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4eckoe

1.1 | nBM>KeHHE U CIIOCOOLI 10 1 https://m.edso0.ru/T8L5V2H4Q
€ro OIMHCAHUS

1.2 | BzaumoneiicTBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70

1.3 | 3akoHbI coxpaHeHus 10 3 https://m.eds00.ru/TOI6K2G3M

Hroro no pazneny 40

Pazgen 2. Mexann4deckue K0J1e0aHUA U BOJHBI

01 | Mexanuicckue 7 3 https://m.eds00.ru/R9I14YOM6Z
KoJIeOaHMs

2.2 MexaHuuecKkue BOHEL. 8 1 3 https://m.edso00.ru/I9K8UINSM
3BYyK

Htoro no pazneny 15

Pa3nes 3. DjeKTpOMarHuTHOE 1oJie U 3JIeKTPOMATHUTHBIE BOJIHBI

DIEeKTPOMarHuTHOE

3.1 fojie 1 6 2 https://m.edsoo.ru/E309B1Z2L
3JICKTPOMAarHUTHBIC
BOJIHBI

Wroro mo pazueny 6

Pa3znen 4. CBeToBbBIC SIBJIEHUS
3aKOHEI

4.1 | pacmpocTpaHeHuUs 6 2 https://m.edsoo.ru/F3GOV6H2Q
cBeTa

4.2 JIMH3bI W OnTHYECKHE 6 3 https://m.edsoo.ru/Z8D1B7T0V
prOOpPbI

43 | Pasnoxenne benoro 3 2 https://m.eds00.ru/Z9X0C2NOL
CBETa B CIIEKTP

Wroro no pazneny 15

Pa3znen 5. KBanToBbI€ SIBJICHUA
Hcnyckanue u

5.1 | moriomieHue cBera 4 1 https://m.edsoo.ru/R6V4J7V8S
aTOMOM

5.2 S;é);eHne aTOMHOTO 6 1 https://m.edso0.ru/L3EOT6R2Q

5.3 | Anepubie peakiuu 7 1 1 https://m.edso0.ru/Q4D3Z0R7M

Nroro no pazgeny 17

Paspnen 6. [loBTopuTE1bHO-000011IAK01IINIT MOAYJIb
[ToBTOpEenue n

g1 |CO0Owenue 9 2 https://m.eds00.ru/07S0Z6M3I
COJIepKaHus Kypca
¢busukm 3a 7-9 kiacc

Wroro no pazneny 9

OBILIEE KOJIMYECTBO 102 3 97

YACOB I10 [TPOIT'PAMME

IHOYPOYHOE IINTAHUPOBAHME



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

7 KJIACC

Ne

u/n Tema ypoka

1 ®dusnka — Hayka o npupose. Ssinenus npupoasl. PU3NUECKUE SIBICHUS

2 MexaHnueckue, TEMI0BbIE, JEKTPUUECKUE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.
Du3nyuecKkue BeJNUYNHbI U UX U3MEPEHHUE.

3 Ypok-uccneoosanue "Usmepenue memnepamypuol npu noMowju H#CUOKOCMHO20 MepMoMempa u
oamuuxa memnepamypwt”.

4 Kak ¢usuka u npyrue ecrecTBeHHbIC HAYKH U3Y4al0T Ipupoay. EctecTBeHHOHAayYHBII METOX
no3HaHus. Onucanue GU3NYECKUX SIBJICHUM ¢ HOMOLIbIO MOZEIeH

5 Ypok-uccneoosanue "lIposepka cunomesvl. 0anbHOCMb NOIEMA WAPUKA, NYUEHHO2O
20pU30HMANLHO, meM bonvluie, Yem bonvuie evicoma nycka”

6 CraproBasi TMATHOCTHKA

7 Crtpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

8 JIBr>KeHue 4acTHIl BEIIECTBA

9 VYpoxk-uccredosanue « Onvimol no HAOII0OEHUIO MENTI0B020 PACUUPEHUSL 24306

10 ArperaTHble COCTOSIHMSI BEILIECTBA

11 B3aumocBsi3p MEX1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX
aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIA BOJIbI

12 MexaHnueckoe JBHkeHre. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBH)KEHUE

13 Ckopoctb. Enunniel ckopoctu

14 Pacuer nyt 1 BpeMeHM IBU)KEHUS

15 Wuepuus. 3akon nHepuuu. B3aumoaeiicTBue Ten Kak IpUUMHA U3MEHEHHUS! CKOPOCTHU JBUKECHMUSI
TEN

16 ITnoTHOCTH BenecTBa. Pacyer macchl 1 00beMa Tella Mo ero MIOTHOCTH

17 Jlabopamopnas paboma « Onpedenenue niomHocmu meépoo2o menay

18 Pemenue 3amau mo teme "I1noTHOCTE BeriecTBa"

19 Cuna Kak XapakTepUCTHKa B3auMoercTBus Tes. Cuita ynpyroctu. 3akoH I'yka

20 ﬂa60pamopH€lﬂ paboma «H3yuenue 3agucumocmu pacmsasxicenus (Oegpopmayuu) npyrHcuHsl om
NPUTIOIHCEHHOU CUNBLY

21 Asnenue Tarorenus. Cuia TSHKECTH

29 CBsi3b MG.:.)KIW CUJION TsDKECTH U Maccoil Tena. Bec tena. Pemenue 3amad mo teme "Cuna
TSKECTH

23 Cuna TsKeCTH Ha JpYTuX IulaHeTax. OU3nyecKue XapakTepUCTUKHY MIIaHET

24 W3mepenue cui. Jlunamomerp

25 Bec Tena. HeBecomocTh

26 CrnokeHue IByX CHJI, HalTpaBJIEHHBIX 110 OAHOM NpsMOil. PaBHOIEHCTBYIOIIAs CUIT

27 Pemenue 3agad no reme "PaBHOnericTByromas cui"

28 Tpenue ckonbkeHUs U TpeHue Mokosi. TpeHne B MpUPoJie U TEXHUKE

29 Jlabopamopnas paboma «HM3yueHue 3a8ucumMocmu Cuibl MpeHusi CKOIbHCEHUsL OM CUIbl
0aBJIeHUs U XapaKkmepa CONPUKACAOWUXcs NOBEPXHOCMEL»

30 Pemenue 3a1a4 Ha onpeiesIeHNE PaBHOAECHCTBYIONIEN CHIIBI

31 Pemenue 3anau mo remam: «Bec Tenay, «I'papudeckoe nzodbpaxenue cui», «Cuib,
«PaBHOIEVCTBYIOIIAS] CUI»

32 KonTpoabHast padora no teMmam: «Mexanuuyeckoe JBHKeHHE», «Macca, IJIOTHOCTBY, «Bec

Tesa», «I'paduyueckoe nzodpaxenne cuin, «CHIbD)




33

JlaBnenne. CriocoObl yMEHbIICHUS U YBEJIWYCHUS TABJICHHS

34 JlaByieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa, TeMITepaTyphl

35 Ilepenaua naBnenus TBEPABIMU TEJIAMHU, XKUJIKOCTIMU U razaMu. 3akoH [lackais

36 JlaByieHre B )KHJIKOCTH ¥ ra3e, BRI3BAHHOE JCHCTBHEM CHIIBI TSHKECTH

37 Pemenue 3agad mo treme «J/lapineHue B )KUJIKOCTH U Ta3e. 3akoH Ilackamnsy»

38 Coobmarommecs: Cocy/ibl

39 I'uapaBnrueckuii npecc

40 Manometpsl. I1opiIHeBOM )KUIKOCTHBIN HACOC

a1 Atmocdepa 3emnn. [IpuunHel cynecTBOBaHHS BO3AYIIHOM 000109kH 3eMiIH. 3aBUCUMOCTh
aTMoc(epHOro JaBJIeHUs OT BBICOTHI HaJl yDOBHEM MOPSI

42 Bec Bo3ayxa. ATMochepHoe naBiieHre

43 N3mepenne armocdeproro nasnenus. OnbIT Toppudenin

44 3aBHCUMOCTH aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HAJl YDOBHEM MODSI

45 Bbapomerp-aneponn. AtmochepHoe JaBJIeHHE Ha PA3IUIHBIX BBICOTAX

46 Pemenwue 3amaq o Teme "AtmochepHoe narieHue"

47 JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TesN0. ApXUMeI0Ba Cuila

48 Jlabopamopnas paboma « Onpedenenue blmaikusaioueli Cuivl, Oelicmeayoujeli Ha meio,
NOCPYIHCEHHOE 8 HCUOKOCTNDLY

49 Jlabopamopnas paboma no meme «Hccredosarue 3asucumocmu eeca meia 8 600e om 00veéma
NOSPYHCEHHOU 8 HCUOKOCMb YaCmU meaay

50 [TnaBanue ten

51 Jlabopamopnas paboma "Koncmpyuposanue apeomempa uiu KOHCMpYyuposauue 100Ku U
onpedeneHue eé 2py30no0vémuocmu”

50 Pemenue 3aj1a1 10 TeMaM: «[1naBanue cynos. BoznyxomnnaBanuey, «/laBneHue TBepabIx Ted,
KHUJIKOCTEH U Ta30B)»

53 Mexanudeckast pabora

54 Momntaocts. EquHUIEI MOIITHOCTH

55 Ypok-uccneoosanue "Pacuém mowHocmu, pazeusaemoii npu noovéme no jecmuuye"”

56 IIpoctele Mexanu3mbl. Peryar. PaBHOBECHE CHIT Ha pblyare

o7 KoHTposbHas padora no teme «/laBjieHne TBEPABIX TeJ, JKUAKOCTEH M ra3oB»

58 Pabora ¢ Tekctamu 1o teme «/laBneHue TBEPIBIX TeNl, JKUJIKOCTEH U Ta30By.

59 Jlabopamopnas paboma «Hccredosanue ycioguil pagnosecust pvluacay. Peiyaru B TEXHUKeE,
OBITY U IPUPOJIE.

60 Pemenwe 3a1a4 mo Teme «Y CIIOBUSI pABHOBECHS PhIYaray

61 ﬂa?opamopﬁa}z paboma «Hzmepenue KIIJ] naknonnoti niockocmuy KosdduimeHT moae3Horo
JIEHCTBHUS MEXaHU3MA.

62 Pemenue 3amgau mo teme "Pabora, momuocts, KITJ["

63 I'onoBasi KOHTpOIbHAsA padoTa

64 Mexannueckas dHeprusi. Kunetnueckasi M moTeHIIMAIbHASL YHEPTHSL.

65 3aK0H COXpaHEHHs] MEXaHNYeCKON YHEPTHH

66 Ypox-axcnepmyem o TeMe "DKCIepUMEHTATbHOE ompezeneHne I/I3MCHCH'I:I$I KUHETUYECKOU 1
MTOTCHIIMATHLHOW YHEPTHH MPU CKATHIBAHUHU TeJIa TI0 HAKIIOHHOHN TUIOCKOCTH

67 Pabora ¢ Texcramu o TeMe "MexaHHUeCKOe ABIKeHE"

68 Pabota ¢ Tekctamu o reme "Paborta. MontHoCTh. DHEpTHs"

8 KJIACC




C}

Tema ypoka

n/n

1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH U MX ONBITHBIC MOATBEPIKICHHS

2 Macca 1 pa3Mep aTOMOB U MOJICKYJI

3 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA

4 OGLHCHGHIEG CBOWCTB TBEPIOTO, HKHJKOTO 1 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE
MI0JIOKEHUH MOJICKYJISIPHO-KUHETHUECKON TEOpUH

5 Kpucrammmieckue u amopdHsbie Tena

6 CmaumnBaHue U KanUISIpHOCTh. [loBepXHOCTHOE HATSXKEHUE

7 TenioBoe pacuimpenue u cxarue

8 Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBH)KEHUS YaCTHUIL

9 Buytpennss sueprusi. CnocoObl H3MEHEHUsl BHYTPEHHEH dHeprun

10 Bupl Terionepenaun

11 Ypok-konpepenmus "[IpakTudeckoe UCIOIb30BaHIE TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEepUaJIoB B LIESX dHeprocoepexenus”

12 KosmmuecTBo TENnoTHI. Y 1€IbHAS TEIJIOEMKOCTD

13 YpaBHeHue TemoBoro 6anxanca. TemmooOMeH U TeIUIOBOE PABHOBECHE

14 Jlabopamopuas paboma "Hccnedosarue senenuss menioooMeHa npu cCMeuusaHu X0100Hou u
2opsuell 600v1"

15 Pacder xonmmyecTBa TEIIOTHI, HEOOXOAUMOTO IS HArPEBaHUs TeJla U BBIIEISIEMOTO UM TIPH
OXJIKICHUH

16 Jlabopamopnas paboma "Onpedenenue yoenvHoti menjioemkocmu geujecmsea’”

17 DHeprus TOImuBa. Y IeibHasl TeMI0Ta CrOPaHUs

18 [1naBneHue U OTBEpA€BaHNE KPUCTATHYECKHUX Tell. Y IeNbHas TeIIOTa MIaBIeHUs

19 Jlabopamopnas paboma "Onpedenenue yoenvroti meniomvl niasieHus 160a"

20 ITapooGpazoBanue u koHaeHcaus. Vcnapenue

21 Kunenue. Y nenpHas Temnora napooOpa3oBaHus U KOHIEHCAIIMH. 3aBUCUMOCTh TeMIIepaTyphl
KHIIEHUS OT aTMOC(HEPHOTO TaBJICHUS

29 Jlabopamopnuas paboma "Onpedenenue omnocumenvhou enaxchocmu 6030yxa”. BnaxuHocts
BO3yXa.

23 Penienue 3a1a4 Ha onpesiesieHre BIaKHOCTH BO3TyXa

24 [TpunnmnIB! paboTh! TemaoBbIX nurateneif. [lapoas TypOuHa. J[BUuratens BHYTpEHHETO
CTOpaHHMSI

25 KIIJl rermoBoro asuraresns. TennoBele IBUraTeIu M 3allUTa OKPYXKaroIend cpeibl

26 3aKOH COXpaHEeHHUs U MPEBPAIICHUS SHEPTUH B TETUIOBBIX MTpOIeccax

27 HO}IFOTOBE(a K KOHTp(:J'IBHOfI pabote no Teme "TemoBsie siBneHUS. VI3MeHeHNe arperaTHbIX
COCTOSIHUH BeleCTBa

8 KonTtpouabHnas pa6ora no teme "TensioBblie siBjieHusi. I3MeHeHHe arperaTHbIX COCTOSTHUI
Bemecrsa'

29 DnexTpu3aiys Tel. J[Ba poja dJIeKTpUUECKUX 3apsioB

30 VYpox-uccreoosanue "Onexmpuzayus men uHOyKyuell U npu CONPUKOCHo8eHuu"

31 BsaumoneiicTBue 3apsokeHHBIX Ten. 3akoH Kymnona

30 DJeKTpuIecKoe noxe. HanpsoxeHHOCTD aniekTpuyeckoro nosst. [IpuHuun cynepno3unuu
AIIEKTPHUYECKUX TOJIeH

33 Hocurenu snekTpuyeckux 3apsaoB. DineMeHTapHbid 3apsia. CTpoeHrue atTomMa

34 [TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHHsI SJICKTPUUECKOTO 3apsiia




35

PemreHne 3a1a4 Ha IPUMEHEHUE CBOMCTB YIEKTPUYECKUX 3aps 0B

36 DNEKTPUUECKUN TOK, YCIOBUS €r0 CyIIecTBOBaHUS. VICTOUHUKH JIEKTPUYECKOTO TOKA

37 JlecTBUSI 3JEKTPUUECKOT0 TOKA

38 Ypox-uccneoosanue "/lelicmsue snekmpuiecko2o noas Ha NPOBOOHUKU U OUINeKmpuxu”

39 DNEKTPUUECKU TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax

40 DJIeKTpUYEeCKas 1IeTb U €€ COCTAaBHbIE YaCTH

41 Cuna toxka. Jlabopamopuas paboma "Hzmepenue u pecynuposanue cunvt moxka"

42 DnexTpuueckoe Hanpsikerue. Bonbrmerp. Jlabopamoprnas paboma "Hzmepenue u
pezynuposarnue HanpsaxceHus".

43 ConpoTHuBiIeHHE MPOBOAHMKA. Y IEIIBHOE COTPOTUBIICHHE BELIECTBA

44 Jlabopamopnas paboma "3asucumocms 31eKmpuiecko20 CONpOMuBieHUs NPOBOOHUKA O €20
OJIUHDL, NAOWAOU NONEPEeyHO20 cedenus u mamepuana’

45 3aBUCUMOCTb CHJIbI TOKA OT HanpspkeHus. 3akoH OMa JijIsl yyacTka ey

16 Jlabopamopnas paboma "Hccredosanue 3agucumocmu Cuibl moxa, uoyuje2o uepes pe3ucmop,
Om CONPOMUBIIEHUS. Pe3UCMOPA U HANpAXCenus Ha pesucmope”

47 [TocnenoBarenbHOE M MapaJICIbHOE COSAMHEHUS TPOBOIHUKOB

48 Jlabopamopnas paboma "llposepka npasuna ciodxcenust HANPSINCeHULl NPU NOCaed08amenIbHOM
COeOUHEeHUU 08YX pe3ucmopos”

49 Jlabopamopuas paboma "llposepka npasuna 011 cuivl moxKa npu napaielbHOM COeOUHeHUU
pezucmopog”

50 Pemenue 3aa4 Ha npuMenenue 3akona Oma i pa3IiaHOr0 COCTUHEHNUS IPOBOJHUKOB

51 Pabota u MomHOCTE AeKTprudecKoro Toka. 3akoH Jxoymnsa-JIenna

52 Jlabopamopnas paboma "Onpedenenue pabomol u MOWHOCIMU dJIeKMPULECK020 moka"

53 DJEeKTpUYECKHUE IIETH 1 MOTPEOUTENN SIEKTPUIECcKOoi sHeprun B ObITy. KopoTkoe 3ambIkaHme

54 IlocTosTHHBIC MAarHUTEI, NX B3aNMOJICHCTBHE

55 Ypok-uccneoosanue "Hzyuenue noneu nocmosHublx macHumos"

56 MaruutHoe nosne. MarautHoe nosie 3eMJI ¥ €ro 3HaueHue 715 )KU3HHU Ha 3emie

57 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "INEeKTpUUYECKUE 3apsiibl. 3apsKEHHBIE Tea U UX
B3auMOoJeiCTBUS. [10CTOSHHBIN 2IEKTPUUECKUN TOK"

58 KonTtposabHas padora no teme ""JiieKTpHYecKue 3apsiabl. 3apsKeHHbIE TeJIa U HX
B3aumojeicTusi. IlocTossHHBII J1eKTpHYecKnii TOK'

59 Pabota c rexctamu 1o Teme "I1oCTOSIHHBIN 2IEKTPUYECKUN TOK'.

60 OmnpIT DpcTena. MarHuTHOE 1OJIe DIIEKTPUYECKOT0 TOKa MarHuTHOE MoJIe KAaTYIIKK C TOKOM

61 Jlabopamopnas paboma "H3zyuenue oeticmaus MazHUMHO20 NOAsL HA NPOBOOHUK ¢ mokom".
[TpMeHEeHHE IIEKTPOMArHUTOB B TEXHUKE
Jlabopamopnas paboma "H3zyuenue pabomol anekmpoosucamens” INeKTPOIBUTATETD

62 MMOCTOSIHHOTO TOKa. Vcronp30BaHue 2NEeKTPOABUTATENCH B TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHCIIOPTE.

63 Omnbitel @apasest. 3aKOH AEKTpOMarHUTHONW MHAYKIMH. [IpaBuio JleHna

64 O6o0061aroniee NOBTOpEeHKE N0 TeMe "DIeKTPUUeCKHe U MarHUTHBIE sBJIeHUs"

65 TI'onoBasi KOHTpPOJILHAS padoTa

66 Onekrporereparop. CriocoObl MOTYyYSHHS HIEKTPHUECKON YHEPTUHU. DIIEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU

67 PaGora ¢ Tekctamu o Teme "TemnnoBbie BICHUS"

68

PaGora ¢ Tekcrtamu o teMme "MarauTHsie SBiIcHus"




9 KJIACC

C}

. Tema ypoka

n/n yp

1 Mexanundeckoe IBHKeHrne. MarepualibHas TOUKA

2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHMUSI

3 PaBHOMEpHOE NPSIMONIMHENHOE IBUKEHUE

4 HepaBHoMepHoOe npsiMonHeHoe aBrkeHne. CpellHsis 1 MTHOBEHHAs! CKOPOCTh

9) [IpsimosinHENHOE PAaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE

6 CKOpOCTh MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO NBIKEHUs. [ paduk ckopocTH

7 Jlabopamopnas paboma "Onpedenenue yckopeHus meia npu pagHoyCKOPEHHOM O8UNCEHUU NO
HAaKJ10HHOU naockocmu”

8 CBoOonaHoe nmagenue tei. OneiTel [ anunes

9 PaBHOMepHOE nBIKEHUE 0 OKpYXHOCTH. [lepuon u yactora oOpamienus. JIuneiinas u yrioBas
CKOPOCTH

10 IleHTpOoCTpeEMUTENBHOE YCKOPEHHE

11 Ilepsoiii 3akoH HeroTOHA. BekTop chiibl

12 Bropoii 3akon HetoTona. PaBHozielicTByromast cuia

13 Tpernii 3akoH HeroToHna. Cynepno3unus cui

14 Pemrenue 3a1au Ha npumeHeHue 3akoHoB HproToOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3amau no reme «Cuiia ynpyroctuy»

17 Jlabopamopnas paboma « OnpedeneHue sH#cecmKoCmu NPYHCUHBLY

18 Cuna TpeHus

19 Pemenue 3anau no reme «Cuiia TpeHUS»

20 Jlabopamopnas paboma "Onpedenenue xodppuyuenma mpenus ckoaboceHus"

21 Pemenune 3anay no teme "3akoHsl HetoToHa. Cuna ynpyroctu. Cuna tpenust”

22 Cuta TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHMs. Y CKOpeHHEe CBOOOTHOTO MaICHHSI

23 Ypox-xongepenyus "/eusicenue men oxpye epasumayuonno2o yeumpa (Conneunas cucmema).
Lanakmuxu"”

24 Pemenue 3amau mo reme "Cuiia TSOKECTH U 3aKOH BCEMUPHOTO TSITOTEHUS"

25 IlepBas kocMuueckas ckopocTb. HeBECOMOCTh M eperpy3ku

26 PaBHOBecue marepuanbHOIl Touku. AGcomoTHO TBEpAOE Teno. PaBHoBecue TBEPOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTn

27 PaBHOBecue maTepranbHOW TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TENa C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsokecTn

28 Pemenue 3amau no reme "MomenT cuibl. LenTp Tskectu"

29 ITonroToBka K KOHTPOJIBHON paboTe 1o Teme "MexaHuuyeckoe JABmxkeHue. Bzanmoseiicteue
ten"

30 KonTtpoJsbHasi pa6ora no teme ''Mexanudeckoe 1pu:kenue. Bsaumoneiicreue tea"

31 Nmnynbce Tena. UMiynbe cuitbl. 3aKOH COXpAaHEHUS UMITYJIbCca. YTIPYTroe U HEYIpyroe
B3aMMOJIENCTBUE

32 Pemenue 3ana4 no teme "3akoH COXpaHEHMs UMITyJIbca'

33 Ypox-kongepenyus "Peaxmuenoe 0gudicenue 8 npupode u mexuuxe"

34 Mexannueckas paboTa 1 MOIITHOCTh

35 PaboTa cuiibl TSDKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS




Jlabopamopnas paboma « Onpedenenue pabomsi CUibl MpeHus NpU PAGHOMEPHOM OBUNCEHUU

36 .
meia no 20pU30HMANbHOU NOBEPXHOCMUY

37 CBs13b 2HEpruu u padboThl. [loTeHIManbpHas YHEPTUs

38 Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE

40 Jlabopamopuas paboma «H3yuenue 3aKk0Ha COXpaAHEHUsL SHEPSUUY»

41 KonebaTenbHOE TBUIKEHNE U €r0 XapaKTePUCTHKU

42 3aryxatomue Kojebanus. BeinykaeHnbie koebanus. Pezonanc

43 MaremaTUyeCcKuii U NMPYKUHHBIA MassTHUKU

44 Ypox-uccneoosanue «3asucumocmo nepuooa Konebanuii om HecmroCmuy NPYHCUHbL U MACChI
epy3an

45 [TpeBpariieHne SHePrur Npyu MEXaAaHHIECKUX KOJICOAHUSIX

16 Jlabopamopnas paboma «OnpedeneHue yacmomsi u nepuooa Koieoanutl NPYIHCUHHO20
MASTMHUKAY

47 Jlabopamopnas paboma «lIposepka nezagucumocmu nepuooa Korebanuil 2py3a, N008eUeHHO20
K HUMU, OM MAccol 2py3a»

48 Mexannueckue BosHbl. CBOWCTBAa MeXaHUYeCKUX BOJH. [Ipo1oNibHbIE U MTONIEpEYHbIE BOJTHBI

49 Vpox-kongepenyus "Mexanuueckue eonnvl ¢ meépoom mene. Ceticmuueckue 01Hb1"

50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51 Ypox-uccneoosanue "Habniooenue 3asucumocmu gvlcomol 38yka om uacmomoi”

52 I'poMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHYECKUN PE30HAHC

53 Ypox-kongepenyus "Yiompaseyk u ungpazeyx 6 npupooe u mexruxe"

54 [ToaroroBka Kk KOHTPOJLHOM paboTe 1Mo Teme "3akoHbI cOXpaHeHHs. MexaHndeckue KoiaeOaHus
Y BOJTHBI"

55 KonTtpouabHas pa6ora no teme ""3akoHbl coxpaHeHusi. MexaHuveckue KoJie0aHus U
BOJIHBI'"

56 DNIEKTPOMArHUTHOE MoJjie. DIEeKTPOMAarHUTHBIE BOJTHBI

57 CBo#icTBa DJIEKTPOMArHUTHBIX BOJH

58 Vpox-xongepenyus "lllkana snexmpomacHumuulx 801H. Mlcnonv3zoeanue 31eKmpomMacHUmHbLX
80J1H 07151 cOmMOoBoll c8s3u"

59 Ypox-uccneoosanue "H3zyuenue ceoticme s1eKmpomMacHumHbX 801H ¢ NOMOUBIO MOOUTLHO20
menepona”

60 Pemenne 3a1a4y Ha onpe/eieHre YacTOThI M ITTMHBI DJIEKTPOMATrHUTHOW BOJIHBI

61 DneKkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoTHOBEIE CBOWICTBA CBETa

62 Wcrounnku ceera. [IpsMonnHeitHoe paciipocTpaHeHue cBera. 3atmeHus ConHua u JIyHbl

63 3aKOH OTpakeHUs cBeTa. 3epkana. PemieHne 3a1a4 Ha IPUMEHEHNE 3aKOHAa OTPaKEHUs CBETA

64 [Ipenominenue cBeta. 3aKOH MPETOMIICHUS CBETA

65 [TomHOE BHYTpEHHEE OTpaskeHUe cBeTa. Vcnoap30BaHNe TIOTHOTO BHYTPEHHETO OTPAKEHUS B
ONITUYECKUX CBETOBOJIAX

66 Jlabopamopnas paboma "Hccnedosanue 3a8ucumocmu yena nperomieHus cemogozo iyid om
yena naoenusi Ha epanuye "6030yx-cmexno""”

67 Ypox-kongepenyus "Hcnonvzosanue nonno2o 8HympeHHe20 Ompaicenus.: c6emosooul,
ONMUKOBOJIOKOHHASL C653b "

68 Jlunzel. OnTHyeckas cusa JIMH3BI

69 ITocTpoenne n300paskeHMid B JIMH3AX

70 Jlabopamopnas paboma "Onpedenenue hokycHo20 pacCmosHus U ONMUYECKOU CUbL




coouparoweu aunzvl"

71 VYpox-kongepenyus "Onmuueckue aunzosvie npubopol”

72 I'11a3 xak onruueckas cucrema. 3peHue

73 Ypox-kongepenyus "echpexmut spenus. Kax coxpanums spenue”

74 Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. Cllo)keHUE CIIEKTPATbHBIX I[BETOB.
Jlucrniepcust cBera

75 Jlabopamopnas paboma "Onvimsl no pasnodxicenuro 6e1020 céema 8 CHeKmp u 0CHPULIUIO
yeema npeomemos npu ux Hao.IroeHuu yepes ygemosule urompor”

76 Yporx-npakmuxym "Boanoswvie ceoticmea ceema: oucnepcus, unmepgepenyus u oupparxyus”

77 OmnbiThl Pesepdopna n nuianerapaas Mmoaens atoma

78 [Tocrynatel bopa. Mozaens aroma bopa

Hcenyckanue u nornonieHue ceera aromoM. KBaHThl. JInHelyaTeie cieKTpsl. PaqnoakTHBHOCTD

79 N

u e€ BUJIBL.
80 Ypox-npakxmuxym "Habniooenue cnekmpog ucnyckanus”
81 PagmoaxTuBHOCTE U €€ BUIIBI

82 CtpoeHune aTOMHOTO sijipa. HykjoHHast MOJIeThb

83 PagmnoaxTiBHbIe npeBpamienus. M30Tons

84 Pemenue 3anay no teme: "PagnoakTuBHble NpeBpalieHus”

85 ITepron monypacmanga

86 VYporx-konpepenyus "Paduoaxmusnvie uziyuenus 6 npupooe, meouyume, mexuuxe"

87 S nepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJOBOI0 U MaCCOBOIO YHCEI

88 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAcChl U SHEPTUU

89 Pemenue 3amad mo teme "SnepHsie peakiun”

90 Peakuuu cuntesa u nenenus siiep. Mcrounuku sneprum CostHIA U 3BE3 ]

Ypox-kougepenyusa "foepnas snepeemuxa. Jleiicmeus paouoaKxmusHuxX UsLyYeHUll Ha JHCUBbLE
opeanusmol”

91

O6o0m1aroriee MOBTOPEHUE 1O TeMe "DIEKTPOMArHUTHOE 110JIe. DIEKTPOMArHUTHBIE BOJIHBI.
KBanToBsie siBieHus"

92

93 TI'onoBasi KOHTpPOJILHAs padoTa

94 Iloemopenue, o6oowenue. Jlabopamopuwie pabomul no kypcy "Bzaumooeticmeue men"”

[ToBTOpenue, o600IIeHNe. PerieHne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe ""TeroBbie

95 "
MIPOLIECCHI

96 [ToBTOpeHue, 060611163in1/16. Pemienne pacueTHBIX U KauecTBEHHBIX 3a7a4 1o Teme "KII/]
TEIUIOBLIX JBUTaTEIEH

97 [ToBTOpeHme, 0600meHne. Pemenne pacyeTHBIX U KauyeCcTBEeHHBIX 3a1a4 o Teme "KI1/]

3JIEKTPOYCTAHOBOK"

98 IToBTOpenue, o606menue. Jlaboparopusie padoThl o Kypcy "CBETOBBIC SIBICHUS"

99 IToBTOpenue, 0606menune. Pabota ¢ Tekctamu no Teme "3aKOHbBI COXpaHEHUs! B MeXaHHKe"

100 | IToBTopenue, obobmenue. Pabora ¢ Tekcramu o Teme "Konebanus v BOJHBI"

101 | IToBTopenue, obo6meHne. Pabota ¢ Tekcramu 1o Teme " CBETOBBIC SIBIICHUS "

102 | IToBTOopenue, obobmenue. Pabora ¢ Tekcramu 1o TeMe "KBanToBas u siepHast pusuka'

B ¢denepanpHBIX M pernoHANBHBIX MPOIEAYpax OIEHKM KadecTBa OOpa30BaHUSI HMCIONB3YETCs
nepedeHp (Koau(dukaTop) pacmnpeneieHHBIX MO KilaccaM IPOBEPSIEMBIX TPEOOBaHHWM K pe3yibTaTaM
OCBOGHHUSI OCHOBHOU 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIET0 0OOpa3oBaHUs M 3JIEMEHTOB
coJiepKaHus 1Mo PU3HKE.



ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUSA

1.2

1.3

pa3ianyaTth SBJICHUS 1O OMHUCAHHIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINUX JaHHOE PU3NICCKOE SIBICHUE

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYCCKUX SBICHUN B OKPYXAIOMIEM MHUpE, B
TOM 4ucie (U3NYECKUE SBJICHUS B MPHUPOJIC, NMPU ITOM IEPEBOIUTH MPAKTHUYCCKYIO
3aady B y4eOHYIO, BBIICNATH CYIICCTBCHHBIE CBOMCTBAa (TPU3HAKH) (PUINICCKUX
SIBJICHUU

14

OIMHUCBIBATh U3YUCHHEBIC CBOMCTBaA TEN U (bI/I?)I/I‘leCKI/IC SABJICHUS, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/Ie
BCJIMYHMHBI, IIPHU OIIMCAHHHU IMPABUJIBHO TPAKTOBATH (1)H3H‘~I€CKI/Iﬁ CMBICJT UCITOJIB3YCEMBIX
BCINMYHH, HX 0003HaYeHHsT U CAMHUIBI (bI/I?»I/I‘IeCKI/IX BCJINMYHMH, HAXOIHUTH (bOpMy.TIBI,
CBA3BIBAIOIIUC OAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C JPYTUMH BCIWYMHAMH, CTPOUTH
Fpa(l)I/IKI/I HN3YUCHHBIX 3aBUCUMOCTEH (I)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

1.6

1.7

1.8

XapaKTCPpHU30BaATh CBOMCTBaA TECII, (1)1/131/ILIGCKI/IC SABJICHUA W IIPOLCCChI, HCIOJIb3Yyd
HN3YUCHHBIC 3aKOHBI, IIpU OSTOM J[JaBaTb CJIIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa H
3aIIMCBIBATb €0 MAaTCMATUYCCKOC BhIPA)KCHUC

OOBSICHATh (hM3NYECKHE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJlI, B TOM YHCIE H B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BbACHEHUE U3 1 — 2 JOrM4ecKHX 1IaroB ¢ onopoi Ha 1
— 2 W3y4YEHHBIX CBOHCTBa (PU3MUYECKUX SBJICHUH, (U3NYECKHX 3aKOHA WIU
3aKOHOMEPHOCTH

pemarb pacuéTHele 3a7au B 1 — 2 nelcTBUS, UCHOJBb3Ys 3aKOHBI U (HOPMYIbI,
CBs3bIBalOIME (U3MYECKME BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJlaud
3aMMCchIBaTh KPATKOE YCIIOBUE, MOJCTABJIATH (PU3MYECKHE BEIUYMHBI B (OpPMYNbl U
IPOBOJIUTH PAcuéThl, HAXOJIUTh CIIPABOYHbBIC JIaHHbIE, HEOOXOIUMBIE IJIS DPELICHUs
3a/1a4, OL[EHUBATh PEATMCTUYHOCTh NOJy4YEeHHON (hPU3HMUECKON BEIUYUHBI

pacno3HaBaTh MpPOOJEMBI, KOTOPbIE MOMKHO PpEHIMTh MPU TMOMOIIU (U3HUECKUX
METO/OB, B OIMCAaHUU HCCICNOBAHMUSA BBIACIATH IPOBEPSEMOE IPEAIIOIIOKEHUE
(runotesy), pa3iavuyaTh M HHTEPIPETHUPOBATh IOIYYEHHBIN pe3ylbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOJBI 110 €T0 Pe3yibTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHI MO HAONIONEHUI0 (GU3NYECKUX SBICHUM WU (PU3NYECKUX CBOMCTB
Ten: (QopMylupoBaTh MPOBEPsSEMbIE MPEANONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHMUS, 3aMMUCHIBATh XO/I OMbBITa U (POPMYITHPOBATH BHIBOIBI

BBIMOJHATh MpPSIMblE H3MEPEHUS C HCIOJIb30BAHWEM aHAJOrOBBIX M IU(POBBIX
npuOOpOB, 3aMUCBHIBaTh MOKa3aHWs NPUOOPOB ¢ Yu€TOM 3aJaHHOM abCONIIOTHOM
MOTPELIHOCTH U3MEPEHUIN

MIPOBOAMTH MCCJIEIOBAaHUE 3aBHUCHMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT APYrou c
UCMOJIb30BAaHUEM TMPSIMBIX HW3MEPEHHH, y4acTBOBaTb B IUIAHUPOBAaHMM Yy4eOHOTO
UCCIIEIOBaHMs, coOMpaTb  YCTaHOBKY M  BBIIOJHATH  HM3MEpPEHUs,  Cleays
NpPEUIOKEHHOMY  IUIaHy, (UKCHpPOBAaTh pe3yibTaThl IOJYYEHHOH 3aBUCHMMOCTHU
bu3NYeCKUX BETUYMH B BHJIE NMPEAJIOKEHHBIX TaOIHIl U TpaQUKOB, AeaTh BHIBOABI 110
pe3ynbTaTam UCCIIEJOBAHHUS

1.12

IPOBOJIUTH KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIUYMH, CIEAYS MpPeIoKeHHON
MHCTPYKILUU: MPU BBIITOJIHEHUU U3MEPEHUN COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UICKOMOM BEIIMYHHBI

1.13

coOyoaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Mpu  pabore ¢ J1abopaToOpHBIM
obopyoBaHuEM




1.14

1.15

1.16

yKa3blBaTh ~ NPUHIMIIBI ~ ACHCTBHA  NPUOOPOB W TEXHWYECKUX  YCTPOWCTB,
XapakTepu30BaTh TNPUHIMIIBI JCHCTBHS HM3YYCHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB C TOMOIIBI0 MX ONHCAHUS, MCHOJB3YS 3HAHMSA O CBOWCTBAX (H3MUYECKHUX
SBJICHUN U HE0OXOAMMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOANUTE TpUMEphl (HAXOAUTh HMH(POPMAIMIO O MpHUMEpax) MPAKTHUYECKOTO
UCMOJb30BaHUs (U3NYECKUX 3HAHUH B IOBCEJHEBHON JKHM3HM i oOecredyeHus
0€30MacHOCTH TpU OOpalieHuH ¢ npuOopaMH W TEXHUYECKHMMHU YCTPOWCTBaMH,
COXpaHEHMsI 370pOBbi U COONIONEHUS HOPM DSKOJOIMUYECKOrOo TIIOBEIEHUS B
OKpY’KaloIlleH cpeze

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B ceTu MHTEpHET B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HaHUH U IyTEéM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLICTATH WH(POPMALINIO, KOTOPAs SIBJISETCS POTUBOPEUNBOM
WJIA MOXET ObITh HEJJOCTOBEPHOM

1.17

1.18

1.19

UCIOJIb30BaTh MPHU BBIIOJHEHUH Y4YEOHBIX 3a/laHUll HAayYHOIOMYJIAPHYIO JIUTEPATYpY
(u3NYECKOro CoZepkKaHus, CIIPaBOUHbIE MaTepHalibl, pecypchbl ceTu MIHTepHeT, BiIaieTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHGpOpMALMU M3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2 — 3
UCTOYHHUKOB MH(POpMaLUU (HU3NYECKOTO COAEP)KaHUSA, B TOM UYUCie MyOJIMYHO AeaTh
KpaTKhe COOOIICHUS O pe3ysbTaTax MPOEKTOB WM yYeOHBIX MCCIICAOBAHUM, TIPU STOM
IPaMOTHO MCIIOJIb30BaTh M3Y4YEHHBIH MOHATUHHBIA anmapar Kypca (U3MKH,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTALEH

IIpHU BBIITOJIHCHHUU y‘I66HLIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/II‘/'I pacupeacisiTb 00513aHHOCTH B
Tpynii€ B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJa4aMu, CJICAUTH 3a BBIIIOJIHCHUCM IlJIaHa
HeﬁCTBHﬁ, aZICKBATHO OLICHHUBAThb COOCTBEHHBIN BKJIa B JACATCIIBHOCTHL TPYIIIIBI,
BBICTPAaNBaTb KOMMYHHUKAaTUBHOC B3aHMOHCﬁCTBHe, YUYUTBIBAsA MHCHUC OKPYKAKOIINX

8 KJIACC

Kon

NPOBEPAEMOro

pe3yJbTara
1.1

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM
NporpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIIOJB30BaTh MMOHATHA

1.2

pasiindaTth ABJICHHA IO OIMMMCAHUIO UX XAaPaKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/ILI€CKOG SBJICHUC

1.3

14

1.5

1.6

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUHN B OKpYXAIOIIeM MHUpE, B
TOM yucie (PU3NYECKUE SBICHUS B MPHUPOJIE, NMPU ITOM IEPEBOIUTH MPAKTUUYECKYIO
3aadyy B y4eOHYIO, BBIJENATH CYIIIECTBEHHbIE CBOMCTBa (MPU3HAKH) (PUINUECKUX
SIBJICHUU

ONMCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCTIONb3Yys (pu3nueckue
BEJIMYMHBI, IPU OMUCAHUU NMPABHWIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCIOIb3YEMBIX
BEJIMYMH, OOO3HAUEHHUS U EAUHHIBI (U3NYECKUX BEIWYUH, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0O BEIMYUHY C JAPYTUMH BEJIUYHMHAMH, CTPOHTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIIMYMH

XapaKTEpU30BaATh CBOMCTBaA TECII, @HSHHGCKI/IC ABJICHUSA MW MTPOHECCCHI, HCIIOJb3Ys
HU3YUCHHBIC 3aKOHBI, IIpU J3TOM J[JaBaTb CJIIOBECHYIO (bOpMYJ'II/IpOBKy 3aKOHa H
3alMUCbIBATh €ro MaTeMaTH4Y€CKOC BEIPAKCHHUC

OOBSCHATH (PU3MUYECKHE TMPOIECChl M CBOWCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE
CUTyallMd  IPAKTUKO-OPUEHTUPOBAHHOTO  Xapakrepa: BBIABJIATH  IPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 | — 2 TOTUYECKHUX IIaroB ¢ momoIpio 1
— 2 U3YYCHHBIX CBOWCTBA (DM3MUYECKUX SBJICHUN, (U3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3a7aud B 2 — 3 JEWCTBUS, WCHOJb3ySd 3aKOHBI U (OPMYIIBI,




1.8

CBs3bIBaOIIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHajdu3a YCJIOBHUS 3aJauyd
3alUCBhIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JUIsl pPELICHUs 3a/ayu,
BbIOHMpATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE AJis €€ pelIeHHs], IPOBOAUTH PacYEThI U
CPaBHHBATh IMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUUHBI C N3BECTHBIMH JaHHBIMU

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXKHO pEIIUTh IPH MOMOIIU (PU3UIECKUX
METOOB,  HCIOJb3ysd  ONMCAaHUE  MCCIEJOBAHUSA,  BBIICJIATH  IPOBEPAEMOE
IPEII0JIOKEHNE, OLEHUBATh IIPABWIBHOCTb IOpSAJKAa IMPOBEACHUS HCCIEAOBAHNUS,
JieN1aTh BBIBOJIbI

1.9

MIPOBOAMTD OIBITHI 110 HAONIOEHUI0 (U3UUYECKUX SBJICHUN WM (U3HUYECKUX CBOICTB
Ten: (GOPMyIUPOBATH MPOBEPSEMbIC MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3
MPEI0KEHHOT0 000PYA0BaHNUS, OIUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBOIbI

1.10

BBINOJIHATH IPSMbIE H3MEPEHUS C UCIOIb30BAaHUEM AHAIOTOBBIX IPUOOPOB U AATYMKOB
(¢U3MUeCKUX BENUYMH, CPaBHHUBATH pPeE3ylIbTaThl HM3MEPEHHH C YYETOM 3aJaHHOU
a0COJIFOTHON NOIPEHIHOCTH

1.11

MMpOBOANTL HCCICAOBAHHUC 3aBUCUMOCTH OI[HOﬁ CbPISI/I‘{eCKOﬁ BCJINMYHUHBI OT I[perﬁ C
HCIIOJIb30BAHUEM  IIPAMBIX H3M€p€HHI>iI IJIAaHUPOBATb  HUCCJIICAOBAHHUC, CO6I/IpaTI>
YCTAHOBKY U BBIIIOJHATE U3MCPCHUS, CICAYA NPCIAJIOKCHHOMY IUIAHY, (I)I/IKCI/IPOBaTB
PE3YJIbTAThI HOHy‘IGHHOfI 3aBUCHUMOCTH B BH/JIC Ta6JII/III )51 Fpa(bI/IKOB, J€J1aTh BBIBOABI I10
pe3yjibTaTaM UCCICAOBAHUA

1.12

1.13

MMPOBOAUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHMH! INIAHUPOBATH HU3MCPCHUA,
CO6I/IpaTI> OKCIICPUMCHTAJIbHYKO YCTAaHOBKY, CJIICHY: HpeHHO)KCHHOﬁ HUHCTPYKIIMHU, U
BBIYHMCIIATH 3HAYCHUC BCJIIMYHUHBI

coONrofaTh TpaBWIa TEXHUKH OE30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
o0opynoBaHHEM

1.14

XapaKTepu30BaTh MPHUHIMIIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa WX OMHCAHUs, MCIOJb3ys 3HAHHS O CBOMCTBAX (PU3MUYCCKUX
SBIIEHUH ¥ HEOOXOAUMBbIe (pU3nUecKre 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M H3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM, COCTaBISATb CXEMbl DJJEKTPUUYECKHUX IIeTeH ¢
MOCJIEIOBATEIbHBIM M MapajuleIbHbIM COEIMHEHUEM JJIEMEHTOB, pa3jinyas yCIOBHBIE
0003HAYEHHUS DJIEMEHTOB AJIEKTPUUECCKUX TIeTIei

OPUBOJIUTH NpPUMEPHl (HAXOAUTh HMHGPOPMAIMI0 O NpUMEpax) MPaKTUYECKOro
UCMOJIb30BaHUS (U3MYECKUX 3HAHUH B MOBCEJHEBHON JKHM3HM i oOecredyeHus
0e30MacHOCTH MpH O0OpalleHHd C NpudopaMM U TEXHUYECKUMH YCTpOilcTBamH,
COXpaHEHMsI 370pPOBbS U COONIONEHUS HOPM DSKOJOTMUYECKOrO TIOBEIEHUS B
OKpY>Karollen cpere

OCYILECTBIIATh MOUCK MH(OpMaruu (usnueckoro cojepxanus B cetu MHTepHeT, Ha
OCHOBE HWMEIOIIUXCS 3HAHWA W IYTEM CpPaBHEHHS JOTOJHHUTENBHBIX HCTOYHHKOB
BBIJICJIATE MHGOPMAIHIO, KOTOpas SIBISETCS NPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOU

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYeOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
($U3UUEcKOro coiep>kaHus, CpaBOYHbIe MaTepHabl, pecypchbl ceTu IHTEepHET; BlageTh
npuéMaMyl KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpazoBaHUs HMHPOpPMAMM U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO31aBaTb COOCTBEHHBIE ITHCbMEHHBIC U KpaTKUC YCTHBIC COO6H_ICHI/I$I, 060611[3.5{
I/IH(i)OpMaLII/IIO N3 HECKOJBKHX HMCTOYHHKOB (1)I/ISI/IV-IGCKOFO COJZCpIKaHHA, B TOM YHUCIIC
HY6J'II/ILIHO MMPpEaACTaBJIATH PE3YJIbTATHL HpOGKTHOfI nin HCCHCHOB&TCHBCKOﬁ
ACATCIIBHOCTH, ITPHU 3TOM I'paMOTHO HCIIOJIbB30BaTh I/I3y‘-IeHHI)II\/’I MOHSITUNHBIN armapar
Kypca (bI/ISI/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.20

IpPU BBIMOJHEHUH YYEOHBIX IPOEKTOB M HCCIEHOBAHUN (U3NYECKUX IPOLIECCOB
pacrpenenats 00s3aHHOCTH B IPYIIE B COOTBETCTBUHU C IIOCTABJIECHHBIMU 3aJjayaMH,
CICIUTHh 3a BBINOJHEHHEM IUIAHA JCUCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO




OLICHMBaTb  COOCTBEHHBIH BKJaJ B  JCATENbHOCTb  IPYMNIbI,  BBICTpaUBATh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHUE, IPOSIBIISIS TOTOBHOCTD pPa3peIiaTh KOH(DIUKTHI

9 KVIACC

Kon
NpoBePsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3inyaTth SIBICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYCCKUX SBICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4ucie (PU3NYECKUE SBJICHUS B MPHUPOJIC, NMPU ITOM IEPEBOIUTH MPAKTHUYCCKYIO
3aa4y B y4eOHYIO, BBIICNATH CYIICCTBCHHBIE CBOMCTBAa (TPU3HAKH) (UINUECKUX
SIBJICHUU

14

1.5

1.6

OIMUCHIBATh U3YUCHHBLIC CBOMCTBA TeN U (1)I/I3I/I‘IGCKI/IG SABJICHUS, UCIIOJIB3YA q)HSH‘leCKI/IC
BCJIMYHMHBI, IIPHU OIIMCAHHUU IMPABUJIBHO TPAKTOBATbh (1)H3H‘~I€CKI/Iﬁ CMBICJI UCIIOJIb3YCMbBIX
BCJINYHH, 0003HAYEeHHU U CANHUIIBI (1)I/ISI/I‘IGCKI/IX BCINYHNH, HaAXOOIUTb (l)OpMy.HBI,
CBA3BIBAIOIIUC OAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYUMHY C JPYTMMU BCJIWMYHMHAMH, CTPOUTH
Fpa(l)I/IKI/I HU3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCJINYHNH

XapaKTCPpHU30BaATh CBOMCTBaA TECII, (1)1/131/ILIGCKI/IC SABJICHUA W IIPOLCCChI, HCIOJIb3Yyd
HU3YUCHHBIC 3aKOHBbI, IIpH J3TOM JaBaTb CJIIOBECHYIO (I)OpMy.]'II/IPOBKy 3dKOHa H
3aIlIMCBIBATb €0 MAaTCMATUYCCKOC BhIPA)KCHUC

OOBSACHATh (PU3UYECKHE MPOIECChl M CBOMCTBA TElI, B TOM YHCIIC W B KOHTEKCTE
CUTyalluii  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE U3 2-3 JIOTUYECKUX IIaroB C MOMOIILI0 2-3
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBIECHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pelath pacu€THbIE 3aauu (ONMUpPAONIUecs Ha CUCTEMY U3 2-3 ypaBHEHUH), UCIIOb3Ys
3aKOHBI U (OPMYIIbI, CBSI3bIBAIOLINE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a
YCIOBUS 33Jaud 3alUCBIBATh KPAaTKOE YCJIOBHE, BBIBIATH HEAOCTAIOUIME WIH
M30BITOYHBIE JaHHbIE, BHIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIsi PEIICHHUS,
IIPOBOAMTH pacdy€Tbl M OLEHUBATH PEAIUCTUYHOCTh IOJYYEHHOIO 3HAYCHMUS
(U3UYECKON BETMYUHBI

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (U3HMUECKHX METOJIOB,
UCTONB3Yysl ONUCAaHWE HCCIENOBaHMSA, BBIIEIATh NPOBEPAEMOE  IPEATIONIOKEHHUE,
OLICHUBAaTh IMPABWIBHOCTh TMOPSAAKA IPOBEACHUS HCCIIECAOBAaHMS, JIeNaTh BbBIBOJBI,
MHTEPIPETUPOBATh PE3yNbTaTbl HAOIIOEHUH U ONBITOB

1.9

1.10

1.11

IPOBOJUTH OIBITHI MO HAOMIOJEHUIO (PU3UUECKUX SIBICHUI WM (PU3MUECKUX CBOICTB
TEJI: CaMOCTOATENBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa 00OpyHOBaHUS,
OIMCHIBATh X0/ OMBITA U €T0 PE3YJIbTaThl, OPMYIUPOBATH BHIBOJIBI

IPOBOAMTH MpPH HEOOXOIMMOCTH CEpPHIO NIPSIMBIX HM3MEPEHUM, OIpenesss cpeaHee
3HauUeHUE U3MepseMoil BeMUYUHBl ((POKYCHOE paccTOsHHE COOMpAIOIe JIMH3BI),
000CHOBBIBATH BHIOOP CrIoco0a U3MepeHust (M3MEPUTEIHHOTO MPHUOOopa)

MIPOBOJIUTh MCCJIEIOBAHNUE 3aBHCHUMOCTEH (DM3MYECKUX BEITUYUH C HCTOJIH30BAaHHUEM
OpSIMBIX ~ M3MEPEHUH: TUIAHUPOBAaTh UCCIIEJOBAaHHME, CaMOCTOSITEbHO COOUpaTh
YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThI MOTYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYNH
B BUJIe Ta0IHIl U TpadUKOB, AeNaTh BBIBOJBI IO PE3yJbTaTaM HCCIEI0BaHUS

1.12

IPOBOJUTH KOCBEHHBIE M3MEpEHMs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh M3MEpPEHHUS,
coOuparh OSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIIOJHATH HW3MEpPEHUS, Cleays
NPEUIOKEHHOW HMHCTPYKIMM, BBIUUCIISITH 3HAYEHUE BEIMYMHBI W aHAJIU3UPOBATH
IOJIyYEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUN

1.13

coOmoaTh TpaBWja TEXHUKH O€30MacHOCTH Tpu  pabore ¢  JabopaTOPHBIM
o0opynoBaHueM




1.14

pa3ianyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENEil: MaTepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TENI0, TOYCUHBIM HMCTOYHUK CBETa, JIy4, TOHKas JIHH3A,
IJIaHETapHAasi MOJIETb aTOMA, HYKJIOHHAsI MOJIENIb @aTOMHOTO s1/Ipa

1.15

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa WX ONUCAHUS, WCIOIb3ys 3HAHHS O CBOMCTBAX (PUINUCCKUX
ABJICHUN 1 HEOOX0AUMbIe (PU3nUYEecKre 3aKOHOMEPHOCTH

1.16

1.17

1.18

HCIIOJIb30BAaTh CXEMBbl M CXEMAaTUYHbIE PUCYHKH HU3YYCHHBIX TEXHHYECKHUX YCTPOICTB,
WU3MEPUTEIIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB MPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a7ay, ONTUYECKHE CXEMbl AJISl MOCTPOEHUS! M300pakeHUN B ILIOCKOM
3epKajie U coouparoleii TuH3e

OPUBOANUTH TpUMEpHl (HaXOIUTh HH(POPMAIMIO O MpPHUMEPax) MPAKTHIECKOTO
UCMOJIb30BaHUs (U3NYECKUX 3HAHUH B IOBCEJHEBHON JKHM3HM i oOecredyeHus
0€30MacHOCTH TpU OOpalieHuH ¢ npuOopaMH W TEXHUYECKHMMHU YCTPOWCTBaMH,
COXpaHEHMsI 370pOBbi U COONIONEHUS HOPM DSKOJOIMUYECKOrO IIOBEIECHUS B
OKpY’KaroIlen cpeze

OCYIIECTBIISITh TOUCK WH(poOpManmu (PU3MYECKOrO CoAepkaHus B ceTH MHTepHerT,
CaMOCTOSITENIbHO (HOPMYJIUPYs. MOMCKOBBIA 3allpoC, HAXOAWUTh IIYTH OINpEAETICHUs
JIOCTOBEPHOCTH TIIOJTYYCHHOH WH(OpPMAIIMK HAa OCHOBE WMCIOIIUXCS 3HAHUN W
JIOTIOJIHUTEIbHBIX HCTOYHHUKOB

1.19

UCTIOJIF30BaTh MPH BBITIOJTHEHUH y4eOHBIX 33JaHHi HAyYHO-TIOMYJISIPHYIO JHTEPATYpy
(bu3MUecKoro coiepkaHus, CpaBOUYHbIe MaTepPHUaJIbl, peCypchl ceTu MIHTepHeT; BiafeTh
npuéMamMu KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHusi HHGOpMAIMA W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBIE NMUMCHbMEHHbIE U YCTHBIE COOOIICHUS HAa OCHOBE MH(OpMaIUH
U3 HECKOJBKHX HCTOYHHKOB (PU3UYECKOTO COJCPKAHMA, ITyOJHMYHO TNPEACTaBISTH
pe3yJIbTaThl IPOEKTHON MJIM MCCIEN0BATENIBCKONW AESITEIBHOCTH, IIPU 3TOM IPaMOTHO
MCIOJIb30BaTh M3YYEHHBIM TOHATHIHBINA ammapar H3ydyaeMoro paszaena (QU3MKU U
COIIPOBOKIATh BBICTYIJICHHE Npe3eHTalMel c¢ yu€ToM OCOOEHHOCTeH ayauTopuu
CBEpPCTHUKOB

IpU BBINOJIHEHUN YYE€OHBIX NIPOEKTOB U HCCIEIOBAaHUM (U3NYECKUX IIPOIIECCOB
pacrpenenaTe 005S3aHHOCTH B IpYIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3ajjauyaMH,
CIEINTHh 3a BBINOJHEHHEM IUIAHA JCHCTBHUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBaThb  COOCTBEHHBIH  BKJaJ B  JEATENbHOCTb  TPYMNIbI,  BBICTPaUBATh
KOMMYHHUKAaTHBHOE B3aMMOJEMCTBHE, TPOSBIISis TOTOBHOCTh Pa3peniaTb KOH(IUKTHI

7 KJIACC

Kon

pasaeia

Kona

3JIEMECHTA

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHUPA

11

®usznka — Hayka O mnpupoxe. SBieHus npupoasl. DuU3nMUECKHE SBICHUS:
MEXaHUYECKHE, TEIJIOBBIE, MIEKTPUUECKUE, MATHUTHBIC, CBETOBBIEC, 3BYKOBbIE

1.2

@dusnueckue BenUUMHBL 3mepeHue Qusnueckux BenMuuH. DPU3MUECKUE
npubopsl. [lorpemHocTs H3MepeHuii. MexxayHapoiHas cucTeMa eMHHII

EcrecTBeHHOHAy4HBI METOJ] TIO3HAHUS: HAOJIOJCHHE, MOCTAaHOBKA HAYyYHOTO

1.3 BOIIpOCA, BBIABUKCHHUC THIIOTEC3, OKCICPUMCHT TIIO0 IPOBCPKE THUIIOTE3,

00BsIcHEHHE HAOIIOaEMOr0 ABICHUS

1.4 Onucanne PU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEeH

[IpakTuueckue padbOTHI:
W3mepenue pacCTOSIHUM.

1.5 N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Omnpenenenne pasmMepoB MaJIbIX TEIN.
W3mepenue temriepatypbl IpHU MOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTuMKa




TEMIIEPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHMHN BEIIECTBA

CTpO@HI/Ie BCIICCTBA: aTOMbI U MOJICKYJIBI, KX Pa3MCPEI. OHBITBI, JOKa3bIBarOIInue

2.1 JIMCKPETHOE CTPOCHUE BEILIECTBA

29 JlBmwkeHne dvacTur BemecTBa. CBS3b CKOPOCTH JBIDKEHHMS 4YacTHI[ C
TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 B3aumopeiicTBue yacTHI BEIIECTBA: IPUTSXKEHUE U OTTAJIKUBAHUE
ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOEHHE Ta30B, XUAKOCTEH M TBEPMABIX

2.4 (kpucTauInuecKux) Tesl. B3auMocBs3b MEXAYy CBOICTBaAMM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue paboOTHI:

26 OreHka 1MaMeTpa aToMa METOJIOM PsIIOB (C UCToIb30BaHueM (poTorpadumii)

OnBITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPECHHSI Ta30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 MexaHndeckoe JBrKeHue. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHHUE

39 Ckopoctb. CpenHsisi CKOpPOCTh IPH HEPaBHOMEPHOM JBMKEHUH. Pacuér mytu n
BPEMEHU JIBIKCHHS

33 SIBnenne wHepHMU. 3aKOH HMHEpUMH. B3amMoneiicTBMe Ten Kak NpUYHHA
M3MEHEHHsI CKOPOCTH JIBIKEHHS Tell. Macca Kak Mepa HHEPTHOCTH TeJla

3.4 [TnotHOCTH BemiecTBa. CBSA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €IHHHUIIE
00BEMa BelecTBa

3.5 Cuuta KaK XapakTepPHCTHKA B3aUMOJICUCTBHS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. I3mMepeHue cHilbl ¢ TOMOLIBbIO THHAMOMETpa

37 SIBneHue TAroTeHMs W cuia TskecTd. Cuila TSDKECTH Ha JIpYTHMX IUlaHetax. Bec
tena. HeBecomocTh

38 Cuna Ttpenusi. TpeHHe CKOJBKEHHS W TpPEHHE IMOKOA. TpeHue B NpHpoIe WU
TEXHUKE

3.9 CroxeHune cuil, HalpaBJICHHBIX 110 OJJHOH mpsiMoi. PaBHOEHCTBYIOMIAS CHIT
[IpakTuueckue padbOTHI:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUXKEHHUs (LIapuKa B KMIKOCTH,
MOJIETIM 3JIEKTPUUYECKOr0 aBTOMOOWISI M Tak panee). OmpeneneHue cpeaHen

310 CKOPOCTH CKOJIbXEHHs Opycka WM IIapuKa IO HAKIOHHOW IJIOCKOCTH.
Omnpenenenne TUIOTHOCTH TBEpAOro Tena. OMBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKEHUs (edopManuu) MpPYKUHBl OT MPHIOKEHHON CHIIBL.
OmnBITH, TEMOHCTPUPYIOUINE 3aBHCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca
TeJa ¥ XapakTepa CONMPHUKACAIONINXCS TOBEPXHOCTEH

311 CDI/I3I/I‘IeuCKI/Ie SBJICHUS B IPUPOJIE: IPUMEPBI ABIKEHIA C PAsMHBIMU CKOPOCTAMHU
B )KUBOW M HEXHMBOU NPUPO/IE, ISHCTBIE CHIIBI TPEHHS B IPUPOJIC M TEXHUKE

3.12 TexHnyeckue ycTpoiicTBa: IMHAMOMETP, MOIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

4.1 JaBnenue TBEpAOro Tena. CrnocoObl YMEHbIICHHS U YBEIMUCHHS JaBJICHUS

4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs Ta3a 0T 00bEMa, TeMIepaTyphl

43 Ilepenaua naBneHus TBEPABIMU TeIaMU, )KUIKOCTAMH U ra3amu. 3akoH Ilackans.
[THeBMaTH4eCKHEe MAIIMHBI

44 3aBUCUMOCTD JIaBJICHUS KHUAKOCTU OT IIyOMHBI. ['MapocraTHueckuii mapajokc.
Coobmarormuecs: cocysl. [ uapaBindeckne MeXaHU3Mbl

45 Atmoctepa 3emnnm u armocdepHoe naBieHue. lIpuuMHBI CyIIeCTBOBaHHUS




BO3ayIIHOM 00070ukK 3emiu. OmbIT Toppudemmn. 3aBUCUMOCTh aTMOC(HEPHOTO
AABJICHUSA OT BBICOTHI HAJl YPOBHCM MOpPs

4.6

Wzmepenue armochepnoro nasinenus. [IpubGops! 11t u3mMepenus arMoc(epHoro
JIABJICHUS

4.7
4.8

4.9

4.10

411

JlelicTBUE KHIKOCTH M Ta3a Ha TOTPYKEHHOE B HHUX TEJIO. BhITalKHBaromas
(apxumenoBa) cuiia. 3aKkoH Apxumesa

[InaBanue ten. Bo3nyxomnnasanue

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOrpyXEHHOM B
AKUAKOCTh yacTu Tena. OnpesesieHne BhITaIKUBAIOIIEH CUIIbI, JEHCTBYIOLIEH Ha
TE€J0, NOTPYKEHHOE B JKUAKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLICH
CWIbI, JCHCTBYIOLIEH HAa TEJIO B JKUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIIECH CUIIBI, ACUCTBYIOLICH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOH B >KUIKOCTH YacTH Tela M OT
IUIOTHOCTH kuaKocTH. KoHcTpympoBaHue apeomerpa WM KOHCTPYHPOBAHME
JIOJIKM U ONIpeeIIeHUE €€ rpy30I0 bEMHOCTH

dusnueckue sIBICHUS B MPUPOJIE: BIUSHUE aTMOC(HEPHOro JaBJIEHUS HA XKUBOH
OpraHu3M, IJIJaBaHUE pbI0

Texnndeckue ycTpoiicTBa: cOOOLIAIONINECS COCYIbBI, YCTPOMCTBO BOJONPOBO/A,
TMJIPAaBINYECKUN Ipecc, MaHOMETp, OapoMeTp, BbICOTOMEpP, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannueckast pabora
5.2 MexaHndeckass MOIITHOCTE
53 [IpocTeie MexXaHWU3MBI: pbluar, OJIOK, HaKIOHHAS IUIOCKOCTh. [IpaBmiio
paBHOBECHSI phluara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
55 «3omotoe  mpaBwio» MexaHukd. KoapduuumeHT none3Horo  AencTBUA
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE
5.6 [loTeHumanpHast SJHEPTUU TeNA, MOJHATOrO HaJ 3eMIEN
5 5.7 Kunernueckas sHeprus
58 [TonmHas MEXaHHYeCKas — SHEpIH. 3aKOH M3MEHEHHS M  COXPaHCHHUS
MEXaHHYECKOH SHEepTUn
[IpakTudeckue padboOTHI:
Onpenenenre paObOTHI CHIIBI TPEHUS NP PABHOMEPHOM JIBFDKCHUH Teja TI0
5.9 TOPU30HTANILHOM MOBEepXHOCTHU. MccnenoBaHue YCIOBUN paBHOBECHs phluara.
N3mepenne KIIJ HakiIoOHHOW TIOCKOCTH. M3ydeHue 3akoHa COXpaHEHUs
MEXaHHUYECKOI dSHepTun
5.10 du3nyecKue sIBICHUS B IPUPOJIC: PhIYaru B Telle YeJIOoBeKa
511 TexHuyeckue yCTpOWCTBa: pbYar, MOABMKHBIA U HEMOJABUKHBIA OJOKH,
HAKJIOHHAS TJIOCKOCTh, MPOCTHIC MEXaHU3MBbI B OBITY
8 KUIIACC
Kona Kona
pasiena | amemenra IIpoBepsiemMbIe 3JIEMEHTHI COEPKAHUS
TEITJIOBBIE SABJIEHUW A
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYISPHO-KMHETUYECKOW TEOPUH  CTPOCHUs
6 6.1 BemecTBa. Macca u pa3Mepbl MOJIeKysl. ONBITHI, TOATBEPKIAIONTNE OCHOBHBIE
MOJIO’KEHUSI MOJICKYIISIPHOKUHETUIECKON TEOPUHU
6.2 Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSIHME  BEHIECTBA.




Kpucrannnueckue u amopgHble Tena

OOBsicCHEHHE CBOMCTB ra30B, KUIKOCTEH M TBEPABIX TEI HA OCHOBE MOJIOKEHHIM

6.3 MOJIEKYJISIPHOKMHETUYECKON TEOPUH
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TemnnoBoe pacHIMPEHHUE U CKATHE
6.6 Temneparypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI]
6.7 Buytpennsis  sHeprus. CrocoObl  M3MEHEHUS  BHYTPEHHEH  SHEpruu:
' TeIUIoNepeiaya v COBEpIICHHE PaOOTHI
6.8 Buasl Teronepenaun: TerIONPOBOIHOCTh, KOHBEKIIHUS, U3ITyUCHHE
6.9 KonnuecTBo TENnoThl. Y IeapHas TEMIOEMKOCTh BEMIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OanaHca
6.11 [InaBnenue u OTBepJIeBaHME KPUCTAUIMUECKUX BEIIECTB. YJEJbHas TEIJIOTa
TUTaBJICHUS
[TapooOpa3oBanue u xoHxaeHcanus. Mcnapenue. Kunenue. YnenbHas Temiora
6.12 napooOpa3oBaHus. 3aBHUCUMOCTh TEMIICPATYPbl KHIICHHUS OT aTMOC(HEpPHOro
JTABJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y IeJbHAs TEIJI0TA CTOPAHUS
6.15 [punnunsr pabotsl TemnoBbix jsuratened KIIJ[ TtemnoBoro aBurarens.
TemioBbIe JBUTATEH U 3aIlIMTA OKPYKAIOIIEH Cpe/Ibl
6.16 3aKOH COXpaHEeHMsI U MIPEBPAICHHS] SHEPTUU B TETUIOBBIX MPOIEcCcax
[IpakTuueckue paboOThI:
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSL.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITHI 110 HAOTIOEHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH M TBEPIBIX
TeT.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OMBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTH JaBJICHHUS BO3/IyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka rumnoTe3pl JTUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA KUIKOCTH B
6.17 TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.
HaGmonenue wu3MeHeHHMs  BHYTPEHHEHW DOSHEPrHM Tejla B Pe3yJibTare
TeruIonepeayn U paboThl BHEIIHUX CHIL.
UccnenoBanue siBjaeHUs: TemiooOMeHa MPU CMEIIUBAHUU XOJIOJHOW W Topsiueit
BOJIBI.
OrnpesenieHne KOJWYECTBA TETUIOTHI, MOJTYYEHHOTO BOJOW MPH TEIJIOO0OMEHE C
HarpeTbiM METAJUNIMYECKUM ITUIHHAPOM.
Ornpenenenne yAaelnbHON TEMIIOEMKOCTH BELIECTBA.
HccnenoBanue npoliecca UCTIapeHus.
OnpeneneHrie OTHOCUTENBHON BIa)KHOCTH BO3/yXa.
Ornpenenenne yAaelbHON TEIJIOTHI MIJIaBICHUS JbJA.
®dusnuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KalUJUISIPHbIE
6.18 SIBJICHHSI B TIPUPOJIC, KPUCTAIUIBI B Tpupoje, uznydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa.
TexHU4YeCKHne YCTPOWCTBA: KAWJUISIPHI, TPUMEPHI UCIIOJIb30BAaHUS KPUCTAILIOB,
6.19 JKUJKOCTHBI TEPMOMETp, AATUYUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS

JIOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHETO
CropaHus.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onexrpuzanus Tei. J[Ba poja 3JIEKTPUUECKUX 3apsiioB




B3aumoneiictBue 3apspkeHHBIX  Ten. 3akoH KyroHa (3aBUCHMOCTH — CHJTBI

7.2 B3aMMOJCUCTBUSA 3aPSKEHHBIX TEJ OT BEJIMYMHBI 3apsIOB M PACCTOSHUS MEXKITY
TEeJIaMu)
73 Onektpuueckoe mnozne. Hanpspk€HHOCTh 3iekTpuuyeckoro noisd. [lpuHnmn
' CYNEPHO3UINU JIEKTPUUECKUX M0JIEH (HAa KAYECTBEHHOM YPOBHE)
74 Hocurenn »snekTpuueckux 3apsioB. DJIEMEHTAPHBIM 3JIEKTPUUYECKUM 3apsi.
' Ctpoenue atoma. [IpoBOAHUKHN U AUAIEKTPUKHU
7.5 3aK0OH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa
76 DNIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAaHUS JJIEKTPUUECKOrO  TOKA.
' M cTOYHMKY TOCTOSITHHOTO TOKA
77 JeficTBUSL  DIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE).
' DJIEKTPUUYECKHUI TOK B )KHJIKOCTSIX U ra3zax
7.8 Onektpuueckas nenb. Cuia Toka. JINeKTPUUYECKOe HANPsHKEHHE
7.9 ConpoTHuBieHUE NPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJig y4acTka 1enu
7.11 [locnenoBarenbHOE U MapajuieIbHOE COEIUHEHUE POBOJHUKOB
7.12 PaboTa 1 MOLITHOCTB 27EKTPUUECKOro ToKa. 3akoH Jxoyis — JIeHna
713 DneKTpuYecKue LeMd U TOTPeOUTeNN DSIEKTPUUYECKONH OJHEpruu B OBITY.
' KopoTtkoe 3ambikanmne
7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBrE MOCTOSHHBIX MATHUTOB
7.15 MarunuTtHoe nojie. MaruutHoe 1mosie 3eMJIu ¥ ero 3HaueHue IS )KU3HU Ha 3eMIie
716 OnbiTr  Opcrena. MarHuTHoe 1OJ€  3JEKTpUYEcKoro Toka. [IpumeneHue
' AJIEKTPOMATrHUTOB B TEXHUKE
JelicTBe MarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM. OJEKTPOJBUTATEIb
7.17 MOCTOSIHHOTO TOKa. lMcronb3oBaHHWE AJIEKTPOJABUTATENE B TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE
7.18 OnbiTel @apazes. SBneHue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
719 OnektporeHepatop.  CrnocoObl  TMOMY4YEHHUS  DIIEKTPUUYECKOW  DHEPIHH.
' DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX YHEPTUU
[IpakTuueckue paboThI:
OnbITel 1O HAOMIOJIEHUIO  DJEKTPU3AMH  Tel  MHAYKIHEH U TpHU
CONPHUKOCHOBEHUH.
UccnenoBanue ASMCTBUS AIEKTPUIECKOTO TOJISI Ha TPOBOIHUKYU U AUDJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.
H3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HapsiKEHUSI.
WccnenoBanne 3aBUCHMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pEe3ncCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.
ONBITEL, JIEMOHCTPUPYIOIMIUE 3aBUCHUMOCTH D3JIEKTPUUECKOTO COMPOTHUBICHUS
720 MPOBOJIHUKA OT €r0 JIMHBI, MJIOIIA 1 MONEPEYHOT0 CEYeHHS U MaTepuara.

[lpoBepka mTpaBuia CIOKEHUS  HANPSDKEHUH TMPH  TOCIIENOBATEIHHOM
COCMHEHUHU JBYX pe3uctopoB. IIpoBepka mnpaBwia Juis CUJIBI TOKa IpHU
napajuIeIbHOM COEIMHEHUHU pe3ucTOpoB. Onpeenenre padoThl JIEKTPHIECKOTr0
TOKa, UAYILEro uepe3 pesuctop. OnpeneneHne MOIIHOCTH MIEKTPUYECKOTO TOKaA,
BBIJICIISIEMON Ha pe3ucTope. VcciemoBanne 3aBUCHMOCTH CHITBI TOKA, HIIYIETO
yepe3 JIaMIIOuKy, OT HampsbkeHus Ha Heil. Omnpenenenue KIIJ{ narpeBatens.
HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB. V3yueHue
MAarHUTHOTO TOJIS MIOCTOSSHHBIX MarHUTOB MPU UX OOBEAMHEHUU U Pa3JICICHUU.
HccnenoBanue neWCTBUSL JJIEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpEIIKY.
OnbITH, AEMOHCTPHPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOACWUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJieHUs TOokKa B KaTymike. M3ydeHue




JIEMCTBHUSI MAarHUTHOIO IIOJS Ha NIPOBOJHUK C TOKOM. KoOHcTpynpoBaHue u
u3ydeHue pabotsl annekrpoasuratens. M3mepenne KIIJ snextpoaBurarenpbHON
yCTaHOBKH. OIBITHI 110 UCCIIEIOBAHUIO SIBJIIEHUS 3JEKTPOMArHUTHOM MHIYKIUU:
MCCIICIOBAHUE U3MEHCHHI 3HAYCHUS U HAIIPABJIEHUSI HHIYKIIMOHHOIO TOKa

Ou3nyeckue SBICHHUS B MPUPOJAC: DJICKTPUUECKUE SBJICHHS B arMocdepe,

7.21 JJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMITH, Jpeiid MOIr0CoB,
POJIb MArHUTHOTO TIOJIS JUISI )KU3HU Ha 3eMile, MOJIIPHOE CUSHUE
TexHuueckue YCTPOMCTBA: BIIEKTPOCKOI, aMIEepMETp, BOJIBTMETpP, pPEocCTarT,
CUCTYMK  DJICKTPUYECKOW  HSHEPTUH,  OJIEKTPOOCBETUTEIbHBIE  NPHOOPEI,
7.22 HarpeBaTeJIbHbIE AJIEKTPONIPUOOPHI (mpumepsl), IIEKTPUYECKUE
IPEOXPAHUTENH, DIIEKTPOMArHUT, 3JEKTPOABUTATENh MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
paszena | memenTa [IpoBepsieMbIe 3JIEMEHTHI COCPIKAHUS
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
8.4 HepaBHomepHoe npsiMmonuHeitHoe nBrxkeHne. CpeaHsisi © MTHOBEHHAst CKOPOCTh
Tella MPU HEPaBHOMEPHOM JIBHKCHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHUE
8.6 CBob6oanoe nagenue. Oneitel ["ammes
8.7 PaBHOMepHOE nBMXKEHHE 1O OKpykHOCTH. Ilepmonm m wactora oOparmieHwHs.
JIuneliHas U yrinoBasi CKOpOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE
8.8 ITepssiit 3ak0oH HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHIMN cynepno3uuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: CWiia TPEHHS CKOJBKEHHS, CHIa TPEHUS TOKOs, IPYTue BUIBI
8 TPEHMUSI
814 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO
naIeHus
815 Hewxkenue mmanet Bokpyr Comnma. IlepBas kocmudeckas CKOPOCTb.
HesecoMocTs 1 neperpy3ku
8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE TEIO
817 PaBHOBecue TBEPIOTO Tena ¢ 3aKPEIUIEHHOM OChIO BpalleHUus. MOMEHT CHIIBI.
LlenTp TsxecTn
8.18 Nmnynsc Tena. U3Menenune umnynsca. Mmnynbce cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanuueckasi paboTa U MOUTHOCTb
8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEprU U paboThl
8.23 [ToTeHmanpHast YHEPTUS TeJa, MOTHATOTO HAJ TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHmanpHast YHEPTUS CHKATOUN MPYKUHBI
8.25 Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOU SHEPTHH
8.26 3aK0H COXpaHEHHUsI MEXaHUYECKON IHEPTUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpenHeil CKOPOCTH CKOJBLXKEHUS OpycKa WU JBM)KCHHUS [IapuKa
M0  HAKJIOHHOM  TuIockocTH.  OmpeneneHue  YCKOpEeHMsi  Tela  MpHU
PaBHOYCKOPEHHOM JIB’KEHHUH 110 HAKJIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAYaTbHOW CKOPOCTH.

[IpoBepka rumoTes3sl: €Ciu MpU PAaBHOYCKOPEHHOM ABMKEHHMM 0e3 HayallbHOMI
CKOPOCTHU MYTHU OTHOCATCA KaK pPAL HEYETHBIX YuCCii, TO COOTBCTCTBYIOIINC
MPOMEKYTKH BPEMEHH OMHAKOBBI.

HCCHGI[OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHUSA CKOJIBKCHHA OT CUJIbI HOPMAJIbBHOI'O
nasienus. Onpenenenue kodduiienTa TpeHus: ckojibxenus. OnpeneneHue
KECTKOCTH MpYXHUHBL. OmnpeneneHue padboTsl CHIIbI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJia 0 TOPU3OHTAIBHON oBepxHOCTU. Onpenenenre padboThl CHIIbI
YOPYrOCTH IIpU IOABEME TIpy3a C MCIHOJb30BAHUEM HENOJABHKHOIO H
MOJIBUYKHOTO OJIOKOB

8.28

8.29

dusznyeckue SBICHUS B OpupoAac: NpUIUBbI W OTJIHUBLI, IABHXCHHUC IIJIAHCT
ConHeyHOH CHUCTCMBbI, PCAKTUBHOC JBUKCHHUEC ) XUBBIX OPIraHU3MOB
Texumueckue yCTpOﬁCTBaI CIIMAOMCTP, AATYHUKU IIO0JIOKCHHA, PACCTOAHUA U
YCKOPCHUS, PAKECTBI

10

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenpHoe JBHIKXCHUC. OcCHOBHBIE XApaKTCPUCTHKH KoJIe0aHMmii: nepuon,

91 4acTOTa, aMIUTATYAA
92 MaremaTuyeckui W IPYKUHHBIA MasTHUKU. l[IpeBpamenue sHepruu mnpu
' K0J1e0aTeIIbHOM JIBH)KCHUN

9.3 3aryxaromue Kosebanus. BeiHyxneHHbIe KoeOanus. Pezonanc
Mexannueckue BoiHBL. CBOHCTBa MexaHW4eckux BOJH. [IponmonbHbie U

94 MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpOCTPaHEHHUS.
MexaHn4yecKkre BOJTHBI B TBEPIIOM Telie, CEHCMUUYECKHUE BOJIHBI

9.5 3Byk. ['pomKkocCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 Wudpas3Byk u yapTpa3ByK
[TpakTudeckue paboThI:
Omnpenenenye 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenue 4acTOThl U Meproia KoieOaHui Mpy>KUHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCHMOCTH Mepro/ia KoJeOaHU MOIBEIIEHHOTO K HUTH Tpy3a
OoT JuMHBI HHUTU. VccrenoBaHwe 3aBUCHUMOCTH —Tepuoaa  KojeOaHui
MPY>KWHHOTO MasiTHUKa OT Macchl rpy3a. [I[poBepka HE3aBUCUMOCTU TEpUOIA
KoneOaHui Tpy3a, MOJABEIIEHHOTO K HHUTHU, OT MAacChl Tpy3a M >KECTKOCTH
npy>XKuHbI. I3MepeHne yckopeHusi CBOOOTHOTO TaAeHUs

9.8 ®dusnyeckue SBJICHHUS B TPUPOJC: BOCHPHUITHE 3BYKOB IKUBOTHBIMH,

' 3eMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO
9.9 TexHUYECKHE YCTPOMCTBA: HXOJOT, HCIOJB30BaHUE YIbTPa3BykKa B OBITY H

TEXHHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

101 DJIEKTPOMarHuTHOE  IIOJIE. DJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkasa 3J1eKTPOMAarHUTHBIX BOJIH

103 DJleKTpoMarHuTHas mnpupoaa cBera. CKoOpocTh cBeTa. BoiHOBBIE CBOICTBA
cBeTa
[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB JJIGKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWMIIBHOTO

TesnedoHa




105 Ouznyeckue SBICHUS B MpHUpoAe: OWUOJIOrMYEcCKOe JeWCTBHUE BHUIUMOTO,
yIbTPauOIECTOBOTO U PEHTT€HOBCKOT'O U3ITydeHU N

106 TGXHHqVGCKne YCTPOMCTBA: HCHOJB30BAHMUE 3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOI1 CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmozienb cBeTa. MICTOUHHMKY CBeTa

11.2 [IpssMonHEITHOE pacpocTpaHEeHNEe CBETa

11.3 OTtpaxkenue cBeta. [mockoe 3epkano. 3aKoH OTpaKeHHUs CBETa

114 [Ipenomnenue cBera. 3akoH mpeliomieHusi cBera. llomHoe BHyTpeHHee
OTpakeHHE CBETa

11.5 Jlunza. Xop jrydeit B JInH3e

11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKpOCKOIIa U TEIECKOoma

11.7 ['na3 kak ontuyeckas cucreMa. bIM30pyKocTh U 1aTbHO30PKOCTh

118 Paznoxenne Oenoro cBera B crnekTp. Omnbitel HptoTona. CnoxxeHue
CHEKTPAIBHBIX IBETOB. /luctepcus ceta
[TpakTiueckue paboThI:

11 HccnenoBanne 3aBHCMMOCTH yIja OTPaKEHHUS CBETOBOTO Jiydya OT yIJia

NaJCHUS.
N3ydenune xapakTepUCTHK H300paXKEHUS IPEMETA B INIOCKOM 3epKaJe.
HccnenoBanue 3aBUCMMOCTH YIJla MPENOMIICHHS CBETOBOTO Jiyda OT yria

11.9 NaJICHUs Ha TPAHHIIE «BO3YX — CTEKIION.
[Tomyuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTUYECKOHW CHIIBI COOHMparomen
JIMH3BL.
OMnBITH IO PA3TIOKEHHUIO OEJIOTO CBETA B CHEKTP.
OnpITEl 1O BOCTIPHUATHIO IIBETa NPEIMETOB TMpPU HMX HAONIONCHUU 4Yepes
[IBETOBbIE (QUITBTPHI

11.10 Ousnueckue siBiaeHUss B npupone: 3armeHuss Comnma u JlyHbl, 1BeTa Te,
ONTHYECKHE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)

1111 TexHUYeCcKHue YCTPOMCTBA: OYKH, NEPUCKOIN, (oToammapar, ONTHYECKHE
CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA

121 OmnsiTel Pezepdopaa u muianerapHas Mozens aroma. Mogens atoma bopa

12.2 Hcnyckanue u norjiomieHne ceera atoMoM. KBanTel. JInHeuaThie CIEKTPhI

12.3 PagunoaktuBHOCTB. Anb(da, 6eTa- U raMMa-u3ITydeHHs

12.4 CtpoeHue aToMHOTO siipa. HykioHHast MojienTb aTOMHOTO sijipa. M30Tors

12.5 PaguoakTuBHBIe ipeBpatenus. [lepros nomypacnana aTOMHBIX siEp

12.6 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aPSAJOBOTO U MAaCCOBOTO UHCEN

12.7 DHeprus CBS3U aTOMHBIX siiep. CBs3b MacChl U YHEPTUU

12 12.8 Peaxiuu cunTtesa u nenenus saep. Mcrounmku sueprun CoJiHIA U 3BE3NT

12.9 Snepnas osHepreruka. JleWcTBME paJUMOAKTUBHBIX U3JIYYEHHH Ha IKUBBIE
OpTaHU3MBI
[IpakTudeckue paboOTHI:
HaOroieHne CIIONIHBIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyYCHUS.

12.10 HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUH YACTHUIIBI [0 TOPMO3HOMY ITYTH (10
dororpadusm).
N3mepenue pagnoakTuBHOTO (hoHA
@usnueckue SBJICHUS B TPHPOJE: ECTECTBEHHBIH pagHMOaKTUBHBINA (OH,

12.11 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIy4eHHUE TMPUPOJHBIX MHUHEPAJIOB,

JICHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4YEI0BEKa




12.12

TexHUuecKkre yCcTpoiCTBa: CIEKTPOCKOIN, MHIUBUAYAIbHBIN JO3UMETp, KaMepa
Bunscona

Jly1a mpoBeIeHUs] OCHOBHOT'O TOCYJapCTBEHHOTO 3k3aMeHa 1o ¢gusuke (aanee — OI'D nmo ¢usuke)
UCTIONIB3YETCSI MepeueHb (KoauduKaTop) mpoBepsieMbIX TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa30oBaHUs U 3JIEMEHTOB COJIEPKaHUS.

MHPOBEPAEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O

Kon
NpoBepPsIeMoOro
TpeOoBaHUs

OBPA3OBAHUA

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu Gu3MKH B HAy4YHOH KapTHHE MHPA; CHOPMHPOBAHHOCTH 0A30BBIX
NPEACTaBICHUN O 3aKOHOMEPHOH CBSI3U M MI03HABAEMOCTH SBJICHUI MPUPOIBI, O POJIU
JKCIepUMEHTa B (U3HMKE, O CHUCTeMOooOpasyiomed poiu (U3MKK B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHIA, 00 SBOJIONNU (PU3HMYECKUX 3HAHUN U UX
pOJHM B LIETOCTHOH €CTECTBEHHOHAYYHOH KapTHHE MHpPA, O BKJIAZE POCCHHUCKHUX H
3apyOeXHBIX YYEHBIX-(QU3UKOB B Pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB
OKpY’KaIOIIEero MUPa, pa3BUTHE TEXHUKU M TEXHOJIOTUH

3HaHMsT O BMJAX MaTepuu (BEILECTBO M TOJ€), O MABWXKEHHU KakK Ccrocooe
CYIIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYISIPHOW TEOPUH CTPOEHUS BEILECTBA, O
¢bu3nveckoil  CymHOCTH  SBJICHUH  TpUpOAbl  (MEXaHWYECKHX,  TEIUIOBBIX,
JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pPa3nyaTh SBJICHHUS 10 OMMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE PU3NYECKOE
SBJICHHE; YMEHUE PpACIO3HaBaTh INPOSIBICHHE W3YYEHHBIX (U3UUECKUX SIBJICHUN B
OKPY>KaIOIlleM MUDE, BbIIEIAS UX CYLLIECTBEHHbIE CBOICTBA (IIPU3HAKHU)

BJ'IaI[CHI/Ie OCHOBaMHM MOHSITHMHOTO armapara U1 CUMBOJIMYCCKOTO A3bIKa (I)I/I3I/IKI/I n
HCIIOJIB30BAHUC UX JJId PCIICHUA y‘-I€6HI>IX 3aa4; YMCHHUC XapaKTCPU30BaATb CBOMCTBa
TCII, (l)I/I3I/I‘-IeCKI/IC SABJICHHA U TMPOLECCBHI, HNCIOJIb3YA q)YHI[aMCHTaJIBHBIC n
OMITMPHUYCCKHEC 3aKOHBI

VMeHne omnmchIBaTh HU3Y4YCHHBIC CBOICTBA TE€I H (1)I/ISI/ILI€CKI/I€ SABJICHUSA, HUCIIOJIB3Ys
(I)I/I3I/ILICCKI/IG BCIINYHHBI

Bnagenue ocHOBaMH METOJIOB HAayYHOT'O TMO3HAHUS C YYETOM COONIOJACHUS TMPaBUII
0e30macHOro TpyAa: HaOMoAeHNE (U3HUECKUX SIBICHHI:

YMEHHE CaMOCTOSITENIbHO COOUPATh ASKCIIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JIaHHOTO
Habopa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMHCHIBATH XOJ OMBITa W 3aMUCHIBATH €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUC TIPSIMBIX W KOCBCHHBLIX I/I3M€p€HI/II\/’I (i)I/ISI/ILIeCKI/IX BCJIMYMH: YMCHHC
IUIAHUPOBATh ~ M3MEPEHHUS, CaMOCTOSTENIbHO  COOMpaTh  AKCIEPHUMEHTAJIbHYIO
YCTAaHOBKY IIO0O HHCTPYKIHWH, BBIYUCIIATHL 3HAYCHUC BCIWYMHBI W aHAJIUW3HUPOBATH
MOJIy4E€HHBIE PE3YNIBTATHI C YUYETOM 33JaHHOU MOTPEIIHOCTH PE3YIbTATOB H3MEPEHU;
MPOBCACHUEC HECCIIOKHBIX JKCICPUMCHTAJIBHBIX HCCH@HOB&HHﬁ; CaMOCTOATECIIBHO
coOupaTh DJKCHEPUMEHTAIbHYI0 YCTaHOBKY H TPOBOAUTH HCCIEIOBAHUE TIO
HUHCTPYKIUHU, IMTPEACTABIATH IMOJIYYCHHBIC 3aBUCUMOCTH (1)I/I3I/I‘—ICCKI/IX BCJIIMYUH B BUIC
Tabnuil U TpadUKOB, YUYUTHIBATh MOTPENIHOCTH, J€NaTh BBIBOJABI MO pe3ylbTaTam
WCCIIEIOBAHHS

[lonnmanue XxapakTepHBIX CBOMCTB (U3MYECKUX Mojeeil (MaTepuanbHas TOUKa,
a0COMIOTHO TBEPIOE TENO, MOJIENM CTPOCHHUS Ta30B, JKUIAKOCTEH M TBEPABIX Ted,
IUTAaHeTapHas MOJIEJIb aToMa, HYKJIOHHas MOJeNb aTOMHOIO sipa) M yMEHHE
PUMEHSTH UX U1 O0BSICHEHUS! (PU3UUECKUX MPOLIECCOB

YMeHue oOBACHATH (PU3MYECKHE MPOLECChl M CBOWMCTBA TelI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJIAT NIPUYMHHO-CIICACTBEHHBIE CBSA3M M CTPOUTH OOBSICHEHHE C OMOpOil Ha




M3YYCHHbIE CBOWMCTBA (PU3NUECKUX SBJICHUH, GU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U
MOJEIN

YMmenue pemath pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHUH ), UCTIOIB3Ys 3aKOHBI U
(dbopMyIibl, CBSI3bIBAIOLINE (PU3HMUECKHUE BEIMYMHBI, B YACTHOCTH, 3alUCHIBATh KPaTKOE
YCIIOBUE 3a/la4¥, BBISBISITH HEJAOCTAIONINE JaHHBIC, BEIOUPATh 3aKOHBI M (HOPMYIIHI,
8 HeoOxXonuMble 1751 €€ pelIeHUs, HCIONIb30BaTh CIPABOYHBIC IaHHBIC, MPOBOIUTH
pacuéTel W OIICHUBATh PEATUCTHYHOCTH IOJyYEHHOTO 3HAueHUs (U3HUECKOM
BEJIMYMHBI; YMEHHE ONMPEAeNsATh pa3MEepHOCTh (U3NYECKON BEITMYMUHBI, OTy4YEeHHOM
MIPU PEILICHUH 33/1a41

YMeHHe XapakTepu30BaTh IPUHLUIIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
quciae ObITOBBIX IPUOOPOB, U MPOMBIIIICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB MO UX
OIMCAHMIO, MCIIONIB3YSl 3HAHUS O CBOMCTBAaX (PM3MYECKHX SIBICHHA U HEOOXOAUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH

10

YMeHue Ucnob30BaTh 3HAaHUS O (PU3MUECKUX SIBJICHUSAX B NOBCEAHEBHOM KU3HU JUIS
oOecriedeHnss 0€30MacCHOCTH Tpu  OOpamieHWH C OBITOBBIMH TNPHOOpaAMH |
TEXHUYECKMMHU YCTPOMCTBaMH, COXPAaHEHHUS 3/I0pOBbSI U COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TOBEJICHUS B OKPYXKAIOIIEH Ccpeae; NMOHMMaHHWE HEOOXOIUMOCTH
IPUMEHEHHUsT  JOCTHXKEHMH  (PU3MKM M TEXHOJOTMH Ul  pPalMOHAIBHOTO
IIPUPOI0IOIB30BAHUS

OnbIT mOWCKa, TpeoOpa3oBaHHMS U MPEICTaBICHHUS WHPOpMANUU (PHU3HUECKOTO
COJIepKaHUsl C HUCIOJIb30BaHUEM HMH(OPMAIIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHIL;
YMEHHE OILICHWBATh JIOCTOBEPHOCTh TMOJNYYCHHOH WHPOpPMALMM Ha OCHOBE
UMEIOIUXCA 3HAHUM W JONOJHUTEIbHBIX MCTOYHUKOB; YMEHHME HCIOJIb30BaTh IIPU

11 BBINIOJTHEHUM Y4Y€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIMTEPATYypy (PU3NYECKOTO

colIepKaHusA, CIPaBOYHBIE MaTepualbl, pecypcel cetdu IHTepHeTr; BiaxeHue
0a30BBIMH HaBBIKAMH MPe0Opa3oBaHUs WHPOPMALIUN U3 OJHOW 3HAKOBOW CHCTEMBI B
JpYTyl0; YMEHHUE CO37aBaTh COOCTBEHHBbIE NMHUCHMEHHbBIE M YCTHbIE COOOILIEHHS Ha
OCHOBE MH(OPMAIIUK U3 HECKOJIBKHX HCTOUHUKOB

INEPEYEHbB 2JIEMEHTOB COAEPXKAHUSA, ITPOBEPAEMBIX HA OI'3 110 ®U3UKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1
11

MEXAHUWYECKUE SABJIEHUA

Mexannueckoe JBuKeHHE. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCUTEIBHOCTD
JBHKEHUS

1.2

13

14

PaBHOMepHOE M HepaBHOMepHOe JBrKeHHEe. CpemHsisi ckopocTh. DopMysa Ui BBIYUCICHHS
cpeaHeli ckopoctu: V = S/t

PaBHOMEpHOE MPSAMOIMHEHHOE JBIKCHUE. 3aBUCHMOCTD KOOPAMHATHI TeJla OT BPEMEHHU B CiTydae
PaBHOMEPHOTO MPAMOJUHENHOTO IBUKEHUS

xX(r)=x,+vt

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPCMCHHU IJId MPOCKIHUU CKOPOCTHU, IMPOCKIUU TMECPCMCHICHUSA, ITYTH,
KOOpJAWHATHI ITPU PaBHOMEPHOM HpHMOHHHefIHOM JABWXKCHUU

3aBHCUMOCTh KOOpPJHMHATHI T€la OT BPEMEHU B CJIy4ae PABHOYCKOPEHHOTO MPSAMOJIUHEHHOTO
JBU)KCHUS:

.

!ln.
Sy} =Vg, *f+ay* 5

@opMynbl I TPOECKIUU TNEPEMEIIECHUs, MPOEKIUU CKOPOCTH M TNPOEKIHH YCKOPEHHsS IpU
PaBHOYCKOPEHHOM NPSAMOJIUHENHOM JIBUKCHUU:




1.5

2
t
.sx(a‘)=vox-a‘+ax-3.

U_\'('f) =Upx T4, L,

a,(t)=canst,

o] a3

= — - = F)
Vs Uiy a5y

I'paduiku 3aBUCUMOCTH OT BPEMEHH JJISl MPOEKIUU YCKOPEHUs, MPOEKIIMHU CKOPOCTH, MPOSKIIUU
nepeMenieHus, KOOPAMHATHI IPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHXKEHUU

CBobGonnoe manenue. DopMyibl, ONUCHIBAIOIIME CBOOOAHOE MAJCHUE TelNa 1O BEPTHKAIN
(IBU>KEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3eMin). ['paduku 3aBUCUMOCTH OT
BPEMEHM MJI TPOEKIUH YCKOPEHMs, MPOEKLIUU CKOPOCTH U KOOPJIMHATBHl IPU CBOOOAHOM
M1aJICHUN TeNa 110 BEPTUKAIIN

1.6

1.7

CKopoCTh paBHOMEPHOI'O IBUKEHHUS TeJla MO OKpYyKHOCTH. HampaBieHnue ckopocTH.
dopMya 17151 BBIYUCICHUS] CKOPOCTH Yepe3 PaInyC OKPYKHOCTH U MIEPUO OOpaIleHHUS:
U= 2R
T

HeHTpOCTpeMI/ITeHLHOG YCKOpPCHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIIBHOT'O YCKOPCHUSI. d)opMyna
AJI BBIYHUCJICHUA YCKOPCHUA:

®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:

vl
T

Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
V

1.8
1.9

Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cuil
SBnenue unepuuu. llepssiii 3akoH HeroToHa

1.10

1.11

Bropoii 3akoH HeroToHa:
F=m.d

CoHarpaBlIeHHOCTh BEKTOPA YCKOPEHUS TeJa U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha TEIIO
B3anmopeincrteue Ten. Tperuit 3akon Herorona:

Fy 3 =-F

1.12

TpeHI/IC IOKOA U TPCHHUC CKOJIbXKXCHUA. dDopMyJIa AJId BBIYHUCIICHUA MOAYJSA CUJIBI TPCHUA
CKOJIB)XKCHHUA

FTP:LL-N

1.13

1.14

Hedbopmanus Tema. Yrpyrue u Heynpyrue nepopmanun. 3aKoH ymnpyrou aedopmaruu (3akoH
I'yka):
F=k-Al

BcemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TATOTEHHUS:

F_c. my ih‘:
R:
Cuna TspxecTd. Y CKOpeHue CBOOOIHOTO T ICHHMS.
dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepXHOCTH 3emuu: F = mg.




JBmxenue mnanet Bokpyr Connina. [lepBas kocMuueckas ckopoctb. HeBECOMOCTh U neperpy3ku

Hmnynbe Tena — BeKTopHast pru3nyeckast BeIMYUHA.

1.15 D=mi
Nmnynsc cuctemsl ten. M3menenue nmnyinbsca. UMImynbc cuiibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
116 = p=nyly +npL, =const
PeaktuBHOE NBHXKEHUE
Mexannueckas pabora. @opmyna s BEIYUCICHUS PAOOTHI CHIIBL:
A=Fsooso
1.17  Mexanuyeckass MOITHOCTb:
A
N==
r
Kunernueckas u notreHuuanbHas sHeprua. Gopmyina 71 BBIYUCICHUS] KHHETUYECKON YHEPIUH:
Hﬂ.’)z
E . =——
1.18 2 . .
TeopeMa o0 kuHeTHueckor sHeprun. Popmyna sl BBIYUCICHHS NOTEHIIMAIbHON YHEPTUH TeJa,
MOJIHATOTO HaJl 3eMIEi:
E,=mgh
Mexannyeckas dSHEeprus:
E=E;+E p
1.19 . .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUSI MEXAaHUYECKOU
SHEPrUM B OTCYTCTBUE CUII TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU NPU HATTMYUU CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20 1 2
[TonBwxHbIN 1 HenoABWXKHBINA 0;10ku. KIITJI mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&E&.H
Aaarpaqemaﬂ
JlaBiieHure TBEPIOTO TeENa.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
»- F
5
1.21 [laBnenwue raza. ATmMochepHoe JaBlIeHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=Ph+Pmy,
1.22 3akon Ilackans. ['mapaBianueckuii npecc
3akon Apxumena. @opmysa A ONpPEEICHNs BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha Tejo,
123 MOTrpy>KEHHOE B KUJKOCTb WUJIU Ta3:

Fam =PEV




VcaoBue nnaBanus tena. [lnaBanue CYZI0B U BO3QYyXOILIaBaHUEC

1.24

1.25

Mexanunueckue kojaeOaHus. AMIUIUTY/A, IEpUOJT ¥ yacToTa Konebanuil. Dopmyna, CBA3bIBAIOIIAs
4acTOTy U Iepuo] KojeOaHuil:

MareMaTHuecKuil M TPYXHUHHBIM MasTHUKH. [IpeBpamieHue HSHEpPruM NpH KosedaTeabHOM
JBUKCHUH

1.26

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

1.27

Mexanudeckue BOJHBL. [IpomonbHBIE W TIONEpEYHbIE BOJHBL. J[IMHA BOJHBI W CKOPOCTh
pacnpocTpaHeHUs BOJIHBI:

L=v-T

1.28

3Byk. I'poMKkocTh M BbIcOTa 3Byka. OTpakeHHE 3BYKOBOIl BOJIHBI Ha TIPAHUIE JIBYX CpE..
WHbpa3Byk U ynbTpa3ByK

1.29

1.30

1.31

2.1

IIpakmuyeckue pabomul

N3mepenue cpenHed IUIOTHOCTH BELIECTBA; ApPXHMMENOBOM CHIIBL, KECTKOCTH IPYKUHBI,
KO3 pHLMEHTa TPEHUS CKOJIbKEHUS; paOOThI CUJIbI TPEHUS, CHIIbI YIPYTOCTH; CPEIHEH CKOPOCTH
JBIDKEHUST OpycKa MO0 HAKJIOHHOW TUIOCKOCTH; YCKOPEHHUs: OpyCKa MpH BUKEHUU 110 HAKIOHHOU
IUIOCKOCTH; YacTOThl M Iepuojia KojeOaHUi MaTeMaTHYeCKOro MasTHUKA; YacTOThl M NEepuoja
KoJIeOaHUH TIPYKUHHOTO MasTHHKA; MOMEHTA CHJIbI, JEHCTBYIOIETO Ha pbIYar; paboThl CHIIBI
YIIPYTOCTH NPHU NOABEME IPy3a ¢ HOMOIIBIO HEMOABMKHOTO OJI0Ka; pabOThl CHIIbI YIPYTOCTH IIPU
oABEME Irpy3a ¢ HOMOIIbIO IIOJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHOW yacTu Tena U OT
IJIOTHOCTU JKMJKOCTH; HE3aBUCHMOCTH BBITAJIKHMBAIOIIEH CHJIBI OT MAcChl T€Jd; CWIbI TPEHUs
CKOJIBJKEHUSI OT CHJIbI HOPMAJbHOI'O JABJIEHUS M OT poJa IMOBEPXHOCTH; CUIBI YIPYIOCTH,
BO3HUKAIOMIEH B IMPYXHHE, OT CTENeHU nedopManuy TPYKHUHBI; YCKOPEHHs Opycka OT yria
HaKJIOHa HaIpaBJIAIOLIeH; meproaa (4acToThl) KOJIEOAaHUH HUTSIHOTO MasTHUKA OT JUIMHBI HUTH;
nepuoja KojieOaHWH MpPYXKUHHOIO MAasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL;
UCCIIe/IOBAaHNE HE3aBHCHMOCTH IMEpuojia KoJeOaHWH HUTSIHOTO MasTHHKA OT Macchl TIpysa.
[IpoBepka yciioBHs paBHOBECHSI pbl4ara

Qu3zuueckue asneHus 6 npupoode: NPUMEPHI ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOW U
HEXUBOU MPUPOJE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIUBBI U OTIUBBI, IBUKEHHUE
maHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPTraHU3MOB, pblYaru B Tele
4eNnoBeKa, BIUSHUE aTMOC(EpPHOro JaBIEHUS HA KUBOW OpPraHu3M, IJIaBaHUE PHIO, BOCIPHUITHE
3BYKOB KMBOTHBIMH, 3€MJICTPACEHHE, CECMUUECKUE BOJIHBI, I[yHAMH, 9XO

Texnuueckue ycmpoticmeéa. CIUJOMETp, IaTUYUKH IIOJIOKEHMS, DPACCTOSIHUSL WU yCKOpPEHHS,
JMHAMOMETp, MOJIINIHUKHU, PAKeThl, pblyar, MOJBUXHBIA M HEMOJBM)KHBIM OJIOKHM, HAaKJIOHHAs
IJIOCKOCTh, MPOCThIE MEXaHU3MBbl B OBITY, COOOIIAIONINECS COCYAbl, YCTPOHCTBO BOAOIPOBO/A,
THJIpaBIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACcOC, apeoMeTp,
9X0JIOT, UCTIOJIb30BaHKE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHU A

OCHOBHBIC TIOJIOKCHUS MOJ'ICKy.]'IHpHO-KPIHGTH‘-IGCKOﬁ TECOPHU CTPOCHHA BCIICCTBA. MO)ICJ'II/I
TBépI[OFO, KHUIKOTO 1 ra3oo6pa3H0ro COCTOSIHUM BEIIECTBA. KpI/ICTaJ'UII/I"ICCKI/IC n aMOp(bHBIe TCI1a

2.2
2.3

JIBm>keHHe yacTull BemecTBa. CBsA3b CKOPOCTH JBUKEHMS YaCTUIl ¢ TeMIepaTypoil. bpoyHoBckoe
nBUKeHHe, U dy3us

CMauuBaHue U KalTWJUIAPHBIC SIBJICHUA

2.4

TenoBoe pacmmpeHne u cxaTue

2.5
2.6

TerutoBoe paBHOBeCHE
BuyTpennss sneprusi. Pabota u teronepenada kak criocoObl U3MEHEHHs] BHYTPEHHEN SHEpTruu

2.7

BI/II[BI TCIUIONEpCaAAYN: TCIJIOMPOBOJHOCTE, KOHBCKI WA, N3JIYUYCHUEC

2.8

HarpeBanue u oxnaxaenue ten. KonuuecTBo TemaoThl. Y AelibHAs TEMIOEMKOCTD:




O=am(t,—1)

3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIIOBOro OanaHca:

29 0 +0,+..=0
210 Hcmapenne u kouaeHcaius. V3MeHeHHWE BHYTPEHHEH SHEPruuM B TIPOLIECCE HCIApPEHUs U
KoHJeHcalmu. Kunenue sxukoctu. Y aenpHas Temiora napooopasosanus: L = Q/m
2.11  BiaxxHOCTbH BO3IyXa
[InaBneHve w Kpuctamu3anus. VI3MeHeHHEe BHYTPEHHEH OJHEpPruud TMpu IUIABJICHUH U
KpUCTAJUTM3alUU. Y JeIbHAs TEIUIOTa TIaBICHUS:
2.12
o
M m
2.13 | BHyTpeHHsIs SHEPIHs CrOpaHus TOIUIMBA. Y AebHast TEIUIOTa CropaHus Tomusa: q = Q/m
2.14 | Ilpunnumnsl paboTel TeroBeix aurateneit. KIT[ TemioBoro qeurarens
Ilpakmuueckue pabomol
N3mepenue yaenpbHOW TEIUIOEMKOCTH METATMYECKOTO IWJIMHIPA;, KOJIHYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOH TemmepaTypbl (DUKCHPOBAHHOW MacChl, B KOTOPYIO OIyIIEH
2.15 mHarperblii MUIUHAP; KOJIMYESCTBA TEIUIOTHI, OTAAHHOTO HArPETHIM IVUIMHJPOM, ITOCIIC OIMYCKaHUs
€ro B BOJly KOMHATHOHN TeMIIepaTypbl; OTHOCUTENILHOMN BIaXXHOCTH BO3yXa; YIECIbHON TEIIOTHI
IUTABJICHUS Jbaa. VcciemoBaHue M3MEHCHHS TEMIIEPATypbl BOJBI MPU PA3IHYHBIX YCIOBHSIX;
SIBJICHUS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOTHOM M TOPSIYei BOJIBI; MPOIIecca UCIIapeHus
Qu3zuueckue se6leHUs 6 nNpupooe: TIOBEPXHOCTHOE HATSIKCHHEC W KaNWUISPHBIC SIBIICHUS B
2.16 mnpupone, KpucTayibl B mpupoae, usnydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI;
o0Opa3oBaHKe POCHI, TYMaHa, WHEesl, CHera
Texuuueckue ycmpoticmea: KalWUIAPBI, TPUMEPBI WCIOJIb30BAHUS KPUCTAILIOB, YKUIKOCTHBIN
2.17 TtepMoMmeTp, JHaTYUK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THTPOMETPHI,
TICUXPOMETP, MapoBasi TypOWHA, IBUTATE]Ib BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1  DOnexrpusarus Tein. J[Ba BUIa NEKTPUICSCKHUX 3apsIOB
3.2  BzammogpeiicTBue 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3akoH coXpaHCHHsI IJICKTPHUUECKOTO 3apsiia
34 DOnekTpuueckoe mose. Hampsok€HHOCTH deKTpuueckoro mojs. [IpuHIun cyneprno3unuu
AIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn snektpudeckux 3apsaoB. [[elicTBUE 3JIEKTPUUYECKOrO MOJISI HA AIEKTPUUECKUE 3apsiibl.
[TpOBOAHMKY U TUINEKTPUKH
36 [TocTostHHBIN 3nekTpuyeckuii Tok. JleiicTBus anekTpudeckoro Toka. Cuna toka. Hanpsbkenue.
I =q/t,U=A/
3.7 DNEKTPUUECKOE CONTPOTUBIICHHE. Y ICTLHOE IICKTPUUIECKOE COTIPOTHRIICHHUE:
R =pl/S
3.8 | 3akon Oma ais yuactka snektpuueckoi nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOIHUKOB:
I, =1, U=U,+U,.: R=R +R,
39  IlapamrensHoe coenmHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHUS:
U=UgI=I,+I;R=2.
B - 2
CwMmerraHnHbIe COCTMHEHHS TTPOBOTHUKOB
3.10  PabGora u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul




3akoH J[>xoyns — Jlenna:

3.11 0= 2Rt
3.12  OmeiT Opcrena. MarHuTHOE MOJIE MPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOM WHAYKIUH
3.13 | MaruuTHOE 1oJie NOCTOSTHHOTO MarHuTa. B3anmozeicTBre MOCTOSIHHBIX MAarHUTOB
3.14  leiicTBUE MarHUTHOTO IOJISl HA TPOBOJIHHUK C TOKOM
3.15  Omnpeiter @apanes. SIBnenue snexTpoMarHuTHON nHAyKIMH. [IpaBuio Jlenna
IIpakmuueckue pabomul
H3mepeHne 3IIEKTPUYECKOrO COMPOTHBICHUS PE3MCTOPA; MOIIHOCTH 3JIEKTPUYECKOrO TOKa,
paboThI SIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHUKAIOIIETO B IMIPOBOJHUKE (PE3UCTOPHI, JTAMIIOYKA),
3.16  oT HampspKeHHs Ha KOHIAX IMPOBOJHHKA; 3aBUCHMOCTH COIPOTUBIICHHUS OT JUIMHBI MIPOBOJIHUKA,
IUTOIIA/T! €0 ITOTIIEPEYHOT0 CEUCHHUS M YICIIFHOTO COIPOTHBIICHHUS.
[IpoBepka mpaBuiIa A 3JICKTPUUYECKOTO HANPSHKEHHUS NPU TOCIEAOBATEIBHOM COEIMHEHHU
NPOBOJHUKOB; TIpaBWja JUIS CHJIBI DJICKTPUYECKOrO TOKa IPHU MapajIeIbHOM COCIUHEHUH
MIPOBOTHUKOB (PE3UCTOPHI U JTAMITOUKA)
Dusuueckue a61enus 8 npupooe: SINEKTPUUYECKUE SIBICHUS B aTMOC(epe, HEKTPUUECTBO KHUBBIX
3.17 opraHM3MOB, MarHUTHOE ToJe 3eMiIH, Ipei( MOIIOCOB, PO MAarHUTHOTO TOJS Ui JKU3HU Ha
3emiie, OJSIPHOE CUSTHHE
Texnuueckue ycmpoticmea: DIEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, pEOCTaT, CUETUUK
318 AIIEKTPUUYECKON DHEPTUH, DIIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTeIbHBIC JIEKTPOIPUOOPHI
(TpuMepBI), 3JIEKTPUYECKUE TPETOXPAHUTENH, 3JIEKTPOMArHHUT, 3JIEKTPOABUTATENb OCTOSHHOTO
TOKa, TeHEPaTOp MOCTOSIHHOTO TOKA
3.19 DnekrpomarHuTHbIe BOJMHEL [1IKana 3eKTpoMarHuTHBIX BOJTH
3.20 | JlyueBast mozeinb cBeta. [IpsMosinHeiHOE pacipOCTpaHEHUE CBETA
3.21 3axoH oTpaxkeHus cBeta. [lnockoe 3epkaio
3.22 Ilpenomienune cBeta. 3aKOH MPETOMIICHHS CBETa
3.23 | Jlucmepcusi cBeta
3.24  Jlunuza. Xon mydeit B mua3ze. PokycHoe paccrosiHue JTuH3bl. OnTryeckas cuia tuu3sl: D = 1/F
3.25 [I'ma3 kak ontndeckas cucrema. ONTHYECKUE TPHUOOPHI
IIpakmuueckue pabomul
N3mepenue ontuueckoil cuibl coOuparomiei JIMH3bI; (POKYCHOrO pacCTOSIHMSI coOMparoen
JUH3Bl (M0 CBOWCTBY pAaBEHCTBA pa3MEpoB MpeaMeTa U M300pakeHus, KOoraa MpeaMer
3.26 | pacroyioKeH B TBOMHOM (hOKyCe), TIOKa3aTelIs IPEJIOMIICHUS CTEKJIA.
HccnenoBanue CBOWCTBA W300pak€HUs, MOJIYYEHHOTO C IOMOINBIO COOMparomiel JUH3BL
M3MEHEHHsT (POKYCHOTO PACCTOSHHS JBYX CJIOKCHHBIX JIMH3; 3aBUCHMOCTH yTJIa MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJIa Ma/ICHUS] Ha TPAHMIIE «BO3JYX — CTEKIIO»
397 Qusuueckue asnenus 6 npupooe: 3atMenust ConHua u JIyHbl, IBeTa TeJ, ONTUYECKUE SIBICHUS B
atMocdepe (uBeT Heba, pepakius, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea: O4KH, IEPUCKOII, poTOANIApaT, ONTUYECKHE CBETOBOIBI
4 | KBAHTOBBIE SAABJIEHU A
4.1 | PanmoaktuBHOCTb. Anba-, 6eTa-, raMMa-u3inyueHus. Peakuuu anbda-u 6era-pacmnaga
4.2 | Omsrtel Pesepdopmaa mo paccesiHuro anbda-dactuil. [ImanerapHas Moaens aroma
4.3 | CocraB aTroMHOTO siipa. M30TOmBI
4.4 | Ilepuoj mosypacnaja aTOMHBIX siZiep
4.5 | SlnepHble peakiiu. 3aKOHBI COXPAHEHHUS 3apsIIOBOTO M MACCOBOTO YHMCET
DQusuueckue a6leHUs 6 npupooe. €CTECTBEHHBIH paJMOAKTHBHBIA (DOH, KOCMUYECKHUE JIy4H,
4.6  pagMoaKTHBHOE M3JIy4CHHE NPHUPOJHBIX MHHEPAIOB, JICHCTBHE PAAMOAKTHBHBIX W3IYYCHHH Ha

OpraHu3m 4CJIOBCKa




4.7

Texnuueckue ycmpoucmea: CIEKTPOCKOI, WHIWBHAYAJbHBIM JO3UMETp, Kamepa BuibcoHa,
siIepHast SHEPTeTHKA
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