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[TOACHUTEJIBHAA 3AIINCKA

denepanpHas paboyas mporpamMma 1mo Gu3ukKe sl 00yJaroIIUXCs € 3aIePKKON
ncuxuyeckoro passurus (nanee — 3I1IP) Ha ypoBHE OCHOBHOTO 00111€r0 00pa3oBaHus
MOJrOTOBJICHa Ha ocHoBe dejeparabHOrO0 TrOCYAAPCTBEHHOTO 00pa30BaTEIbLHOIO
cTaHjapTa OCHOBHOTO oO1iero oopaszoBanus (IIpukaz Munnpocsemnienusi Poccuu ot
31.05.2021 r. Ne 287) (mamee — DPI'OC OO0OO), denepanbHOi aganTUPOBAHHOU
00pazoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHus JjIsl 00YUYarOIINXCsl C
OrpaHUYEHHBIMUA BO3MOKHOCTAMHU 370poBbs (IIpuka3z Munnpocsemenuss Poccuun ot
24 nosa6ps 2022 r. Ne 1025), @enepanbHoil paboyeil mporpaMMbl OCHOBHOTO 0OOILIETO
oOpa3zoBaHus Mo yuyeOHOMY mipeamery «Dusuka» (0a30BbIM ypoBeHb), KoHuenmuu
npenojiaBanus yueOHoro mpenMera «®Duszmka» B 00pa30BaTeNIbHBIX OpPraHU3ALMIX
Poccuiickori  deneparuu, peanu3ylOIMX OCHOBHBIE  00IIe00pa3oBaTeIbHBIC
nporpammbl, DenepanbHOi  pabodeil mporpaMMbl  BOCHUTAHUS, C  YYETOM
pacrpe/ieNIeHHBIX 10 KjlaccaM MpoBepsieMbIX TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS
denepanbHON aganTHPOBAHHON 00pa30BATENILHONW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3zoBaHUs JIs1 00YUAIOIINXCS C 33JACPHKKOM ICUXUUECKOTO Pa3BUTHSI.

OO0mas xapakTepucTuKa y4eOHoOro npeamera «@uznka»

VYuebnpii mpeamer «®Dusmka»  SABISETCA  CHCTEMOOOPA3YIOMUM ISt
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOIBKY (PU3MUECKHE 3aKOHBI MHPO3TAHUS
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ABIIIIOTCSL.  OCHOBOM COJEpXKaHUS KypCOB XWMHHU, Ouonoruu, reorpadpuu
actpoHoMuHU. Du3KMKa BOOPYX,AET OOYYAIOIIMXCS HAy4YHBIM METOJIOM I[IO3HAHMS,
MO3BOJISIIOLIUM MOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIEM MHUPE.

[Ipeamer MakcuManabHO HampaBieH Ha (OpPMUPOBAHHME HWHTEpeca K
OPUPOAHOMY M COIMAIBHOMY MHPY, COBEPIICHCTBOBAHHME IO3HABATEIbHOU
nesitenbHOocTH  oOyvaronmuxcst ¢ 3[IP 3a cuer oBIajgeHUsT MBICTUTEIBHBIMU
ornepanusMHu CpaBHEHHUs, OO0OOIIEHUs, pa3BUTHUE CIIOCOOHOCTH ApPryMEHTHPOBATH
CBOE€ MHEHUE, POPMHUPOBAHUE BOZMOXKHOCTEN COBMECTHOM JEATENBHOCTH.

Wzyuenne ¢usukn crnocoOCTByeT pa3BuTuio y oOydatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpakeHHUs, (PYHKIMOHAIBHON TPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh HH(OpMAILINIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMIIETEHLIUN
oOydJaronMxcsit  3aKJIOY4aeTcd B  YCBOGHHHM OCHOBbI  (PM3MYECKHX  3HAHMI,
HEOOXOUMBIX JUIsl IOBCEJIHEBHOM KM3HU; HABBIKOB 3/10pOBOTO U 0€30MacHOrO st
YeJloBeKa U OKpYXalolleil ero cpepl 00pa3a *Ku3Hu; GOPMUPOBAHUH SKOJIOTUYECKON
KYJIbTYpHI.

[TporpamMMma oTpaxaer coaepxkanue o0ydeHus npeamery «Dusnkay ¢ yueTrom
0co0bIX 00pa3zoBaTeIbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[1P. OBnanenne qaHHBIM
y4eOHBIM MPEAMETOM IMPEICTABISET ONPEAETICHHYIO TPYAHOCTh AJI 00YYarOIINXCs C
3[IP. D10 cCcBI3aHO C  OCOOCHHOCTSIMH  MBICIUTENIBLHOH  JIESITEILHOCTH,
NEePUOANYECKUMH  KOJICOAHWSIMH  BHHUMAaHHUS, MalbiM  OOBEMOM  TaMSTH,
HEJOCTATOYHOCThIO OOLIEro 3amaca 3HAHUW, TOHM)XEHHBIM I10O3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHUS.

Jns mpeononeHust TPyAHOCTEH B M3ydeHMH ydeOHoro mnpenmera «Duszumkar»
HeoOXxoaMMa ajanTtanus oObeMa M Xapakrtepa ydeOHOro Marepuayia K
MMO3HABATEJIbHBIM BO3MOKHOCTSIM JAHHOW KaTeropuu oOOydarouuxcs, YYeT uX
OCOOCHHOCTEM pa3BUTHUS: HCHOJIb30BAHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3€H, IOCTENIEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlanHast mnporpaMma KOHKPETH3UPYET COAEpXaHUE MpPEeIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH O0OpA30BAaTEIBHOIO CTAHJIAPTa, PEKOMEHIYEMYIO
MOCJIE0BATEIBHOCTh M3YUYEHUS! pa3leloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro IMpolecca, BO3pPAaCTHBIX U
MICUXOJIOTHUECKUX ocoOeHHocTel oOyuatouuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
o01iero o6pa3zoBaHusl, OMpPeACISIET MUHUMAIbLHBIA HAOOp OIBITOB, JIEMOHCTPAIIMM,
MPOBOJIMMBIX ~ Y4YUTEJIeM B Kiacce, JadOpaTOpHbIX paldOT, BBIMNOJHIEMBIX
00yYarOIIMMHUCH.

Meroauuecko OCHOBOM u3ydeHHUs Kypca «Du3mka» Ha ypoOBHE OCHOBHOIO
o01ero oOpazoBaHuUs SIBJIIETCS CUCTEMHO-ESITEIbHOCTHBIN ITOJIXO,
00€eCreynBaOMIMA JTOCTUKEHUE JTUYHOCTHBIX, METANPEAMETHBIX W TMPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YJIbTATOB MIOCPEICTBOM OpraHu3aluu aKTUBHOU
MO3HABATENBHON NEATEIbHOCTH OOYYaIOlIUXCsl, YTO OYEHb BAXKHO MpPHU OOy4YEHHUU
nereil ¢ 3I1P, 111 KOTOPBIX XapaKTEPHO CHUKEHUE NTO3HABATEIbHON aKTUBHOCTH.



Henu n 3axa4n usydenust yaeOHoro npeamera « Dusuka

Obwue yenu wu3ydeHHus ydeOHoro mnpeamera «Du3uKa» MpeNCTaBICHbBI B
®enepasibHOI paboyeil mporpaMme OCHOBHOI'O OOLIET0 00pa30BaHusl.

OCHOBHOI 1ENbI0 O0YyYEHHUS AETEH C 3aJEpPKKOM MCUXUYECKOrO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SBIISIETCS: MOBBIIIEHHE COLMAIBbHON ajanTaluu JEeTel uepes
npUMeHeHre (U3NYECKUX 3HAHUM Ha IPaKTHKE.

s obyuaronmuxes ¢ 3IIP, Tak e, Kak ¥ JUisi HOPMATHUBHO Pa3BUBAIOIINXCS

CBEPCTHHUKOB,  OCBaWBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IMPOrpammy,
JOMHUHHPYIOLIEE 3HaYEHNE TPUOOPETAIOT TaKUE yeau, Kak:
. npuoOpeTeHre HHTepeca M cTpemiieHus oOydatouuxcs ¢ 3[IP «k

Hay4YHOMY H3yUYCHHUIO TMPUPOABI, Pa3BUTHE HX HHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

u Pa3BUTHUC 0a30BBIX HpGI[CTElBJICHHI?I O HAY4YHOM MCTOAC IIO3HAHHUA H
(bOpMHpOBaHI/Ie HCCIICAOBATCIILCKOI'O OTHOIICHHA K OKPYXKAIOIIHUM SABJIICHUAM
u @OpMHpOBaHI/IC HAy4YHOI'0O  MHUPOBO33PCHUA, Ha  OOCTYIIHOM  IJIA

oOyyaromuxcs ¢ 3I1P ypoBHe, kak pe3yabrata U3y4eHHs] OCHOB CTPOEHHS MaTepuu U
(yH/1TaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

. (opMUpOBaHUE MNPEICTABICHUN O POJId (DU3UKU ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrkeHne 3TUX Lened 00eCIIeYnBaeTCs pELICHUEM CIIEYIOINX 3a0ay.

- npuoOpeTeHre 0a30BBIX 3HAHWUN O AUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, MIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

- IpUOOpPETCHUE YMEHUIM ONUCHIBATh U OOBSCHATH (PU3MUECCKUE SBIICHUS C
MCITIOJIb30BAaHUEM TIOJYYEHHBIX 3HAaHUH U C OMOPOM Ha TUIaH/CXEMY;

= OCBOCHHE METOJIOB PEIICHHS MPOCTEUIINX pacuéTHhIX 3a7ad C
MCIIOJIb30BaHUEM (DU3HUECKUX MOJIENIEH C OMOPOI Ha aJITOPUTM;

= pa3BUTHE YMEHMM HAOMIONAaTh MPHUPOAHBIC SIBICHUS W BBITIOJHATH

OMBITHI, JabopaTopHble pabOTBl U  OKCIEPUMEHTAJIbHbIE  HMCCIIEAOBAaHUSA C
MCITIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB (TIOJT PYKOBOJCTBOM YUHUTEIIN);

. OCBOEHUE MPUEMOB PabOThI ¢ HHPOpMaLUEN (HU3HUUECKOTO COAEpPKaHNUSA,
BKIItOYas WH(OpPMAIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAIU3 U
OlICHMBaHUE UH(POPMALIUY;

= 3HAKOMCTBO cO  cdepamu  npodeccHoHaNbHOW  JIEATEIbHOCTH,
CBSI3aHHBIMH C (U3UKOH, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3MUECKON HAYKH.

Ocol0enHocTH 0TOOpa M aJaNTALIMM Y4eOHOT0 MaTepuaJia nmo gusnke

OcHoBoli  oOy4eHus 00y4Jarommxcst c 311P HA  MpeaMeTax
€CTECTBEHHOHAYYHOTO ITMKJIA SIBJISCTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBHITIOJTHEHUS
pa3BHUBAIOIINX YIPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOUW pabOThI: aHAIN3
MCXOJIHBIX JIaHHBIX, IUIAHUPOBAaHUE MaTepuana, OCYIIECTBICHHE TOJTAIHOTO U
UTOTOBOTO CaMOKOHTPOJIS, a TaKKe OCYIIECTBISCTCS JUKBUAAIMS TPOOEIOB B
3HAHUSX, 3aKpEIJICHUE N3YYSeHHOTO MaTepraia, 0TpaboTKa alrOPUTMOB, TIOBTOPEHUE
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IPONAECHHOTO. boJblIoe 3HaueHWe NMPUAAETCS YMEHUIO PACCKA3aTh O BBITOJIHEHHON
paboTe C TNPaBWIbHBIM YMNOTPEOJICHUEM COOTBETCTBYIOIICH TEPMUHOJIOTHUU H
COOJIIOJICHUEM JIOTHYECKUX CBsi3ed B M3jaraeMoM matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO 00IIero oO0pa3oBaHUs MO-MPEKHEMY SIBISIOTCS
XapaKTepHbBIMUA: HEJOCTATOYHBIA YpPOBEHb PAa3BUTUS OTACIBHBIX ICHUXHYECKUX
IPOLIECCOB (BOCTIPUATHS, BHUMAHHUS, MAMSTH, MBIIUICHUS), CHUKCHHBIM YpOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHS, HU3KUN YpOBEHb BBIMOJHEHUSA YYEOHBIX 3alaHUM,
HU3Kas ycrnemHocTs oOydenusa. [lostomy mnpu wusydenun ¢Gusukd TpeOyercs
L[EJICHAIPABJICHHOE NHTEJUIEKTyallbHOE pa3BuTHE oOyyaromuxcs ¢ 3I1P, orsedaromiee
UX OCOOCHHOCTSIM M BO3MOXHOCTSIM. YueT ocoOeHHocTer oOyvarommxcs c¢ 3I1P
TpeOyeT, 4TOoObl MPH H3YYEHHH HOBOIO MaTepuana o0sA3aTeIbHO MPOUCXOIMIIO
MHOTOKPAaTHOE €ro MOBTOPEHHWE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB,
PACKpBIBAIOIIUX CBSI3b (PU3HKU C JKU3HBIO; aKTyaJIu3alusi MEPBUYHOTO >KU3HEHHOTO
OTbITa 00Y4ArOIITUXCS.

VYcBoeHrne mMporpaMMHOrO MaTepualia 1o (U3MKE BBI3BIBACT OOJBIITHE
3arpyaHeHus y oOydaromuxcst ¢ 3IIP, mostomy teopust usydaercst 0e3 BBIBOJOB
CIOXHBIX (opmys. 3amauyu, TpeOyIOmUe MPUMEHEHHUsS CIOKHBIX MaTeMaTUYeCKHX
BBIYMCICHUM # (QOopMys, B OCOOCHHOCTH TakuxX TeM, Kak «MexaHudeckoe
IBIDKCHUEY, «ApXUMEIOBA CHIIa», «MexaHuyeckass SHEprus», «INEKTPUUECKUE
ABIECHUSD», «IJEKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCA B KJIacce C IMOMOIUIBIO
YUUTENS.

Oco0oe BHMMaHHE TpPU HM3YYECHUHU Kypca (PU3UKHU YIEISETCS MOCTAHOBKE U
OpraHu3allMy SKCIEPUMEHTA, a TaKKe MPOBEJEHUIO (IPEUMYILECTBEHHO HA KaXI0M
YpPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAalMii  (BO3MOXKHO C  HCIOJIb30BAHHUEM
AIEKTPOHHOM JeMOHCTpanuu). HexkoTopbie TeMbl 00s3aTeNbHO JOJKHBI BKIHOYATH
OMOpHBIE JlabopaTopHble PaOOThl, KOTOPbIE PAa3BUBAIOT YMEHHUE IOJIb30BATHCSA
MPOCTEUIIMMU TIPUOOpaMU, AaHAIM3UPOBATH TMOJyYEHHBIE JaHHbIE. B cBsi3u ¢
OCOOEHHOCTSIMH  TIOBEJEHUS U JeATeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPONKANIINI KOHTPOJIb
3a cOoOJII0/IEHUEM TIPABWJI TEXHUKW O€30MMAaCHOCTH MPHU MPOBEJICHUHN JIA0OPATOPHBIX U
MPaKTUYECKUX PaboT.

bonwsmoe BHuManue npu uzydennn Gusuku moapoctkamu ¢ 3I1P obparmmaercs
Ha OBJIAJICHME MMM NPaKTUUYECKUMH YMEHUSMH U HaBbikamu. lIpegycmarpuBaetcs
YMEHBIIEHUE 00beMa TEOPETHUECKUX CBEICHUM, BKIIOYEHUE OTACIbHBIX TEM WM
LEJIbIX pa3fesoB B MaTepuayibl Uil  O030pHOT0, O3HAKOMUTENBHOTO WU
(dakynpTaTUBHOTO M3ydeHus. [Ipeanaraercss ymeHblieHue o0bemMa MaTeMaTUYECKUX
BBIYMCIICHUH 32 CUET YBEJIMUCHUSI KAYECTBEHHOTO OMKUCAHUS SIBJICHUH U MPOLIECCOB

JlocTaTtoyHOE KOJMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPHIBAOIIUX CBA3b (PUBMKA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOTIOCHUSIMH, KOTOPBIE XOPOIIIO NU3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcuManbHO  UCHOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBS3M C  TaKUMH
TUCITUTUIMHAME, Kak reorpadwus, Xwumus, Ouosorus, T.K. oOydatomuecs c¢ 3IIP
0COOEHHO HYXAAIOTCSI B MPEMOJHECEHUU OJHOTO U TOTO K€ yueOHOro Marepuaia B
pa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
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3aKpEIUICHHH IIOJYYEHHBIX 3HAHMM W  NPAKTUYECKUX yMmeHHu. Ilo3Bosrsas
paccMaTpuBaTh OJMH M TOT K€ Y4YeOHBIM MaTepuald C pa3HbIX TOYEK 3PEHMUS,
MEXIIPEAMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JIy4dlleMy OCMBICIEHHIO, OoJiee
IPOYHOMY 3aKPEIUICHUIO TIOJyYCHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

IlpumepHble Buabl JeaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHBbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE CO/IeP:KAaHUM 00pa30oBaHus Mo npeaMeTy «Dusuka»

[TpumepHas TemaTHUecKasi M1 TEPMUHOJIOTUYECKAs JIEKCUKA MO Kypcy (pu3mku
cootBeTcTBYeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax ¢usmuku
OTpesieNsieTCsl UX 0COOBIMH 00pa30BaTeNbHBIMU NOTPeOHOCTAMU. [loMHMO MIMPOKO
ucnospzyemMbix B @OIT OO0 obmux i Bcex 00ydyaroluxcsi BUIOB JAESITEIbHOCTU
CJIEyeT YCUJIUTh BUBI ACSITEIbHOCTH, Crielu(UIHbIE IS JaHHOM KaTeropuu JeTew,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOECHHUE COAEpkKaHUs 00pa30BaHus MO MPEAMETY:
YCWICHHE NPEIMETHO-IPAKTUYECKON JEATEIBHOCTH C AaKTUBU3ALMEN CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHuaja C OIOpPO Ha aJIrOPUTM; «IIOUIArOBOCTh» B M3yYEHUU
Marepuana; HCIOJIb30BaHUE JOMOJIHUTEIBHOM BU3YaJbHOM  OMOpPHI  (CXEMBI,
mabJIOHbl, OMOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMpOIEeccCe M pe3yJibTare
NEeSATENbHOCTH; BBINIOJHEHUE CIELHAIBHBIX 33JlaHul, 00ECTIeUNBAIOIIUX KOPPEKIUIO
peryiasiuun  y4eOHO-TIO3HABATENbHOM JEATENbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JEKCUYECKUM MaTepuanioM 1o mpenmery. IlpoBoautcst crneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBII Cl0Bapb 0Oy4YarOUIMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHH.
W3ydyaemble TEepMUHBI BBOJATCS Ha TIOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJlbHAsl MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpeAeIEHUEM, OTIOPHBIE CXEMBI IS
aKTyaJlu3ally TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTEeNbHBIMUA MOTPEOHOCTAMHU OOYYAIOIIMXCS C
3IIP, mpu muiaHupoBaHUM pabOTHl YYEHUKA HA YPOKE CIEAyeT MNpPUIIEPKUBATHCA
CJIEIYIOLIUX MOMEHTOB:

1. Ilpm ompoce HEOOXOAUMO: JdaBaTh aJrOPUTM OTBETA; pa3peliarhb
MOJIb30BATHCS MJIAHOM, COCTABIIEHHBIM MIPU MOJATOTOBKE JOMAIIIHETO 3aJaHus; 1aBaTh
Oonplle  BpEMEHM TOTOBUTHhCS K OTBETY y JOCKHM; paspemiarb Jelarh
MpeABapUTEbHBIE 3aMIMCH, TI0JIb30BATHCS HATJISIIHBIMU TTOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYAIOIIMMCS HABOJAIINEC W YTOYHSIOIIUE
BOIPOCHI, KOTOPbIE TOMOT'YT MM IOCJEI0BATEIbHO U3JI0KHUTh MaTepHall.

3. CucremaTnuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, JJIs
CBOEBPEMEHHOTO OOHAPY>KEHUSI POOEIIOB B MPOIIEIIIEM MaTepHale.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUe YYEHUKOB oOpariaercs
Ha Hanbosee CI0XKHBIE pa3zelbl u3yyaemMoil TeMbl. Heobxonnmo dare oopamaTrhes K
HUM C  BOIPOCAaMH, BBIICHAIOIMIMMU TOHMMaHHE Y4YeOHOro MaTepuala,
CTUMYJIMPOBATh BOMPOCHI NP 3aTPYAHEHUSIX B YCBOEHUU HOBOTO MaTepHalia.
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MecTto yueOHOro npeamera «@u3uka» B y4eOHOM IJIaHe

B cootBercTBUM ¢ ®DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJAapTOM OCHOBHOT'O 00IIIero oOpa3oBaHus yueOHBIN npeameT «Du3nka» BXOIUT
B NIpeaAMETHYIO0 001acTh «EcTecTBeHHbIE HayKu» W SBISETCA OOS3aTEIbHBIM IS
uzyuenusi. Cojnepkanve yudeOHoro mnpeamera «@Pu3ukay, MNpPEICTABICHHOE B
®enepanpHoil paboueit mporpamme, coorBerctByer ®I'OC OO0, denepanbHoit
o0pa3oBaTeNnbHON MpOorpaMMe OCHOBHOTO oOmiero ooOpaszoBanus, DenepaibHOM
aJanTUPOBAHHOM 00pa30BaTEIBHOM MporpaMMe OCHOBHOTO OOIIero oOpa3oBaHUs
JUIsl OOy4YaroIMXCca € 3aJepXKKOM IMCUXudeckoro pasputus. OOlee YUCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus pusuku Ha 6a3oBOoM ypoBHE, — 238 4yacoB: B 7
Kiacce — 68 yacoB (2 yaca B He/lelN0), B 8 kiacce — 68 yacoB (2 yaca B Hezel0), B 9
kimacce — 102 4Jaca (3 yaca B HeJIeli0).



COHEP)XAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

du3ukKa — HayKa O pupoae. ABieHus npupoabl (MCI). PusnyecKue SABICHUSA:
MEXaHUYECKHUE, TEMIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BelUYuHBL. W3MmepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npu60pb12 . Iloepewtnocmo uzmepenuti. MexJ1yHapoIHasi CUCTEMA €IUHMUII.

Kak ¢usuka u qpyrue ectecCTBEHHbIC HAYKU U3y4aloT pupoay. Ecmecmeenno-
HayuHblll Memoo NO3HAHUsA: HaOMo0eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
8bIOBUIICEHUE  2UNOme3, IKCHepUMeHm NO NnpoeepKe 2unomes, 00bACHeHUe
Hab0aemoeo aenenus. Onucanue uzuieckux A61eHUl ¢ NOMOUBIO MOOEEl.

[IpenmMet u MeTO bl (PU3UKH.

ﬂemoucmpaumf

1. MexaHuueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUSL.

2. dusndeckue TPUOOPHI U Mpolieypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimul

1.Onpenenenrie 1eHbl JIETICHUST HW3MEPUTEILHOTO Mpudopa (UCHOJIb3YS
TEXHOJOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. N3mepenne paccTOsIHUM.

3. 3Mepenne 00bEMa KUJKOCTH U TBEPAOTO Tesa

4. Onpeodenenue pazmepos Maivix meil.

5. W3mepenue Ttemmeparypbl TpPH TOMOIIM JKAIKOCTHOTO TEpMOMETpa M
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccrneoosanus no nposepke eunomesvl. OAIbLHOCMb NOJNEMA
WapuKa, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Oobule 8blCOma nycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJICHUS 0 CTPOCHUM BelIeCTBA

CrpoeHne BemIeCcTBa: aTOMbl M MOJIEKYJbI, ux paszmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JIBrkeHne dactui BemectBa. CBsA3b CKOPOCTH JBM)KEHHMS YacTHI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2d308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesazv medxcoy ceoucmeamu 6ewecms 8 pAa3HbIX

" MC — seMeHTBbI coiepKaHus, BKIIOYAIONIHE MEXKIIPEIMETHBIC CBA3H, KOTOPbIE TIOAPOOHEE PACKPHITH B
TEMaTHYECKOM IUIAHUPOBAHUH.

? 31ech 1 aee KYpCHBOM 0003HAYCHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOAMTCS B 03HAKOMHTEIBHOM IUIane. Ilexaror
CaMOCTOSTENILHO ONpe/essieT 00beM U3ydaeMoro MaTepHania.

? Bee JlemoncTpanmu 1 JIaGopatopHbie paGoThI, IPEACTABICHHBIC B COASP/KAHHH, JOIYCKaeTcs (MOKHO) IPOBOIHTH,
HCTIONB3YsT HHPOPMAITMOHHBIE M AJICKTPOHHBIC TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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azpe2amuvlX COCMOAHUAX U UX ATMOMHO-MONEKVIAPHbIM cmpoenuem. Ocobennocmu
azpe2amHvlx COCMOAHUL 800bl.

ﬂemoncmpaumf

1. HabGmronenue 6poyHOBCKOTO ABUKEHUSI.

2. Habmoaenue quddysumu.

3. Habniooenue  agnenuu,  OOBACHAOWUXCA  NPUMANCEHUEM  UIU
OMMAIKU8aHueM 4acmuy eeuecmad.

Jlabopamopnvie pabomul u onvimoul

1. Oyenxa Ouamempa amoma MemoOOM ps008 (C UCHOIL30BAHUEM
Gomoepadghuii).

2. OnsITHI 110 HAOIIOJEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 1O OOHAPYXEHUIO JEUCTBHUS CHJI MOJIEKYJSIPHOTO MPUTIKECHUS
(2/1eKmpOHHAA 0eMOHCMPAUU).

Paznen 3. JIBu:keHue U B3anMOAeHCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKECHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUdUHA
usMeHeHus ckopocmu oeudxcenuss men. Macca kak mepa unepmHOcmuU mend.
[InotHocTe BemiecTBa. C@A3b NIOMHOCMU C KOAUYECMBOM MONEKYl 8 eOuHuye
0b6véMa ewecmaa.

Cuwiia kak XapakTepUCTHKa B3auMojneucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Mzmepenue cunvl ¢ nomowwto Ounamomempa. SIBIEHUE TATOTEHUS U CHUJA
TsokecT. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMocCTb.
CrnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxeicTBytomas cui. Cuia
mpenus. Tperue ckoavocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu’

1. Hab6nronenue MexaHnueckoro IBMXKEHHS Tela.

2 N3mepenre cKkopoCTH NPSIMOITMHEUHOTO JIBUKEHHS.

3 Habmronenue SsBIeHUsI HHEPITUH.

4. Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.

5 CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.

6. CrnoxeHue CuJl, HalpaBJICHHBIX MO OJTHOU MPSMOM.

Jlabopamopnsie pabomel u onvimol

1. OnpeneneHre  CKOPOCTH ~ PAaBHOMEPHOTO  ABWXKEHUS  (LIApUKa
B KUJIKOCTH, MOJICJIU DJEKTPUUECKOTO aBTOMOOWJIA MU T.1.) (2J1eKmpOHHAA
demoncmpayusi).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
3. Onpenenenue MI0THOCTH TBEPAOTO TeNa.

* 311ech ¥ 1aee MPHBOINTCS PACIINPEHHBIN TIEPEUeHb TA00OPATOPHBIX PAGOT H ONBITOB, H3 KOTOPOTO YIHTEIb ACIaeT
BBIOOD IO CBOEMY YCMOTPEHHIO.



4. OnbITHI, JTEMOHCTPUPYIONINE 3aBUCUMOCTh PacTsDKeHHS (Aedopmariim)
PYXUHBI OT TPUIIOKEHHOU CHUJIB.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUSL CKOIBKEHUS OT
Beca Tesa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJ, )KUAKOCTEH U ra3oB

HaBnenue. Cnocobvl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwul. llepedaua Oasnerus
MeEPOLIMU menamu, Hcuokocmamu u 2aszamu. 3axon llackansa. Ilnesmamuueckue
MauuHvl. 3aBUCUMOCTD JIABIICHUS XKUAKOCTH OT TIyouHbl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emnn u atMocepHoe npaBieHue. [lpuuunvl cywecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumMocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopul Ons uzmepenus ammocghepnozo 0asnieHus.

eticmeue srcuoxocmu u 2aza Ha nNocpyr*cEHHOe 8 HUX meso. BrITankuBaromas
(apxumenoBa) cuna. 3akor Apxumeoa. [Inasanue men. Bozoyxonnasarue.

Jemoncmpayuu

1. 3aBUCUMOCTB JIABJICHHS Fa3a OT TEMIEPATYPBHI.

2. Ilepenaya gaBieHUs )KUIKOCTBIO U Ia30M.

3. CooOmmaromuecs cocyibl.

4. I'mapaBnuyeckunii mpecc.

5. [IposiBneHue necTBUs aTMOCPEPHOTO TABICHUS.

6. 3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHIIBI OT 00bEMa MOTPYKEHHOW 4YaCTU
TE€JIa U IIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW JKHUJIKOCTH.

8. VYcaoBue naBaHus TeIl: IUIABAHUE WJIU MOTPYKEHUE TE B 3aBUCUMOCTH

OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.
Jlabopamopnwie pabomul u onvimol

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa NOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHUCTBYIONIEH Ha  TeJo,
[IOrpy’KEHHOE B JKUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTM BBITAJIKUBAIOIIEW CHJIbL, JECWCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT MacChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIOIIEH Ha TEJI0 B KUIKOCTH, OT 00bEMa MOTPYKEHHON B JKUJIKOCTh YacTH
TeJIa U OT INIOTHOCTH JKUIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYUpPOBAHUE  JIOJKHU
U onpeaeiieHue €€ rpy30I01bEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. DHeprus
Mexannyeckast pabota. MOIITHOCTb.
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[IpocTthie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [lpasuno
pasHosecus pviuaea. llpumenenue npasuna pasHogecus pviuaza K OJ10Ky. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunmemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue 00Ho20 6uUOa MexaHU4ecKou dHepeuu 8 Opy2ou. 3aKOH COXpaHEHUs
SHEPIrUM B MEXaHHUKE.

Hemoncmpayuu

1. IIprMepbl TPOCTBIX MEXAHU3MOB.

JaGopamopnvie paéomwt u onvimoi’

1. Omnpenenenre pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBWKEHUU Tella
10 TOPU3OHTAIHLHOU MOBEPXHOCTH.

2. HccnenoBanue ycioBril paBHOBECHS pblyara.

3. N3mepenue KII/ HAKJIOHHOM TUIOCKOCTH (31eKmponHan
oemoHcmpayusi).

4. N3ydeHne 3akoHa COXpPAaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKmpPOHHAA
oemoHcmpayusi).

8 KJIACC

Paspnen 6. TenuioBble siIBJICHUA

OcHo6Hble NON0dHCeHUsT  MOAEKVISIPHO-KUHEeMUYeCKoU meopuu  CmpoeHus
gewecmea. Macca u pasmepvl amomog u moaekyi. Onvimsl, noomeepicoaroujue
OCHOBHbLE NONOHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvsicHeHue c8olcme 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHeMUYeCKolu meopuu.
CwmauuBanue u kanuiisapHvle aeneHus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  usmeHenuss  GHYMpEHHeU  SHepeUuu:
menionepeoaia u cosepuienue pabomui. Buowi menionepeoadu:
Menionpo8oOHOCMb, KOHBEKYUS, U3TYEHUE.

KomunuectBo TemnoTsl. Yoenvnas mennoémxocmv eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omseepoesanue KpUCMaiIUieckux eewecms. Yoenonas menioma
naaenenus. Ilapoobpaszosanue u xounoencayus. Hcenapenue (MC). Kunenwue.
Yoenvnasa mennoma napoobpaszosanus. 3asucumocms memnepamypvbi KUNEHusi om
ammocgepnozo oasnenus. Brascnocmo 6030yxa.

DHeprust TOIJIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KIIJ| mennogoco Osucamerns.
Tennosvle 0sucamenu u 3awuma oxpyxcaoweti cpedvt (MC).

3axon coxpanenus u npespawenus dHepeuu 8 menniosgvix npoyeccax (MC).

Jemoncmpayuu
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Ha6nronenue 6poyHOBCKOTO IBYKCHHS.

Habmonenue nuddysun.

HaGmoienne sSBiICHU CMaYrBaHUS W KaMMJUTSIPHBIX SBIICHHM.
HaGumroieHne TermioBoro pacmpeHust Tedl.

V3meHeHre naBieHHs ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WU
OXJTKICHUH.

SNk LD =

6.  IlpaBuia u3MepeHus TEMIIEPATypBhI.

7. Bunp! Tertonepenaymn.

8. OxmnakieHne Tpy COBEPIICHUH PabOTHI.

0. Harpeanue npu coBepiiieHHH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.

11. HaOmronenue KAIEHUS.

12. HaOmroneHue NOoCTOSIHCTBA TeMIIEpaTyphl IIPH TUIABICHUHU.
13.  Moxaenu TEIUIOBLIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eMOHCIMPAUUsL).

2. OnbITI O BBIPAILIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TETIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4. OrnpeneneHue JaBlIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIKICHHUS.

6. Ilposepka cunomesvl JUHEUHOU 3ABUCUMOCIMU OJIUHbL CMOJIOUKA
AHCUOKOCMU 8 MEPMOMEMPUUECKOU mpyOKe Om memnepamypol.

7. HaGntogenue u3MeHEHWs] BHYTPEHHEW DSHEpruu Tena B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJL.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsityer BOJBL.

0. Onpeoenenue Koauvecmea meniomsl, HOJIYYEHHO20 G000l NpU

MenioooMene ¢ HazpemuvimM MEeManIIUdecKuM YUIUHOPOM.
10. Hccnenosanue nmpoiiecca UCMAPEHUS.
11. OnpeneneHrve OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.
12.  Onpeodenenue yoenvHot meniomsi niae1eHUs 1bod.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumogneicTBue
3apSKEHHBIX TEI.

DnekTpudeckoe moJie. [lpunyun cynepnosuyuu d1eKmpuyeckux noseu (Ha
Ka4ecmeeHHOM YpPOGHe).

Hocumenu snexmpuueckux 3aps0o6. DneMeHmapHulil 91eKMpUdecKuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AUDJIEKTPUKU. 3aKOH  COXpaHEHUS
BJIEKTPUYECKOTO 3apsija.
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DNeKTpUYEeCKUd TOK. VYcnosus cywecmeosanus 31eKmpuyecko2o moKd.
HcTouHrKrM TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUYecKuil MoK 6 HCUOKOCMAX U 2a3ax.

PaGota ©u MOIIHOCTH JJIEKTPUUECKOTO TOKa. 3akon [lcoyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIeKTpuueckoe HanpspkeHue. CONpOoTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NSl ydacTKa IIETIH.
ITocnenoBarenbHOE W MapajyIeIbHOE COEAWMHEHUE MPOBOAHUKOB. Kopomkoe
3amvIKaHue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumnoe none 3emau u e2o 3Hauenue Oaa dHcuznu Ha 3emne. Onvim
Ipcmeoa. Maznumnoe none anekmpudecko2o moka. llpumenenue 31eKkmpomacHumos
6 mexHuke. [leiicmeue MacHUMHO20 NOASL HA  NPOBOOHUK C  MOKOM.
Dnexmpoodsueamenb NOCMOAHHO20 MOKaA. Mcnonvsosanue 3nexmpoosucamenei 8
MEXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.

Anexmpozenepamop. Cnocobul noJyyenust 9JIeKMPUYECKOU oHep2UlU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu

1. DJEeKTpU3aLus TEN.

2. JIBa poaa 3JIEKTPUYECKHX 3apsII0B U B3AUMOJACUCTBHE 3aPSKEHHBIX TEI.

3. Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

4. DIIEKTPOCTATUYECKAS] UHAYKIIHS.

5. 3aK0OH COXpaHEHUS IIEKTPUUECKUX 3aPsI0B.

6. [TpoBOHUKY U AUDIICKTPUKH.

7. MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.

8. HcTOYHMKM TOCTOSIHHOTO TOKA.

0. JIeCTBHS DIEKTPUUECKOTO TOKA.

10.  DnexkTpuyecKuid TOK B KUJIKOCTH.

11. Ta30Bblii pa3ps.

12.  HN3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13. HN3mepeHue 3IEeKTPUUECKOTO HAMPSHKEHUS! BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONMPOTUBJICHUH.

15. BzaumopnencTBre NOCTOSIHHBIX MAarHUTOB.

16. MoaenrupoBaHre HEBO3MOKHOCTHU PA3ACIICHUS MOJIOCOB MarHUTa.

17.  MoaennpoBaHue MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmeIiT Opcrena.

19. MaruuTtHoe nosue Toka. DJIEKTPOMarHur.

20. JlericTBHE MAarHUTHOTO IOJS HA TPOBOJAHUK C TOKOM.

21.  DneKkTpoJBUTaTeNb HOCTOSIHHOTO TOKA.

22. HccrnenoBaHue sSIBICHUS 3J€KTPOMATHUTHON UHITYKIIHH.

23.  OnbiTel @apajes.

24. 3aBHCHMMOCTb HANpaBJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHUW €ro
BO3HMKHOBEHUSI.
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25. DnexTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnuie padomut u onvimul

1.  OnbiTel 1O HAOMIOAEHUIO JJIEKTPU3ALMU Tl UHAYKIUMEH U TpH
CONPUKOCHOBEHUH.

2. HccrnenmoBaHme IEHCTBUS JJICKTPUUYCCKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. CoOopka u mpoBepKa pabOThI MEKTPHUECKOH e MOCTOSHHOTO TOKA.

4.  H3MmepeHue u peryJMpOBaHUEC CUJIBI TOKA.

5.  V3MepeHnue u peryJMpoBaHUEC HAMIPSKCHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTICHUSL PE3UCOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimei, OeMoHCmpupylowue  3a8UCUMOCHb  JJIeKMPUUECKO20
Cconpomuenenus npooOHUKA Om e20 OJUHblL, NIOWAO0U NONEPeyHO20 CedeHus U
mMamepuana.

8. Ilposepxa npasuna clodceHUs HANPANCEHUU NPU NOCIeO008AMENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposepxa mpasuna 01s cuibl mMoka npu napaIIeibHOM COeOUHeHUU
Pe3UCMOPO8.

10.  Omnpenenenue padOTHI AJAESKTPUUESCKOTO TOKA, HUIYIIETO YepPe3 PE3UCTOP.

11.  OmnpeneneHrue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIJCIAEMON Ha
pesucrope.

12.  MHccrmenoBaHue 3aBUCHMOCTH CWJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeodenenue KII/[ nacpesamerns.

14. HccnenoBaHre MarHUTHOTO B3aUMOJCUCTBUS MOCTOSHHBIX MarHUTOB.

15. MN3ydeHwe MarHUTHOTO TIOJSI TOCTOSIHHBIX MArHUTOB TMpPU  UX
00BbETMHCHUH U Pa3JICIICHUH.

16. HccnenoBaHue IEMCTBUS AIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPEIKY.

17.  OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJCUCTBUS
KaTyIIKK C TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJICHUS TOKa B KaTYIIIKE.

18. H3yueHue AelCTBUSI MAHUTHOTO TOJIs HAa TPOBOJHUK C TOKOM.

19.  KoncmpyuposaHnue u uzyyerue pabomoi 31eKmpoo8ueames.

20. HM3mepenue KIIJ[ 31eKTpoABUraTe€IbHON YCTAHOBKH.

21. OmnpITel TO HCCIENOBAHUIO SIBJICHHUS 3JIEKTPOMATrHUTHOM WHIYKIUU:
HCClieIOBaHUE U3MEHEHUM 3HAYCHUS U HAIMPaBJICHUS! WHYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znea 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHas Touyka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNPAMOJIMHENHOE
nBWKeHUue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MSHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamoaunetinoe o0sudicenue. CBOOOIHOE
nanenue. Onvimol 1 anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKkopeHue.

ITepsbiii 3akoH Hbertorona. Bropoii 3akoH Herorona. Tperuii 3akoH HbroToHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue uobl MpPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe CBOOOJHOTO
nanenust. [euocenue nianem eoxpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hegecomocmbo u nepezpy3sxu.

PaBHOBecue maTepHalibHONW TOYKU. AOconiomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocbio 8paujenuss. MoMeHT cunibl. Llenmp msascecmu.

Nmnynsc Ttena. Mzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXPaHEHHS
nmnyibca. PeakruBnoe asmkenue (MC).

Mexanudeckass pabora W MoOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv snepeuu u pabomsi. IloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MTOBEPXHOCTBIO 3eMJIH. [lomenyuanvras snepaus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kumemuueckou sSHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. HaOnronenne MeXaHMUECKOTO JBHKEHHUS Tejla OTHOCUTEIBHO pPa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTed M TPACKTOPUM JABMKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.

4. HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

5. HabitoieHne 1BMKEHUs Tesla o0 OKPYKHOCTH.

6. HaGntonenne MexaHMYeCKUX SIBJICHHUM, TNPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUH OTHOCUTEIHHO
KaOuHeTa PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHUS Tella OT MaccChl Teja U JAEHCTBYIOIIEH HA HETO
CHUJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

9 N3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KCHUU.

10. Ilepemauya uMmiryabca py B3anMOJECUCTBUU TEI.

11. TlpeoOpazoBaHusi SHEPTUU MIPU B3AUMOJICHCTBUH TETI.

12.  CoxpaHeHue UMIyJibca IPU HEYTIPYTOM B3aUMOJACHCTBHH.

13.  CoxpaHeHue uMITyJibca Mpu a0COJIOTHO YIPYTOM B3aUMO/ICCTBUU.

14. HaOmroneHue peakTUBHOTO JBUKCHHUS.

15. CoxpaneHne MEXaHUYECKOUW SHEPTUH MPU CBOOOTHOM TAJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM OHHEPruu MpH JBUKEHUU Tela IO
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomul u onvimoul
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1.  Koucmpyuposanue mpaxma 0151 pa3z2ona u OaibHeuue20 pagHoMepHO20
OBUINCEHUS WLAPUKA UTIU METIeHCKU.

2. OrnpeneneHre CpeHEN CKOPOCTH CKOJBXKEHUsS OpycKa WIIM JBHUKCHHS
IIapyrKa 1Mo HaKJIOHHOU ITIOCKOCTH.

3. OnpeneneHrue yCKOpPEHHUsI Tela MPU PAaBHOYCKOPEHHOM JBMKEHUHU T10
HAKJIOHHOM INIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyalbHOM CKOPOCTH.

5. Ilposeprxa eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANbHOU CKopocmu nymu OMHOCANMCA KAk pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPoMeNCYmKu 6peMeERU 00UHAKOBDL.

6.  HccrmemoBanme 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAJIGHOTO JaBJICHHUS.

7.  OnpeneneHue K03h UIMEHTA TPEHUS CKOIBKECHUS.

8. Onpenenenue KECTKOCTU MPYKUHBI.

9.  Omnpenenenue pabOThl CHIBI TPEHUS MTPU PABHOMEPHOM JIBI)KEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. OnpeneneHue pabOThl CHJIBI YOPYrOCTH TPU  TMOABEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHXKHOTO U MTOABUKHOTO OJIOKOB.

11. HN3ydeHue 3aKOHA COXPAHEHHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUsA U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: TEepUo,
4acToTa, aMIUIATyaa. Mamemamuueckui u npysxcunHwviu masmuuxu. llpespawenue
9HepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyxkaeHHbIe KoaeObaHus. Pe3oHaHc.

Mexanudeckue BodHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 8oaHbl. [[MUHa 0IHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpaszeyk u
VILMPA3EYK.

Hemoncmpayuu

1. HaGnronenue xonebaHuii Ted MOJ JCUCTBHEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

2. HaGmonenue konebaHuii rpy3a HAa HUTH U HA TIPYKUHE.
HaGnronenue BoIHYXIEHHBIX KOJIEOaHHU U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.
HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlaﬁopamopmﬂe paoomul u onvimout

oL B W

1. Onpenenenrve 4YacToThl M TepuUoja KOJICOAHWM MaTEMaTHYECKOTO
MasiTHUKA.
2. Omnpenenenre 4acToThl W MEeproAa KojeOaHWN MPYKMHHOTO MasTHUKA

(2/1eKmpoHHas 0emMOHCmpPayus).
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3. HccnenoBanue 3aBHCHUMOCTH TMepHOJa KOJeOAHWN TMOJBEIICHHOTO K
HHUTU TPy3a OT JUIMHBI HUTH.

4. HccnenoBanne 3aBUCMMOCTH — IMepuoAa  KoJeOaHU  MPYKMHHOTO
MasiTHUKa OT MacChl Ipy3a (271eKmpOHHAA 0eMOHCIMPAYU).

5. [IpoBepka HE3aBUCUMOCTH Mepuoja KojiebaHuil rpysa, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb TMEpHOJa  KoyieOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenne  yckopeHHs  CBOOOAHOTO  TAACHUS  (271eKMPOHHASA
demoncmpayusi).

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJICKTPOMAarHUTHOE  MOJIE.  DJEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
INEKMPOMACHUMHBIX 801H. [llkana snekmpomacHummusix 601H. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH 015 COMOBOLL CEA3U.

OnexkTpomMarHuTHass npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBrbIE CBOMCTBA CBETA.

JaGopamopnvie pabomst u onvimot’

1. N3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILIBIO MOOMIBHOIO
tenedona.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmojaenb cBera. Microunuku cera. [lpsamonunetinoe pacnpocmparenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3axKoH
OmMpadicenus ceema.

[Ipenomnenue cBetra. 3akOH TIpelIoMIIeHUs cBeta. [lonnoe 6Hympennee
ompadxcenue ceema. FHcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPAdNCEHUs 8
ONMUYECKUX C8eMOBOOAX.

Jluaza. Xonm unydert B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
O0AIbHO30PKOCb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvbt Hotomona. Cnoowcenue
CNEeKMPAbHbIX YBEMmOos.

Hemoncmpayuu
[IpssmMosMHEHOE pacpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuyueckuid CBETOBO/I.

Xox myueil B coOuparolei JInH3e.

XOJI ay4der B pacCEUBAIOLIEH JIMH3E.
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8.  Ilomyuenue n300pa>keHUl C TOMOIIBIO JINH3.

0. [Ipunnun aeiictBus doToanmnapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moxenns rinasa.

11. PaznoxxeHue Geioro cBeTa B CIEKTP.

12. TlonmyueHue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX 1IBETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPaKEHHS CBETOBOTO Jiyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK N300paKeHUS MIPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTiia TaJeHus Ha TPAHUIIE «BO3AYX—CTEKIIO.

4. [Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (QOKYCHOTO  pacCTOSIHUSL W ONTHYECKOW  CHIIBI
cobuparoniet JUH3bI (21eKMPOHHASA 0EMOHCMPAUUL).

6. OnpITBl TO Pa3JIOKEHUIO OEJOro CBETa B CIEKTP (971eKMmpOHHAsA
demoHcmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB IMPHU WX HAOIIOJACHUU Yepe3

[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIC IBJICHUSA

Onvimsl Pezepgpopoa u mnaHetrapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknouwnasa moodenb amomuozo Adpa. Hzomonwvl. Paouoaxmuemvie
npespawerus. 1lepuoo noarypacnada amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHCEI.
Peaxyuu cunmesa u oenenusn soep. Ucmounuku snepeuu Connya u 36¢30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HA JHCUBble
opeanusmol (MC).

Jemoncmpayuu

1. CnexTpbl U3ITy4eHUS U MOTJIOIIEHHUS.

2 CrexTpsl pa3IM4yHbIX Ta30B.

3 CnekTp Bogopo/ia.

4. Habmronenue tpexkoB B kamepe Busbcona.

5 PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyUEHUH.

6. Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnsie pabomel u onvimol

1. HabnwooeHnue cniowiHblx U TUHEUYAmMbLX CHEKMPOS8 U3TYUEeHUs.

2. UccnenoBanne TPEeKOB: U3MEPEHUE HPHEPTHMH YACTHUIIBI IO TOPMO3HOMY
myTH (110 ¢hoTorpadusimM) (2,1eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (DOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000 1AM MOYIb

[ToBTOpPUTENBEHO-00001IAIOIMI MOAY/b IPEIHA3HAYEH JJI CUCTEMAaTU3alluu U
0000IIEHUST MPEIMETHOIO COJEP)KAaHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IPU U3Y4YEHHUU BCETO Kypca (PU3UKU.

[Ipy M3y4eHUM NAHHOIO MOIYJIA PEaTUu3yIOTCd M CHUCTEMATU3UPYIOTCS BHIIBI
JESITEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTH)KEHHE NPEIMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaToB  OoOyueHus,  (opMupyercs
€CTECTBEHHO-HAy4YHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TIPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUAMH OOBACHATH (pu3nueckue
SABJICHUS, TIPUMEHAA T[OJy4eHHBbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO NEATETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealn3yeTcs 3a
CYET TOT0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacno3HaBaTh M HAyYHO OOBSICHSTH
¢buznueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON KU3HU;

" JICIIOJIB30BAaTh I10J] PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
¢u3nueckux SABJIEHUI, B TOM UHUCJIE JJs MPOBEPKU THUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha JUIAKTUYECKUHM Marepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJee BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUM, HallpUMEp, IMPAKTUYECKOTO HCITOJNIB30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHHMS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUH.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccie10BaHre O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHUE Meaarora M Mpu €ro
nmoMon. Pasmen 3aBepmiaercss NPOBENCHUEM JUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IJIAHAPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nenom pesynbrathl ocBoeHus oOyuaromumucs ¢ 3IIP yueOHoro mpenmera
«Dusuka» JOKHBI COBMAAaTh ¢ pesyiabTatamu denepanbHON paboueit mporpaMmsl
OCHOBHOTO 00I1IeT0 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBIISIOTCSL:

JIMUHOCTHBIE PE3YJIBTATDI:

B pesynbraTe nzyduenus GpuU3MKA Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus y
oOyuarorierocsi ¢ 3I1P 6yayt copmupoBansbl Ciaeayromye TMIHOCTHBIE PE3YyIbTaThl
B YaCTH:

1) maTpuoTUYECKOTO BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYeCcKO HAYKH;

[EHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN
bu3uKy;

OCO3HAaHWE BAXHOCTH MOPATBHO-3TUYECKUX MPUHLHUIOB B JIEATEIHHOCTH
YYEHOTO;

3) 3CTETUUYECKOTr0 BOCIIUTAHUS:

BOCTIPUATHE SCTETUUECKUX KadyecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO TTO3HAHUS:

OCO3HaHWE IIEHHOCTH (U3NYECKON HAayKW KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUSI MHUpPA, OCHOBBI pA3BUTHUA TEXHOJIOTUM, Ba)KHEHIIEH COCTaBISIOIIECH
KYJbTYpHI;

pa3BUTHE HAy4yHOU JIOOO3HATEIBHOCTH, HHTEpEca K MCCIEA0BATEIbCKOM
JESITeIbHOCTH;

5) bopMupoBaHUs KyIbTYpPbl 3J0POBbS M 3MOLIMOHAJILHOTO 0J1aromnoxydus:

OCO3HAaHUE LIEHHOCTH 0e30macHoro obOpa3a KU3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BAXKHOCTH MPaBUIl OE30MMaCHOTO MOBEACHUS Ha TPAHCTIOPTE,
HA JIOpOrax, C 3JEKTPUUECKUM U TETUIOBBIM 000pY0BaHNEM B JOMAITHHUX YCIOBHSIX;

c(hOopMUPOBAHHOCTh HaBbIKa pedieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIIUOKY
¥ TaKOTO K€ TIpaBa y IPYroro 4eI0BeKa;

6) TPy/AI0BOTO BOCIIUTAHMUS:

7) aKTUBHOE y4yacTHE B PEIICHWU MPAKTHYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alMM,  HACEJIEHHOTO  IyHKTa, pOJHOTO  Kpas)
TEXHOJOTMYECKOM M COLMaIbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
(bU3MYeCKUX 3HAHUM;

MHTEpEeC K MPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOI;

8) PKOJIOTUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha TpUMEHEHHE (U3NYECKUX 3HAHWM IS pelieHus 3anad B
00JacT OKpYyXKarolle cpesibl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MOCIICACTBHM JJIsI OKPYIKAIOIIEH Cpeibl;

OCO3HaHWE TJO00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOJieM W MyTel ux
pEIICHNS;

9) amanTanuu K M3MEHSIONIUMCS YCIIOBHSIM COITUAIBHOMN M IPUPOJTHOMN CpeIbl:

NOTPEOHOCT, BO B3aWMOJACHCTBMM TPU BBHITIOJHEHUH HCCICAOBAHUNA U
MPOEKTOB (PM3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHUX;

NOBBIIICHHE YPOBHS CBOEW  KOMIIETEHTHOCTH  4epe3  MPaKTHUYECKYIO
JesITeNIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie (pOpMyIHUPOBATH
UJeH, TOHITHS, TUIIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEHW B 00JacTH
bu3uKy;

TUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETCHNUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHAJM3UPOBATh W BBISBIIATH B3AaUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHUIA;

OIICHKA CBOMIX JEHUCTBUU ¢ Yy4€TOM BIHMSHHS Ha OKPYXKAIOIIyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynueepcaibHblMu y4eOHbIMU NO3ZHABAM E/ILHOIMU OCUCHGUAMU:

1) 6a30BbIC JIOTUYECKUE TCHUCTBUS:

BBISIBIISITH U XapaKTEPU30BaTh CYIIIECTBEHHbBIE TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIUU, OCHOBAHMS JJIS
000011IeHNS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B paccMaTpUBAEMbIX (aKTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCSIIHUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATH TIPUYUHHO-CJICICTBEHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3MUCCKUX
BEJIMYMH, PYU HEOOXOAUMOCTHU MO PYKOBOJCTBOM YUHUTEIS;

BBIOMpATh Croco0 pemieHuss y4yeOHOW ¢u3nuecko 3amaud (CpaBHEHUE
HECKOJBKMX BAapUaHTOB pEIICHMs, BBIOOp HaubOojee MOAXOIAMIET0 € Y4ETOM
CaMOCTOSITEIIHO BBIIENIEHHBIX KPUTEPUEB) MTO/I PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbI€ UCCIIEIOBATEIBCKHUE ICHCTBHUS:

HCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

MPOBOJUTH IO IIJIAHY OIBIT, HECIOXHBIM (U3HUECKUH IKCIIEPUMEHT,
HeOONIbIIOE HCCleoBaHue (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO/
PYKOBOJICTBOM YUHTEIIS,;

dbopmynupoBaTh O0OOIIEHUS W BBIBOABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0JICHM S, OTIBITA, UCCIIEIOBAHUSI C OTIOPOM Ha TJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanuei:

MPUMEHATh Pa3IMYHbIC METObI, MHCTPYMEHTHI W 3allpOCHl TPHU TIOWCKE H
otOope mHMOPMAIIMU UM JTAaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nuecKon
3aJ1auu, IpU HEOOXOAMMOCTH IO PYKOBOJACTBOM YUUTEIS;

aHAM3UPOBaTh, CHCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MPEICTABJICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEICTaBIICHUS
uHDOpMAIIMU W WUIIOCTPUPOBATH pEIIaeMble 3a7adud HECIONKHBIMH CXEMaMH,
TuarpaMMaMH, HHOW TpauKoi 1 MX KOMOMHAITUSMH, IO PYKOBOJICTBOM YUHTEIIS.

Osnaoenue YHUGEPCANbHBIMU yueoHbIMU KOMMYHUKAMUGHLIMU
odelicmeuamu:

1) obmieHue:

B X0JI€ 00CYXXJIEHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
U TIPOCKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeéMOM TEMbl U BBICKA3bIBAThH
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ujed, HaleleHHbIE Ha pEIIEHHE 3aJayd U TMOJAJep)KaHue OarokenaTeIbHOCTH
OOIIIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrHMX YYaCTHUKOB JUAiora,
OoOHapy>KUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTaBISATh PE3YIbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, TPOEKTA).

2) coBMECTHasl IeSITENbHOCTD (COTPYIHUYECTBO):

MOHMMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHANBUAYAIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NUIECKOM MPOOIEMBbI;

NPUHUMATH 1[I COBMECTHOMU JeSTEIbHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€
JOCTHKECHHIO: PACTIPEACIIATH PO, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOJIBKUX YEJIOBEK;

BBITMIOJIHATh CBOIO 4YacTh pabOThl, JOCTHras KadeCTBEHHOI'O pe3yjbTara IO
CBOEMY HAINpABICHUIO U KOOPAUHHUPYS CBOM JEUCTBUS C JPYTMMM YIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

Osnadenue ynusepcanbHblMu y4ueOHbIMU PECYIAMUGHBIMU OClICHBUAMU:

1) camoopranu3zanusi:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
pemieHus GU3NIecKux 3HaAHU;

OPUEHTHPOBAThCS B  PA3NIMYHBIX  MOAXOAAaX  MPHUHATHS  PEIICHUHN
(MHIWBUIYaTbHOE, IPUHATHE PELICHUS B TPYIINE, MPUHATHE PEIICHHUA TPYIION);

COCTaBIISITh AITOPUTM pelieHus (GU3MUECKON 3aauM WU TTaHa UCCIIeI0BaHUS
C y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, MOJT PYKOBOACTBOM
YUUTEIS.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM W TpegiaraTh IUlaH €€ W3MEHEHHUs, IMpH
HEO0OXOJMMOCTH O]l PyKOBOJICTBOM YUUTEJIs;

OOBSCHATH  NPUYUHBI  JOCTMXKEHHUS  (HEJOCTWXKEHHUS]))  pe3ysbTaToB
JesITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIJIEKT:

CTaBUTH Ce0sl Ha MECTO JPYroro uejoBeKa B XOJ€ CIopa WM TUCKYCCHH Ha
HAYYHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYTOroO.

4) npuHaATue ceds U APYTUX:

pHU3HaBaTh CBOE MPABO HA OMIMOKY MPH pEIIeHWH (PU3UYECKHUX 33734 WIH B
YTBEPXKACHHUIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JIPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K NMpeAMETHHIM pe3yJibTATAM OCBOEHHUSI Y4eOHOI0 MpeaMeTa
«®@u3ukay, pacnpeaejeHHble 10 roaaM 00y4eHust
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Pesynbratel mo rogam (GOpMyIHUpYIOTCS MO MPHHIMIY A00aBIEHUS HOBBIX

pe3yNbTaTOB OT Trojia K TOoAy (pe3ylbTaTbl OYEpPEJHOrO Toja MO YMOIYaHHUIO
BKJIFOYAIOT PE3yJbTaThl NPEIbIIYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXaTh

c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

OpUEHTHUPOBATLCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0Aa30BOM YpOBHE:
dusznueckue M XMUMHYECKHUE SIBICHUS; HAOIIOJECHUE, IKCIIEPUMEHT, MOJIETb,
TUNO0TE3a; CIWHMIBI (U3MUECKUX BEIUYMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemecTBa (TBEpIOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBIKEHUE (PaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPacKTOpusi,
paBHOAeiCcTBytomass  cui,  gedopmanus  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOINIAIONIMECS] COCYAbl, C ONOPOM Ha AUAAKTHUUYECKUU
MaTepual

paznuyath sBIeHuA (qud@y3us; TEMIOBOE [BHKEHHME YaCTUIl BEIECTBA;
PaBHOMEPHOE JBHKCHUE; HEPABHOMEPHOE JIBUKECHHUE; WHEpLHUS;
B3aMMOJICUCTBUE TEII, pagHoGecue MmMEEPObIX mell C 3AKPeniéHHOU OCbio
epawenuss; Tiepeaada JaBICHUS TBEPABIMH TEJAMH, KUIKOCTSIMU U Tra3amu;
aTMocepHOE JlaBlICHWE; IUIaBaHWE TeJl; TMPEBpPAICHUS MEXaHUYECKOU
SHEPIruM) IO OMHCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3MYECKOE SIBJICHHE, MOCIe MPEABAPUTEIHLHOIO
00CYXJIeHUs C TIe1arorom;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SIBIICHUI B OKPYKAIOIIEM
MHUpE, B TOM 4Yuclie (U3NUECKUE SBJICHUSI B TIPUPOC: MPUMEPHI JABMKCHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JABJICHUS Ha >KHBOU
OpraHu3M; IIaBaHWE PbIO; pbIYard B TeJE YEJIOBEKa; MPHU STOM TEPEBOJUTH
NPaKTUYECKYyl0  3ajady B y4eOHyI,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKK (PU3UYECKUX SBJICHUI C TTIOMOIIBIO 1€/1arora;

OTNUCHIBATh M3YyYCHHBIC CBOMCTBA Tel W (PU3WUYECKUE SIBJIICHUS, HCIOJIb3Ys
dbuznyeckre BeMMUMHBI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BpPeMsl, IMYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYT'OCTH, CHJIa TSHKECTH, BEC TEJa, CUJia
TpeHus, JaBliecHue (TBEPAOro Teja, *KUIAKOCTU, Ta3a), BBHITAJKUBAIOINIAS CHUIIA,
MexaHudeckas paboTa, MOITHOCTb, TUIEUO CHJIBI, MOMEHT CHJIbI, KO PHUIeHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHUHETHUECKAs U MOTECHIMAIbHAS SHEPrus)
C OMOpoi Ha CXeMy; NpH OIMUCAHWU PACKPBIBaTh (U3HUUECKUN CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, MX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, cesazvieaouue OAHHYI0 QUIUYECKYIO BEIUUUHY C OpYeUMU
GeUYUHAMY, CMPOUMb 2pPAQuUKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UUEeCKUX
geuyuH ¢ ONIOPON HA TUIAKTUYECKUN MaTepua;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUYECKUE SABJICHUS U TIPOLIECCHI, UCTIOIb3YS
paBUJia CJIOXKEHUsS CUJI (BIOJIb OJHOM mpsiMoit), 3akon I yka, 3axon [lackans,
3axon Apxumeoa, npasuno pagHogecus pviuaza (0610Ka), «3010mMoe Npasuion
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MexauuKuy, 3aKOH COXPAaHEHUsS MEXaHWYECKOM SHEpPruu; IMpu STOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3anNUCbIBAmMb €20 Mamemamuieckoe
8bIpadiCeHUe N0O PYKOBOOCMBOM Nedazozd ¢ 00CydcoeHuem niana pabomol,
OOBACHATh (PU3UYECKHUE SBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil TIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU MTOMOIIN
nejarora BBISBISATh MPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE U3
1—2 noru4ecKux maroB ¢ Onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3HUECKUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JAEHCTBUE C ONOPOM HA aJIrOpPUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbBI U
(opMyJibl, CBA3BIBatOIINE (PU3HMUECKHUE BETMUYUHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4yM 3alKChIBaTh KPATKOE YCIIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYHHBI B
GopMynBl UM OPOBOAUTH PACUETHl, HAXOAWUTh CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33a4, OLIEHUBATh PEATMCTUYHOCTh MOJIyYEHHOU
(pu3nYeCKOi BETNUHNHBI;

pacno3HaBaTh IPOOIEMbl, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
reJarora B ONMUCAHUM UCCIIEI0BAHUS BBIIEISATh MPOBEPSEMOE MPEANOI0KEHNUE
(rumote3y), € ONOPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh IMOJYYEHHBIN pe3ylbTaT, HaXOAUTh MOCHe OOCYXIACHUS C
[e1aroroM OMIMOKU B XO/I€ OIBITA, AEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C HUCIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJCHUIO (PU3HUECKUX SIBICHUN WM (PU3HUECKUX CBOMCTB TEII:
(GopMynHpOBaTh MPOBEPSIEMbIE  MPEAINONOXKEHHS, COOMpPATh YCTAHOBKY
U3 MPEUIOKEHHOT0 000PYJOBaHUSA C ONOPOM HAa CXEMy, 3alUChIBaTh XOJ
onbITa U GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MaccChl Tena, 00béMma,
CHJIbI U TEMIEPATYPhl C UCIIOJIB30BAHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OMOPOM Ha aJrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COJIOTHOM MOTPENTHOCTH U3MEPEHU;

IIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHNE 3aBUCHUMOCTU OJHOM
(Gu3MUecKoil BEIMYMHBI OT JAPYTOM C KUCMOJB30BAHUEM MPAMbBIX U3MEpPEHUN
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABMXKYILIErocs Telda OT BPEMEHH JBUKEHUS
TeNa; CUlbl MPEeHUs CKOIbJICeHUsi Om 6eca meid, Kaiyecmea 00pabomru
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPEeHUs om NIoWaou
CONPUKOCHOBEHUSI M, CUlbl YNPYeoCmu Om  YOJIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NJIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MEeNO;, YCIO0GUU NAA6AHUS Me, YCI08UU
paenogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM I€Jarora y4yacTBOBaTh B
IUTAHUPOBAHUM Y4e€OHOTO WCCIIeNOBaHUs, COOMpATh YCTAHOBKY U BBIMOJHSTH
U3MEpEHUs, CIeAys NpeIIOKEHHOMY IUIaHy, (UKCHPOBaTh pE3yJbTAThI
MOJIyY€HHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUIEC MPEATIOKEHHBIX
TaOIUI ¥ TPaQHUKOB, IENATh BHIBOJIBI 110 PE3yIbTaTaM UCCIIEI0BAHUS;
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MPOBOAWTh KOCBEHHBIE M3MEpEeHHUs] (U3HUECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JTaBJICHUE
BO3/lyXa; BBITAJKUBAIOIAs CUJIA, ACHCTBYOIIAs Ha MOrPYXKEHHOE B JKUJKOCTh
TEN0; KOI(PHUIMEHT MOJIE3HOTO AECUCTBUS MPOCTHIX MEXAHU3MOB), CIETYs
OPEeNJIOKEHHOW ~ MHCTPYKIMHM;  TPU  BBINOJHEHWHM  M3MEpPEHUH  1oj
PYKOBOJACTBOM IeJarora coouparb 5SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYUCTISTH 3HAUEHNE UCKOMOW BEJTMYMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHMEM TOCTIE MPEABAPUTEIHLHOTO 00CYKICHUS C IEaroroM;
COMOCTAaBIIATh MPUHIUIBI JEHCTBUA MPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OApOMETp, pblyar,
HNOJBIWKHBIA M HEMOJBMXHBIA OJIOK, HAKJIIOHHAs IUIOCKOCTh C OINOPOM Ha
IUIaKTUYECKUN MaTepua;

XapaKTepU30BaTh MPUHIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEABAPUTEIHLHOTO OOCYKACHHS C TIEAaroroM C OMOpoi Ha
uX onucaHus (B TOM 4YHCIE: MOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THAPABIMYECKANA TIpecc, MaHOMETp, BBICOTOMEpP, TOPIIHEBOW HACOC,
apeoMeTp), HCHOJIb3ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX SBICHUN W
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(OPMALIMIO O MpPUMEpPax MPaKTUYECKOrO
UCIOJb30BaHUSl  (U3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHus 0€30MacHOCTA MpHU OOpaIIeHUH ¢ NMPUOOpaMHU U TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHUS 3/IOPOBBS M COOIIOJCHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

OCYIIECTBIISITH C MMOMOIIBIO Tieiarora 0TOOp MCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allPOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHUS PA3JIMYHBIX WCTOYHUKOB BBIJICISTH
MHPOpMAIMIO, KOTOpasi SBISETCS IMPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIAPHYIO
TUTEepaTypy (U3MUECKOTO COJICpXKaHHS, CIPABOYHBIC MaTEpUANBI, PECYPChHI
cetu  MHTepHer; Bhuaaerp mnpuéMaMd  KOHCIIEKTHPOBAHHSI  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/aBaTh IMOJ PYKOBOJACTBOM Tiemarora ¢ OOCYXIEHHEM IUlaHa padOThI
KpaTKWe NMUCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHUKOB
uHdopmaruu (HU3NIECKOTO COAEpXKaHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIICHUS O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBaHMUIL;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHSITUUWHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIlUEH;

IpU BBIMOJHCHUHA Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOICTBOM
nejarora pacnpenensitb OOS3aHHOCTHM B TpyIIe B COOTBETCTBUHM C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIWTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUIA,
aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaA B JI€ATEIbHOCTh TPYIIIHI;
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUHUTHIBasE MHEHUE
OKPYXKAIOIIKX.

8 KUIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUMN:

— OpPHUEHTUPOBATHCA B MOHATUAX U ONEPUPOBATh UMU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHJKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOP(HBIC Tella, HACHIIICHHbIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOM JBUTAaTElb; DJJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsij,
ANEKTPUYECKOE  MOJ€, TPOBOJAHMKM W  JAMDJIEKTPUKH,  IOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHUS IOCIE MPEABAPUTEILHOIO OOCYXKACHHS C IeJarorom
(TeryioBOE  paclIMpeHHe/c)KaThe, TeIlonepeaaya, TEIIOBOE pPaBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUS, MCIApEHHE, KOHACHCALMs, IJIaBJICHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, TerJionepeaaya
(TermyIonpoBOJHOCTh,  KOHBEKLHUS,  HW3JIy4YEHHE);  JJeKTpu3auus  Ted,
B3aUMOJICHCTBUE 3apsA0OB, JEHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJECHCTBAE MAarHUTOB, JEWCTBHE MAarHUTHOIO  IIOJIA
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIAYKUHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SABIICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3UUYECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM YuCie (PU3NUECKUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWIJUISIPHBIE SIBJICHHS B IPUPOJIE, KPUCTAIUIBI B
npupojse, wuznydenue CoiHIla, 3aMep3aHHe BOJAOEMOB, MOpPCKUE OpH3BbI,
oOpa3oBaHHME pOCHI, TyMaHa, HHes, CHEra; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KHUBBIX OPraHM3MOB; MAarHUTHOE IMoOJie 3eMJH,
aperd mooCcoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1auyy B Y4eOHYIO, BBIIEISAThH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUI;

— ONMUCHIBATH TMOJ PYKOBOJCTBOM IieJarora ¢ OOCYXKJACHHEM IuUlaHa padOThI
U3YYCHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEparypa, BHYTPEHHSS DJHEPIUs, KOJIMYECTBO TEIUIOTHI,
yZAEJIbHAs TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJIbHAs
TEIUIOTa NapooOpa3oBaHMsl, YJelbHas TEIJOTa CropaHUs  TOILUIMBA,
KO3(G(UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/1yXa, DJJIEKTPUYECKHH 3apsij, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIpSDKEHUE, COINPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE  COIPOTHUBIICHHUE
BEIIECTBa, PabOTa M MOIIHOCTbh JJIEKTPUYECKOTO TOKA); MpPHU OIMNHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejarora (PU3MYECKUH  CMBICH
UCIOJIb3yEMBIX BEJIMYMH, O0O3HAUYEHUS M E€AUHMIBI (PU3NYECKUX BEJIUYMH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (QU3NYECKYIO BEIMUYUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH W3YYEHHBIX 3aBUCUMOCTEH
(bu3HUEeCKNX BEJINYUH;

OMpeNeNsaTh MOCle MPEABAPUTEIBHOIO OOCYXKJEHHUS C IearoroM CBOMCTBa
Ted, (U3HYECKHUE SIBJICHUS M TPOLIECCHI, UCIOJIb3Ys OCHOBHBIE MOJOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUU  CTPOCHHMS  BEUIECTBA,  IPUHLUII
CYTIEpPIIO3ULIMH T0JIEN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHs 3apsija,
3akoH Oma Uil yyacTka LenH, 3axoH [{coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPrUM; TPU 3TOM HAXOAUTH CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTEeMaTHYeCKOe BBIPAKEHHE C OMOpPOM Ha MHUQPPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB IOJI KOHTPOJIEM Iefarora pu3nvdeckue mpoIecchl U CBOWCTBA TeT,
B TOM UHCI€ M B KOHTEKCTE CHUTYyalluldl MPAKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa, pyu MOMOIIHM e€1arora BhISBISATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;
pemaTh TUIOBBIE PACYETHBIE 3a1a4d B 1—2 NEeHCTBUS C ONMOPOM HA alTOPUTM,
MPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ysl 3aKOHBI U
(opMybl, CBS3bIBatOLIME (DU3NUECKUE BETUUMHBI: HA OCHOBE aHaIN3a yCIOBUSA
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK AHHBIX JJIS
pelIeHusl 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAUMBIE IS €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHUE
(bu3HUeCcKoii BEIUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTaBIIEHHE O MpolieMax, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIU
(u3MUECKMX METOJO0B MOCIE NPEIBAPUTEIHLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3Ys OMKCaHUE UCCJIEI0BAHMS, BBIJICIIATD MIPOBEPSIEMOE
MPEANOJOKEHNe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMS, I€TIATh BBIBOIBI;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI IO HAOMIOACHUIO (DPU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEMIIepaTyphl; CKOPOCTH MPOIIECCa OCTHIBAHUS/HATPEBAHUS TIPH U3ITYYCHUH OT
[[BETa M3JTy4arollei/morIomaroneil moBepXHOCTH; CKOPOCTh UCTApEHUsT BOJIbI
OT TEMIEPATYPhI KUJKOCTH U TUIOLIAIU €€ MOBEPXHOCTH; JIEKTPU3ALUS TN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3apsA]0B; B3aUMOJECHCTBUE MOCTOSIHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEW TOCTOSIHHBIX MAarHUTOB;
NEUCTBUA  MAarHUTHOrO  MOJISI Ha  TIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  IOCTOSHHOTO  TOKA):
GopMynHpOBaTh MNPOBEPSEMBbIE MPEANOIOKEHUS, COOMpATh YCTAHOBKY W3
IPEAJIOKEHHOT0 000PYI0BaHUs C OMOPOM HAa CXEMY; OMUCHIBATH X0/ OIbITA U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM ME€1Arora;

MMETh TMPEJCTABICHUS O M3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbLHOU
BJIQYKHOCTH BO3/yXa, CUJIbI TOKA, HAIIPSDKEHHSI C UCIIOJIb30BAHUEM AHAJIOTOBBIX
MpUOOPOB W JaTYMKOB (U3WUECKUX BEIMYHMH, MPH TOMOIIM Teaarora
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CpPaBHUBATH pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOJIOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C IEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkol BEIWYMHBI OT JIPYrOW C MCHOJIb30BAHUEM IMPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAU
MOTIEPEYHOTr0 CEUYCHHUsS M YJECIBHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJHMKA,;
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJAHMK, OT HAIpPsDKEHUS Ha TMPOBOJIHUKE;
UCCJIEOBAHUE  TOCIEAOBATENIbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBITIOJHATH U3MEPEHHUSI TIOJ] PYKOBOJICTBOM IEAarora, cienys nIpeaioKeHHOMY
1aHy, (QUKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, enaTh BHIBO/BI IO pe3ysbTaTaM UCCIIEI0BaHUS Mocie 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BEIWYMH (yAelabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIECHUE MPOBOIAHHKA, pabOTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKa): C TMOMOIIBI0 TMeJarora IUIaHUPOBAaTh HW3MEPEHHUS,
coOupaTh  SKCIEPUMEHTAIBHYIO  yCTAHOBKY, CIEAysd  MPEeAIOKEHHOU
WHCTPYKIIWH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOJI0/IaTh MpaBUjla TEXHUKU O€30MacHOCTH IMpU paboTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCJE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€arorom;
COTMOCTABJIATh C IOMOLIBIO MeJarora MHPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONMUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTDOMETp, MapoBass TypOWHa, aMIEepMeTp,
BOJIBTMETP, CUETYHK OJIEKTPUYECKOM DHEPTHH, DICKTPOOCBETUTEIHHBIC
MpUOOPBI, HArpeBaTeNIbHbIE AJEKTPONPUOOPHl (IPUMEPHI), DIECKTPUUYECKHE
MPEeIOXPAHUTENH; DIEKTPOMArHUT, JJIEKTPOJBHUTaTEeNb IMOCTOSHHOTO TOKa),
UCIIONIB3YSl METOJWYECKHME MaTepuaiabl O CBOMCTBaX (PM3MYECKUX SBICHUH U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJE MPEIBAPUTEIBLHOTO OOCYXKJIEHUS C IMENaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETpP, JABUTaTeldb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX ILEeNell ¢ TMOoCHeA0BaTeIbHBIM U
napajuieIbHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMAIMIO O MPUMEpPax MPAKTHIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKWU3HHM IS
oOecrieueHus 0€30MacHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTpOMCTBaMH, COXpPAHEHHS 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CpeIE;

OCYIIECTBIISITh C TMOMOIIBIO TMEJarora MOUCK HH(popManmuu (QU3NIECKOro
coliepkaHusi B ceTH VIHTEepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUM U MyTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHMKOB BBIACIATH MH(DOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEJAOCTOBEPHOI;
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— HCIIOJIb30BaTh NMPHU BBHIMOJIHEHUN Y4EOHBIX 3aJaHHi OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPAaBOUYHbBIC
MaTtepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NPUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanus HGOPMAIIMK U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO
C OMOPOM Ha aNrOpPUTM U YTOUHSIOIINE BOIPOCHI NIEAArora;

— co3JaBaTh MOJ PYKOBOJCTBOM IeJarora C OOCYXJEHHEM IUlaHa pPabOThI
MUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIeHUs, 00o00mas uHGOpMAIUIO U3
HECKOJIbKUX HCTOYHHMKOB (DM3MUYECKOTO COJAEP)KaHUSA, B TOM YHUCIE MyOIUYHO
IIPEACTABIIATh PE3YNbTATHI IPOCKTHOM MJIN UCCIIEA0BATEIBCKON AEATEIBHOCTH;
P 3TOM T'PAMOTHO MCIIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MMPE3CHTALINEH;

— IpU BBINOJHEHMH YYE€OHBIX IPOEKTOB M HCCIEAOBaHUN  (DU3HMUECKUX
IPOLIECCOB MO PyKOBOJICTBOM II€/larora pacipenesTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUU C ITOCTABJIICHHBIMM 3a/1a4aMH, CJICIUTH 3a BBIITOJIHEHUEM ILIaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYNIBl;, BBICTPAMBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KUIIACC

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTH MMM Ha 0a30BOM YpOBHE:
CHCTEMa OTCYETA, MAaTECpUATbHAS TOYKA, TPACKTOPHUSA, OTHOCHUTEIbHOCTH
MEXaHUYECKOTO ABWXKEHHUs, nedopmanus (ymnpyras, ruracTudeckas), TpeHHUe,
yeHmpocmpemumelbHoe )YCKOpeHue, HEBECOMOCTb U IMEPErpy3KH; LEHTP
TSOKECTH; aOCONIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHMYECKHE KOJeOaHUs W BOJIHBI, 3BYK, HH(Pa3BYK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAATBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TIOWEHUS;
anb(a-, 6eTa- U raMMa-u3ITyYeHUsl, U30TOTIbI, SJI€pHAsI DHEPTreTUKA;

— COOTHOCUTH SIBJICHUSI TOCJIE€ MPEIBAPUTEIBHOTO OOCYXKACHUS C TeJaroroMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBIOKCHHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBWKEHUE, CBOOOJHOE TMaJIeHue Te,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOJICVCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJjebaTelbHOe [BIDKCHHE (3aTyXalolmue ¢ BBIHYXKICHHBIC
KonebaHus), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
NPSIMOJIMHEWHOE PACHPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJHOE
BHYTpPEHHEE OTpPaKEHHWE CBETAa, pa3joKeHHe OeIoro CcBeTa B CIEKTp W
CIIO)KEHUE  CHEKTPAJIbHbIX IBETOB, JMUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOTO CIIEKTpa H3JIyYEHUS) IO
ONMCAaHUI0 HUX  XapaKTEpHbBIX CBOWCTB M  HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO MEJarora MNpOSIBJICHUE H3YyYEHHBIX (HU3MUECKUX
SBJICHUM B OKpYyXaroieM Mupe (B ToM uuciie (U3ndecKue sBJICHUS B IPUPOJIC:
OPWINBbI U OTJMUBBI, ABWKEHHUE IIaHeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
NBW)KCHUE  JKMBBIX  OPraHU3MOB, BOCIPUSTHE 3BYKOB  YKUBOTHBIMH,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIyYHAMH, 5XO, I[[BETA TEJ, ONITHYECKUE
SABJICHUSA B Ipupoe, ouonoruueckoe NEUCTBUE BHUJINMOTO,
yIbTPA(PUOIETOBOTO W PEHTITCHOBCKOTO  M3IYyYEHWUW;  E€CTCCTBEHHBIM
paZMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYCHUE
IIPUPOJHBIX MUHEPAJIOB; JAEUCTBUE PAAUOAKTUBHBIX M3JIyYEHUU HA OPTaHU3M
YeJIOBEKA), PY 3TOM MOJ PYKOBOJICTBOM I€arora NeEPEBOIUTh MPAKTHYECKYIO
3amadyy B y4eOHYI, BBIJCISITH  CYIICCTBEHHBIE  CBOWMCTBA/NPHU3HAKH
(pu3nyecKuX SBICHUN;

— ONKCHIBATh IO/ PYKOBOJCTBOM Ilearora ¢ OOCYXIEHHEM IU1aHa padOThI
U3yYEHHbIE CBOMCTBA Tesl W (U3UYECKUE SIBJICHUS, UCIONb3Yys (DU3HMUECKHE
BEJIMYMHBl (CpeAHssi U MTHOBEHHAs CKOPOCTh Tela MpU HEPAaBHOMEPHOM
NBWKEHUH, YCKOPEHHE, ITIEPEMEILICHHE, ITyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO IMaJIeHUs, BEC Tela,
UMITyJIbC Te€la, HUMIYJbC CHJIbI, MEXaHW4yeckas padoTa W MOUIHOCTH,
IIOTCHIHAJIbHAS DJHEPrusl Telld, NOJHATOTO HAJA TOBEPXHOCTBHIO 3EMIIH,
IMOTEHIHAJIbHAS DHEPIUS CKATOM IPYKWHBI, KHHETUYECKAsl DHEPIus, IMOJHAs
MEXaHWYecKas »JHEprus, MepuoJ M YacToTa KoJeOaHWid, JIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTElb IPEIIOMIICHHUS
cpenbl); INpU OINHCAHUM C IOMOIIBIO YYMTEN MPAaBUJIBHO TPAKTOBATH
(U3NYECKUN CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOAUYECKHX MaTepuayl HaXOAWUThb
(opMyJibl, CBS3BIBAIOLINE JAaHHYIO (U3NYECKYIO BEIUUYMHY C APYTUMHU
BEJIMUMHAMH, CTPOUTHh TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEH (U3HYECKUX
BEJINYMH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MUECKUE SIBICHHS U NPOLECCHI, HCIONb3YS 3aKOH
COXpPaHEHMS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLMI CYNEPIIO3ULINN
CUJI, NPUHLMN OTHOCUTENbHOCTM ['anmunes, 3akoHsl HplOTOHa, 3aKOH
COXpPAHEHUsI MMIIYJIbCA, 3aKOHBl OTPAKCHHSI U NPEJIOMJIEHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MaCCOBOIO YHMCENI IPH ANEPHBIX PEAKUUAX; MPHU
TOM HaXOAWUTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIpaXXEHHE C OMOPOM Ha LIUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Menarora (u3nyecKkre Mpolecchl U CBOMCTBa Tell,
B TOM UYHCIE€ M B KOHTEKCTE CHUTYyallud MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBILATH IIPY MOMOILIHU NEAArora NpUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKMX IIaroB C omnopod Ha 2—3
U3YYCHHBIX CBOMCTBAa (DU3WYECKUX SIBIICHUW, (PU3MYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJITOPUTM,
MpeBAPUTENILHO pa300paHHBI COBMECTHO C, HCIIONb3Ys 3aKOHBI U (POPMYJIHI,
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CBsI3BIBaIONIME (DU3UYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOMPATH 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMBbIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C TMOMOUIBIO YUHUTENS PEATUCTUYHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3UUECKON BEIMYUHBI,

UMETh MpEJICTaBIIEHHE O MpobiemMax, KOTOpble MOXHO PEIIUTh P MOMOIIU
(¢u3NYeCKUX  METO/AOB; HCIONB3YyS  OMNHCAHHME HUCCIEIOBaHHs, IOCIE
MIPEABAPHUTEILHOTO OOCYKACHHS C TI€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOPSAKA  TPOBEICHHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOIIOICHHIMA
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BaHUEM IU(MPOBBIX 00pPA30BATEIbHBIX PECYypCOB
OTBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS JHEPTUU;
3aBUCUMOCTh TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
PSIMOJIMHEMHOE pacIpOCTPaHEeHNE CBETA, pa3lioykeHue 0eJoro cBeTa B CIIEKT;
M3Y4YEHUE CBOMCTB M300paKEHMsI B IJIOCKOM 3€pKalie U CBOMCTB U300paKEHUS
npeaMera B coOuparoled JIMH3e, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYICHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 HU30BITOYHOTO
HaOopa OOOpyJIOBaHMS C OMOPOM Ha CXEMy; OIUCHIBATh XOJI ONbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 110 PYKOBOJCTBOM I€/1arora;
IPOBOJUTH TIPU HEOOXOJUMOCTH CEpPHUI0 TMPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAuUCHHE U3MEpPSAEMOW BEIUYHUHBI (QoKycHoe  paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHUSI/ M3MEPUTENHHOTO PUO0Pa;

MIPOBOJIUTH COBMECTHO C TIEIarorOM MCCIICIOBAHNE 3aBUCUMOCTEH (PU3HISCKIX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTH ITyTH OT
BpEMEHU TpPHU PAaBHOYCKOPCHHOM JBHKCHUU 0€3 HaYaJIbHOW CKOPOCTH;
nmepuosa KoyseOaHWKW MaTEeMaTHYECKOTO MasATHUKA OT JUIMHBI  HHTH,
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yriia MaJeHUs U yria IPeIOMIICHUS OT
yTriia majeHus1): mocyie 00CYKIEHUS MOI PyKOBOJICTBOM I€/1arora MiaHupOBaTh
HCCJIeIOBaHNEe, COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTAThl MOTYUECHHOM
3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TaOMUI[ W TpaduKoB, Aenath
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS;

COOTHOCHUThH KOCBEHHBIE M3MEpeHUs (DU3NIESCKUX BEIUYUH (CPEIHSISI CKOPOCTh
¥ YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JIBH)KCHHH, YCKOPEHHE CBOOOHOTO
najcHus, JKECTKOCTh TMPYXKHHBI, KOIPGUIMCHT TPEHUS CKOJIBKCHHS,
MEXaHUYeCcKass pabdoTa ¥ MOIMHOCTh, 4YacTOTa M TMEpUOJa  KoyieOaHWH
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAs CHUJIa coOOMparotei
JWH3BI, PAIAUOAKTHBHBIA (OH): C TOMOIMIBIO TMefarora IJIAHUPOBATH
U3MEpPEHHsI; CcOoOMpaTh OSKCIEPUMEHTAIBHYI) YCTAHOBKY U  BBITIOJHSTH
U3MEpPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAYCHUE
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BEJIMYMHBl U AHAJU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YYETOM 3aJaHHOU
MOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBuja TEXHUKH O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO 00CYKACHUS C I1e1arorom;
CONOCTAaBJSATh C TOMOIIBIK TI€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyeckux MojeNnel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO,
TOYEUYHBbI MCTOYHHK CBETA, JIyd, TOHKAas JIMH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO fJIpa C OIOPOM HAa METOIMYECKHE MATEPUAIbL;
XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C NEeAaroroMm
OPUHIUIBL JACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHusi (B TOM YHCIIE: CIUIOMETP, JATYUKHU TOJIOKEHUS,
paccTOsiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JI0O3UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BaTh IOJ] PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, M3MEPUTENbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4YEeOHO-MPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUS H300paKEHUH B IUIOCKOM 3€pKaje U
cobuparolei JIMH3e;

OPUBOAUTH MPUMEPHI/HAXOIUTh MHPOpPMALMIO O MPUMEpPaX MPaKTUYECKOIO
UCTIOJb30BaHUS  (U3UYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM I
oOecrieueHus 0€30MacHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU UM TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbSI M COOJIOJIEHUS HOPM HKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJIATh  MOJ  PYKOBOACTBOM  Iejarora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENIbHO (HOpMYIUpys
NOWCKOBBIM  3ampoc, HaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJTy4YeHHOW MH(OPMAalLIUK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U IOMOJHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh NPU BHINOJHEHUHM Y4YEOHBIX 3a/laHuil OTOOpaHHYIO IEJaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro COAEpk aHUs, CIPAaBOUYHbIC
MaTepHalibl, pecypchl cet HTepHeT; BiaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKCTa, npeoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM K YTOUHSIIOUIME BONPOCHI MEJarora; Co3/aBaTh O]
PYKOBOJICTBOM Tlefjarora ¢ OOCYXJEHHEeM IUlaHa paOOThl MUCBMEHHBIE H
YCTHBIE COOOUIEHHsS] HAa OCHOBE HWH(OPMAlMU M3 HECKOJIBKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOJIMYHO MPEACTABIATh PE3YyIbTAThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA amnmapar u3y4aeMoro paszaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAMel ¢ y4EToM 0COOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIAHUPOBAHUE W KOJMYECTBO YacOB, OTBOAMMBIX HA OCBOCHWE KaXJIOW TEMbI yU4eOHOTO TMpenaMeTa
«Dusukay DenepasbHON aTANTUPOBAHHOW OCHOBHOM 00pa30BaTEIBLHON MPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
00yyYaroIuXCs € 3aI€PKKONA CUXUUECKOTO Pa3BUTHS, B 1LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3zzaesioM denepaabHOu
paboueit mporpamMmbl yueOHOTO mpeamera «Pusnkay oOpa30BaTEIbHONW MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMS.
[Tpu »tom Opranu3zanus BIpaBe caMa BHOCHTh M3MEHCHHS B CONEP)KaHHE M PACTpECIICHHE Y4eOHOTo Marepuana To
rogaM oOy4yeHHUsi, B MOCJIEIOBATEILHOCTh U3YUEHUS TEM U KOJUYECTBO YACOB HAa OCBOCHHUE KaXJOW TEMBI, OMPE/ICIICHHUE
OpraHu3aluoOHHBIX (QopM o00ydeHuss U T.1. OOOCHOBAHHOCTb JIAHHBIX W3MEHEHHM OIpeAeNsieTcsl BBIOPAHHBIM
oOpazoBatesnibHOM  opranuzanuert YMK, uWHANBUAYaTbHBIMH TCUXO(MU3HMUYECKUMU OCOOCHHOCTSAMHU KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, creneHpio yCBOEHHOCTH UMU YYEOHBIX TEM, PEKOMEHJAIMSAMU 10 OTOOPY M ajanTalui y4eOHOTO
MaTepuasa mno Gpu3nke, npeacTaBiIeHHbIMU B [10sSICHUTEIHLHOM 3amCKe.

7 KJIACC (68 4)

TemaTnyeckmii OcHOBHBIE BU/IBI AeSITEJIbHOCTH YUaIINXCst
OcHOBHOE cofiepKaHue . .
0,10k, TEMA (Ha ypoBHe y4eOHBIX AeiicTBHI)
Paspnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:Kawouero mupa (6 4)

duszuka — @®usnka — Hayka o mnpupone. SIBneHus | BoiBieHHE OCHOBHBIX PasiM4Mii MPH HOMOIIM TEJarora Mexmay (U3HYECKMMH M XUMHYECKUMH

Hayka o npupoze | npupoasl  (MC’).  ®usuueckue  spieHus: | npespamenusmu (MC — xumus).

29 MEXaHHYeCKHe,  TEIUIOBble,  JJeKTpuueckue, | PacnosHaBanme m KimaccuUKaus Iocie OOCYXISHHS € MeJaroroM IpH IOMOIIM HaBOJSIINX

MarHuTHbIE, CBETOBBIE, 3BYKOBBIC. BONPOCOB  (DM3MYECKUX SIBICHUH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX

U CBETOBBIX.
Habnronenue n onmcanne GU3NIECKUX SBICHAN Ha 6a30BOM YPOBHE.

3 MC — sneMeHTEI COACPIKaHUs, BKIIIOYAOIINE MEXKITPEAMETHBIE CBA3HU, KOTOPBHIC Hoap06Hee PACKPLBITHL B TEMATUYCCKOM IUIAHUPOBAHUU.
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duznueckune
BeJIMYHUHBI (2 1)

duznueckue BEIMYUHBI. W3mepenue
dusuuecknux BenmuuH. Pusuueckue npubopwi’®
THoepewnocmy  usmepenusi.  MexayHapoaHast
CHCTEMA CIMHUIL.

ﬂemoucmpauuu7

1. MexaHuueckue, TEIUIOBBIE, 3JEKTPUUECKUE,
MarHuTHbIE, CBETOBBIC SIBICHUS.

2. Om3nueckue MpUOOPHL U MPOIIeIypa IPSIMBIX
U3MEpPEHUIl  aHaJlOrOBBIM W IH(POBBIM
npudopom.

Jlabopamopnvie pabomoul u onvimel.

1. Ormpenenenue LIEHBI JIeTICHUS

HU3MEPUTENIBHOTO npubopa (ucronp3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenue paccTosHUM.

3. Usmeperne  o0béMa

TBEPIIOTO Tena.

4. Onpedenenue pazmepos mMaublx mei.

5. W3mepenne Temmneparypsl Ipu HOMOIIN

JKUJKOCTHOTO ~ TepMOMETpa M JaT4dHhKa

TeMIIepaTyphbl.

6. Ilpogeoenue uccredosanusa no npogepke

eunomesvl.  OAIbHOCMb — HONEMA  WAPUKA,

NYWEeHHO20 20PU30HMANbHO, mem 0ofbule, Yem

bonbue 8vicoma nycka.

KUIKOCTH u

OmnpeneneHye Mpy IOMOIIY I1e/1arora LeHb! JeJIeHUs MIKaJIbl H3MEPUTEIBHOTO PHOopa.

H3mepenne mo oOpasiy IoJ; pyKOBOACTBOM IeJarora JIMHEWHBIX Pa3MEpOB TEJ U IPOMEKYTKOB
BPEMEHM € YUYETOM MOTPEIIHOCTEMN.

Wzmepenne mo 0Opa3iry moa pyKOBOJACTBOM Ilefarora 00bEMa KUIKOCTHA M TBEPIIOTO Tela.
N3mepenne mo o0Opasmy mojx pyKOBOJICTBOM I€arora TEMIEPATyphl HPH IOMOIIM >KHIKOCTHOTO
TEpPMOMETpPA U JaTUNKA TEMIIEPATYPBI.

BrImonHeHNE HECNOXKHBIX TBOPYECKMX 33J@aHMH C OMOPOil HA anropuTM, IpEIBapUTEIBHO
pa3o0OpaHHBIE C TMEJaroroM MO TIOWCKY CHOCOOOB M3MEpeHHs] HEKOTOPHIX (H3HMYECKUX
XapaKTepUCTUK, HAIIPUMED, Pa3MEPOB MaJbIX 00BEKTOB (BOJIOC, IPOBOJIOKA), YAaNEHHBIX OOBEKTOB,
OOJIBIINX PACCTOSIHUM, MaJIbIX TPOMEXYTKOB BpeMeHH. OOCYXeHUE Npe/IaraeMbIX CIIoCO0O0B.

¢ KypcuBoM 0603HaueH yueOHbIi MaTepHal, KOTOPbIi H3ydaeTcs, HO He BEIHOCHTCS Ha IIPOMEKYTOUHYIO H HTOTOBYIO aTTECTALIHIO.

7 Bee lemoncTpanuu 1 JlabopatopHsie paboThI, IPEACTABICHHBIE B COACPKAHUM, TOMYCKaeTCsi (MOXKHO) MPOBOAUTD, UCIONIB3Ysl HH()OPMAIIMOHHBIE U 3JICKTPOHHBIC TEXHOJIOTHH (LIH(POBbHIC
00pa3oBaTebHBIE PECYPCHI).
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EcrecTBeHHO-
HAYYHBIH MeTO]
no3Hanus (2 4)

Kak ¢usuka u jApyrue eCTeCTBEHHbIC
HAYKH  HW3y4alT npupony. FEcmecmeenHo-
HayuHulll ~ MemoO  NO3HAHUs:  HAOM0OeHue,
NOCMAHOBKA HAYYHO20 60NPOCA, 6blOGUICEHUE
2unomes, 9KCHEPUMEHM N0 NPOGepKe 2UNOmes,
00vsicHeHue Habmoodaemozo seneHus. Onucanue
Qu3suUeCcKUX A6IeHUL C NOMOUBIO MOOEIEl.

IpeameT 1 MeTO/AbI HU3UKH.

JHemoncmpayuu
1. OnpeneneHne MOTPEITHOCTH
IKCIEPUMEHTA.

BriaBmkeHne THITOTE3 MOCIIE MIPEABAPUTENFHOTO O0CYKICHHS C TIENaroroM, OOBSICHIIONINX TIPOCTHIC
SIBIICHUS1, HATIpUMED:

— MOYeMY OCTaHABIUBAETCS ABIKYILEECS IO TOPU3OHTAILHOM MOBEPXHOCTH TEJNO;

— MoYeMy B KapKyIo MOroy B CBETIION O€K e MpoXiaJHel, ueM B TEMHOM.

Br160p cioco60B MpoOBEpKU TUIIOTE3 U3 MPEII0KECHHBIX MTEaroroM.

HaOnromeHue mnpesiocKEHHBIX MEaroroM HKCCIEI0BaHUM MO TMPOBEPKE KaKOM-TUOO THIIOTE3HI,
HATPUMEp: JaTbHOCTh MOJETA IIAPHKA, MYNICHHOTO TOPH30HTAIbHO, TEM OOIbIIe, YeM OOJIbIle
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € TEJaroroM IPOCTEHHINX Monened (U3ndeckux SBICHUH (B BUE
PUCYHKOB WJIH CXEM), HalpIUMep MaJieHre IIPeaIMeTa; MPSIMOJIMHEHHOE PaclipoCTpaHEHHE CBETa.

Paznen 2. [lepBona

YaJibHble CBe/IeHUs 0 CTPOeHNH BelecTBa (5 1)

Crpoenne
Bewecrna (1 4)

CtpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX
pazmepel. Onvimol, O0oKasviearOwue OUCKPEemHoe
cmpoenue seujecmed.

Jla6opamopnvie paGomst u onvimui’.

1. Onenka guameTpa aTomMa METOAOM PSIOB (C

UCTONb30BaHueM (oTorpaduit).

HabnroneHue u MHTEpIpETalysi COBMECTHO € MENAroroM OIBITOB, CBUICTEIbCTBYIOMIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHUH BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3JIMYHBIX BEIIECTB B BOJIE.

OueHKa MpU MOMOIIM TEXHOJOTHYECKOH KapThl pa3MEepOB aTOMOB M MOJIEKYJI C HCIOJIb30BaHUEM
(ororpaduii, NoIy4eHHBIX Ha aTOMHOM CHJIOBOM MUKpockorie (ACM).

OmnpezeneHue nocie NpeJBapuTeIbHOTO 00CYKICHNUS C IearoroM pa3MepoB MaJIbIX Tell.

JBukenue

M B3aUMOJEHCTB
He YacTHIL
BeliecTna (2 1)

JlBmwxenue wyactui BeuiecTBa. CBsA3b CKOPOCTH
JBIDKEHUS YaCTHII C TeMIlepaTypoil. bpoyHoBcKoe
nBmkeHue, muddysus. Bzaumooeiicmeue wacmuy
sewyecmsd: NPUMANCeHUue U OMmaiKusanue.

Jemoncmpayuu

1. HaGmonerre OpOyHOBCKOTO JBIKEHHUSL.

2.Habnronenue nuddysun.

3.Habnwooenue  asnenutl,  0OBACHAIOWUXCS

NpumANCeHUeM Ul OMMAIKU8aHUemM 4acmuy
sewecmsa.

Jlabopamopnsie pabomot u onvimut

1. Oyenxa duamempa amoma mMemooom psoos

(c ucnonvzoganuem gomoepaghuii).

2.0nbITEI o HaOJII0 IEHUIO TEILUIOBOT'O

HaGumonenue u 00bsicHeHHE ITPH TIOMOILY TeJlarora OpOyHOBCKOTO ABHKEHUs U siBieHUs Tuddy3un.
[IpoBeneHue 1 OOBSICHEHHE C OMOPOH HA ANTOPHTM, NPEIBAPUTEIBHO Pa3oOpaHHBIA C IEAarorom
OITBITOB MO HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

[IpoBeneHre U OOBSCHEHHE OINBITOB C OIOPOM Ha AITOPHUTM, NPEABAPUTENBHO Pa300paHHbBIA C
NEeJIaroroM Mo OOHAPYKEHUIO CHII MOJICKYJIIPHOTO TIPUTSDKSHUSI ¥ OTTAIKUBAHUSL.

8 3zech U nanee MpUBOIUTCS PACIIMPEHHBIN epedeHb JabopaTopHBIX paboT U OMBITOB, M3 KOTOPOTO YUHTENb JAeIacT BHIOOD 110 CBOEMY YCMOTPEHHIO U € YYETOM CITHCKA YKCIIEPHMEHTAIBHBIX
3a7aHui, npearaeMsix B pamkax OI'D mo ¢usuke.
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pacImpeHns Ta3oB.
3. OnmbiTl 1O OOHAPY)XEHHIO IEHCTBHS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.

ArperaTHsble
COCTOSTHUS
BelecTna (2 4)

ArperaTHble COCTOSHHUS BEILECTBA: CMIPOECHUE
2a308, arcuoxocment u meépovlx
(kpucmaniuueckux) men. Bzaumoceésnzb medncoy
CBOUCMBAMU  8EUECE 6 DA3HBIX A2PecamHbIX

COCMOANHUAX U UX  AIMOMHO-MOJIEKYNIAPHbIM
CmpoeHuem. Ocobennocmu aspe2amuuix
COCMOAHUL 800bL.
Jemoncmpayuu

1. Habmronenne nuddysun.

Omnucanue IOJ PYKOBOACTBOM Iearora (C HCIIOJNIB30BAHMEM IIPOCTBIX MOJIENIei) OCHOBHBIX
pa3Iumii B CTPOCHUH Ta30B, )KUAKOCTEH U TBEPIBIX TEIL.

HavanbHble mpeACTaBICHUS O MaJOi CXKUMAaeMOCTH KHMIKOCTEH M TBEPABIX Tel, OOJBIION
C)KUMAaEMOCTH Ta30B.

OObsicHeHHne Ha 0a30BOM YPOBHE IO/ KOHTDPOJIEM IeJlarora o coxpaHeHuH (opMbl TBEPIBIX TEN U
TEKY4eCTH YKHUAKOCTH.

HaGumonenue 3a onblTaMy, JOKa3bIBAIOIIUMH, YTO B TBEPIOM COCTOSHUH BOJBI YaCTUIIBI HAXOMATCS
B CPEIHEM Jaiblile APYT OT Apyra (IUIOTHOCTh MEHBIIE), YeM B JKHIKOM.

VYcraHOBIEGHHE € ONOpOM Ha JAWAAKTHYECKHH MaTepual IpOCTHIX B3aMMOCBS3EH MeExIy
OCOOCHHOCTSAMH arperaTHBIX COCTOSHHH BOJBI M CYIIECTBOBAaHMEM BOAHBIX opraHm3MoB (MC —
Omoutorus, reorpadus).

Pa3znea 3. JIBuskenue u B3aumogpeiicteue teu (21 u)

Mexanunueckoe
aBuskeHue (3 u)

MexaHudeckoe IBIDKEHHE. PaBHOMEpHOE W
HepaBHOMepHOe BWkeHne. Ckopoctb. Cpeonss
cKOpOCMb  NpU  HEPABHOMEPHOM — OBUICEHUU.
Pacuér myTH 1 BpeMeHH ABHKECHHUS.

Hemoncmpayuu

1. HaOmoneHne MEXaHUYECKOTO  JIBHIKCHUS
Tena.

2. 3MepeHne  CKOPOCTH  MPSIMOJIMHEHHOTO
JBUKCHUS.

Jlabopamopnsie pabomol u onvimut

1. OmpenencHre  CKOPOCTH  PaBHOMEPHOTO

IBIDKEHUS (IIapuKa B KHAKOCTH, MOICIH
ANEKTPHYECKOTO aBTOMOOMIIA U T. I.).

2. Onpenenenue cpenHein CKOPOCTH
CKOJNIEXKCHUS Opycka WIM IIapuka IIo
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne paBHOMEPHOrO JBHXKEHUS U ONPEIEIICHHUE €r0 MPU3HAKOB IMOCIIE MPEABAPUTEILHOTO
00CYX/IEHUS C TICIarOTOM.

Habnronenne HepaBHOMEPHOTO ABIKCHUS M OTIPEICIICHUE €TO OTIMYNI OT PABHOMEPHOTO JABIKCHHUS
MocJe MPeaBapUTEIFHOTO OOCYKICHHS C TIeJarOTOM.

Pemenne TUMOBBIX pacdyETHBIX 3a/a4 B 1—2 NEHCTBUS C OMOPOIl Ha ANTrOPUTM, MPEIABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C IEJaroroM Ha OMpeJesieHne MyTH, CKOPOCTU U BPEMEHU PaBHOMEPHOTO
JIBHOKEHHUS.

AHaJu3 npy TOMOIIH [Tearora rpa)uKoB 3aBUCUMOCTH ITyTH M CKOPOCTH OT BPEMCHH.
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HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBnenue HHEPITUH. 3axon uHepyuu.
Bsaumooeiicmsue men kax npuuuma usmeHeHus
ckopocmu  0gudicenus men. Macca xax mepa
unepmuocmu mena. 1lnoTHocTh BemectBa. Cgs3b
NJIOMHOCIU C KOJIUYeCmEOM MOJEKVI 6 eOuHuye
00véMa seuyecmea.

Hemoncmpayuu

1. HabnroeHue siBICHUSI MHEPITUH.

2. Habnmromenne W3MEHEHHS CKOPOCTH IIPH

B3aUMOJIEUCTBUH TEI.
3. CpaBHEHHE MacC I10 B3aMMOICHCTBHIO TEL.

OObsicHEHHE TP TOMOIIM TEXHOJOTMYECKOW KapThl M MeJarora M MPOTHO3UPOBAHUE SIBICHHI,
0OYCIIOBJICHHBIX WHEPLMEH, HAPUMEpP: YTO MPOMCXOAUT IMPU TOPMOKCHHUHM WM PE3KOM MaHEBpe
aBTOMOOWIIS, TOYEMY HEBO3MOKHO MIHOBCHHO MPEKPATUTH IBUKCHUE HA BEJIOCHIIC/IC MM CaMOKaTe
HT. I.

HaOnromenue u 0a30BbI aHATU3 OMNBITOB IMOJ PYKOBOJCTBOM IEAarora, JICMOHCTPHPYFOILIHX
M3MEHCHHE CKOPOCTH JIBIXKCHUS TEJa B PE3yJIbTaTe ACUCTBUS HA HETO JPYTUX TEIL.

Perienue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AEHUCTBHS C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHLHO
pa300paHHBIN COBMECTHO C TIEJarOrOM Ha ONPEACICHHUE MAaCcChl Tela, €ro 00bEMa U TUIOTHOCTH.
HaOmronenne u 0a30BbIi aHANN3 OMNBITOB MO PYKOBOACTBOM I€Iarora, AEMOHCTPUPYIOIINX
3aBUCHMOCTh U3MEHEHHsI CKOPOCTH TeJIa OT €ro MacChl P B3aUMOACHCTBUH Tell. Mi3MepeHne Macchl
Tela pa3uyHbIMU CIOCO0aMHU.

OmnpeneneHue COBMECTHO C IMEAAroroM IUIOTHOCTH Tela B pe3yiabTaTe M3MEPEHHs €ro MacChl U
00BEMa.
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Cuaa. Buasl cna
(14 9)

Cuna KaK XapaKTepUCTUKA
B3auMojeiicTBus Ten. Cuna ympyrocTd M 3aKOH
T'yka.  Hsmepenue  cunbi ¢ nomowwio
ounamomempa. SIBIEHWE TATOTEHWS W CHIA
Tokectu. Cuna msasicecmu Ha Opyeux HiaHemax
(MC). Bec mena. Hesecomocmob. CHOXKCHHUE CHII,
HalpaBJIEHHBIX 1o OZIHO MIPSIMOH.
PaBropneiictBytomas cun. Cuna mpenus. Tpenue
cronvocenus u mpenue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

ﬂexnomcmpauuu2
1. CnoxeHue cuJI, HAIpaBICHHBIX IO OJHOM
IIPSIMOH.

Jabopamopnvie pabomot u onvimol.

1. Onpenenenune IIOTHOCTH TBEPIOTO TEa.

2. OmBITHI, JIEMOHCTPUPYIOLIHE 3aBHCHMOCTB
pacTsokeHuss  (medopManyy) TPYKUHBI OT
TPUIIOKEHHOHN CHIIBL.

3. OmbITHI, JIEMOHCTPUPYIOIINE 3aBUCHMOCTD
CHJIBI TPEHHS CKOJIBXKEHHS OT Beca Tesla U
Xapakrepa COIPUKACAOIIUXCS
MOBEPXHOCTEH.

M3yueHne COBMECTHO C MEJaroroM B3aMMOJAEHCTBUS KaK NMPUUYUHBI U3MEHEHUS CKOPOCTH Tesa WU
ero nedopMariuu.

Omnncanne Ha HAYaJIbHOM YPOBHE PEabHBIX CHUTYaIMil B3aMMOJCHCTBHS TEJI C TIOMOIIBI0 MOJENCEH, B
KOTOPBIX BBOJWTCS TTOHATHE U N300PAKECHHUE CHIIBI.

N3ydenue moj pyKOBOACTBOM II€[arora CHIBl YHOPYTOCTH, 3aBHCHMOCTH CHIIBI YNPYTOCTH OT
YAJIMHEHUS pE3NHOBOTO ITHYPa WU MPYXXHUHEI (C TTOCTPOCHHEM TpaduKa).

AHanu3 ¢ onmopo Ha TUAAKTHYECKUI MaTepHal 1Mol KOHTPOJIEM Ie1arora MPakTHIeCKUX CUTYaIHH,
B KOTOPBIX MPOSBISAETCA ACHCTBUE CHIIBI YIPYTOCTH (YHIPYroCTh Msda, KPOCCOBOK, BETOK JAEpeBa
u Jp.).

AHanu3 ¢ onopod Ha JUIAKTUYECKUN MaTepuan MoJ KOHTPOJEM Iearora CUTyanuil, CBI3aHHBIX C
SIBICHUEM TSTOTEHHS.

[TonumaHMe ¢ OMOpOM HAa CXEMbl NPH MOMOIIM Iefarora OpOMTAaJBHOTO JBIDKCHHS IUIAHET C
HCTIONIB30BAaHUEM SIBJICHUS TATOTEHHs U 3akoHa nHepin (MC — acTpoHOMUS).

N3mepenne Beca Tena ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE 3TOTO CHOCO0a M3MEPEHUS IOCIe
MOBTOPEHUS C IIE1arOTOM.

HaGmonenue siBineHns HEBECOMOCTH.

HaGmonenue 3a 3KCIIepIMEHTAIBHBIM TIOJTyYCHHUEM TIPAaBUJIa CIOKEHHS CHJI, HallPaBJICHHBIX BAOIb
oHOH npsiMoil. OnpeneneHue Npy MOMOILY e1arora BEJIUYUHbI PABHOAECHCTBYIOLIEN CHIL.
N3ydenue nox pyKoOBOJICTBOM IENAarora CHibl TPEHHUS CKOJIBKESHUS U CHIIBI TPEHHS TTOKOS.
HccnenoBanue ¢ omopoif Ha TEXHOJOTMYECKYI0 KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBbIil aHaNU3 ¢ ONOPOM HA NUAAKTUYECKUM MaTepual II0J KOHTPOJIEM Ilejarora IpakTUYECKUX
CUTyalluii, B KOTOPBIX TPOSABISETCA JCHCTBHE CHJIBI TPEHMS, HCIONB3YIOTCS CHOCOOBI €&
YMEHbBIICHUS] WM yBEJIWYeHUs (KaraHHWe Ha JIbDKaX, KOHbKaxX, TOPMOXKEHHE aBTOMOOWIIS,
HCTIONB30BaHNUE MOIIUITHIKOB, INIABAaHHE BOIHBIX KUBOTHBIX U Ap.) (MC — 6uonorus).

Pemmenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NeHCTBHA C OMOPOH HA aNTOPHUTM, NPEIBAPUTEIHLHO
pa3o0paHHBIIl COBMECTHO C MEJaroroM C HCIOJIb30BaHHEM (opMyls I pacuéra CHIIBI TSKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPEHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTeH 1 razos (21 u)

JaBJyenue.
epenaua
JaBJICHUS
TBEPABIMU
TeJIaMH,
JKHJIKOCTAMHU U
razamu (3 )

Hasiennie. Cnocobwvl ymenvbuieHUs: U y8eaudeHus
oasnenus. /lasnenue eaza. 3asucumocms
dasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus meépovimu menamu,
arcuoxocmamu u eazamu. 3axon Iackans.
ITnesmamuyeckue Mautumbl.

ﬂemoncmpauuuz

1. 3aBUCUMOCTh

JaBJICHUSA rasa oT

AHanu3 ¥ 00BACHEHHE C ONOPOH Ha AMIAKTHUYSCKUA MaTepHall IO KOHTPOJIEM Iearora ONbITOB H
MPaKTUYECKUX CUTYallui, B KOTOPBIX MIPOSBIISETCS CHIIA JABJICHUS.

OO00CHOBaHKE C OMOPOW HA TEXHOJIOTHYECKYIO KapTy MPH MMOMOIIH MEAarora croco00B YMEHBIICHUS
Y YBEJIMUECHUS JaBJICHHUS.

Nzyuenne o pyKoOBOJICTBOM T€arora 3aBUCUMOCTH JaBJICHUS Ta3a OT 00bEMa 1 TeMITEpaTyphI.
N3ydyenrne moj pyKOBOJCTBOM Iiefarora OCOOSHHOCTEH mepemayu NaBieHHsS TBEPIBIMHU TEJIaMH,
XKHUAKOCTAMU ¥ Tazamu. OOOCHOBaHHE PE3yIbTaTOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIIECTBA B
TBEPAOM, )KHJKOM M Ta3000pa3HOM COCTOSIHUSX MPEJIOKEHHBIMI (POPMYTUPOBKAMH.
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TEeMIIepaTyphI.
2. Ilepenava naBiaeHUs KUAKOCTHIO U Fa30M.

HaGmonenue 3a sKkcepruMEHTaNbHBIM JOKa3aTeIbCTBOM 3aKoHa [lackas.
Pemenne THIIOBBIX pacd€THRIX 3amad B 1—2 HEHCTBHA C OIOpPOIl HA AITOPHUTM, NPEIBAPHTEIHHO
pa300paHHbBII COBMECTHO C MEJaroroM Ha pacyér JaBJIeHHs. TBEPJOTO Tela.

JaByienue
KuaAKocTH (5 4)

3aBUCUMOCTh ~ JABJICHUS  JKUIKOCTH  OT
TITyOUHBL T'uopocmamuueckuii napaooxc.
Coobwaiowuecas  cocyowl.  Tuopasnuyeckue
MeXaHUu3Mbl.

ﬂemoucmpauuuz

1. CooOrmaromuecst COCybl.
2. 'mppaBauueckuii mpecc.

HccnenoBanne ¢ Omopoi HAa TEXHOIOTHYECKYIO KapTy MO PYyKOBOJCTBOM II€AArora 3aBUCHMOCTH
JABJICHUS KUIKOCTH OT TITyOHHBI IOTPYXEHUS U TIIOTHOCTH KHUIKOCTH.

HaGmonenue 1 HauabHOE MOHMMAHUE THAPOCTATHYECKOTO Mapaokca Ha OCHOBE 3akoHa [lackais.
H3y4yenue cOBMECTHO € IIEJaroroM COOOIIAIOIINXCS COCY/I0B.

Pemenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 AeHCTBHS C OMOPOH HAa alrOPUTM, NPEABAPUTEIHLHO
pa300paHHbIl COBMECTHO C MEIaroroM Ha pacyéT JaBJICHUS JKUJIKOCTH.

HaGmonenue 3a 00bsiICHEHHEM MTPUHIMIIA AEUCTBUS THIPABINYECKOTO Ipecca.

AHanu3 u OOBSICHEHHE C OMNOpOW Ha JUIAKTUYECKUH MaTepuan MoJ KOHTPOJIEM Ieaarora
MPaKTHYECKUX CUTYalWH, NIeMOHCTPUPYIONINX POSBICHUE NABICHUS XHIKOCTH U 3aKoHa [lackais,
HalpuMep MPOIIECCOB B OpraHU3Me IpH ITy0okoBogHOM HeIpstHUN (MC — Ouonorus).

ATMocdepHoe
naBjenue (6 )

Atmocdepa 3eman u atMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocpeprozo oasneHus. 3asucumocmu
ammocgepHoco  OagneHuss Om  blCOMbL  HAO
yposnem  mops. Ilpuboper  Ona  usmepenus
ammocgheprozo oasneHus.

/Iemom*mpatwu2

1. [IposiBenue nelicTBust aTMochepHOTO

JIaBJICHUSI.

Habnromenue 3a SKCIepUMEHTANBHBIM 00HAPYKEHHEM aTMOC(EpPHOTO TaBICHHUS.

AHanu3 1 00BSICHEHHE C OTIOPOH Ha JUIAKTHYECKUI MaTepHall o]l KOHTPOJIEM IeIarora OIBITOB U
MPaKTUIECKUX CUTYAIIHi, CBI3aHHBIX C EHCTBHEM aTMOC(HEPHOTO TaBIICHHUS.

Habnromenue 3a 00BsICHEHHEM CYIIECTBOBAHUS aTMOCc(ephl Ha 3eMiie M HEKOTOPHIX TUIAHETaxX Wi e€
OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, aCTpOHOMIS).

basoBoe mnoHUMaHWE NPUYUH HM3MCHCHHS IUIOTHOCTH aTMOC(Ephl C BBICOTOW U 3aBUCHMOCTHU
aTMOC(EpPHOTO AaBJICHHUS OT BBICOTHI.

Pemenne TUMOBBIX pacdyETHBIX 3aa4 B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MENAroroM Ha pacyér aTMOC(EpPHOro AaBJICHHS.

W3yueHne moj pyKoBOJICTBOM IeJlarora ycTpoicTBa OapomMeTpa-aHepoHIa.
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HeiicrBue
JKHJIKOCTH U ra3a
Ha NOrpy:KEHHOE
B HUX TeJio (7 4)

eticmaue srcuokocmu u 2aza Ha NOZPYiceHHoe
6 Hux meno. BrITankuBaromas (apxumenona)

cuna. 3axon  Apxumeda. Ilnasanue  men.
Bosoyxonnasanue.

ﬂemoucmpauuuz

1. 3aBUCUMOCTh  BBITAQJKUBAIOIIEH CHUJIBI OT

o0béMa NOTpYXKEHHOH wacTH Tema U

IUIOTHOCTH KHUJKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY

BBITECHCHHOM JKHUIKOCTH.

3. VcnoBue TIaBaHWA TEN: IUIABaHUE WIIH
MOTPY)KEHHE TeI B  3aBUCHMOCTH  OT
COOTHOIIICHS TDIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopuvie pabomol u onvimel.

1. MccnenoBanne 3aBUCHMOCTH Beca Tella B
BOJIe OT 00BEMA TMOTPYKEHHOW B KHUIKOCTb
4acTH Tena.

2. OnpeneneHue  BHITAIKUBAIONIEH  CHIIBI,
JEUCTBYIOIIE Ha TeNo, IOrpyXEHHOE B
KHUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTU BBITAJIKUBAIOIIEH
CHWIIBI, NEHCTBYIOMICH Ha TEIO B KHIKOCTH,
OT MaccHI Tena.

4. OmBITEL, OEMOHCTPHPYIOUINE 3aBHCHMOCTH
BBITQJIKUBAIOLLIEH CUJIbI, NIEUCTBYIOIIEH Ha
TEJIO B XXHMJKOCTH, OT 00bEMa MOrpyKEHHOI
B JKHJKOCTh YacTH Tela W OT IUIOTHOCTH
YKUJKOCTH.

5. KonctpyupoBanue apeoMerpa W
KOHCTPYHPOBAHHE JIOJAKH U OINpeaeNeHne eé
TPy30I0IbEMHOCTH.

HaGmonenue 3a 3KCIIEpUMEHTATBHBIM O0OHAPY)KEHHEM ACHCTBHUS KUAKOCTU U Ta3a Ha MOTPYKEHHOE
B HUX TeJIO.

OmnpezneneHue ¢ OMOpoH HAa TEXHOJOTMYECKYIO KapTy BBITAIKHUBAIOLICH CHIIBI, JeHCTBYIOIIEeH Ha
TeNo, NOTPYXEHHOE B KUAKOCTD.

HaGmonenue 3a nmpoBeeHnEM U 00CYKIEHUE COBMECTHO C MEJaroroM OMNBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTbH BBITAJIKUBAIOIIECH CUIIBI, TEHCTBYIOIIEH Ha TEJO B XKHUIKOCTH, OT 00BEMA NMOTpyKEHHON
B ’KMJIKOCTb YaCTH TeJla U OT INIOTHOCTH >KUIKOCTH.

HccnenoBanne moJ pYKOBOACTBOM II€arora 3aBUCHMOCTH Beca Tela B BOAE OT 00BbEMa
HNOTPYKEHHOM B JKUAKOCTh YaCTH TETIA.

Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 AEWCTBHUS C OMOPOW Ha ANTOPHTM, MPEIBAPHUTEIHHO
pa300paHHBII COBMECTHO C MIEIaroroM Ha MIPUMEHEHHE 3aKOHA APXHUMeENa U YCJIOBHS TIABAHUS TEIl.
KoHcTpynpoBanue npyu noMoLy nejarora apeoMerpa il KOHCTPYHMPOBAHUE JTOAKH U ONpeIelcHHE
€€ Irpy30N0AbEMHOCTH.

Paszpnean 5.

Padora u MmomHoCTh. JHeprus (12 u)

Paodora
U MOILIHOCTH
34)

Mexannueckas paboTta. MomHOCTb

Habnromenue 3a SKCIEpUMEHTAIBHBIM OIPEACICHUEM MEXaHHYEeCKOH paboThI CHIIBI TSDKECTH HpHU
MaJIeHUN Tejla W CHJIBI TPEHHs MNpPH pPaBHOMEPHOM IIEPEMEIICHHH Tejla 110 TOPH30HTAIBHOU
MTOBEPXHOCTH.

HaGmonenue 3a neMoHcTpanyeil pacuéra MOIIHOCTH, pa3BUBAEMOH MPH TOABEME T10 JECTHUIIE.
Pemenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NeHCTBHA C ONMOPOH HA aNTOPHUTM, NPEIBAPUTEIHLHO
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pa300paHHBII COBMECTHO C TIEJarOTOM Ha pacuéT MEeXaHHIeCKOW pabOThI M MOIIIHOCTH.

IIpocrtbie
MeXaHu3MBblI (5 1)

IIpocTeie MEXaHU3MBI: psI4ar, 0110K,
HAaKJIOHHAs IUIOCKOCTb. [lpasuno pasHosecus
pvivaza.  Ilpumenenue npasuna  pasHosecus
puvruaza K 010Ky. «3010moe npaguioy Mexamuxu.
KIIJ MIPOCTBIX MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHHUKE.

Hemoncmpayuu

1. TIpuMepsI IPOCTHIX MEXaHU3MOB.

Jabopamopnsie pabomot u onvimul

1.0mnpenenenne pabOTBl CHIBI TPEHUS IIpU
paBHOMEPHOM JIBIDKCHUHT Tena 1o
TOPHU30HTAIILHOM MOBEPXHOCTH.

2. UccnenoBanue yclioBUI paBHOBECUS pbluara.

3. Usmepenne KIIJI HakIOHHON IJIOCKOCTH

(3MeKTpOHHAS IEMOHCTPAIIHS).

HauanbHOE MOHMMAaHUE BBIMTPHIIIA B CHJIE TIPOCTHIX MEXaHW3MOB Ha IPUMEPE pbluara, MoIBIKHOTO
¥ HETIOIBI)KHOTO OJIOKOB, HAKIIOHHOHN IIJIOCKOCTH.

HccnenoBanne COBMECTHO C ITEAArOroM YCJIOBHSI PAaBHOBECHS pbIyara.

OO6HapyxeHue MoJA PYKOBOACTBOM Iefarora C ONOpPOH Ha AWAAKTUYECKMH MaTepuana CBOMCTB
MPOCTBIX MEXaHW3MOB B Pa3IMYHBIX WHCTPYMEHTAX U NPHUCIOCOOJICHUSX, HCHOIB3YEMBIX B OBITY
U TEXHHKE, a TaKkKe B )KUBBIX opranusMax (MC — Ouomnorus).

HaGmonenne 3a SKCHEpUMEHTABHBIM JIOKAa3aTEIbCTBOM paBEHCTBA padoT NpU HPUMEHEHUHU
MPOCTHIX MEXaHU3MOB.

Onpenenenue o pykoBoacTBoM neaarora KI1J] HakiioHHOH MIocKoCTH.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 NEHCTBHA C ONMOPOH HA aNTOPHUTM, NPEIBAPHTEIHHO
pa300paHHBII COBMECTHO C IEAAaroroM Ha NMPHMEHEHHE MPaBUIIa PAaBHOBECHS phlUara M Ha pacuér
KIIA.

Mexanunueckas
Heprus (4 1)

Mexanuueckas dHeprus. Kuunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00HO20
6UO0A MEeXAHUYeCKolU 3Hepeuu 6 Opyeoll. 3aKOH
COXpPaHEHMS PHEPTHUH B MEXAHUKE.

JlabopaTopHbie paGoThI H ONBITHI.

1. U3yuenue 3aKOHA COXpPaHEHHUS
MEXaHUYECKON DHEPTHHA (3nexTpoHHas
JIEMOHCTPAIIHS).

Habnromenue 3a sKCIepUMEHTAIBHBIM OTPEACICHUEM H3MCHEHUSI KHHETHUECKOW M TOTCHIINAIBHOM
SHEPruu Tella IPU €ro CKaThIBaHUM 110 HAKIIOHHOW MJIIOCKOCTH.

DopMyIUPOBaHUE COBMECTHO C II€IaroroM Ha OCHOBE HCCIEIOBaHUS 3aKOHA COXPAaHEHUs
MEXaHUYECKOH dHEPIHUU.

IIpencraBnenue Mpyu MOMOILM IIEAArora rpaHull IPUMEHUMOCTU 3aKOHA COXPAHEHUS YHEPIUMU.
Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOIl Ha aNrOPUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C TI€JIarOrOM C HCIIOJIB30BaHUEM 3aKOHA COXPAHEHUS SHEPTUH.

Pe3epBHoe Bpems (3 4)

8 KJIACC (68 )

TemaTu4eckuii
0JI0K, TEMBI

OcHoOBHOe coaep:KaHue

OcHOBHBIE BU/IbI 1€SIT€ILHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX el cTBHUIl)
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Paznen 6. TermioBble siBieHust (28 4)
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Crpoenne
U cBOiicTBa
BemiecTBa (7 1)

OcnosHule nonodiceHus MONEKYNAPHO-
KUHEeMUYecKol meopuu CMmpoeHUus Geujecmed.
Macca u pasmepsr amomog u monexyi. Onvimol,
noomeepacoaoujue  OCHOBHble — NOJONCEHUs
MONEKYNAPHO-KUHEMUYECKOU Meopuu.

Mopemu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue u
amopgnvie mena. OOvsACHeHUe CBOUCME 2a308,
ocuokocmen U meEpovbix mel  HA  OCHOBe
noN0ACEHUT MONEKYNAPHO -KUHEMUUECKO
meopuu. CMauuBaHUE U KANULIAPHbLIE AGNEHUSL.
Tennosoe pacuupenue u cocamue.

/Iemoncmpamm2

1. HabGnronenre 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddy3um.

3. HaOmroneHue  sIBICHUI

KaIMWULIPHBIX SBICHHH.

4. HabmoneHre TeIuioBOTO PaCIIuPEHUS TEIl.

5. VI3MeHeHme naBileHUS ra3a IpH W3MEHEHUH

00BEMa 1 HarpEeBaHUH WITH OXJIQXKICHHH.

Jabopamopnvie pabomol u onvimel.

1. OnbITEl 10 OOHAPYKEHHIO JEHCTBUS CHII

CMadYMBaHUA n

MOJIEKYJISIPHOTO TPUTSHKSHUS (mu
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpITBl 1O  BBIPAIIMBAaHHUIO KPUCTAJUIOB
ITOBapEHHO COJIM MITH caxapa.

3.0mbITHL  TO  HAOMIOACHUIO  TEIJIOBOTO
pacIIUpeHus Ta30B, XKHUIKOCTEH U TBEPIBIX
TeI.

4. OmpeneneHue MaBJICHUS BO3AyXa B OaiioHe
[ITPHIIA.

5. OmBITE, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
JaBJeHUs BO3JyXa OT ero oObéMa W
HArpeBaHUS WIIH OXJIAKICHHS.

6. Ilposepka eunomeswvl JIUHeHOU
3a8uUcUMOCmU ONUHbL CIMOOUKA HCUOKOCU 8
mepmomempuyeckou mpyoxe om
memnepamypbol.

HaGmonenue u MHTEpIpeTalys COBMECTHO C IE1aroroM OIBITOB, CBU/ICTEIBCTBYIOMINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOEHUH BEILIIECTBA: OIBITHI C PACTBOPEHUEM PA3IUYHBIX BEILECTB B BOJE.

Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 AEWCTBHUS C OMOPOW Ha ANTOPHTM, MPEIBAPHUTEIHHO
pa300paHHBIII COBMECTHO C IIEaroroM IO OLCHHWBAaHMIO KOJMYECTBA aTOMOB WIIM MOJEKYJ B
eanHALE 00BbEMa BEIIECTBA.

[TpencTaBneHue mpu MOMOIIM Iearora OPOYHOBCKOTO IBIKEHUS, SBICHUA ANGGY3UU U pasIHInn
MeKy HIMH Ha OCHOBE IOJIOKEHUH MOJIEKYISPHO-KMHETHYECKOW TEOPUU CTPOEHHSI BELIECTBA.
OOBsicHEHHE TIPH OMOIIH elarora ¢ ONopoil Ha JUIAKTUYIECKHUH MaTepHal OCHOBHBIX PA3IHIHA B
CTPOCHUU Ta30B, >KUAKOCTEM U TBEPIABIX TN C HCIONB30BAHHEM IIOJOXKEHUI MOJEKYJISPHO-
KHHETHYECKON TEOPUU CTPOCHUS BEIeCTBa.

IIpoBenenue nox pykoBOACTBOM NeAarora ONbITOB MO BEIPAIMBAHUIO KPUCTAJUIOB TOBApEHHOM con
WM caxapa.

[TpoBeneHne COBMECTHO C MEAaroroM U 00bSCHEHUE U3 MPEJIOKEHHOTO TIePEeyHsl BHIBOAOB OIBITOB,
JIEMOHCTPHUPYIOIUX KaIWUIIPHBIC SIBICHUS U SIBJICHUE CMAauUBaHUS.

OObBsicHeHHE C OIOpOH HA TEXHOJOTHMUYECKYI0 KapTy IIOA PYKOBOACTBOM Iearora poJiud
KaIWJUIIPHBIX SIBICHUHN JUTSA TOCTYIIIICHHUS BOJIBI B opraHm3M pactenuit (MC — Guonorus).
HaGmoienue orbpITOB IO HAOIIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEII.
OOBsicHEeHHE C OMOpOW Ha TEXHOJOTHYECKYI0 KapTy II0J pPyKOBOJCTBOM IMEJarora COXpaHEHHS
00béMa TBEPABIX TEN, TEKyYECTH JKHIKOCTH (B TOM YHCIIC, PA3HUIBI B TEKYYECTH IS pPa3HBIX
JKUJKOCTEH), NaBICHHS Ta3a.

HaGumronenue 3a npoBeleHHEM OIBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro
00BéMa M HarpeBaHUS WM OXJAXKICHMSA, M UX OOBICHEHHE Ha OCHOBE AaTOMHO-MOJEKYJISIPHOIO
YYeHUsL.

AHanu3 npu NOMOIIHM Iejarora ¢ ONOpoi Ha AMJAKTHYECKHH MaTepuan MPaKkTHYECKUX CHUTYalui,
CBS3aHHBIX CO CBOMCTBAMHU I'a30B, JKUAKOCTEH U TBEPIBIX TEIL.
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TenoBble
npoueccs! (21 4)

Temneparypa. Ceaze  memnepamypvl  co
CKOPOCMBIO MENIOB020 OBUNCEHUSL HACTUY,.

Buytpennss sueprus. Cnocobsr usmeHenus
BHYMpeHHell  dHepeuu: — menionepeoava  u
cosepuienue pabomsi. Budwvi menionepedauu:

menﬂonpoeodyocmb, KOHBEKYUs, U3iydeHue.

KonnuectBo TEMIOTHI. VY nenvHas
TEINIOEMKOCTh BCIIIECTBA. Tennoobmen u
menyiogoe pagHogecue. Ypasnenue mennio602o
bananca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX
sewecms.  YaenbHas — TEIUIOTa  IUIABJICHUSA.
IHapoobpasosanue u konoewcayus. Hcnapenue
(MC). Kumnenne. VYnenbHas TeIIoTa
nmapooOpa3zoBaHus. 3asucumocms memnepamypbi
Kunenus om ammocgeprozo oaenenus.
Brascnocme 6o30yxa.

OHeprus  TOIUIMBA.  YJIenmpHas  TeIlioTa
CTOpaHMUsL.

Hpunyuner pabomvl mennogvix Osucamereil.
K1l menynoeozo
osucamens. Tennosvie Osucamenu u 3awuma

oxpyaicaiougeti cpeovt (MC).

3axon coxpanenus u npespawjeHus dHepeuu 8
mennosvix npoyeccax (MC).

,Zlemoncmpauuuz

1. [IpaBuia u3MepeHus TeMIepaTyphl.

2. Bugsl Temionepeaayu.

3. OxJaxJacHNE TIPU COBEPIICHUH PabOTEHI.

4. HarpeBanwe TIpM COBEpIICHHH pabOTHI
BHEITHUMH CHIIaMHU.

5. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3IMYHBIX
BEIIIECTB.

6. Habmonenne KxuneHusl.

7. HabmioneHne TOCTOSIHCTBA — TEMIIEPATypPHI
TIPH TJIABJICHUH.

8. Mozenu TemaoBbIX IBUraTeNeH.

Jabopamopnvie pabomol u onvimul.

1. Ilposepka unomeswl JUHEeUHOU

O6ocHOBaHHE IO MOJATOTOBICHHOMY QJITOPUTMY COBMECTHO C IIEarOroM IpaBWJI HM3MEpPEeHUs
TeMIepaTyphbl.

CpaBHEHHE pa3TMIHBIX CIOCOOOB M3MEPEHUS U IIKAJl TEMIIEPaTypPHI.

Habnromenue 3a mpoBeAeHNUEM OITBITOB, JIEMOHCTPHUPYIONINX H3MEHEHNE BHYTPEHHEH YHEPTHH Tejla B
pe3yibpTaTe TeIuIonepeIayn U padoThl BHEITHHX CHIL.

Habnromenue 3a mpoBeieHHEM OIBITOB, OOCYKICHHE TMPAKTHUECKUX CHTYalrH, JeMOHCTPHPYOITIX
pa3IuyYHbIe BUJBI TEIIONEPENaYH: TEMIIONPOBOJHOCTh, KOHBEKIUIO, U3TyYEHHUE.

HccnenoBanne ¢ Omnopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€Narora sBJICHUS
TEIJI000MEHa MPU CMEIINBAHUH XOJIOJJHOHM U ropsideld BOABI.

HaGmonenue ycTaHOBIICHHUS TEIJIOBOTO PAaBHOBECHS MEXIy TOpsiuei M X0JI0IHOM BOJIOK.
Omnpenenenye Ipy MOMOIIM eJjarora KOJIW4ecTBa TEIUIOTH, MOJTYYSHHOTO BOJOW IPU TEIJIOOOMEHe
C HarpeThIM METAIIMYCCKUM HUIHHAPOM.

OmnpezeneHue Mo TabIuIEe yAETbHOMN TEINIOEMKOCTH BEIIeCTRA.

Pemenue TUNOBBIX pacy€THBIX 3a7ad B 1—2 AEWCTBUS C ONMOPOM Ha aJrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEAarOroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHYECTBA TEIIOTHl H
TEIUTOEMKOCTH TIPH TETDIOOOMEHE.

AHanu3 mpu TMOMOILIM Ielarora CUTyaluil NPaKTUYECKOTO MCIOJIb30BaHUs TEIJIOBBIX CBOWCTB
BEIIECTB W  MAaTepHalioB, HampuMep B IIETSIX  JHEProCOCPEKEHHS:  TEIDIOM3OJISAIHS,
SHEpProcOeperaromne KPhIIIi, TEPMOAKKYMYIISTOPHI H T. 1.

HaGunionenue siBineHUid MCapeHusi 1 KOHACHCAIUH.

HaGumronenue 3a ucciiefoBaHieM Ipolecca CTIapeHHs Pa3IMYHbIX HKHIKOCTEH.

OO0BsCHEHHE IO ANTOPUTMY COBMECTHO C MIEaroroM sIBIICHUH HCIIapeHus U KOHACHCAllud Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yUCHHUS.

HaGmonienue u o0bsCHEHUE Tpoliecca KUIIEHHUS, B TOM YUCIIE 3aBUCUMOCTH TEMIIEPATYPbl KHIICHUSI
OT JaBIICHUS.

OmnpernereHre 1Mo Ta0IUIe OTHOCUTENHFHON BIAKHOCTH BO3-IyXa.

Habnromenue mporecca IIaBIeHUS KPUCTAIUIMIECKOTO BEIIECTBA, HATIPHIMED, JIb/Ia.

CpaBHeHHE N0 IUIAHY HpHM MOMOUIM MEJarora IpoLEcCOB IUIABJICHHUS KPHUCTAJUIMYECKUX Tel
U pa3MsTYeHHS IPU HarpeBaHUU aMOP(QHBIX TEIL.

OmnpenenecHue 10 TaONUIE YACTHHOMN TEIUIOTHI IIABIICHUS Jb/Ia.

OOBsCHEHHE TT0 CXeMe TMociae 00CYKIEHHs C MEIaroroM sIBJICHUHN IUTABIICHUS M KPUCTAILIH3AINN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO yUCHHUS.

Pemenne TUMOBBIX pacdy€THBIX 3aj1a4 B 1—2 NEHCTBUS C OMOPOIl Ha AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IMIEaroroM, CBS3aHHBIX C BBIYMCIEHHEM KOJIMYECTBA TEIUIOTHI B
IpoIieccax TeIIonepeaayy MpH IIaBICHUN M KPUCTAIUIN3AINH, MCTIApDEHNN B KOH/ICHCAIINH.

AHanmu3 MpH MOMOIIHM Tearora ¢ ONOpod Ha AWAAKTHYECKHHA MaTepHall CUTyaIlMid MPaKTHIECKOTO
NPUMEHEHUsl SBJICHUN MIaBJIE€HUs M KpHUCTAUIM3allMM, HalpUMep, IOMyYeHHE CBEPXUYUCTHIX
MaTepHajoB, COJIEBas IPeJKa U JIp.

AHanu3 1py IOMOIIH Tieiarora padoTsl U 00bsSCHEHHE TIPUHINIA JICHCTBHS TETJIOBOTO IBUTAaTEIs.
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3A6UCUMOCTNU ONIUHBL CIMOJIOUKA HCUOKOCHIU 6
mepmMomMempuyecKko mpybke om
memnepamypeol.

2.Habmronenue M3MEHEeHHS BHYTpECHHEH
SHEPTHUH TeJa B Pe3yNIbTaTe TeIrIonepeaadn
1 pabOTHI BHEITHIX CHIL.

. UccnenoBanme sBICHUS TEIUIOOOMEHA NpH
CMELIMBaHUM XOJIOIHOM U ropsiuel BOABI.

. Onpeoenenue Kosuuecmea menjiomsl,
NOJYYEHHO20 000U NpU Menioobmene ¢
Hazpemvlm MemaiiudecKum YuiuHOPoM.

. MccnenoBanue mporiecca uCmapeHust.

. OmpenienieHHe  OTHOCHUTEIBLHOU — BIIAYKHOCTHU
BO37yXa.

. Onpeodenenue y0eibHOU MenIombvl NAAGIeHUs
nb0da.

Brrynicnenne KoMMYecTBa TEIUIOTHI, BBIAEISIONIETOCS MPHU CTOPAHUU PAa3IMYHBIX BHJIOB TOIUIMBA, U
KIIJI nBurarens.

OO6cyXIneHre COBMECTHO C TENaroroM 3KOJOTMYECKHUX IMOCICICTBHHA HCIIONB30BAHMS JIBUTATEICH
BHYTPEHHETO CTOPAHUs, TEIUIOBBIX U THApo3IekTpocTaHiuil (MC — 3KOJIOTHSA, XUMUS).

Pasnen 7. DuiekTprueckue 1 MArHUTHbIE ABJIeHHA (37 1)
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DyleKTpUYeCcKre
3apsiabl.
3apsiikeHHBIE
Tesa U UX
B3aUMOeHCTBHE
(7 4)

Onexmpusayus mea. JIBa poaa 3MeKTPUIECKHUX
3apsnoB. BsammopeiicTBue 3apsUKEHHBIX — Tell.
3axon Kynona (3asucumocmuo cunvl
83AUMOOCUCIBUSA 3APAHCEHHBIX MeET OM GeTUYUHBL
3apsA008 U paccmoanus Mexicoy meiamu,).

Onexkrtpuueckoe  mone.  Hanpascénnocme
anexkmpuyeckozo nons. Ipunyun cynepnosuyuu
neKmpuyeckux — nonetl  (Ha — KAYeCmMEEeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NIeKmpUYecKull 3apsio.

Cmpoenue amoma. IIpoBOTHUKH U JUIEKTPUKU.
3aKoH cOXpaHEeHHsI DIEKTPUUECKOTO 3apsiaa.
/Iexmmcmpatwu2
1. DnexkTpuzauus Tem.
2./Iea poma DINEKTPUYSCKUX 3apigoB U
B3aMMOJICHCTBHE 3aPSDKCHHBIX Tell.
3. YcTpoHCTBO U A€CTBHE 3IEKTPOCKOA.
4. DnexkTpocTaTHyecKas MHAYKLIMSL.
5. 3aKOH COXpaHECHHUS IEKTPUICCKHUX 3aPAI0B.
Jlabopamopuvie pabomol u onvimel.
1. OnbITEL O HAOMIOACHUIO DJIEKTPU3ALUU TN
WHYKIMEN U IPH COMPUKOCHOBEHHH.

HaOnroeHue 3a mpoBeICHUEM OTIBITOB TI0 3JICKTPU3AIUH TEJI PU COMPUKOCHOBEHUH U MHTYKIIHCH.
HaOnromenue u 00bsCHEHHE C OMOPOW HAa AUIAKTHUCCKUI MaTepual B3aUMOACUCTBHS OJTHOUMEHHO
1 pa3HOUMEHHO 3aPSDKEHHBIX Tell.

OO0BscHEHNE TP TIOMOIIH TIe1arora IPUHIIAIA TeHCTBHS IIEKTPOCKOTIA.

OOBsCHEHHE COBMECTHO C IIEJaroroM SIBIICHHH DSJCKTPU3AIMH TIPH CONPUKOCHOBEHHUH TEN U
WHAYKINEH C HCIIOJIH30BaHNEM 3HAHMH O HOCHTEIIAX JICKTPUIECKUX 3apsIOB B BEIIECTBE.
PacriosnaBanme u OOBSCHEHHE MO CXEME COBMECTHO C IMIEAAaroroM SIBICHHH 3JIEKTPU3AINN
B ITIOBCETHCBHOM KH3HU.

HaOnromenue u 0OBSICHEHHE C OMOPOW Ha TEXHOJIOTHUCCKYHO KapTy OIBITOB, HJUTFOCTPHPYIOIIMX
3aKOH COXPaHEHUS SIEKTPUUYECKOTO 3apsija.

HaOnroeHue ompITOB IO MOJCTUPOBAHUIO CHIIOBBIX JIMHUH 3JICKTPUIECKOTO OIS,

HccnenoBanue moja pyKOBOJICTBOM Iefarora JEWCTBUS JJIEKTPUYECKOTO TOJS Ha MPOBOJHUKH U
JIUDJIEKTPUKH
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IocTostHHBIH
3JIeKTpUYecKuii
TOK (17 1)

DIeKTpUUECKU TOK. Ycrogus cywecmsosanus
anekmpuyecko2o moxa. VICTOUHUKN TOCTOSTHHOTO
TOKa. JIeHCTBHS JEKTPHUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOe, MATrHUTHOR). JieKmpuyeckuii mox
8 JHCUOKOCMAX U 2A30X.

Pabota W MOIIHOCTH DJEKTPUYECKOTO TOKA.
3axon [rcoyna—Jlenya. Dnexmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu 6 Ovimy.
OnexTpuueckas nenb. Cuia Toka. DIEeKTpUIecKoe
HanpsokeHue.  CompoTHBIEHHE  MPOBOJHUKA.
Yoenvroe conpomuenenue seugecmsa. 3akon Oma

st ydactka 1nenu. llociemoBaTenbHOoe U
napajiebHOe COEIMHEHNE MIPOBOHUKOB.
Kopomxoe 3amvixanue.

,Zlemoucmpauuuz

1. IIpoBOAHUKHM U AUDIEKTPUKH.

2. MoaenupoBaHue CHJIOBBIX JINHUH

ANEKTPHYECKOTO TIOJIS.

. McTOYHHMKHM MOCTOSSHHOTO TOKA.

. JleficTBUS 3JIEKTPUUECKOIO TOKA.

. DNEeKTPUYECKUI TOK B KHUIKOCTH.

. I'a30BbIii pa3psn.

. VI3amepenue cuibl TOka aMIepMeETPOM.

. I3aMepenne dSIEKTPUUECKOTO HAMPSHKCHHS

BOJIBTMETPOM.

9. PeocTtar 1 MarazuH CONpOTHUBIICHUH.

Jabopamopnvie pabomot u onvimul.

1. HccnenoBanue IEUCTBUS 3JIEKTPUUECKOIO
TIOJIS HA TIPOBOJAHUKH U TUIICKTPUKH.

2. COopka u mpoBepka pabOTHI SIEKTPHUIECKON
LIENH ITOCTOSIHHOTO TOKA.

03N LN W

3. HM3mepeHue U peryaupoBaHUE CUIIBI TOKA.

4. W3mepenue u perynupoBaHue
HaNpSKEHNUS.

5. Hccaedosanue 3agucumocmu Cuibl MoKd,
uoyujezo uepes pesucmop, om

CORPOMUBIICHUS PEe3UCMOPA U HANDAICEHUS.
6. Onvimbl, demoHCMpUpyrOWUe 3a6UCUMOCG
9NIEKMPUYECKO20 CONPOMUBTCHUS

HaOnromenue pa3nuyHBIX BUIOB JCWCTBUS 3JICKTPUYCCKOTO TOKAa M OOHAPYKEHHE COBMECTHO C
MeJaroroM 3TUX BUJIOB ACMCTBUA B MOBCEAHEBHOMN XKU3HU.

COopka 1o cxeMe U HCIIBITaHUE 0] KOHTPOJIEM ITeAarora IEKTPHIECKOHN e IIOCTOSTHHOTO TOKA.
Habnromenue 3a neMoHCTpanyei H3MEPEeHHs CIITBI TOKA aMIIEPMETPOM.

Habnromenue 3a neMoHCTpanyei H3MEpPEeHUs IEKTPUIECKOTO HANIPSHKCHHS BOIBTMETPOM.
[IpoBenenne n OOBSICHEHWE MPH TOMOIIM YYUTENS OIBITOB, AEMOHCTPHUPYIOUINX 3aBHCHMOCTH
3JIEKTPUYECKOTO COMPOTHUBIICHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAMM MONEPEYHOrO0 CEYEHMs U
Marepuana.

HaOnromenue 3a JTeMOHCTpAIMell HMCCIIEOBAaHUS 3aBUCUMOCTH CHJIBI TOKa, MPOTEKAIONIEr0 depe3
PE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

baszoBrle npeacTaBieHrs 0 MpaBUIax CIOXKEHUS HAMPSDKEHUH MpU MOCIe0BaTeIbHOM COETUHEHUH
JIBYX pE3UCTOPOB.

baszoBble npecTaBiIeHUs O NIPaBUIaX AJIs CUIIbI TOKA IIPU NapaJlIeIbHOM COEAMHEHUU PE3UCTOPOB.
Habmonenue neMOHCTpaluuM menarora O CHTYalUsX [OCJIEOBaTelbHOIO M apaulelIbHOTO
COEIMHEHUS IPOBOIHUKOB B JOMAITHUX AJIEKTPUUECKUX CETSX.

Pemenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 nelcTBHA € ONMOPOM Ha aNrOpUTM, IPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C WENaroroM C HCHOJb30BaHMeM 3akoHa Oma u ¢dopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBJIEHUS INpPU MOCIEIOBATENbHOM U  MapaJUIEIbHOM  COEAMHEHUU
MIPOBOJHUKOB.

OnpenencHue C OMOPOH Ha TEXHOJOTHMYECKYIO KapTy TMOJ PYKOBOJACTBOM Iielarora paOoOTHI
9JIEKTPUYECKOr0 TOKA, IPOTEKAIOLIET0 YEPE3 PE3UCTOP.

OmnpezneneHue ¢ OMOPOH Ha TEXHOJOTMYECKYI0 KapTy IOJA PYKOBOJICTBOM IeAarora MOIIHOCTU
3JIEKTPUYECKOTO TOKA, BBIICIIIEMOM Ha PE3UCTOpE.
HaGumonenue 3a ucciiefoBaHueM 3aBUCUMOCTH CHIIBI TOKa Yepe3 JIAMIIOUKY OT HAaNpsDKEHHs Ha HEeW.
OnpeneneHne ¢ OMNOPOW Ha TEXHOJOTMYECKYI0 KapTy moj pykoBoacTtBoMm mnemarora KIIJ]
HarpeBaresl.

Habnronenue 3a ncciegoBanneM npeoOpa3oBaHus YHEPTUH IIPH MOIBEME TPY3a IIEKTPOABHTATEIIEM.
OOBsCHEHHE TIOCIIE PACCYXKIEHHS C IEeJaroroM W COCTABJICHHE IUIaHA-KOHCIIEKTa YCTPOWCTBA H
MIPHUHIAITA JeUCTBHUS JOMAIIHUX AIIEKTPOHATrPEBaTEIEHBIX MMPHOOPOB.

OOBsCHEHHE TIOCIIE PACCYXKICHHUS C TIEIArOTOM M COCTaBJICHUE TIaHA-KOHCIIEKTa IPUIHH KOPOTKOTO
3aMbIKaHUS U IPUHLMIA JEUCTBUS IUIABKUX MIPEIOXPaHUTENIEH.

Pemenne TUMOBBIX pacdyETHBIX 3aa4y B 1—2 NEHCTBUS C OMOPOIl Ha aNrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBIA COBMECTHO C MEIaroroM ¢ MCIoIb30BaHueM 3akona Jhxkoyns—IJlenna.

Habumrotenre BO3HUKHOBEHUS JIEKTPHUUECKOTO TOKA B KUIKOCTH.
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10.

11.

12.

NPOBOOHUKA OM €20 OAUHbL, NIOWAOU
NnONepeuHo20 ceverus u Mamepuanda.
IIposepka npasuna crodicenus HanpajceHul
npu NOC1e008amMeNbHOM COEOUHEHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuibl MoxKa npu
napaienbHOM cOeOUHeHUl pe3UCopos.
Onpenenerne  pabOTBI  AIEKTPHUECKOTO
TOKa, HAYILETO Yepe3 PEe3nCTop.
OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJICJIIEMO Ha pe3UCTOpE.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIYLIET0 Yepe3 JaMIOUYKy, OT HalpsDKeHUS
Ha HEM.

Onpeoenenue KII/[ nacpesamens.
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MarHuTHble
siBJIeHus (6 1)

ITocTossHHBIE MarHuThl. B3anmoeiicTBue
IMOCTOSIHHBIX MarHuToB. Maenumnoe nose.
Maenumnoe none 3emau u e2o 3navenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenummoe
noze anekmpuiecxkozo moka. Ilpumenenue
2IeKMPOMacHUmMos 8 mexnuke. /leticmsue
MAZHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamens NOCMOSIHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneii 6
MEeXHUYECKUX YCMPOUCMEax u Ha mpaHcnopme.
jlemoucmpauuuz

1. B3anmoaeicTBHE MOCTOSHHBIX MAarHUTOB.

2. MonennpoBaHue HEBO3MO>KHOCTH

pa3aencHus MOIICOB MarHUTA.
3. MonennpoBaHue MarHUTHBIX
IMOCTOSSHHBIX MAarHHUTOB.

4. OmeIT Dpcrena.

5. MarautHoe noje Toka. DIeKTPOMarHurT.

6. JleficTBHe MarHUTHOT'O TIOJIsI HA IPOBOJHUK C

TOKOM.

7. DNeKTpOoABUTaTENh TTOCTOSIHHOTO TOKA.

Jabopamopnvie pabomut u onvimol.
1. Uccnenosanue MarHMTHOTO
B3aMMOENCTBHUS IIOCTOSIHHBIX MarHUTOB.

noJiei

2. Uzyuenue MarHUTHOTO oJIs
ITOCTOSTHHBIX MarHUTOB MPH WX OObEIMHECHUH H
pa3IeneHun.

3.  Hccrnenosanue IefCTBUS

INEKTPUYECKOTO TOKA Ha MaTHUTHYIO CTPEIIKY.
4. OnsITH, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTH CHJIBI B3aUMOJCHCTBUS KaTYIIKH
C TOKOM ¥ MAarHuTa OT CHIBl TOKa W
HaIpaBJICHUS TOKA B KaTYIIKE.

5. MH3yuenue AeWCTBUS MAarHUTHOTO MOJS
HA MPOBOJHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomol
INEKMPOOBULAMESL.

7.  Hzmepenue KIIJ| anexrpoaBHUrarenbHOM
YCTQHOBKH.

HccnenoBanne mo pyKOBOACTBOM II€arora MarHUTHOTO B3aMMOICHCTBHS IIOCTOSHHBIX MarHUTOB.
N3ydenue ¢ omopoil Ha TEXHOJOTHIECKYIO KapTy I0J PYKOBOJICTBOM II€[Aarora MarHUTHOTO IO
MOCTOSTHHBIX MarHUTOB IPH UX 0OBEANHEHUH U PA3JICIICHNN.

HabmoneHne 3a mpoBeICHUEM OTIBITOB 0 BU3YalH3alUH MO IOCTOSTHHBIX MarHUTOB.

W3yueHne noj pykoBOACTBOM Ie/Iarora siBJICHUs] HAMarHU4YMBaHUS BEIECTBA.

HccnenoBanue COBMECTHO € EAaroroM JeHcTBUSA 2JEKTPUUECKOTO TOKa HA MATHUTHYIO CTPENIKY.
HaGmonenue 3a nmpoBeAeHHEM OIBITOB, JIEMOHCTPUPYIOIIMX 3aBUCHMOCTb CHIIBI B3aUMOJCHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIBI U HAaNlpaBJIEHHs TOKa B KaTyIIKe.

AHanu3 mpu MOMOIIM MeAarora CHUTyalud MPaKTU4eCKOr0 IPUMEHEHHUS 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKHUX YCTPOICTBAaX, MPOMBILIIIEHHOCTH, MEANIMHE).

W3ydyenne ¢ omopod Ha TEXHOJIOIMYECKYK KapTy IIOJ PYKOBOACTBOM IeAarora JeHCTBUS
MarHUTHOTO IOJISI Ha IIPOBOAHHUK C TOKOM.

N3ydenue ¢ onopoii Ha ANAAKTHUECKUN MaTepHa EHCTBUS 3JIEKTPOIBUTaTEI.

N3mepenne coBmecTHO ¢ negaroroM KII/l anekTpoaBuraTtebHOM yCTaHOBKH.

bazoBble mpencTaBieHUs O Pa3NHYHBIX NMPUMEHEHHSAX >JIEKTPOABUTATENEH (TpaHCIOPT, OBITOBBHIC
YCTpOHCTBA U JIp.).
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DJIEeKTPOMATHUT
Hasl HHIYKIHUS
(44)

Onvimol Dapaoes. Henenue
anekmpomazhumuol unoykyuu. Ilpasuio Jlenya.
Dnexmpozenepamop. Cnocobul NoIYYeHUs.

9NeKmMpuyecKkol SHepeuy. DIEKTPOCTAHIHMHA Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHESPTHUML.
ﬂemoucmpauuuz
1. UccnenoBanue SIBIEHUsS JIEKTPOMArHUTHOIM
HUHAYKIUH.

2. Onbrtel Dapagest.

3. 3aBUCUMOCTb HANpaBICHUS MHIYKIHOHHOTO
TOKa OT YCJIOBHH €r0 BOZHUKHOBEHHUS.

4. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jabopamopnvie pabomot u onvimul.

1. OnpITBL 1O  HWCCICHOBAHUIO  SIBICHUS
3JIEKTPOMArHUTHOM WHITYKIIH:
WCCIICIOBaHWE W3MCHEHHWH  3HAYCHWA U
HaIpaBJICHUS HHIYKIMOHHOTO TOKA.

HpOBeIICHI/Ie COBMECTHO C II€AAaroroM OIIBITOB II0O HCCICOTOBAHWIO SABJICHHUA 3J'I€KTpOMaI‘HI/ITHOI\/‘I
WHIOYKIOUHW: UCCIIEA0OBAHNE W3MCHEHHM 3HAYCHUS 1 HaIrpaBJICHUSA NHAYKIIUOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)
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9 KJIACC (102 u)

TemaTuuecknii OcHOBHOE coaep:KaHHe OcHOBHBIE BU/IBI 1eSITEILHOCTH Y4ALIUXCS
0J10K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Paznen 8. Mexannueckue siBjienusi (40 1)
Mexannveckoe Mexannueckoe [BHXKeHHE. MarepuanbHas | AHanM3 ¢ IOMOIIBIO Nefarora U 00CyXAeHHE Pa3InYHbIX IPUMEPOB MEXaHUUECKOTO JBIKEHHUS.
JABHUKeHUE Touka. Cucrema orcuéra. OrtHocuTesnbHOCTH | OOCYyK/IEHHE COBMECTHO C IEAaroroM IpaHull IPUMEHUMOCTH MOJIEIH «MaTepHaIbHAast TOYKay.
U CIIOCOOBI ero MEXaHHYECKOTo  JBIKeHHsA.  PaBHoMepHoe | OmmcaHue mocie OOCYXKIOCHHS C IEJaroroM MEXaHWYECKOTO JABI)KEHHS PAa3IMYHBIMU CIIOcoOamMu
omucanus (10 u) | nmpsMonmHeiHOe aBMXeHHe. Hepasnomepnoe | (ypaBHeHHE, TaOnUNA, rpaduK).
npamonunelnoe  ogudicenue.  CpemHsit  u | AHanM3 TOA PYKOBOJICTBOM II€Jarora >KM3HCHHBIX CHTYyallMld, B KOTOPBIX IPOSIBIAETCA
MEHOBEHHAS. cKopocmb mena npu | OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBIKCHUSI.
HePABHOMEPHOM OBUICEHUU. Habmonenne MexaHN4eCcKOro IBI)KCHHUS Tella OTHOCUTEIHHO Pa3HbIX TEJ OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE ITyTel U TPACKTOPHH NBIDKEHUS C OTIOPOH HA TEXHOJIOTHUYECKYIO KapTy MOJ PyKOBOJCTBOM
NpAMONUHEUHOE osudicenue. CBoOozHOE | memarora OJHOTO U TOTO )K€ Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCYETA.

nanenue. Onvimut I anunes.

Pasnomepnoe osuswcenue no oxpyscHocmu.
Ilepuoo u wacmoma obpawenus. Jluneiinas u
yenosas ckopocmu. Llenmpocmpemumenvroe
yCcKopeHue.

Jemoncmpayuu

1. HaGmionienne MEXaHWYECKOTO JBHMKCHUS
TeJIa OTHOCUTEIIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHUE nyred U TpaekTopui
JBIKCHUSI OJHOTO M TOTO K€ Tesa
OTHOCHTEIIBHO Pa3HbIX TeJ OTCUETa.

3. I3MepeHne CKOPOCTH M YCKOPEHHUS
MIPSIMOJINHEHHOTO JIBIDKEHHUSL.

4. NccnenoBanue
PaBHOYCKOPEHHOTO JABIKCHHUS.

5. Habmonenune IBYKEHUS
OKpPY>KHOCTH.

6. HaOmroneHre MeXaHMYECKHX  SIBIICHUH,
INPOUCXOJAIIUX B  CHUCTeME€  OTcuéra
«Tenexka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBUDKEHUH  OTHOCHUTEIBHO

MIPU3HAKOB

TCIa o

AHaiM3 ¢ IOMOIIBIO nejiarora Tekcra ['anuest 00 OTHOCUTEIBHOCTH JBHKCHUS; BBITOJTHEHHE 3aJaHHUI
10 TEKCTY (CMBICTIOBOE YTEHUE).

IIpocTeiine BBIYKCICHUS MO 00pasily CpPeAHEH CKOPOCTH CKOJBKCHHUS Opycka WU JABHKCHHS
IIapuKa 10 HaKJIOHHOH TNIOCKOCTH.

AHanu3 1 00CyXJIeHHE C OMOPOH Ha TEXHOJIOTHMUYECKYIO KapTy MOJ PYKOBOACTBOM IeJarora croco6on
TPUOIMKEHHOTO OTIPEISIICHUS] MTHOBEHHOH CKOPOCTH.

Onpenenenue mnociie PacCyXIEHUSI C IEJAaroroM IO CXEME CKOPOCTU PaBHOMEPHOIO ABMXKEHHUS
(mmaprka B )KUAKOCTH, MOJEIH SJEKTPHIECKOTO aBTOMOOWIIA U T. I1.).

OnpeneneHue COBMECTHO C MENAroroM MyTH, NMPOWJIEHHOTO 3a JaHHBIA MPOMEXYTOK BPEMEHH, U
CKOpOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIKEHUS OT BPEMEHH.
HauanpHple mpencTaBieHHE O MNPHHLIUIAX JCHCTBUS HPUOOPOB, H3MEPSIOUINX
(cimIOMeTpOB).

[IpocTeiimme BbUUCIEHUS MO 00pa3ily MyTH M CKOPOCTH NPH PAaBHOYCKOPEHHOM MPSIMOJIMHEIHOM
JIBHKCHHUHU TEJIA.

OmnpejeneHne COBMECTHO C I€1aroroM MpoiIeHHOrO MyTH U YCKOPEHHUS JBIKEHUS Tella 1o rpaduky
3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOT'O HpHMOHHHeﬁHOFO JABMXXCHUA TEJIa OT BPEMCHMU.
Onpenenenre ¢ MOMOIIBIO Tearora YCKOPEHUs Teja IpPH PaBHOYCKOPEHHOM JBUXKEHHH IO
HAaKJIOHHOM TUIOCKOCTH.

UsMmeperne mo cxeme MOCIe PacCyXICHHs C IeJaroroM MEepHojia W YacTOTHl OOpAIICHUs Tena Io

OKPY>KHOCTH.
OmnpeneneHre HaXOXACHUS IO PYKOBOJICTBOM IIEarora CKOPOCTH PAaBHOMEPHOTO JIBH)KCHUS Teja

CKOPOCTb
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kabuHeTta Gu3nKy.

Jabopamopuvie pabomol u onvimel.

1. Koncmpyuposanue mpaxkma ois paszona u
oanvheliue2o0  pasHOMEPHO20  OBUICCHUSA
WApUKa U menedicKu.

2. Ompenenenue cpenHen CKOPOCTH
CKONBKCHHS OpycKa WM JIBIDKCHHSA
IIapHKa 110 HAKJIOHHOH MIIOCKOCTH.

3. OnpeneneHue  yCKOpPEeHHs  Tela  IpHU
PaBHOYCKOPEHHOM JIBHYKCHUH o
HaKJIOHHOH IUIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IIyTH  OT

BpEMEHHU npu PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4aJIbHOM CKOPOCTH.

5. Ilposepka 2UNomeswi: ecau npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HAYanbHOU CKOPOCMU NYyMu OMHOCAMCA
Kak — pA0  HeYeémHuIX — Hucer, Mo
coomseemcmeyroujue NPOMENCYMKU

8peMeHU 00UHAKOBHL.

10 OKPY>KHOCTH.
Pemenne THMOBBIX PAacdyETHBIX 3afad B 1—2 HeWCTBUS C OMOPOM Ha aJrOpPUTM, HpeaBapUTEIIHLHO
pa3o0paHHBII COBMECTHO C TIE€aroroM Ha OMNpPEACICHHE KHHEMAaTHYECKHX XapaKTePHCTHK
MEXaHWYIECKOTO JIBI)KECHHS PA3INIHBIX BU/IOB.

PacriosnaBanue n npuOIMKEHHOE ONHMCaHKE 0 00pa3Iy mocie 00CYKICHUS C IEAaroroM pasIMdHbIX
BH/IOB MEXaHWYECKOTO IBIKECHHUS B NMPUPOJEC M TEXHUKE (Ha MpuMepax cBOOOJHO MAJaloMuX Ted,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEJCTB U IP.).

B3aumopeiictBue
Tea (20 v)

IlepBriii 3akoH HpioToHa. Bropoil 3akoH
Herotona. Tperuit 3axon Hsrotona. Ilpunyun
Ccynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKOTbIHCEHUS, CULA MPeHUs NOKOS,
opyeue 8Uudbl MpeHusl.

Cuia TsDKECTH M 3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOJHOTO TMaJCHUS.
Jeuoicenue naanem gokpye Coanya (MC).
Ilepsas kocmuyeckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHoBecue MaTepHuaJIbHOM
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena € 3AKPEeniéHHOU  0Cbl0
spawenusi. MOMEHT CWIIBL. [Jenmp msascecmu.

Jemoncmpayuu

1. 3aBUCHMOCTb YCKOPEHHs Teja OT MacChl

TeJla U JEHCTBYIOIEH HAa HETO CHUJIBI.

TOYKH.

Habmronenne u o0cyXIeHHE COBMECTHO C IEAaroroM OIBITOB C IBHKCHHEM TeJa MPH yYMEHBIICHUH
BJIMSIHUSL IPYTUX TeJ, MPENATCTBYIOUINX JBHKEHHUIO.

AHanmu3 1O cXeMe IIOCie PacCyXJIEHHs C IMeJaroroM TekcTa [amunes ¢ OmMcaHHeM MBICIIEHHOTO
9KCIEpPUMEHTa, OOOCHOBBIBAIOIEIO 3aKOH HHEPIMH; BBIMOJIHEHHE 3aJaHUil MO TEKCTY (CMBICIOBOE
YTEHHE).

OOcyxeHue 101 PYKOBOJICTBOM II€Aarora BO3MOXKHOCTH BBITIOJHEHHSI 3aKOHA UHEPLIUH B Pa3INYHBIX
CUCTEMAaX OTCYETA.

Habmronenne m oOCyXIeHHE COBMECTHO C TIEJaroroM MEXaHWYECKUX SBIICHHUH, MPOUCXOMSIINX B
cucteMe otcuéra «Tenexka» npu €€ paBHO-MEPHOM U YCKOPEHHOM JBM)KEHHHM OTHOCUTENILHO
KaOuHeTa PU3NKH.

JeiicTBus ¢ BEKTOpaMU CUJI: BBIIIOJIHEHUE 3aJJaHUI 110 CJI0KEHUIO U BBIYUTAHUIO BEKTOPOB.
HabmroneHne 3a MpoBeACHHWEM ONBITOB, JIEMOHCTPUPYIOMIMX 3aBHCHUMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHON K HEMY CHUJIBI M MaccChl Teja.

Amnanu3 1 00BSICHEHHE C ONIOPOH Ha TEXHOJIOTHYECKYIO KapTy IO PyKOBOJICTBOM IIe/Iarora SBICHUN ¢
HCII0JIb30BaHKUEM BTOPOTro 3akoHa HproToHa.

Pemienne TUTOBBIX pAacu€THBIX 3a1a4d B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IENaroroM C HCIOJIB30BAHMEM BTOPOTO 3akoHa HproTOHa W mpaBmia
CJIOXKEHMSI CHJL.
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2. Habmonenue  paBeHCTBa — CHJI
B3aMMOJICHICTBUH TEIl.

3. I3sMeHeHne Beca Tena HPH YCKOPEHHOM
JBKCHUH.

JlaGopaTopHbie paGoThI M ONBITHI.

1. UccnenoBanue 3aBUCUMOCTU CUJIBI TPEHMS

npu

CKOJNBXEHHUS OT CHWJIBlL  HOPMAJIBHOTO
JaBIICHHSI.
2. Onpenenenne  KodpHULIUEHTA  TPEHUS
CKOJIBKCHHSI.

3. OnpeneneHue XECTKOCTU NPY>KUHBIL.

OmnpeneneHre COBMECTHO € MEJaroroM xECTKOCTU NPYKUHBL.

Ananu3 cuTyanuil ¢ omopoil Ha TEXHOJOTMUYECKYIO0 KapTy IOJ PYKOBOACTBOM MeENarora, B KOTOPBIX
HaOIIoAat0TCs yupyrue nedopManni, U X 00bICHEHHE C HCIIOIh30BaHNEM 3aKoHa ['yka.

Pemenne THIOBBIX pacdyETHRIX 3agad B |—2 IEWCTBUS C OMOPOM Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEaroroM ¢ UCI0Ib30BaHNEM 3aKOHa [ yka.

HccnenoBanne mpy NOMOIIY MEArora 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
nasneHusi. CoBMECTHOE 00CyKIeHHE PE3yIbTaTOB HCCIICIOBAHUSL.

Omnpenenenne Mo KOHTPOJIEM IIE1arora ¢ ONOPOH Ha KOHCIEKT KO (HUIIMEHTa TPESHHS CKOIBKEHHA.
W3MepeHue ¢ NOMOIIBIO ejarora CUiIbl TPEHUs IOKOSI.

Pemenne THMOBBIX PAacdyETHBIX 3afad B 1—2 HeWCTBUS C ONOPOM Ha aJrOpUTM, HMpeaBapUTEIbHO
pa3o0paHHBIl COBMECTHO C EIaroroM C UCIIOJIb30BaHUEM (POPMYIIBI TSI CHIIBI TPEHUSI CKOJIBKEHUSI.
AHanmu3 1O cxeMe Iocie pacCyKICHUS IMefarora O ABWKEHHU Tl TOJNBKO IO JEHCTBHEM CHIIBI
TSKECTH — CcBOOOTHOTO HajieHus.
OOBsicHeHnE O] pPyKOBOJCTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHMS CBOOOTHOTO TAZICHUsI OT MacChl
Tena.

OrneHKa COBMECTHO C MENAroroM BENWYHMHBI CHIIBI TATOTEHH, ACHCTBYIOIIEH MEXIAY ABYMs TelaMH
(mist pa3HBIX Macc).

AHanu3 ¢ Omopod Ha AWIAAKTHYECKWHA MaTepHai ABM)KEHHS HEOECHBIX TN IOJ JICHCTBHEM CHIIBI
TATOTEHHS (C UCIIOIb30BAaHUEM JONOIHUTENBHBIX HCTOUHUKOB HH(POPMAIINH).

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPON Ha ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C IIEJaroroM C MUCIIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTEHUS ¥ (GopMyIIb
JUISL pacué€ra CUJIbI TSHKECTH.

Habmrogenne u oOCykAeHHE C IIOMOINBIO TIIefjarora OINBITOB IO HM3MEHEHHIO Beca Tena
[P YCKOPEHHOM JIBHKECHHH.

AHanu3 ¢ MOMOIIBIO MeAarora yCIOBU BO3SHUKHOBEHHSI HEBECOMOCTH U TIEPETPY3KH.

Pemenne TUMOBBIX pacdETHBIX 3ajad B 1—2 JeWCTBUS ¢ ONOPOM Ha aITOPHUTM, HpPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C I1eIaroroM Ha OIpe/IeICHHE BECca TeJIa B PA3IIMUHbIX YCIOBHUSX.

AHanmu3 ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM II€arora Cuil, AEHCTBYIOUIUX Ha
TeNo, MOKOALIEECs Ha OIOpe.

OmnpezeneHre ¢ MOMOILBIO IEJarora IeHTpa TSHKECTH PA3IUYHBIX TEIL.
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3aKoHBI
COXpaHEeHHSA
(10 v)

Umnynsc Tena. HM3menenue  umnyunvca.
Hmnynve cunvi. 3aKOH COXpaHEHUsT MMITYJbCA.
PeaktuBHOe asmwxkenne (MC).

Mexanmdeckas paboTa ¥ MOIIHOCTH. Pabora
CHII TSDKeCTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMANBHAS >HEPTUSL
TeNa, TMONHSATOTO HaJ IMOBEPXHOCTHIO 3EMITH.
Iomenyuanvnas 3Hepeus CoHcAmou NPYHCUHBL.
Kuneruueckas JHEprusl. Teopema o
KUHemuueckou dHepeuu. 3aKOH COXpPaHEHUS
MEXaHUYECKON SHEPTUH.

Hemoncmpayuu
1. Ilepenaua ummnynbca NMpu B3aUMOJCHCTBHU

TelL

2. TlpeobpazoBanus
B3aUMOJICHCTBHN TEI.

3. CoxpaHEHHE HUMITyJlbCa IPH HEYIPYTOM
B3aUMOJICHCTBHN.

4. CoxpaHeHHE UMIyJbca IPH aOCOIIOTHO

YIPYrOM B3aUMO/ICHCTBUH.

HaOnroieHue peakTUBHOTO JBHIKCHHSL.

6. CoxpaHeHHE MEXaHHYECKOHl SHEepruu Ipu
CcBOOOTHOM TTaJICHUH.

7. CoxpaHEHHE MEXaHWUYECKOH HSHEpruu IpH
JIBIDKCHUH Tella M0J| JEHCTBUEM MPYKUHBI.

Jabopamopnvie pabomul u onvimel.

1. Ompenenenue pabOTHl CHIBI TPEHUS TIPU
paBHOMEPHOM  IB)KGHHH  Tella 10
TOPU30HTAITFHON TTOBEPXHOCTH.

2. Ormpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabpEMe rpysa C UCTIOJIb30BaHIEM
HETIOJIBM)KHOTO U TIO/IBUYKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHa COXPaHEHUS SHEPTHH.

SHEPTUH pu

e

Habmonenue u 00cykeHHe ¢ MOMOIIBIO IIe/1arora ONbITOB, AEMOHCTPUPYIONIUX Nepefady UMITyJIbca
IIpU B3aUMOJECHCTBUHU TeJ, 3aKOH COXPAHEHUS HMMITyJbca MpPHU aOCOIIOTHO YHNPYroM U HEYNpYrom
B3aMMOJICHCTBHH TEIl.

HaOmonenne nqeMOHCTpanyy TI€Aarora CUTyaruii B OKPYXKAIOIIEH JKU3HH C MCIOJIb30BAaHUEM 3aKOHA
COXPaHEHHsI UMITYJIbCA.

Pacno3HaBanne C Omopoil Ha TEXHOJIOTMYECKYIO KapTy HOJ PYKOBOJACTBOM II€Aarora sBJICHUS
PEaKTHBHOTO OBIDKEHUS B pupoje u TexHuke (MC — Omonorus).

IIpuMeHeHHEe COBMECTHO C MNENAroroM 3aKOHA COXPAaHEHHs MMITyIbCa OISl pacyé€ra pe3ylbTaToB
B3aMMOJIeHicTBUA Tel (Ha MpHMepax HEYNpyroro B3aUMOJCHCTBUS, YIPYroro IEHTPAIbHOIO
B3aMMO-ZIEMCTBUS IBYX OJJUHAKOBBIX T€J, OJJHO U3 KOTOPBIX HEMO-BIIKHO).

Pemenne THMOBBIX PAacyETHBIX 3ajad B 2—3 JEWCTBUS C ONOPOM Ha aJIrOPUTM, HpeaBapUTEIHLHO
pa3o0paHHbBIil COBMECTHO C MENAroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ ONMOPOi HA TUAAKTHYECKUN MaTepHuan padoThl CHIIbI YIIPYTOCTH NPH HOABEME Tpy3a
C HCIIOJIb30BAHMEM HEMOABIKHOTO U MOJBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO € MEJaroroM MOIHOCTH.

W3mepenne ¢ MoMOIIbIo Nearora MOTeHIHAIbHON SHEPIHU YIPYTo 1e(OPMUPOBAHHON MPY>KUHBI.
W3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIMHE TOPMO3HOIO My TH.
HaOmionenne 3a SKCIIEpUMEHTAIbHBIM CpPAaBHEHHEM H3MEHEHHS IOTECHIMANbHON W KHHETHYECKON
SHEPruil Tena MpH ABMKEHHH M0 HAKIOHHOM MIOCKOCTH.

HabnroneHue 3a 3KcepUMEHTAIBHON MPOBEPKOM 3aKOHA COXpaHEHUS MEXaHWYECKOW 3HEpPTruu NpHU
CBOOO/IHOM Ia/ICHHH.

IIpumeHeHre Ha HayalbHOM YPOBHE, C ONOPOM Ha IHUJAKTUYECKUN Marepuall 3aKOHA COXPAHEHUS
MEXaHMYECKOM dHEPruu AJis pacuéra NOTECHIMAIBLHON U KUHETUYECKOM SHEPTuil Tena.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIi COBMECTHO C MENaroroM ¢ HCIIOJb30BaHHEM 3aKOHA COXPAHEHHUS MEXaHWYeCKOW
SHEPIUU.
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Pa3znen 9. Mexannuyeckue Kojaedanus M BoJHbI (15 u)
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MexaHuveckue
KoJiedoanus (7 4)

KomnebarenpHoe JIBIKEHHE. OcCHOBHEBIE
XapaKTEPUCTHKH KOJICOAHUMN: TIEPHO, YacTOTa,
aMIIuTyaa. Mamemamuueckui U NPYICUHHbLLU

masmuuku.  Ilpeepawjenue  snepeuu  npu

KoJIeOaMeNbHOM OBUICEHU.

3aryxaromme KoyicOaHus. BBIHYKICHHBIC

kojiebanus. Pe3zonanc.

ﬂemoucmpauuuz

1. HaOmomenne  komebOaHmii  Ten oJ1
NEACTBUEM  CHJIBI  TSDKECTH M CHIIBI
YIPYrOCTH.

2. Habmonenne xonebaHuil Tpy3a Ha HUTH U
Ha IpYy’KUHE.

3. HabnroneHue BBIHYXAECHHBIX KoJieOaHUH U
pe30HaHca.

Jabopamopnsie pabomol u onvimel.

1. OmpeneneHye  4acTOTBl U IepHoja
KoJleOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OnpeneneHue  4acTOThl W Iepuoja
KoseOaHWH TPYXKUHHOTO MasTHUKA (WIH
JJIEKTPOHHAS IEMOHCTPALIHSA).

3. UccnenoBaHue  3aBUCHMOCTH  II€puoja
KoJIecOaHWH TIOJIBEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

4. UccnenoBaHue  3aBUCHMOCTH  IIepHOJA
KoNeOaHWi TPYKUHHOTO MAasTHUKAa OT

MaccChl rpys3a (wu AIEKTPOHHAS
JIEMOHCTPAITHS ).
5. IlpoBepka HE3aBHUCHUMOCTH nepuoja

kojebaHui rpy3a, MOJBEUIEHHOTO K HHTH,
OT MacCHI rpy3a.
6. OIBITEL, JEMOHCTPHUPYIONINE 3aBHCHMOCTH

neprosaa KoJsieOaHui TIPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTU
TIPY>KHHBL.

7. N3mepenune YCKOpPEHUs cBOOOIHOTO
IaaACHUA (I/IJ'II/I OJICKTPOHHAs
JIEMOHCTPAITHS).

Habmronenne konebaHuid MOA ACHCTBHEM CHII TSDKECTH M YHPYTOCTH M OOHApY)KEHHE HPH ITOMOIIH
riesiarora nNoJI0OHBIX KoJieOaHUil B OKpYIKaIOIIEM MUpE.

AHanM3 COBMECTHO C MenaroroM KojeOaHWi Tpy3a Ha HMTH M Ha mpyxuHe. OnpeneneHue IO
ITOPUTMY YaCTOTHI KOJIEOAaHHH MAaTEMaTH4EeCKOT0 M PYKHMHHOTO MasITHUKOB.

Habmonenue n 00bsICHEHHE ¢ TIOMOILBIO T1e/1arora siBJICHUs pe30HaHca.

HccrnenoBanue ¢ omnopoi Ha aiaropuTM, NPEABAPUTEIHHO Pa300paHHBIM COBMECTHO C IEAAroro,
3aBUCHMOCTH IIEpHO0/a KOJeOaHHi MO/IBEIICHHOTO K HUTH Ipy3a OT JUTMHbI HUTH.

IIpoBepka ¢ Omopodl Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOICTBOM II€arora HE3aBUCHUMOCTH
nepro/ia KoJeOaHmii rpy3a, HOJBEIIECHHOTO K JICHTE, OT MacChI Tpy3a.

Habmronenne u o0cyxaeHne 1o PyKOBOACTBOM I€Iarora OMBITOB, IEMOHCTPHPYIOUINX 3aBHCUMOCTH
nepro/ia KoJeOaHwui MPYKHHHOTO MAasiTHUKA OT MAaCCHI TPy3a U )KECTKOCTH TIPYKHUHEL.

[IpumeHeHne ¢ TOMOIIBIO Ie1arora MaTeMaTUYECKOr0 U MPYKUHHOI'O MasTHUKOB B KAYECTBE MOJENEH
JUTSL OTTMCAHUS KOJICOaHUH B OKPYKAIOIIeM MHpeE.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPON Ha ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C II€JaroroM, CBS3aHHBIX C BBIYMCICHHEM WU OLEHKOM 4acToThl (epuosa)
KoJieOaHui
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Mexannveckue
BOJIHBI. 3BYK

8w

Mexannueckue BOJIHBL. CgoiicTBa
MEXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeutvle 60AHbL. J{IUHA 8ONIHbL U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 601HbL 8
meépodom mere, ceticmuyeckue gonnvl (MC).

3ByK. [pomxocms 38yKa u 6vicoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

ﬂemoucmpauuuz
1. PacnpoctpaneHue
TIOTIEPEYHBIX BOJTH.
2. HaOmioneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT 9aCTOTHI.
3. AKycTHYECKUU PE30HAHC.

TIPOJOJIBHBIX u

OOHapyKeHHe U aHaK3 C TTOMOIIBIO MeIarora BOJTHOBBIX SBJICHHN B OKPYIKAIOIIEM MHUPE.
HabmtoneHne COBMECTHO C TI€IaroroM pacripoCTPaHEHUS] MPOJONBHBIX M IOMEPEYHBIX BOJH (Ha
MOJICNN) U OOHAPYKEHHE aHAJIOTMYHBIX BUIOB BOJIH B MPHUPOJIE (3BYK, BOJSHBIC BOJIHEI).

Brruncnenue B 1—2 AEWCTBUS ¢ OMOPOI Ha alrOPUTM, MPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
MEIarOroM JIUTMHBI BOJIHBI U CKOPOCTH PACIPOCTPAHECHUS 3BYKOBBIX BOJIH.

Habnronenne 3a 9KCICPUMEHTATBHBIM OINPEICICHUEM TPAHUI] YaCTOTHI CIIBIITUMBIX 3BYKOBBIX
KOJIeOaHuH.

HabnroeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHUCIIE C UCTIOIB30BAHUEM MY3bIKATbHBIX
HHCTPYMEHTOB).

Hab6mtonenue u 00bsICHEHHE € TIOMOIIIBIO T1e/1arora siBJICHUsI aKyCTHYECKOTO Pe30-HaHCA.

UreHre COBMECTHO € TEaroroM OPUIMHAIBHOTO TEKCTA, MOCBAIIEHHOTO MCIOJIb30BAHUIO 3BYKa (HIIH
yIbTpa3Byka) B TEXHUKE (IXOJIOKALUS, YIBTPA3BYK B MEIMIMHE U Jp.); BBIIOJHCHHE 3a/JaHUN
10 TEKCTY (CMBICTIOBOE YTCHUE)

Paspnen 10. DiiekTpoMarHuTHOE M0J1e M 3JIeKTPOMAarHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
Hoe moJie

U JIEKTPOMATHU
THBIE BOJIHBI

(8 4)

DJIeKTpOMarHuTHOE moJie.
DNeKTpOMarHUTHbIE BOJIHBL. Csoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Llxana
9NeKMPOMACHUMHBIX ~ 607H.  Hcnonv3osanue

9NEKMPOMASHUMHBIX BOJH OJIsL COMOBOT CEA3U.
OeKTpoMarHuTHas IpupoAa CBeTa.
CxopocTb cBeTa. BotHOBBIE CBOCTBA CBETA.
/Iemoncmpauuu2
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.
2. BonHoBBIE CBOMCTBA CBETA.
Jabopamopnvie pabomot u onvimul.
1.3yyeHnne CBOMCTB  3JEKTPOMArHUTHBIX
BOJH C  TIOMOIIBIO  MOOMIBHOTO
Tenedona.

IMocTpoeHre MPOCTHIX PACCYKIACHUIH HAa OCHOBE MOATOTOBJICHHBIX BBIPAXKCHUI, 0OOCHOBBIBAOIINX
B3aUMOCBSI3b AIEKTPUUESCKOT0 U MATHUTHOTO TOJICH.

Hab6mtoenue 3a 3KCIEpUMEHTAIBHBIM H3YYSHUEM CBOMCTB AIIEKTPOMATHUTHBIX BOJIH (B TOM YHCIIE C
ITOMOIIEI0 MOOMIBFHOTO TeTe(OoHa).

AHaJK3 ¢ OMOIIIBIO MEIarora PeHTTeHOBCKUX CHUMKOB YEJIOBESUECKOTO OpraHu3Ma.

AHamu3 COBMECTHO C TIEaroroM TEKCTOB, OIMUCHIBAIOIIUX MPOSBICHUS 3JCKTPOMATrHUTHOTO
U3JIy4CHUS B IPUPO/IC: KUBBIC OPTaHU3MBbI, U3TYYCHUST HEOSCHBIX TeJ (CMBICIIOBOE UTCHHE).
Pacnio3HaBaHue U aHAJIN3 Pa3IHYHBIX IPUMCHEHUH 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE C OMOPOH Ha
TEXHOJIOTHUYECKYIO KapTy MO PYKOBOJCTBOM I€Aarora.

Pemierre THMOBBIX PacuETHBIX 3aia4 B 1—2 JMEHCTBHS C ONOPOM HA AITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEAAroroM C UCMOJIb30BaHHEM (OPMYJI JIJIsi CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHEI BOJIHBI U YACTOTHI CBETA.
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Pasznen 11. CBeroBble siBaeHust (15 4)

3akoHbI
pacnpocTpaHeHH
s1 cBeta (6 4)

JIyueBasg mopenp cBera. VcTOUHUKH cBeTa.
Ilpsamonuneiinoe  pacnpocmpanenue  céema.
3ammenus Connya u Jlynor. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
[Ipenomnenue cBeta. 3aKOH MPETOMICHHS
cseta. [lonnoe enympennee ompasiceHue ceema.
Hcnonvzoeanue nonnozo enympennezo
OmMpadicenusi 6 ONMUUECKUX C6emMOBOOAX.

/Iemoncmpamm2

1. IIpssmonuHeitHOe pacTipocTpaHEeHHE CBETA.

2. OTpaxeHue cBeTa.

3. [lomyyeHne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IlpenomneHue cBeTa.

5. OnTHYeCcKui CBETOBO.

Jabopamopnvie pabomot u onvimul.

1. UccnenoBanue 3aBHCHMOCTH yria
OTP@)XEHUsI CBETOBOIO Jyda OT YyrIjia
naacHus.

2. U3ydeHne XapakTepUCTUK H300paKeHUS
IpeIMeTa B IIJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJa
MaJICHNs] Ha TPAHHLE «BO3yX—CTEKIIO».

Habmronenne OIBITOB, JEMOHCTPUPYIOMIUX SBICHHE NPSIMOIMHEHHOTO pacIpOCTpAaHCHHUS CBETa
(BO3HHMKHOBEHHE TEHH U IOJyTEHH), U WX WHTEPHpETANHs C HCIIOIH30BAHWEM IOHATHSA CBETOBOTO
Jyya.

OOBsiCHEHHE W MOJETHMPOBAHUE TIOCIIE PACCYKACHHUS C IEJaroroM Mo CXeMe COJTHEYHOTO M JIyHHOTO
3aTMEHUH.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOTMUECKYHO KapTy MO/ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTiia
OTPa)KEHUsI CBETOBOIO Jiy4a OT yTJia MaJeHuUs.

H3ydeHue ¢ IOMOIIBIO Mearora CBOMCTB H300paKCHHS B TNIOCKOM 3epKaJie.

HaGmronenne u oOBSICHEHHE COBMECTHO C TMEJaroroM OMBITOB IO TOJYYEHHUIO H300paKeHWil B
BOTHYTOM M BBINYKJIOM 3epkanax. HaOmroaeHrne u 00bSICHEHHE MOCIE PACCYKICHUS C MEIaroroM Io
CXEM€ OIIBITOB IO MPEJIOMIICHHUIO CBETA HA TPAHULE PA3IMYHBIX CPEJl, B TOM YKCJIE OINBITOB C MOJHBIM
BHYTPEHHUM OTPaKEHHUEM.

HccnenoBanue moa pyKOBOJACTBOM I€Aarora 3aBUCHUMOCTU YIJIa TNPEJIOMIIEHHS OT YIJla NajgeHHs
CBETOBOI'O JIy4a Ha IPaHULE «BO31LyX—CTEKIION.

Pacno3znaBanne ¢ momoupl0 neaarora SIBICHUA OTPaKEHHUsSl U MPEJOMJICHUSI CBETa B MIOBCEAHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAarOroM SIBICHUS ONTHYECKOTO MHUPaXKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPON Ha ajIrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBIl COBMECTHO C MIEAr0OroM ¢ UCIOJIb30BAaHUEM 3aKOHOB OTPAKCHHS U MPEIIOMIICHHS CBETA.

JIun3bl
U ONTHYeCKHe
npuodopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). Ina3 kax onmuueckas
cucmema. bnuzopyxocme u darbnozopkocme.
ﬂemoucmpauuuz

1. Xox myueii B cobupartoleii amH3e.
2. Xox mydel B pacCenBaroNIeH JIMH3E.
3. [Tonydyenne wn300paxkeHU C MMOMOIIBIO

[omyuenne mon KOHTpoJeM IeAarora n300pakeHWH ¢ IOMOINBIO COOMparoliell M paccenBaronei
JIVH3.

OmpeneneHne ¢ ONOPOM Ha aAIrOpuTM pa3pabOTaHHOTO COBMECTHO C HenaroroM (hOKyCHOTO
PacCTOSTHUS M ONITHYECKOM CHIIBI COOMpAroLIel JIMH3bI.

AHanmu3 COBMECTHO C IEJaroroM YCTpOIHCTBa M MpPHUHIMNA ACHCTBHS HEKOTOPBIX ONTHYECKHUX
pudopoB: poToannapaTa, MUKpockona, Teieckona (MC — Onosorus, acTpoHOMHS).

AHanu3 ¢ Omopoy Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOACTBOM II€Aarora sBJICHUH OJIM30PYKOCTH U
JATEHO30PKOCTH, IpUHIHNIA 1eicTBHA 0ukoB (MC — Ouomorus).
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JIUH3.

4. Mpunatwn IEHCTBUS
MHKPOCKOIIA U TEJIECKOTIa.

5. Mogens rnasa.

Jabopamopuvie pabomol u onvimel.

1. Ilonyyenne wn300pakeHUH C TOMOIIBIO
coOuparoIIei JINH3bL.

2. Onpenencuue (HOKYCHOTO PACCTOSHUS U
ONTHUYECKON CHIJIBI COOMpArOme JIHMH3BI
(1! 3IeKTpOHHAST IEMOHCTPAIINS).

¢doTtoanmapara,

Pa3znoxenne
0eJ1i0rO CBETA
B ciekTp (3 u)

Pasnooicenue  6enozo ceema 6 cnexmp.
Onvimer Hotomona. Cnooicenue cnekmpanbHvix
yeemos. [lucnepcus ceema.
,Zlemoucmpauuuz
1. Paznoxxenune 0eoro cBera B CIIEKTP.
2. [Nomyyerne Genoro cBeTa HPU CIOXKCHUU
CBETa Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomol u onvimel.

1. OnpITHl O pa3ioXKEeHUIo Oenoro ceera B
CIIEKTD.

2. ONBITHI TIO BOCTIPUSITUIO IIBETA MPEAMETOB
npu WX HAOMIOACHUH Yepe3 IBETOBBIC
(UIBTPEL

HalnroieHue COBMECTHO ¢ IIE€AAroroM Io pas3iosKeHHUIo OeJIoro cBeTa B CIEKTD.

Hab6nronenue n o0bscHeHHe Ha 0A30BOM YPOBHE MO/ PYKOBOACTBOM II€Aarora OIBITOB IO MONTYyYESHHIO
0eJIoro cBeTa MPH CIIOKEHHUHU CBETa Pa3HBIX LBETOB.

[IpoBeneHue U 0OBACHEHHE MOA PYKOBOJICTBOM I€JIarora OIBITOB IO BOCIPUATHIO IBETa IPESIMETOB
TIpH UX HAOJIIOICHUH Yepe3 IIBETOBBIC (PIITBTPHI (IIBETHBIC OUKH).

Pa3nen 12. KBanroBbie siBjieHust (17 4)

Hcenyckanue

U NOIJIOLCHH e
cBeTa aTOMOM
(4w

Onvimol Pezepghopoa v maneTapHasi MOJICIb
aroma. Monens aroma bopa. HUcnyckanue u
noenowenue  ceema  amomom.  Keawmmul.
Jlunetiuamoie cnexmpeol.

OOcyxaeHne ¢ TIOMOIIBIO [earora LeJd ONbIToB Pesepdopra Mo HMCCIEIOBAHUIO AaTOMOB,
BBIZIBIDKEHHE THUIIOTE3 O BO3MOXKHBIX pe3yJbTaTax OMNBITOB B 3aBUCHMOCTH OT IIPEAINOJIaraeMoro
CTPOCHHS ATOMOB, ()OPMYJIMPOBAHNE BEIBO/IOB U3 PE3yJIHTATOB OIIBITOB.

OOcyxaeHne ¢ OmMmopod Ha TEXHOJOTMYECKYI0 KapTy II0J] PyKOBOJCTBOM II€Aarora MpOTHBOPEUHN
TUTAHETapHOM MOJIENTN aTOMa M OCHOBAaHUH JJIs THIIOTE3bl bopa o cranoHapHbIX OpOUTax JIEKTPOHOB.
HaOmonenne cOBMECTHO ¢ MENAaroroM CIUIOMIHBIX M JIMHEHYATHIX CHEKTPOB M3JIYYEHHS DPa3IMYHBIX
BemecTB. OOBsCHEHNE C OTOPO Ha TMIAKTHYECKUI MaTepHall JINHEHYaThIX CIIEKTPOB U3JIyYeHHUSI.

Ctpoenne
aTOMHOTI0 siApa
(64)

PamnoakTuBHOCTE. Anbgha-, bema- u eamma-
uznyuenus.  CTpoeHHe  aTOMHOTO  sipa.
Hyxnounas mooens amomnozo siopa. Hzomonul.

O6Cy)KJIGHI/Ie COBMECTHO C I€AAroroM BO3MOKHBIX THIIOTE3 O MOJCIIAX CTPOCHUA sAJapa.
OnpezleneHI/Ie IO CXEME€ C UCIIOJIb30BAHMEM MECTOAMYECKOI'0 Mar€puajia nmoJa pyKoBOJACTBOM Ii€aarora
cocTaBa AJCP MO 3alaHHBIM MACCOBBIM U 3apAA0BBIM YUCJIaM M 110 ITOJIOXKCHHUIO B HepPIOJIPI‘IGCKOﬁ
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Paouoaxmuenvie npespaujenus. Ilepuoo
noYpacnada amomHuix soep.
JHemoncmpavuu
1. CrieKTpsl H3IIydeHHs U TOTJIOMICHHS.
2. CeKTpsl pa3IMIHBIX Ta30B.
3. CrrekTp Bozopoa.
4. Habmonenune TpexoB B kKamepe BubcoHa.
Jabopamopnwvie pabomut u onvimol.
1. Habmooenue cnaiowHvix U JuHetuuamlix
CREeKmMpPO8 U3NY4eHUsL.
2. Uccnenosanue TPEKOB: U3MEpEHUE
SHEPIMH YACTHIBI MO TOPMO3HOMY MYTHU

cucreme 3neMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM IeJjarora M3MeHEHHs COCTaBa siapa
1 €r0 TOJIOKEHUS B IEPUOANYECKOl cucteMe npu [ |-pagroakTuBHOCTH (MC — XUMUS).
HccnenoBaHue ¢ MOMOILBIO MEAArora TPEKOB | |-4acTHIL IO TOTOBBIM (poTOrpadusiM.

Habmronenune 3a neMoHCTparuei paboThl H3MEPEHUS PaTUAlIOHHOTO (POHA C IMMOMOIIBIO TO3UMETPA,
OLICHKA €TO MHTCHCUBHOCTH.

AHanu3 COBMECTHO C MENaroroM OWOJOTHYECKMX W3MEHEHHWH, HPOUCXOMSIINX MOJ AeHCTBHEM
paanoakTuBHHIX m3mydeHwni (MC — Ouomorus).

Habmonenne nemoHcTpanmu 00 HMCIOJIB30BaHUE PAJMOAKTHBHBIX HM3JydeHui B Mmeaunune (MC —
ouosorus).

(mo ¢ororpadusm) (WM IIEKTPOHHAS
JIEMOHCTpAITHS ).
SnepHble SnepHsle peakiuu. 3aKOHBI COXpaHEHHs | PemieHue THUIIOBBIX pacu€THBIX 3aiad B 1—2 melCTBHS C OMOpPOM Ha aNropuT™, MpEeABAPHTEIHHO

peaxkuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceén3b Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenus sadep. Ucmounuku
anepeuu Connya u 36€30 (MC).

Snepnas SHEPreTUKa. Leticmeust
PAOUOAKMUBHBIX — UBNYYEHUUl  HA — JICUBble
opeanuzmuvl (MC).

Hemoncmpayuu
1. Pabota c4€TYMKa HOHU3HUPYIOMINX

U3IIy4EeHUil.

2. Peructpanusa  W3My4yeHHS  NPHUPOIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jabopamopnvie pabomot u onvimul.

1. U3mepenne paanoakTHBHOTO QoHa (WIm
3JIEKTPOHHAS AEMOHCTPAITHS).

pa300paHHBII COBMECTHO C IIEAroroM C HCIIONb30BAaHMEM 3aKOHOB COXPAHEHHMS MAacCOBBIX H
3apsIIOBBIX YHCENl Ha OIPENEIICHHE pEe3yJIbTaTOB SACPHBIX PEAKLHI; aHAIW3 BO3MOXKHOCTH WIIH
HEBO3MOXXHOCTH SJCPHOH peakIuy.

OmueHKa ¢ ITIOMOIIBIO [Te1arora SHEPTUH CBSI3H SAEP C HCIOIB30BaHUEM (OPMYIIB DWHINTEHHA.
OOcyxaeHne COBMECTHO C IENAaroroM IIEPCHEKTHUB HCIIOIb30BAHHSA YIPABISIEMOTO TEPMOSAECPHOTO
CHHTE3A.

OOcyXJeHne COBMECTHO C IIeJaroroM IPEeHMMYLIECTB M 3KOJIOTHYECKHX NpOOJIeM, CBS3aHHBIX C
anepHoi 3HepreTuxoit (MC — skomnorus).

[oBTOpHUTENBLHO0-00001Ia10IIMIT MOAYJIb (9 4)

CucremaTuzaiuys
u 000011IeHIE
MIPEIMETHOTO
COJIEPIKAHUS

O6o0menne  comep)KaHus — KOKIOTO W3
OCHOBHBIX paszenos Kypca ¢busuku:
MCXaHHYCCKHEC, TCIIJIOBBIC, BHGKTpOMaFHHTHBIe,
KBAHTOBBIC SABJICHU.

BrmonHeHne ¢ TmoOMOIIBIO  Iemarora  y4eOHBIX — 3aaHUM, TpeOyOmHX  JIEeMOHCTpalnuu
KOMIIETEHTHOCTEH,  XapaKTepU3YIOUIMX  €CTECTBEHHOHAyYHYK)  TPaMOTHOCTb:  IPUMEHEHMS
MTOJTyYCHHBIX 3HAHWU ISl HAyYHOTO OOBACHEHHMS (HU3NYECKUX SBICHHHA B OKPYXKAalOIeW HpUpOje
Y TIOBCETHEBHON JKM3HM, a TAKXKE BBIABICHUS (PU3MUECKUX OCHOB PSAa COBPEMEHHBIX TEXHOJIOTHUH;
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U ONbITa HayuHblit MeTO NO3HAHUS M €T0 peau3anus
JIeATEILHOCTH, B (PM3UYECKUX HCCIIEAOBAHUSIX.
mproOpe-TEHHOTO CBs13b (DM3MKH M COBPEMEHHBIX TEXHOJIOTHH B
TPY U3YYCHUH obnacTH mepemayn HHPOPMALMH, SHEPreTHKE,
BCETo Kypca TpPaHCIIOpTE

lN7637091

TIPUMEHEHHSI OCBOCHHBIX IKCIIEPUMEHTAJIbHBIX YMEHHH JUIS MCCIIEN0BaHUS (DU3UUECKHUX SIBICHHUH, B
TOM YHCJIe IJIS IPOBEPKHU TUIIOTE3 U BBISBICHHS 3aKOHOMEPHOCTEH.

Pemenne THIOBBIX pacdyETHRIX 3agad B |—2 IEWCTBUS C OMOPOM Ha alTOPHUTM, MpPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C IEAAaroroM, B TOM YHCJIE MPEAIOIAralolinX UCIIOIb30BaHIE (HH3MIECKON
MOJIETIM M OCHOBAHHBIX Ha COIEPKAHUH PA3IHIHBIX Pa3/IesioB Kypca (hH3HUKH.

ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka
Bcero

KosmuecTBo yacos JJIeKTPOHHbIE

Hara uudposbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypcbl

Konrpoabnbsie IIpakruyeckue
padoThI padoThI

®u3uka — Hayka O MpUpoeE.
SABnenus npupoasl. Gusndeckue 1
SIBJICHUS

MexaHn4deckue, TeIUIOBEIE,
JIIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnyeckue BeTMIUHBI  UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHJIKOCTHOTO TEPMOMETpPA U J1aTUUKA
TeMIepaTypol”

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HAayKH U3Yy4aroT IIPUPOLY. 1
EcrecTBeHHOHAYYHBIN METO/T

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a
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no3Hanus. Onucanue GuU3NYECKux
SIBJIEHUM C OMOILBIO MOJEIEN
Ypoxk-uccienoanue "[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJETA IapUKa,

6 MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIIIe, YeM OOJIbIIIe BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
7 JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE bubmmorexa LIOK
- https://m.edsoo.ru/ff09fe0Oa
8 JIBrKeHre yacTHI] BEUIECTBA bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HAOII0JIEHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anmocBA3b MEX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHndeckoe JBUKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa LOK
S https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocte. Eaummitpt ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt u BpeMeHM IBM>KEHUS bubmmorexa LIOK

https://m.edsoo.ru/ff0a0aec4
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WNuepius. 3akoH HHEPIUH.

15 BzaunmoeiicTBHe TEll KaKk NpUIrHa bubmmnorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell
16 [InotHOCTh BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00beMa TeJla IO €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IIJIOTHOCTU TBEPAOTO TEIIA»
13 Pemenue 3amgad mo treme "[lmoTHOCTH bubnuorexa [JOK
Berecrna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3auMoaencTBug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CUIIBI»
21 SIBnenne tarorennsa. Cuia TIKECTH
CBs13b MEX]ly CHIION TSKECTH U
N bubmuorexa [JOK
22 maccoi Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cua TSKeCTH
23 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnoreka [JOK
dusnuecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 HN3mepenune cui. JluHamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
bu6nmmoreka [JOK
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX

https://m.edsoo.ru/ff0ala70
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27

110 OJHOM MPSIMOM.
PaBHOelicTBYIOIIAsA CHIT
Permrenue 3agad mo reme
"PaBHoelicTBYIOIIAs CHIT"

28

29

30

31

32

33

TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpOAE U TEXHUKE

JlaGopaTopHas padorta «3ydeHue
3aBHCUMOCTH CUJIBI TPEHUS
CKOJIBKEHUS OT CHJIBI JIaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
ITIOBEPXHOCTEN»

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOIIEH CUIIbI

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE
cuny, «Cunbby, «PaBHOIEHCTBYOIIAS
CHII»

KonTponbHas pabota no remam:
«MexaHnuueckoe JBUXeHHeY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['padmnueckoe n3odpakeHue CUI»,
«Cumb»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEITUYEHUS JIaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

JlaBrieHue ra3a. 3aBHCUIMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIIepaTypsl

[Iepenaua naBiieHUs TBEPABIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [JOK
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TeJaMH, JKHIKOCTAMH U razaMu. 3aKoH
Ilackansa

https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B )KUJKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
KUJKOCTH U raze. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaromtecs cocy s https://m.edsogru/fan2970
39 IMaapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 MaHOMeTpI)IU. ITopHeBoM
YKUJKOCTHBIN HAcoC
Atmocdepa 3emmu. [Ipuannbl
4 obosousn devn, Jamcvocrs Biorera LIOK
arMoc(epHOTO JaBJIEHUS OT BBICOTHI hutps://m.edsoo.ru/fflaZb5a
HaJl ypOBHEM MODsI
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue ngﬁ;;f;;gg/lﬁfoaz b5a
43 N3mepenue atMochepHOTo JaBICHHUS. bubnmnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 JaBJIEHHUS OT BBICOTB(II)HI:I,H YPOBHEM bubmmorera [TOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [HOK
JaBJICHHE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme

"ATmocdepHoe naBieHue"
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47

48

49

50

51

52

53

54

55

JleiicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlabopaTopHas pabora «OnpeneneHue
BBITAJIKUBAIOIICH CUIIBI,
JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBHCUMOCTH Beca
TeJa B BOJIE OT 00BbEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TeJa»

IInaBanue Texn

Jlaboparopnas pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
onpeeraeHue e€ rpy30no bEMHOCTH"

Pemenue 3anau no temam: «llnaBanue
cynoB. Boznyxormnnasanue»,
«/laBieHME TBEPABIX TN, KUAKOCTEN
Y Ta30B»

Mexanunueckast pabota

MorHocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH
HOIBEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{82
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56

57

58

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha ppiuare

KontposbHas paboTta mo teme
«/laBieHue TBEPAbIX TEN, )KUAKOCTEH
1 ra3oBy» / Beepoccuiickas
poBepoyHas padbora

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBnenue TBEPABIX TeEN,
XKUAKOCTe! U ra3oBy» / Beepoccuiickas
MpoBepoyHasi paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0adffe

59

Preruaru B TexHuke, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«MccnemoBanue yCiaoBUi paBHOBECHSI
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

63

Pemenue 3a1a4 o temMe «Y CI0BUS
paBHOBECHSI pbIyara

Koaddutment monesnoro neiictpust
Mexanusma. JlaboparopHas pabota
«M3mepenune KII/ HaknoHHOM
TUTOCKOCTI

Pemenue 3amau mo teme "Pabora,
MotHoctb, KIT/1"
Mexannyeckas SHEpIHsl.

Kunernueckas 1 noTeHIaIbHAs
JHEprus

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

65

3aK0H COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT IO TEME

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360
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"DKCIEpUMEHTAILHOE ONPEICIICHUE
N3MEHECHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU NPU
CKaThIBAaHUH TeJIa 110 HAaKJIOHHOM
IUIOCKOCTH"

KonTponbnas pabora no teme

06 «PaboTa 1 MOITHOCTB. DHEPT U !
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
0o TeMe "MexaHnueckoe IBUKeHue" https://m.edsoo.ru/ff0adee6d
Pesepubiit ypok. Pabora ¢ Tekctamu
68 1o reMe "Pabota. MoLIHOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 63 4 12

[NPOTPAMME
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnmoBoe pacuIMpeHre U CKATHE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOpPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK

W3MEHEHUS BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60
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bu6mmoreka [IOK

10 Bupael rerionepenaun https://m.ed 026412
ps://m.edsoo.ru/ff0a
VYpoxk-konpepenuus "[Ipakruyeckoe

1 HUCIIOIb30BAHUE TETJIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTH https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer koaudecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs Tena
Y BBIICJISIEMOTO MM TPU OXJIAXKJIECHUU

16 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnuoteka [JOK
Ccropanus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPHUCTAINIMIECKIX 2611 VYnensHas bubnmorera [TOK

P ' https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUSI

19 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

bubmuorexa [JOK

20 [Tapoobpa3zoBaHue 1 KOHJEHCAIIHSL. 1

https://m.edsoo.ru/ff0a740c
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21

Ucnapenue

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TeMIEPaTyphbl KUTICHUS
OT aTMOC(hEepHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIBLHOM BIIAXKHOCTH BO3TyXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/lyXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresb BHyTPEHHETO CTOpPaHUs
KIIJI TenmoBoro aBurares.
TenoBble ABUTATENN U 3aILUATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U MTPEBPALLICHUS
OHCPTHH B TCIJIOBBIX ITPOIECCax

27

28

29

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme "TennoBnie ABICHUS.
N3MeHeHue arperaTHbIX COCTOSIHHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TerioBEle saBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B
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bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae




VYpoxk-uccienoBanue "DieKTpuzanus

30 TeJ UHIYKIHUEN U IIpU
COMPUKOCHOBEHUH"

31 B3anmoneiicTBue 3apsyKeHHBIX TEIl. bubmuoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.

1 HanpsikeHHOCTD 371€KTPUYECKOTO bubmumoreka [IOK
nojs. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3IEKTPUUYECKUX MOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bu6mmoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0

36 cyuiectBoBanusl. lcTouHuku bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUYECKOTO TMOJIsI HA TPOBOAHUKHI
U JUDJIEKTPUKH"

39 DNEeKTPUYECKUI TOK B MEeTaJlIaxX, bubnmoreka [JOK
JKUJKOCTSIX 1 ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas Lenb U €€ COCTaBHbIE
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qaCTu

Cuna toka. JlabopaTopHas pabora

bubmuoreka [JOK

41 "N3mepeHue u peryanpoBaHue CUIIbI 0.5
°P peryimp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSIKEHHE.

42 Bonbsr™merp. JIaboparoprast pabota 05 bubnmoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9%e14
HarpsKkeHus"

43 CornpoTHBiieHHE TPOBOJHUKA. bubnunoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 ANEKTPUYECKOTO CONPOTUBICHUS | bubnnoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOWa N https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHust. 3akoH Oma 11 yJacTka bubmmorexa [TOK

P ’ ¥4 https://m.edsoo.ru/ff0aad44a
Lenu
JlabopaTopHas paboTta
"HccnengoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UAYILEro 4Yepe3 pe3nucTop, oT 1 bubnworexa LIOK
» WAV pes P P, https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

43 MpaBWJIa CIOKEHMSI HANIPSHKEHUN TTpH 1 bubmuorexa [IOK

MOCJIEIOBATEIILHOM COCIMHEHHUH JIBYX
pe3uctopon"
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JlabopaTopHas pabora "IIpoBepka
MIpaBWJIA JJIsI CHITBI TOKA MIPU

bu6mmoreka [IOK

49
IapajuIeIbHOM COCAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemienue 3aga4 Ha npyuMEHEHUE
50 3axoHa OMa U1 pa3IuuHOro Bubmaorexa ITOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabora "Onpenencaue
52 a00TBI ¥ MOIITHOCTH JJIEKTPUYECKOTO bubnmorexa LOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECKUe IETH 1 MOTPeOnuTen
53 DJIEKTPUUECKOI YHEPTUU B OBIT bubnmnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosTHHBIE MArHUTHI, HX
B3aHMOJICHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnuotexa [JOK
MOJ€H MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaraunTtHOoe none. MarauTHoe 1moJjie
56 3eMJI1 U ero 3Ha4YeHue I )KU3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUYECKHUE 3apsAbl.
57 3apsKeHHbIE Tella U UX bubnmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. I1ocToOSIHHBII
AIEKTPUICCKUN TOK"
58 KonTponbHas pabota mo teme 1 bubnmnoreka [JOK
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"DneKkTpuuecKue 3apsbl.
3apspKeHHBIE Tela U UX
B3aumoiercTBUs. [locTOSTHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

https://m.edsoo.ru/ff0abea8

59

60

61

62

63

64

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
poBepouHas padboTa

OnbIT OpcTeaa. MaroHutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboThI nekTpoaBuraTesns”

OmnsiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

Onekrporeneparop. CriocoObl
MIOJIY4EHUS MIEKTPUUECKOW SHEPTUH.

75

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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




DJICKTPOCTAHIIMK HA
BO300HOBJIIEMBIX UCTOYHUKAX
SHEPTUU

IToaroroBka K KOHTPOJILHOM paboTe

65 1o TeMe "DJIeKTpUUYECKue u 1
MAarHUTHBIC SIBJIeHUS"
KonrponsHas pabora o reme
66 "DIEeKTPUUECKAE U MAarHUTHBIE 1 1 buGnnorexa LIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblii ypok. Pabora ¢ Tekcramu | bubnuoreka [IOK
o teme "TermnoBeie gsBieHusd" https://m.edsoo.ru/ff0acc5e
68 PesepBHrlit ypok. Pabota ¢ Tekctamu |
o teme "MarautHeie SBiIeHus"
OBIIEE KOJIMYECTBO HACOB I10
1 68 4 14.5

I[TPOTPAMME
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9 KJIACC

Ne

o/ Tema ypoka

Koaun4yecTBO 4acoB

Bce
ro

Kourtpous

Hble
padoThI

IIpakTHye
CKHe
padoThI

JlaTa
usyue
HHS

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbI
e pecypchbl

MexaHudeckoe
JIBUKECHUE.
MarepuanbHas
TOYKa

Cucrema
OTCYETA.
OTHOCHUTENLHOCT
b
MEXaHUYECKOIO
JBHOKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff
0ad474

PaBHOMEpHOE
IIPSAMOJIMHENHOE
JOBHKCHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0ad19a

HepaBHomepHoOE
IIPSAMOJIMHENHOE
JBUKECHHE.
Cpenusis u
MI'HOBEHHas
CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHO
€ JIBMDKCHHE.
Yckopenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0ad8d4

CxopocTh
PSAMOJIMHENHOT
0
PaBHOYCKOPEHHO
IO JBUKECHHUS.
I'padux
CKOPOCTH

JlaboparopHas
pabora
"Onpenenenue
YCKOpEHHUs Tena
npu
PaBHOYCKOPEHHO

bubmuorexa [JOK
https://m.edsoo.ru/ff
0adbl8
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M ABHXXCHHHU I10

HAaKJIOHHOH
miockocty"
CBoOomguoe
8 MajgeHue Tell.
Omnprtel ["annnes
PaBHomMepHoOe
JIBHYKEHUE 110
OKPY>KHOCTH.
[Tepuon u bubnunoreka [HOK
9 4acTOTa https://m.edsoo.ru/ff
oOparreHusl. 0ael76
JInneiinasa u
yriaoBast
CKOPOCTH
lentpocTpemure
10 JILHOE
YCKOpEHUue
[IepBriii 3axoH bubnuoreka [IOK
11 Hrrotona. https://m.edsoo.ru/ff
Bexkrop cuibl 0ae612
Bropoii 3akoH
bu6mmoreka [JOK
Hrrorona.
12 p i https://m.edsoo.ru/ff
aBHOJICHCTBYIO 0acTa
mras cuiia
Tperunii 3aKoH
bu6mmoreka [IOK
Hrrorona.
13 C https://m.edsoo.ru/ff
YIEPIIO3UITUS 02c08)
CcUII
Pemienue 3agau
bu6mmoreka [IOK
Ha MPUMEHEHUE
14 https://m.edsoo.ru/ff
3aKOHOB Oach6e
Hrrorona
bubmuorexa [JOK
Cuna ynpyrocr.
15 3 r https://m.edsoo.ru/ff
aKon 1 yka Oaeca2
Pemenue 3agau
16 o Teme «Cua
YIPYTOCTHY
JlaGopaTopHas bubnmoreka [JOK
17 pabota https://m.edsoo.ru/ff
«Omnpenenenue Oaee28

78




KECTKOCTHU

MPY>KUHBDY
bubmuorexa [JOK
18 Cuna TpeHus 1 https://m.edsoo.ru/ff
0af738
Penrenue 3amay Bu6mmoreka [IOK
19 o teme «Cuna 1 https://m.edsoo.ru/ff
TPEHHSI» Oafa26
JlaGopaTopHas
pabora
"Onpenenenue bubmuorexa [JOK
20 Koo (HienTa 1 https://m.edsoo.ru/ff
Oaf8be
TPCHHUS
CKOJIb)KCHUSA"
Pemenue 3amau
0 TeMe
"3 AKOHDI bu6mmoreka [IOK
21 https://m.edsoo.ru/ff
Hprotona. Cuna
Oafb8e
ynpyroctu. Cuiia
TpeHus"
Cuna TsHKeCcTH U
3aKOH
BCEMHUPHOTO bubnunoreka [JOK
22 TATOTCHUSL. 1 https://m.edsoo.ru/ff
Yckopenue 0af044
¢BOOOIHOTO
naeHUs
Ypok-
KOH(epeH1Ius
"JIBMOKEHUE Te
BOKpYT
23 rPaBUTALUOHHOT 1
0 LIeHTpa
(ConaeuHas
CUCTEMA).
lNanakTukn"
Pemenue 3agau
o Teme "Cuita bu6mmorexa [IOK
24 TSKECTH U 3aKOH 1 https://m.edsoo.ru/ff
BCEMHPHOTO 0af5t8
TATOTCHHUS"
25 [lepBas 1 bubnmnoreka [JOK
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KOCMHUYEeCKas
CKOPOCTb.
HesecomocTts n
neperpy3Ku

https://m.edsoo.ru/ff
0af33c

26

PaBHoBecue
MaTepUalIbHOU
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHoOBecue
TBEPIOTO TEJA C
3aKpEIUIEHHON
OCBIO BpallCHUA.
MOMEHT CHUJIBL.
[enTp TsKECTH

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oafe36

27

28

29

PaBHoBecue
MaTepUalbHOU
TOYKH.
AOGcomoTHO
TBEPJIOE TEIIO.
PaBHoBecue
TBEPJIOTO TeNA C
3aKperIEHHON
OCBIO BpalICHUs.
MoMeHT CHITBI.
LlenTp TsxecTn

Pemenue 3amau
10 TEME
"MOMEHT CHJIBI.

1

Hentp TsixecT'

[Toaroroska k
KOHTPOJIBHOU
pabote o Teme
"MexaHn4ecKoe
JIBYODKCHUE.
BzaumoneiicTBue

"

TCI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0b0408

30

KonTtponbnas
pabora 1o Teme
"MexaHnueckoe
JIBIDKCHHE.
Bzaumoneiictere

80

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b06ec




TCJI

31

Nmnynbc Tena.
HNmMnynec cuisl.
3aKoH
COXpaHEHHUs
UMITYJIbCA.
VYupyroe u

HEYyNpyroe
B3aUMOJICUCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b07fa

32

Pemenune 3amau
1o Teme "3aKkoH
COXpaHEHUs
uMITynbca'

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b096¢

33

Ypok-
KOH(EpCHIIHS
"PeakTBHOE
JIBIOKEHHE B
pUpoJe U
TEeXHHUKE"

34

Mexanuueckas
paborta u
MOIIIHOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b0a84

35

Pabora crnbl
TSAXKECTHU, CHUJIBI

YIPYTOCTH H
CHUJIBbI TPEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

JlaboparopHas
paborta
«Omnpenenenue
paboThI CUITBI
TpPEeHHUsI IPU
paBHOMEPHOM
JBUKEHHUH Tea
1o
TOPU30HTAIBHOMU
MOBEPXHOCTU»

CBs13b DHEPrUM U
paboTHI.
ITorenunaneHas
SHEprus

Kunernueckas
SHEPTHUs.

bu6mmorekxa [IOK
https://m.edsoo.ru/ff
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Teopema o
KUHETHYECKOU
SHEPIruu

0b0c32

39

3aKkoH
COXpaHCHHUS
JHEpPruu B
MEXaHHMKE

40

JlaGopatopHas
pabora
«M3yuenue
3aKoHa
COXpaHEHHUS
SHEPrUM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Obl2fe

41

Komnebarensaoe
JOBUXKXCHHUEC U €TI0
Xap aKTepI/ICTI/IKI/I

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b1858

42

3aryxarolue
KoJieOaHusl.
BriHyX1cHHBIE
KoJieOaHusI.
Pesonanc

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b20£0

43

44

MareMaTudecKu
W Y IPY>KUHHBIN
MasITHUKHA
Ypok-
HCCICA0BaHUE
«3aBUCHMOCTD
nepuojia
KoJIcOaHHH OT
JKECTKOCTU
MPY>KUHBI U
MAacchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpamenue
SHEPTHH NPHU
MeXaHUIECKHMX
KOJICOaHMIX

46

JlaboparopHas
pabota
«Omnpenenenue
JaCTOThI U
nepuoaa
Kose0aHuit

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oblaec
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IIPY>KUHHOT'O
MasTHUKa»

47

48

JlaGopatopHas
pabora
«IIpoBepka
HE3aBUCHUMOCTHU
nepuosa
Kosie0aHuit
Ipysa,
MOJIBEIICHHOTO K
HHUTH, OT MacChl

rpys3a»
Mexanuueckue
BOJIHEL.
CBolicTBa
MEXaHUYECKUX
BOJIH.
IIpononbHbIE U
MOTIEPEYHbIE
BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ob21fe

49

VYpok-

KOH(epCHIIHS
"MexaHn4ecKkue

BOJIHBI B 1
TBEPIOM TeEIIE.
CelicMudeckue

BOJIHBI"

50

3BYK.
Pacnpoctpanenun
€ ¥ OTpaKEHUE

3BYyKa

51

Ypok-
HCCIIEAOBaHUE
"HaOmroneuue
3aBUCUMOCTH
BBICOTHI 3ByKa OT
YacTOTHI"

52

I'pomkocTh

3ByKa U BBICOTA

TOHA. 1
AKycTH4ecKuit
pE30HaHC

83




53

54

Ypok-
KoH(pepeHIms
"VbTpa3ByK U
nH(ppa3ByK B
npupojie u
TexHuke"
IToaroroBka K
KOHTPOJbHOU
pabote 1o Teme
"3aKOHBI
COXpaHEHHUS.
Mexanunueckue
KoJieOaHus U
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ob23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b2510

55

KonTponbHas
pabora o Teme
"3aKOHEBI
COXpaHEHHS.
Mexanngeckue
KoJIEOaHHUS U
BOJIHBI"

56

DNIeKTPOMarHuT
HOE TIOJIE.
DIIeKTPOMarHuT
HBIE€ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ob2abe

57

58

CBolicTBa
AJIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(epeHIIUs
"[lkana
AJIIEKTPOMArHUTH
BIX BOJIH.
Hcnons3oBanne
AIEKTPOMArHUTH
BIX BOJIH JIJIS
COTOBOI1 cBs3K"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b2fe6

59

Ypok-
UCCIIETOBaHHE
"N3y4eHune
CBOWCTB
AIEKTPOMArHUTH

84

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b2c6c




BIX BOJIH C
ITOMOIIBIO
MOOMJILHOT'O
tenedona"

60

61

62

63

Pemenune 3amau
Ha ompeJielIeHIe
YacTOThI U
JUTHHBI
3JICKTPOMArHUTH
O BOJIHBI

DJIeKTPOMAarHuT
Has [IpupojJa
ceera. CKkopocTh
CBeTa.
Bonnossie
CBOIICTBA CBETA

HcTounuku
CBeTa.
[Ipamonuneitnoe
pacupocTpaHeH!
€ CBeTa.
3aTrmeHus
Connua u Jlynst

3aKoH
OTpaKeHUS
cBeTa. 3epkaia.
Pemenue 3agau
Ha TIPUMEHEHUE
3aKOHA
OTpaKeHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0b3658

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b38c4

64

[Ipenomiienne
cBeTa. 3aK0H
MIPEITIOMIICHUS
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ob3aea

65

ITommoe
BHYTpPEHHEE
OTpakeHHe
CBETA.
Hcnonnp3oBanue
MMOJTHOTO
BHYTPEHHETO

85

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ob3c5¢




OTpPaXKEHUS B
ONTUYECKUX
CBETOBOJIaX

66

JlaGopatopHas
pabora
"UccnenoBanue
3aBHCUMOCTH
yria
MIPEJIOMIICHUS 1
CBETOBOTIO Jy4ya
OT yTJia MaJIeHust
Ha TPaHUIIC
"BO3yX-
crexsio""

67

Ypok-

KOH(epCeHIIHS
"Ucnonp3oBanue
MTOJTHOTO

BHYTPEHHETO 1
OTpakKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHH

ast CBSI3b"

68

JInH3EL.
Onruueckasa 1
CHJIa JINH3EI

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b3f2c

69

[TocTpoenue
Hn300pakeHHi B 1
JMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0b444a

70

71

JlaGopatopHas

paborta

"Onpenenenne
dboxycHOTO

paccTosHusA 1 1
ONTUYECKOMN
CHJIBI
coOuparormiei
JIAH3BI"
Ypok-
KOH(epeHIIUs
"Onruueckue
JTMH30BBIC

86

bubmuorexa [JOK
https://m.edsoo.ru/ff
0b4206

bu6mmorexa [IOK
https://m.edsoo.ru/ff
OcOa7e




npubops"”

72

73

74

I'na3 xak
ONITHYECKAs
cucTtema. 3peHue
Ypok-
KoH(pepeHImst
"Jled ekt
3penus. Kak
COXPaHHTH
3penue"

Paznoxenue
0eJIoro ceera B
criekTp. OMbIThI
Herotona.
CnoxxeHue
CIIEKTPATbHBIX
LIBETOB.
Hucnepcust
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c0f4c

75

JlaboparopHas
pabota "OnbIThI
0 Pa3JI0KEHUIO
6ernoro cBeTa B
CIEKTp U
BOCTIPUSATHUIO
1BeTa
MIPEIMETOB MPU
UX HAOJIIOIEHUN
4yepe3 IBETOBbIC
bunbTpe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0OcOe2a

76

Ypok-
MPAKTUKYM
"BoyHOBEBIE
CBOICTBA CBETA:
JTUCTIEPCHS,
UHTEphEpeHIHS
u nudpakuus”

77

OBITH
Pezepdopna u
TUTaHeTapHast
MoOJIeIh aToMa

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocl12a8

78

[Toctynatet

87




bopa. Monenp
aroma bopa

Hcnyckanue u

[IOTJIOLIIEHUE
bu6mmoreka [IOK
CBETa aTOMOM.
79 K https://m.edsoo.ru/ff
BAHTEL Ocl44c
JInHelyaTeie
CIIEKTPBI
Ypok-
IPAKTUKYM bubnuoreka [IOK
80 "HaOmronenue https://m.edsoo.ru/ff
CIIEKTPOB 0c1550
UCITyCKaHus"
bu6mmorexa [IOK
PannoaktuBHOCT
81 . https://m.edsoo.ru/ff
b U €€ BUIBI 0c1672
Crpoenue
bubmuorexa [JOK
ATOMHOTO Si7pa.
82 HviTomHas https://m.edsoo.ru/ff
Y Ocl18ac
MOJIENH
PannoakTuBHBIC bu6mmoreka [IOK
83 MpEeBpallCHHUS. https://m.edsoo.ru/ff
M3oTonsr Oclal4
Pemienue 3agau
_ bu6mmoreka [IOK
10 TEME:
84 " https://m.edsoo.ru/ff
PannoaxktuBHEIE
Oclb4a
npeBpamieHus"
ITepuo
85 pron
nosypacrnajaa
Ypok-
KOH(epeH1us
"PagmoakTHBHEIC bubmuorexa [JOK
86 U3ITy4EHUS B https://m.edsoo.ru/ff
npupoze, 0c2126
MeIULINHE,
TeXHUKe"
Snepusle
peaKIuu.
bu6mmorexa [IOK
3aKOHBI
87 https://m.edsoo.ru/ff
COXpaHEHUS

3apsAa0BOTO U
MacCOBOTI'O YHUCEII

Oclc58

88




88

DHeprusi CBA3U
aTOMHBIX sJIEP.
CBs13b MacCHl U
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocld7a

&9

Pemenne 3amau
10 TEME
"SAnepHbie
peakuun"

90

Peakmum cunTe3a
Y JICJIEHUS SAED.
NcTounukm
sHepruu ComHia
U 3BE3N

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocle88

91

92

Ypok-
KOH(EpCHIIHS
"Snepuas
SHEpreTHKa.
JencTBus
pPaZOaKTUBHBIX
U3JIy4CHHUI Ha
JKUBBIC
OpraHu3mbI"

IToaroroska k
KOHTPOJIbHOU
pabote o Teme
"DIeKTPOMAarHuT
HOE TIOJIE.
DIIeKTPOMarHuT
HBIC BOJIHBI.
KBanTOBBIE
ABJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c223e

93

94

Kontponbnas
pabora 1o Teme
"DIeKTPOMAarHuT
HOE T0JIE.
ONEKTPOMarHuT
HbIE BOJIHBI.
KBanrtoBbie
SABIEHUS"

IToBTOpEHME,
o0oOmieHue.
JlaGopaTopHsble

89

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c245a




paboThI 10 Kypey
"BzaumonencTau
e Ten"

95

96

IToBTOpEHME,
000011IeHHE.
Pemenne
pPacYeTHBIX U
KayeCTBEHHBIX
3a7a4 10 TEME
"TeroBkle
npoiecch”

[ToBTOpEHHE,
00o011IeHHE.
Pemenue
pacyeTHbBIX U
Ka4eCTBCHHBIX
3aJ1a4 110 TeME
"KITJI TersoBbIx
nBuraresei”

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c2572

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c2a22

97

98

99

100

[ToBTOpEHHE,
o0oOmieHue.
Pemenue
pacUeTHBIX U
KaueCTBEHHBIX
3a71a4 1o TemMe
"KIT
3JIEKTPOYCTAaHOB

OK

IToBTOpEHME,
o0oOmieHue.
JlaGopaTopHsble
paboThI IO KypCy
"CBeToBbIE
SIBJICHUS"

IToBTOpEHME,
000011IeHHE.
Pabora ¢
TEKCTAMH 110
Teme "3aKOHEI
COXpaHCHHUS B
MexaHuke"

IToBTOpEHME,

90

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c2¢52

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0Oc2d6a

bu6mmoreka [JOK



101

102

000011IeHHE.
PaGoTa ¢
TEKCTaMH I10
TEME
"Konebanus u
BOJIHBI"

IToBTOpEHME,
00o0011IEHHE.
PaboTa ¢
TEKCTAMH I10

Teme "CBETOBBIE

sBieHus"”

[ToBTOpEHHE,
00o011IEHHE.
PaboTa ¢
TEKCTaMH I10
TeME
"KBanToBas u
sTIepHAS
duzuka"

https://m.edsoo.ru/ff
0c2e82

bubmuorexa [JOK
1 https://m.edsoo.ru/ff
0c3044

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 3 27

MMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM

NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1.1 UCII0JIb30BaTh U3yUYEHHBIE MOHSITHS
- pasznuyaTh SIBJICHUS IO OMHMCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC @Hanecxoe SIBJICHUC

91



1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIIeM MHpE, B TOM 4YMCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBICHUS M IPOLECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alHMCHIBAaTh €ro  MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

1.9

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CHUTyalud HPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIIBJIATh HPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe u3 | — 2 JOruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemiath pacyéTHele 3a7auud B 1 — 2 nelCTBHSI, UCIONb3YSl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSl 3aJaud 3alUChIBaTh KpPATKOE YCIOBUE, MOJCTABIIATH
¢uznyeckue BeINYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHbBIC JaHHBIC, HEOOXOAMMBIE AJISl PEIICHUs 3a7a4, OIICHUBATh

PEATHUCTUYHOCTD MOTYYCHHOW (PU3NUECKON BETUIMHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(¢u3MUYecKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHUPOBATh TOJyYEHHBIH pe3ylbTaT, HAXOAUTh OIIMOKH B

XO0JI€ OTIbITa, JIeJIaTh BBIBOJIBI [0 €T0 pe3yJibTaTaM
MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO
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000pyI0BaHus, 3aMUCHIBATh XOJI OMbITa U (HOPMYITHPOBATH BHIBOABI

1.10

BBITIOJIHATH TPSIMBIE W3MEPEHHS C HCIOJIBb30BAaHWEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUs NMPUOOPOB € YUETOM

3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYUHBI OT JIPYroll C HCIOJb30BAHUEM TMPSIMBIX H3MEPECHHH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, COOUpATh
YCTaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEAYS MPEITI0KEHHOMY ILJIaHy,
bukcupoBaTh pe3yJibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKUX
BCJIMYMH B BUJIC MPEAJIOKCHHBIX TaOJIHIl U TPAPUKOB, ACIATh BEIBOIBI

I10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIMYUH, CIELys
IPEJI0KEHHOW MHCTPYKIUU: NPU BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOMU

BCJIMYHHBbI

CO6J'IIOI[aTL InpaBujia TCXHHUKH 0€e301macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0OBAaHUEM

VKa3pIBaTh MPUHIMIBI  JICHCTBUS TPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapakTepU30BaTh TMPUHIUIBI JEHCTBUS M3yYECHHBIX
npruOOpPOB M TEXHUYECKHX YCTPOWCTB C TIOMOIIBIO WX OIMCAHHS,
UCTIONB3YSl 3HAHUS O CBOMCTBaX  (UBUYECKUX  SBICHUU H
HE0OXoauMBbIe (PU3NYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

MPUBOJUTL TPUMEPHl  (HAXOMUTh HWHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHHMKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

HCIIOJIB30BaTh npu BBIITOJIHEHHUHN y'-Ie6HI)IX Sa)IaHI/Iﬁ

HAYYHONIONYJISIPHYIO  JIUTEparypy  (U3HYECKOTO  COJAEp)KaHUs,
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CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTu VIHTepHeT, BIageTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

U3 O/IHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

CO371aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMauu (U3NIECKOTO
COZIEPKaHMs, B TOM YHCJIE ITyOJIMYHO JeNaTh KpaTKHe COOOIIEHUS O
pe3yibTaTtax IPOEKTOB WM YYEOHBIX HCCIEJOBAHUH, TP ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM HOHATHHHBIN ammapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IIPYU BBINIOJHEHUM Y4EOHBIX IIPOEKTOB M UCCIIEIOBAHUI paclpeeiaTh
00513aHHOCTH B IpPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHEHMEM IUIAHA JIEWCTBHUM, AJE€KBATHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE

OKPYZKaromux

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BATh MMOHATHUSA

pas3iuyaTh SBIECHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYecKue SBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI ~ CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIMYMHY C JIPYTUMH

BEJIMYMHAMHU, CTPOUTHh  IpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU
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(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

1.9

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIPpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHUE U3 |
— 2 JIOTMYECKHUX IIaroB ¢ MOMOIIb0 1 — 2 HM3y4eHHBIX CBOMCTBa

(bU3NUECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONIME (PU3NUYECKHUE BEIMYUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIUCHIBATh KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI1 pelIeHHs 3aJadyd, BbIOUpAaTh 3aKOHBI U (HOPMYIIbI,
HeoOXxoauMble Uil €€ pelleHus, POBOAUTH pacu€Tbl U CPAaBHUBATH
HOJy4YeHHOEe 3HaueHue (U3MYECKONW BEIUYMHBI C H3BECTHBIMHU

JaHHBIMHA

paciio3HaBaThb HpO6JICMBI, KOTOpPBIC MOKHO pPCHIUTL IIpU ITOMOIIOH
(1)I/I3I/IIICCKI/IX MCTOJO0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICAO0OBAaHNA, BEIACIATH
MMPpOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTL IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

IPOBOAMTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3myeckux  CBOMCTB  Tel:  (OpMynupoBaTh  NpOBEpsieMble
NPENIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, OIIMChIBATh XO/J OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

U3MEpEeHUi ¢ yuéTOM 3a/1aHHOM a0COIIOTHOM MOTPEITHOCTH

1.11

MPOBOAWTh  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (PUBUUYECKOM
BEJIMYUHBI OT JPYrOodl C HCHOJB30BAHUEM TMPSIMBIX HU3MEPEHUM:
IUTAHUPOBATh HCCIEOBaHHUE, COOMpaTh YCTAaHOBKY W BBIMIOJIHATH
W3MEPEHHs, Clenys  MpeaIoKeHHOMY  IUIaHy,  (UKCHpPOBATH
pe3yNnbTaThl MOJNYYEHHOW 3aBUCUMOCTH B BUJE TaONUIl U TPaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

95



1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE

BCJIMYHHBI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOpPOB H
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHUS, HCIONb3Yd
3HaHHUA O CBOMCTBaxX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBIE

¢u3nyecKre 3aKOHOMEPHOCTH

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIIATh CXEMBI
JNEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M IapaJlICIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

OPUBOAUTH MNpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B 0pr>1<a}0mel71 cpeac

1.17

1.19

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NYECKOTO COIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLICIATh HHPOPMALMIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HEJOCTOBEPHOM

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JaHUil  Hay4yHO-
HOMYJSPHYIO JINTEPaTypy (GU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuainbl, pecypchl cetu HTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi HHPOPMALIMUA U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC MMCHBMEHHBIC U KPATKHE YCTHBIC COOOIICHHSI,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJICP)KAaHUs, B TOM 4YHUCIIC MYOJIMYHO TPEICTABIATH PE3yIbTaThI
MPOEKTHON WM HCCIENOBATeNbCKOM JIeATEIBHOCTH, TMPU OTOM

rPpaMOTHO HCIOJIb30BaTh M3YYEHHbIM MOHSATUUHBIA amnmapar Kypca
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(bu3HKH, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTauei

1.20

9 KJIACC

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBINOJHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ, B JCATENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

Kox
NpoBepPsieMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA M0 OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH

CyILECTBEHHbIE CBOICTBA (IIpU3HAKN) GU3UUECKUX SIBICHUN

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (DU3MUYECKHE SIBJICHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YyEMBIX  BEJIWYMH,
0003Ha4YeHMs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBSI3bIBAIOIME JIAaHHYIO (U3MUECKYI0 BEJIHMYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaduKud  H3yYEHHBIX  3aBUCHMOCTEU

(I)I/IBI/I‘-IGCKI/IX BCINYHH

L.5

1.6

XapaKTCpPU30BaATh CBOICTBa TCI, (1)I/I3I/IHCCKI/IG SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIlluMChiBaTb €ro MarcMaTH4YCCKOC

BBIPAKECHHE

00BSACHATH (hH3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O XapaxkTepa:
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BBISIBJISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemarh pacu€THbIE 3a7a4yd (ONHMparonMecs Ha cucremMy w3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE
¢du3nveckue BENWYMHBI: HAa OCHOBE aHallM3a YCJIOBHS 3allaud
3aMHChIBAaTh KPAaTKOE yCIOBHWE, BBISBIATH HEIOCTAMOIINE WA
M30BITOYHBIC JAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIC
JUTSL PEIIeHUs], MPOBOJIUTHh PACUEThl M OIICHUBATH PEATUCTHUYHOCTH

IMOJIYYCHHOI'O 3HAYCHU S (1)1/131/1qu1<0171 BCIIMYHHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTL IIPpU ITOMOIIH
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl ONNMCAHUEC HCCIICAOBAHUs, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUMBATH IIPABUJIBHOCTL IIOPAAKaA
MMPOBCACHUSA HCCIICAOBAHWA, [ACJIIaTb BbBIBOJAbI, HWHTCPHPCTUPOBATH

PE3YyIIbTAaThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

1.10

1.11

1.13

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUN WM
(U3NUECKUX CBOMCTB TeNl: CAMOCTOSITENILHO COOMpAaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpUI0 MpPSMBIX H3MEpEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MepseMoll BemW4YuHBI ((OKYyCHOE
paccTosHue coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

M3MepeHus (U3MEPUTENBHOTO IpUbopa)

IIPOBOANTH HCCIIEZIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUpPOBaTh pE3yJbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAC TaOIUIHU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJjIibTaTaM UCCICOIOBAHHA

MPOBOAWTh  KOCBEHHbIE  HM3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUIAHUPOBATh MU3MEpPEHHsI, cCOOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBINOJHATh W3MEPEHHUs, Cleays MpPeUIOKEHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAJIM3UPOBATH IIOJIyYCHHBIE

pPE3YJBTAThI C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHHI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu paboTe ¢
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1abopaTOpHBIM 000PYI0BAaHUEM

1.14

1.15

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHHUK
CBeTa, JIyd4, TOHKas JIMH34, IJIaHETapHas MOJENb aroMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS HW3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA U HEOOXOIUMbBIE

(1)I/I3I/I‘ICCKI/IG 3aKOHOMECPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMbI JJIsl IOCTPOEHUS U300paKEHUH B IIJIOCKOM

3epKaje 1 coduparouieit TmH3e

1.17

1.18

1.19

1.20

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPAaKTUYECKOTO UCIOIBb30BaHUs (U3NICCKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpene

OCYIIECTBIIATh MOUCK MHPOPMAINHN (PU3HUUECKOTO COAECPKAHUS B CETH
WuTepHer, caMocTosATeNnbHO (OpMYIHpys IOMCKOBBIA  3ampoc,
HaXOJUTb IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (GHU3NYECKOrO COJepkKaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAIlUM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUECKOTO
coJlep’KaHusl, MyOJIMYHO HPEICTAaBIATh PE3yJabTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  T'PaMOTHO

WCIIOJIB30BaTh U3yYEHHBIN MTOHATUMHBIN anmnapaT u3y4aeMoro pasaena
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1.21

GU3MKM U COMPOBOXKIATh BBICTYIUICHHE IMpE3eHTalUed C y4EToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (U3NUIECKUX
IPOLIECCOB paclpeneisiTh 00S3aHHOCTU B IPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJja4aMM, CICAUTH 3a BBINOJIHCHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aIcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOSABIAL  TOTOBHOCTH

pa3pemiath KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JJIeMEeHTA
®U3UKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIIEI'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duzuka — Hayka O mnOpupoje. SABICHUS TPUPOIBI.
1.1 duznyeckue  ABJIICHHA. MEXaHWYCCKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BeaMuuHbL. V3MepeHue  puU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[CHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT 110 IIPOBCPKEC THIIOTC3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.

###HPar###l13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#H#H#Par###0OnpeneneHue pa3MepoB MaJIbIX Tell.

###Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTYUKaA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

###Par###CTpoeHNe BELECTBA: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3Mepsl. OMEBITHI, JTOKa3bIBAOIIIE JIACKPETHOE

CTPOCHUC BCUICCTBA

###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH  JIBMJKEHHS  4YacTUIl C  TeMIepaTypomu.

bpoyHoBckoe nBmxenue, muddysus

2.3 BzaumopeiicTBHe YacTHIl BEIISCTBA: MPUTSKCHUC U
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OTTAJIKUBAaHHUEC

###Par### ArperaTHple COCTOSIHHS BEILIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOHMCTBAaMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTpPOEHUEM

2.5 OcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###01enka quaMerpa aToMa METOJIOM PSOB (C
HCIonb30BaHueM (pororpadmii).

2.6 ###ParfH##OnbITBl  TI0  HAOIMIOJIEHUIO  TETUIOBOTO

pacuIMpeHusl ra3oB.
H#H##Par###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEpaBHOMEPHOE JIBUKECHUE
#H#Par#H###CKOpOCTb. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKE€HUHU. Pacuér myTtd U BpeMeHu
JBUKECHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
14 ##H#Par###lnotHocTs BemiecTBa. CBA3b IIIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BEIleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' MOMOIUIbIO AMHAMOMETpPA
37 ###Par#H#H#IBnenne TaroreHus u cuia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJBKEHUS U TPEHHUE IOKOS.
. Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cujl, HaMpaBiICHHBIX 110 OJHOU

npsaMoil. PaBHOZEHCTBYOIAs CUIT
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3.10

[TpakTrueckue pabOTHI:

OmnpezneneHue CKOPOCTH PaBHOMEPHOTO  JBIIKEHUS
(mapuka B OKUAKOCTH, MOJENIU  DIEKTPUUYECKOIrO
aBTromMoOmWiIss u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka Io
HAKJIOHHOM  miockocTH.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbIThI, JEMOHCTPHUPYIOIINE
3aBHCUMOCTB pacTshKeHUs (AedopMaiuu) MpyXHHBI OT
OPWIOKEHHON  cuibl.  OMbBITBL,  JAEMOHCTPUPYIOIIKE
3aBHCHUMOCTB CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tesa U

XapaKTepa COIMpHUKaCarOmuXCAa HOBerHOCTeﬁ

3.11

dusnuecKue sBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

3.12

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpHoro tena. CrocoObl yMEHBIIEHUS U

YBCIIUUCHUA NaBJICHUS

4.2

4.3

JlaBiieHue raza. 3aBUCUMOCTD JaBJCHHUS ra3a OT 00bEMa,
TeMIepaTypbl
Ilepenava naBieHust TBEPABIMU TEIaMU, KUAKOCTIMH U

razami. 3akoH Ilackams. IIlHeBMaTHUEeCKHE MAIIIMHEI

4.4

3aBUCHMOCTh  JaBJICHUS OJKUJKOCTH OT  TIIyOWHBI.
IMuapocratudeckuit mapagokxc. CooOmaronmecs cocyabl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

4.6

4.7

AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
CyIIIECTBOBaHUS BO3AYIIHON 00070uku 3emu. OTbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABIICHUS OT

BBICOTBI HaJ] YDPOBHEM MOPSI
N3mepenue armocepHoro nasineHus. [Ipubopsr ams
U3MepeHHs aTMOC(HEPHOro AaBJICHUS

[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX

Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH

Apxumena
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4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT
00béMa MOrpYXKEHHOH B KHUAKOCTh YacTH Tea.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TEJO, MOTPYXKEHHOE B KUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIEN CHUJIbL, JAEHCTBYIOLIEH
Ha TeEJI0O B JKHUAKOCTH, OT Macchl Teja. OIBITHL,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIIKMBAIOLLIEH
CHUJIBI, JEHCTBYIONIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B XKUJKOCTh YaCTH Te€la U OT INIOTHOCTH
JKHJIKOCTH. KonctpyupoBanue apeomeTpa HIIH
KOHCTPYUPOBAHME  JIOJAKA W  ONpEHCIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro TaBJICHHS Ha KUBOW OpPraHu3M, TUTABaHUC

pBIO

4.11

TexHuueckue yCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN Ipecc,
MaHOMeETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexannyeckas MOIIHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas

' iockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3onoToe  mpaBwio»  MexaHUKU.  KoadduumeHt

5.5 ITOJIE3HOTO NEeNCTBUA MEXaHU3MOB. IIpoctsrie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 ITonHass MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU

COXpPAaHCHUA MEXaHUYIEeCKOM OHEpPIrun
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8 KVIACC

Kox
pa3iena

[TpakTrueckue pabOTHI:
###Par###O0npenenenue pabOTbl CUJIBI TPEHUS IPHU

pPaBHOMEPHOM JBHXKXCHHH TEClIa II0 FOpI/I3OHTaJIBHOI>'I

> noBepxHoctu. MccnenoBaHue yciaoBHM —paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU
duznueckre SBICHUS B NPUPOJE: pbhIYArM B TeJe
5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
3JIeMEeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca u  pa3mepbl
' Mosekyl.  OmbIThI,  MOATBEP)KIAIOIIUE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUHn
Mogenu  TBEPAOro, JKUAKOIO M ra3oo0pa3zHOro
6.2 cocrosiHUI BemiecTBa. Kpucramnmdeckue u amopdHbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH W TBEPIBIX TeJ
6.3 Ha OCHOBE [IOJIOKEHUNW MOJEKYISIPHOKUHETUYECKOM
TEOPHUH
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TETIJIOBOTO JIBHKEHUST YaCTHI]
6.7 Buytpennss sneprus. CrnocoObl U3MEHEHUs! BHYTpEHHEH
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OHCPIUM: TCIUIONCpEaAadYa U COBCPIICHUC paGOTLI

Buael temonepenaun: TENIONPOBOJAHOCTb, KOHBEKIIHS,

6.8

U3Jly4yeHue

KonnuectBo  TemuioTel.  YaenbHas — TEIJIOEMKOCTh
6.9

BELIECTBa

TemmooOMeH u TemiIoBOe paBHOBEcHE. YpaBHEHUE
6.10

TEIUIOBOTO OanaHca

[1naBneHue U OTBepAEBaHNUE KPUCTAUTNYECKUX BEILIECTB.
6.11

VY ienpHas TEnaoTa niaBJICHUs

[TapooOpazoBanue u  KoHJeHcalus.  Mcmapenue.

Kunenne. VYnenpHas  Temiota mapooOpa3oBaHUS.
6.12

3aBHCHMOCTh TEMIEpPATYphl KHIIEHUS OT aTMOC(EpPHOTrO

JaBJICHUS
6.13 BnaxsocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs

[MpuHnmmel  paboThl  TerioBbix — aurarenei  KITJ]
6.15 TEIJIOBOr0 ABUraTelns. TeroBble ABUTATENNd U 3alluTa

OKPY>KaIoIlEel Cpe/ibl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16

poueccax

[IpakTuueckue padbOTHI:

H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHJI

MOJIEKYJISIPHOTO MIPUTSKEHUS.

####Par#H##ONbITEI  TI0  BBIPALIMBAHUIO  KPUCTAIIIIOB

ITIOBAPEHHOM COJIM WJIM caxapa.

###Par#H##OnpITBl 10 HAONIOACHHWIO  TEMJIOBOTO
6.17

pacUIMpeHus Ta30B, JKUJKOCTEH U TBEPIBIX TEI.
###PartH##OnpeneneHue NaBlIieHUs] BO3ayXa B OayuioHe
HImpuIia.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU

OXJIAXKJICHUS.
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##H#Par###][poBepka runoressl JUHEHHONW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJKOCTH B TEPMOMETPUUYCCKOMN
TpyOKe OT TeMIIepaTyphbl.

###PartH##Habmonenue W3MEHEHUS BHYTpEHHEH
SHEPTUU TelNa B Pe3ylbTaTe TEIUIONepenayd M padoThI
BHEILIHHUX CHIJL.

###Part##lccnenoBanne SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUH XOJOJAHOU U rOpsYEr BOJIBI.
###Par####Onpenenenue KOJIMYeCTBa TEIIOTHI,
MOJIyYEHHOTO BOJOW MpH TEIJIOOOMEHE C HarpeThiM
METAJUTMYCCKUM ITUITHHIPOM.

##H#Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BCIIECCTBA.

###Par###lccnenoBanue npolecca UCnapeHusl.
###Par###OnpenesieHue  OTHOCUTEIBHON  BIAXHOCTH
BO3/IyXa.

###Part##Onpenenenue yaelIbHOW TEIUIOTHI TJIABJICHUS

JIBJA.

6.18

6.19

@dusnyeckue SBICHUA B MPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHbIE SIBIEHUS B MPHUPOJAE,
KpUCTaJIIBl B IpUpoe, u3inydeHue CoiHia, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,

HWHes, CHera.

TexHuueckue  ycTpoicTBa:  KamWUIsApbl, MPUMEPHI
HCIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIM TEPMOMETP,
JaT4YUK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUHYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

(SaBI/ICI/IMOCTI) CHJIBI BSaHMO}Ief/’ICTBHﬂ 3apsSKCHHBIX TEJI OT

107



BCJIMYMHBI 3apA10B U paCCTOAHUA MCIKIY TeHaMI/I)

Dnekrpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUECKOTro

7.3 noss. lIpyHOunD cyneprno3unuu 3JIEKTPUYECKUX I10JIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN
7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKA
7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO0 3apsiaa
76 ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
' ANEKTPUUYECKOr0 TOKA. VICTOUHMKY TOCTOSSHHOTO TOKA
JeiicTBus NEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
AKHUJKOCTAX U razax
. Onexktpuueckas uenb. Cwia ToOKa. OJIEKTPUUECKOE
' HaIpsHKeHHe
=9 Conporusienue IIPOBOJHMKA. VY nenpHoOE
' COIIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
IlocnenoBarenpHOE M MapaJlIEIbBHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENTH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3ambikanne
[TocTostHHBIE MarHuTHL. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnose. MarHutHOoe 1ONe 3eMIM U €ro
' 3HAYEHHE TS KU3HU Ha 3eMiie
716 OnbIT Dpcrena. MarHuTHOE TOJIE SJIEKTPUYECKOTO TOKA.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
7.17 JleiicTBME€ MarHUTHOrO IIOJII HAa IIPOBOJHUK C TOKOM.
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7.18

7.19

7.20

QHGKTPOI[BI/II‘ aTelb IOCTOSHHOrO Toka. Mcmonp3oBaHue
SHCKTpOﬂBHFaTeﬂefI B TCXHHUYCCKHUX YCTpOﬁCTBaX Hn Ha

TpaHCIopTe

OnbiTel  ®@apajned.  SIBieHUE  BIEKTPOMATHUTHOM

unaykiuu. [Ipasuio Jlenna

DIEeKTPOreHepaTop. CriocoOsr MOJTyYeHUS
NMEKTPUYECKOW  DHEPrud.  ODJIEKTPOCTAHIIMK  Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHEPIrun

[IpakTuyeckue paboTHI:

OnbIThl O HAOMIONEHUIO 3JIEKTPU3ALUK TeJl MHIYKIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JeHCTBHS  JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJIHUKY U JUIJIEKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOTO TOKA.

W3mepeHnue u peryinpoBaHue CUIbl TOKA.

W3mepeHue 1 peryarpoBaHue HaNpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO YEpe3
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSLKEHUS
Ha pEe3UCTopE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
NMEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TJIOLIAAM MTONEPEYHOro CEYeHUs U MaTepuaia.
[IpoBepka mpaBuna CIOXKEHHS HANPSOHKEHUA TIpU
MOCJIEI0BATEIBHOM  COCIMHEHUH JBYX DPE3HCTOPOB.
IIpoBepka mpaBuiaa A CUJIBI TOKA MPH MapaieIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO TOKAa, WAYILEro 4epe3 Pe3UucTop.
OmnpeneneHue  MOUIHOCTH  3JIEKTPHUUYECKOrOo  TOKa,
BBbIIEIIIEMON Ha pe3ucTope. VMcecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Heil. Onpenenenue KI1J[ narpeBarens. MccinenoBanue

MarsuTHOI'O BSaHMOJIeﬁCTBHSI IIOCTOSSHHBIX MArHuTOB.
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N3yueHnrne MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB MPU
ux Oo0beAWHEHWHM |  pasneieHuu. FccriemoBanue
JEUCTBUSA JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIbI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBjJeHUs TOKAa B KaTymike. M3yueHue

I[efICTBPISI MArdvuTHOrO IIOJII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
BIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIICAOBAaHNEC WM3MCHCHHM 3HAYCHUS U HaIlTpaBJICHUA

MHAYKIOUOHHOI'O TOKa

7.21

7.22

Ousnyeckue SBIEHUS B MPUPOJE: IIEKTPUUYECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUECTBO  IJKUBBIX
OpPTaHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHUAHHC

TexHnyeckue ycTpoWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJITMETpP, PEOCTAT, CYETUUK DIEKTPUUECKON SHEPIHUH,
ANEKTPOOCBETUTENNbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, SJIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 2IEMEHTHI COAEP)KAHUS
paznena
MEXAHWYECKHUE SBJIEHU A
8 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.

8.1

Cucrema orcuéra
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8.2

OTHOCHUTENHLHOCTh MEXAHHISCKOT'O JBWXKCHUA

8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEepHOE MPSIMOJIMHENHOE JIBH)KEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEpPaBHOMEPHOM JBUKECHHUH
25 Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHHOE
' JBUKEHUE
8.6 ###Par##H#CroOonHoe nagenue. OnbiTel ['anunes
###Par###PaBHOMEpHOE JIBIDKEHUE 110 OKPY>KHOCTH.
8.7 [lepuiog u wactora oOpamieHus. JIuHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE
8.8 [Tepssiit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTrona
8.11 H#H#HAPar###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##H#Par#H##Cuna TpeHus: cuia TPEHUs CKOJIbXKEHUS,
' cujia TPEHUs MOKOsA, APYTUe BUIbl TPEHUS
914 #HH#Par#H##(Cuna  TSOKECTM M 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
815 IBuwxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KocMHUYecKasi CKopocTb. HeBecoMoCTh U neperpys3ku
816 PaBHOBecue MatepuaabHON TOUKH. AOGCOIIOTHO TBEPIOE
' TEJO0
817 ###Par###PaBHoBecre TBEPIOTO TeNa C 3aKPEIUIEHHON
' ocblo BpauieHus. MomeHT cuibl. LleHTp Tsbkectn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynbsce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #H#HPar#H#PeakTBHOE ABMKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
829 PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu u paboThl
8.23 [TorenmmanpHass dHeprus Tena, MOAHATOrO  HaL
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MOBEPXHOCTHIO 3eMJIU

8.24

[ToTenuuanpHas SHEPTUS CXKATON MPY>KUHbI

8.25

8.26

8.27

8.28

8.29

###Par###Kunetnueckass  sHeprus.  Teopema o

KMHETUYECKOU SHEPrUu
H#H##Par###3aKoH COXpaHEeHUs1 MEXaHUYECKOM dHeprun

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpelHEel CKOPOCTH CKOJIBKEHHs Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla IpU PAaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJlbHOW CKOPOCTU IYTH OTHOCSTCS
KaKk psjJ  HEYETHBIX 4YHCENl, TO COOTBETCTBYIOIUE
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JjamieHus. OmnpeneneHue
kod(pduimenta TpeHus CKoIbKeHUs. OmnpeneneHue
KECTKOCTH TMpYXHHBL. OnpeneneHue padboTbl CHIIBI
TPEHHUsT TpU PABHOMEPHOM JIBJKEHUU Tela IO
rOpU30HTaANBHON mNoBepXxHOCTU. OmpeneneHue padOTHI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
HCIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBHXKHOIO

0JIOKOB

®u3nYEeCKUe SIBJICHUS B MPUPOJE: NMPUIUBBI U OTIIUBHI,
nBkeHue TuiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKH

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

KonebarensHoe JABHKCHUC. OcHOBHBIC XApPaKTCPUCTHUKHU

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
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10

[IpeBparienue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN

9.3

94

3aryxaromue kosieOaHus. BwIHYyXaeHHBIE KOJI€OaHUS.

Pe3onanc

Mexaunueckie BOJHBI. CBOIICTBA MEXaHUYECKUX BOJIH.
[IponosnbHbIE U MONepeyHble BOJHBI. J[IMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHU4eCKHE BOJIHBI B

TBép,I[OM TCIE, celicMUYeCKHE BOJIHBI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuojna  KosebaHuiH
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl W Iepuojna  KosebaHui
MPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
NPYKHUHHOTO MasTHHKa OT Maccel rpysa. IlpoBepka
HE3aBUCUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M KECTKOCTH

npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO MaieHUs

9.8

dusnyeckue sBJICHUA B NPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJHBI,

IyHaMH, 5XO

9.9

Texnuyeckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

3HeKTp0MaFHI/ITHOC ImoJic. 3HCKTpOMaFHI/ITHLIe BOJIHBI.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH

10.2 [IIkana 3nE€KTPOMarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
' BomaHoBEIE CBOIICTBA CBETA

104 [IpakTudeckue pabOTHI:

N3ydyeHue CBOWMCTB  JJIGKTPOMAarHUTHBIX BOJH C
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11

TTOMOIIIbI0 MOOWIIBHOTO TeedoHa

10.5

dusnueckue SBIEHUS B INpUpoAe: OHOIOrHyecKoe
JEHCTBHE BUJIIMOTO, yIABTPaUOIETOBOTO U

PEHTICHOBCKOI'O I/IBJ'IyLIeHI/Iﬁ

10.6

Texundeckue YCTpOﬁCTBaZ HCIIOJIBb30BaHHUC

OJICKTPOMAroMTHBIX BOJIH JJI COTOBOM CBS3U

CBETOBbBIE ABJIEHUA

11.1
11.2

JlyueBast Mmosienb cBeta. MicTouHMKY cBETa

[IpsimonuHeitHOE pacpocTpaHeHHe CBETa

11.3

11.4

Otpaxenue cpera. [lnockoe 3epkano. 3aKoH OTpaKeHUs
CBETa
IIpenomnenue cBera. 3aKkoH MPEIOMIICHHS CBETa.

ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JIunza. Xop jiydeil B IMH3€E

11.6

11.7

11.8

OnTHyeckast cucTeMa Q)OToaHHapaTa, MHUKPOCKOIIa H

TEJIECKOIa

I'maz kak omnTuyeckas cucreMa. biau3opykocts H
JAIbHO30PKOCTh

Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

IIpakTuyeckue paboTHI:

###Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KEHHs CBETOBOTO JIy4a OT yIJIa NaJcHHUS.
###Par#Ht#l13yuenne  XapakTepUCTHK  H300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.

###Part##lccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJIEHUSI CBETOBOIO JIyda OT yIVIa IaJeHUs Ha
TPaHULE «BO3JIYX — CTEKIION.

###Par#t##lonyuenne M300paXeHUH C  MOMOIIBIO
coOMparoIe TUH3HI.

###Par###Onpenenenne (QOKYCHOIO PpacCTOSHUS U
ONTUYECKOM CUJIBI COOMpPAIOIIEN JTHH3BI.
#H##Par##H#OnbITEl 110 pa3loXeHuio Oeloro ceera B

CIIEKTP.
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###Par####OnbITEl 0 BOCHPHUATHIO I[BETA MPEIAMETOB

pu UX HAOJIOEHUH Yepe3 BETOBbIC (DUIBTPHI

dusnueckue SIBICHUSI B npupoac: 3aTMCHHA COJIHLIa n

11.10 JlyHBI, 1IBETa TEJ, ONTHYECCKHE SBJICHUSA B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' (doToanmnapar, ONTUHYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
121 Omneitel Pezepdopna u manerapHas Monenb aToMa.
' Mogaens aroma bopa
122 Hcnyckanne u morjiouieHue cBera aroMoM. KBaHTBHI
' JIunenyaTele CIIEKTPHI
12.3 PaguoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenune aromHoro sapa. HykinonHas Monenb
' aTOMHOrO siapa. M3oTonsl
y PannoaktuBHbie mnpeBpamenus. Ilepuon mnomypacnana
' aTOMHBIX sI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI'0 YHCEI
12 12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas osHepreruka. JleMcTBUE  PagMOAKTUBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaOntoneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.

HccnenoBanne TPEKOB: M3MEPEHHME SHEPTMM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11

dusnueckue SBICHUSA B IPUPOJAE: €CTECTBCHHBIN
pPaauOaKTUBHBIN ¢on, KOCMHMYECKHUE Jy4H,

PaAOAKTUBHOC HU3JIIYUYCHUC TIPUPOAHBIX MHHCPAJIOB,
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JICUCTBUE PANMOAKTUBHBIX H3JIYYEHHH Ha OPraHu3M

YCJIO0BCKa

xr TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
MHIUBUAYAJIBHBIN T03UMETP, Kamepa BuiabcoHa
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJICHUM IIPUPOJbI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOEHHS BEILIeCTBa, O (PU3MUECKON CYIIHOCTU SIBICHUU NPUPOJBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBIICHUN
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
A3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpPpU30BaATb CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SBJICHHUA H

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI O€30MAaCHOTO TpyAa: HaOMrofeHUE (HU3HMIECKUX

SIBJIEHUMN:
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YMEHHE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3HMUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY 10 HWHCTPYKIMH, BBIYHCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUHM,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yYUTHIBATh IOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO PE3ysIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myeckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO0, MOJAEIH CTPOECHHUS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsicHEHUS PUZNYECKUX MTPOLIECCOB

YMeHue oO0BACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM
Yuclie€ W B KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIITh IPUUMHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PM3UUECKUX

SIBJICHH M, PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

YMenue pemath pacuérHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONIB3YSl 3aKOHBI W (opMynbl, CBsA3bIBaOIIME (pU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpATKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTBI U ONCHUBATH PCATUCTHYHOCTE IOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIMYHMHBI; YMEHHE ONpPENeATh Pa3MEPHOCTb
¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON NPU PEIIEHUH 3a1auu

YMmeHne XapaKTECPU30BaTh IIPHUHIUIIBI ﬂGﬁCTBI/ISI TEXHHUYCCKUX

yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOLECCOB MO UX OIMMCAHUIO, UCITIOJIB3YA 3HAHHUA O
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10

11

CBOMCTBAaX (DU3UYECKUX SBICHUUW W HEOOXoauMmble (DHU3NUECKHE

3aKOHOMEPHOCTH

YMeHue UuCHojib30BaTh 3HAHUS O (PU3MYECKUX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKPYXaloIled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTIKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

OnelT moMCcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CoAep)KaHus C MCIOJIb30BaHHMEM HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
HOJYy4eHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-IOMYJISPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIpYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BpeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEeMEIICHUs, KOOPJIUHATHl IPH PABHOYCKOPEHHOM
NPSIMOJIMHEHOM JBHKEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,
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IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHusi. @opmyiia sl BBIYUCICHUS] YCKOPEHUS:
2
a. = v
R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI, JICUCTBYIOIICH Ha
TEJ0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
1.12 TpeHue mMokosi U TpeHHUE CKONbXeHUs. DopMyIa AJisl BBIYUCICHUS MOIYJISI CUJIBI
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TPCHUS CKOJILKCHUA:

FTP=M'N

Hedopmarus tema. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akoH ['yka):

113 F=k-Al

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my - 1M,
F=G-—1_2
R
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna a7 BEIYUCICHUS CUJIBI TSKeCTH BOIM3H nmoBepxHoctu 3emu: F = mg.
JIBmxenue manet Bokpyr Connina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTts u MEeperpy3Kunu

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.

1.15 p=mo

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
1.16 P=nyU +in, Uy =const

PeaktuBHOE ABMKEHUE

Mexann4deckas pa60Ta. qDopMyna JJIsI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexannueckas MOITHOCTE:
1.17

n=4
I

18 Kunernueckas u noreHuuanbHas sHeprust. @opmyna assi BBIYUCICHUS
KMHETUYECKON SHEPIUU:
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HE_)E
Ep=—r

TeopeMa o kuHeTHUeCcKOU d3Heprun. Popmyra i BHIYUCICHUS TOTCHIMAIBHON

OHCPIum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHHUs MEXaHWYECKON sHepruu. PopMyia Jj1sl 3aKOHA COXPAHCHUS
MEXaHUYECKOM IHEPruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBparieHue MexaHUYECKOM SHEPTUU TTPU HATMYUU CHUIIBI TPCHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE PABUIIO» MEXAHHUKHU.

Poruar. MomenT cunsi: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN O0510ku. KITJI mpocThix MeXxaHNU3MOB,
n= Anonesaas
14'3&'.[‘1:&"15{
[laBiienue TBEpIOTO TENIA.
dopmyna 11 BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:
F
P= G
101 JlaBnenue raza. ATMOcepHOE aBICHHE.
' [MuapocTaTdeckoe 1aBieHUe BHYTPH KHIKOCTH.
®opmyna 1751 BBIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Da,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
1.23 3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUJIBI,
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1.24

1.25

JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
F Apx. — pev

Ycnopue maBanus Tena. [lnaBanue CYAO0B 1 BO3AYXOILIABAHUC

MexaHndeckue KoyieOaHMs. AMHJ'II/ITy,Z[a, nepuoa "W 4YacToTa KoJIeOaHu.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aTyxaI0mI/Ie KoJIe0aHHsL. BLIHY)I(IIGHHBIG KkosneOanus. Pe3oHanc

1.27

1.28

MexaHuuecKHUe BOJIHBL. HpOI[OJ'ILHLIe " IIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTH
OPYXKUHBL, KOd(PPUIIHEHTa TPEHHUS CKONBbXKEHHUS; paOOThl CHIIBI TPEHHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIIOCKOCTH;
YCKOpeHUs: Opycka Mpu JBUMKEHHH IO HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuoia KoJeOaHWl MaTeMaTHUYeCKOro MAasTHHKA, dYacTOThl M TepHoja
KoJie0aHu TPY>KMHHOTO MasTHUKA; MOMEHTA CHJIBI, JIEHCTBYIOIIErO HA phIYar;
paboThl CWJIBI YOPYTOCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOIBEME TPy3a C MTOMOIIBIO TOIBHKHOTO
OIoxa.

WccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOM
YacTH Tella U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MPYKUHE, OT CTENECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsI OpycKa OT yrila HakKJOHAa HAINpaBIISIONICH;
nepuoa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAa
KOJIeOaHWi MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBL,

HCCJIICAOBAHUC HC3aBUCHUMOCTU IICPUOa KOJIeOAHUH HUTSHOTO MasTHUKA OT
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macchl rpy3a. [IpoBepka yciioBHsl paBHOBECHS phlyara

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBIXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HEKMBOU NMPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IMPUIHWBBI W OTIHUBBI, JABHXCHHUC IIJIAHCT ConHeuHon CUCTEMBI,

130 PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro HaBiIeHHS Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea. CUUIOMETP, NATYUKU TOJOXKEHHS, PACCTOSHHUS U
YCKOPEHMS, JUHAMOMETp, NOJALIMWIHUKYN, PAKEThbl, pblYar, IOABUKHBIN H

131 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC MEXaHW3MbI B OBITY,

' COOOIIAOIIUECs] COCYAbl, YCTPOWCTBO BOJOMPOBOJA, THMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEeOMETp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS ~ MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIECTBa.
Kpucrannuyeckue u amop@Hsie Tena

55 JBwxenue wyactuiy BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YacTHI[ C

' Temneparypoii. bpoyHosckoe aBmkenue, iuddysus

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBIICHUS

24 TennoBoe paciIMpeHUe U CKaTUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsas sneprus. PaGora u Teruonepenavya Kak CHOCOObBI HM3MEHEHHS

' BHYTPEHHEHN dHEPrUun

2.7 Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3ITyUCHHE
HarpeBanue wu oxnaxnenue ten. KommyecTBo  Temnotel. Y aenbHas
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aK0H COXpaHEHHUS DHEPTUU B TEIUIOBBIX MpoIeccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9

O +0, +..=0

125



Ucnapenne u koHueHcamusa. M3meHeHHe BHYTPEHHEW SHEpPruu B Ipolecce

UCIIApEHUsI M KOHJAEHcauuu. KumneHue KUAKOCTH. YAelnbHas TEIoTa

=10 napooOpa3zoBanusi: L = Q/m
2.11 BnaxnocTs BO3ayxa
[InaBnenne wu Kpucrasmsanus. I3MeHeHMe BHYTpEHHEHW DJOHEpPIUM IIpH
IUTABJICHUU M KPUCTAJUIN3ALMU. Y AEIIbHAS TEIUIOTA IIIaBJICHUS:
2.12 5 0
_}H
BHyTpeHHss 5HEprus cropanus TOILUIMBA. Y IeJbHAs TEIUIOTAa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [Mpunnmns! padoTs! TeroBbix apuratenei. KI1/1 teruioBoro apuraTens
IIpaxmuueckue pabomul
W3mepenne yaenpHOM TEIIOEMKOCTH METaUIMYECKOr0 LMIMHAPA; KOJIWYECTBA
TEIUIOThI, IOJIyYEHHOTO BOJOM KOMHATHOM TeMmmneparypbl (UKCHPOBAHHON
Macchbl, B KOTOPYIO OIIyIIEH HarpeTbli LWIMHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJIaHHOTO HAarpeThiM LMIUHAPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXa; YIEIbHONW TEMJIOTHI
iaBieHus Jnpga. MccnenoBaHue UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3IMYHBIX YCIIOBHSIX; SBJICHHs TEMJ0o0OMeHa MpU CMEIIMBAHUM XOJIOJHOW U
ropsiueil Bobl; polecca UCTapeHust
Qusuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIE
2.16 ABJICHUS B IIPUPOJE, KPUCTAIUIBI B IpHUpoae, uiznyuenue CollHLa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPB! UCIIOJIb30BaHUs KPUCTAIIIOB,
517 KUJKOCTHBIM TEpMOMETp, NaTUMK TeMIepaTyphl, TEPMOC, CHCTEMa OTOIJICHHS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTeilb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onektpu3anus Ten. /[Ba BUa 2IeKTPUYECKUX 3apsa0B
3.2 B3aunMmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona
33 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
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Onektpuyueckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro moiisd. [IpuHimn

34
CYINEPIO3UINU IEKTPUUECKUX M0JIEH (HAa KAYECTBEHHOM YPOBHE)
35 Hocurenn osnexkrpuyeckux 3apsgoB. /[leficTBHE DJIEKTPUYECKOrO MOJsA Ha
JJIEKTpAYECKHUE 3apsiabl. [[pOBOIHUKH U AUITIEKTPUKHU
[TocTossHHBIN AIeKTpUYECKU TOK. JlecTBUS 3nekTprudeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t,U=A/q
DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R = pl/S
18 3akon OMa a1 yyacTka aekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
1,=1,: U=U,+U,: R=R +R,
3.9 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=I+1,; R:%.
CMelaHHbIE COEJUHEHMS IPOBOIHUKOB
Pabora u moutHOCTH 371€KTpUUecKkoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 O=I"R-t
312 Oneir Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MarauTtHoe 10JI€ TOCTOSIHHOIO MarHuTa. BsaummozeicTBue NOCTOSHHBIX
MarHuToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OmnbiTel @apajnes. SABnenue 35ekTpoMarauTHor nHAyKuu. [Ipasuio Jlenna
3.16 Ilpakmuueckue pabomol
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W3mepeHne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTopHI, JIAMITOYKa), OT HAMPSKCHHS HA KOHIIAX MMPOBOJHHKA; 3aBUCUMOCTH
COIMPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUS U
YJIEIBHOTO COTPOTUBIICHUS.

[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUW TPOBOJAHHUKOB;, MpPaBHJIA ISl CHJIBI JJICKTPUYECKOTO TOKAa MPH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA6leHUs 6 Npupooe: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 JIEKTPUIECTBO KHUBBIX OPTaHH3MOB, MATHUTHOE T0JIe 3eMJTH, Jpeiid MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu,  BJIEKTPOOCBETUTENbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE AIEKTPONPUOOPHI (mpumepsr), INEKTPUUYECKUE
[PEIOXPAaHUTENH, d3JIEKTPOMArHuT, O3JIEKTPOJBUTrAaTENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKTpoMarHuTHeie BOJHBIL. [1kana 35eKTpoMarHuTHEIX BOJIH

3.20 JlyueBas monens cBeta. [IpsiMonnHeliHOe pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus ceeta

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia

' muH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpaxmuueckue pabomoi
###Par#Ht#l13MepeHrne ONTHYECKON CHIIBI coOuparoieid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoiei JTMH3HI (TI0 CBOIMCTBY paBeHCTBA pa3MepoB MPeIMETa U
nU300pakeHusl, KOrjla MpeaMeT pPacHojoXeH B JBOWHOM (oKyce), Mmoka3aTess

3.26 MPEOMJIEHUS CTEeKIA.

###Par###lccnenoBanue CBOMCTBa M300pake€HUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSIHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yIJla IPEJIOMIICHUS CBETOBOIO Jy4ya OT yrja IaJeHUs Ha

TpaHUIEC «BO3AYX — CTCKIIO»
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Qusuueckue saenenusi 6 npupode. 3arMmeHuss ComHua u JlyHel, 1BeTta Teu,

327 ONTHUYECKHE SBJICHUS B atMochepe (1BeT Heba, pedpakiuus, pagyra, MEPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHnus. Peakinuu anbda-u Oera-
' pacmaja
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma
4.3 CocrtaB aroMHOro sifpa. M3orornsl
4.4 [lepuox momypacmajga aTOMHBIX AP
4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3apSAJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM pPaJIUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOE W3IY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
JeCTBUE PaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OPraHU3M YelIOBeKa
47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHANBUAYAIbHBIN J03UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTuKa
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Gusuka: 7-# knacc: 6a30BbIM YpOBEHb: yUeOHUK; 3-€ u3laHue, nepepadboTaHHOe
[leppiikun .M., UBanoB A.M. AknmonepHoe odmectBo «M3aarensctBo «lIpocBemenne»
» ®dusuka: 8- kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-€ U3aHuE, TepepadOTaHHOE
[epoimkun .M., IBanos A.W. Aximonepuoe obmiectBo «M3narensctBo «IIpocBemnienue»
» ®uzuka: 9-i knacc: 6a30BbId ypPOBEHB: YUEOHUK; 3-€ U3jaHKe, IepepaboTaHHOE
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