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PaGouas mporpamma mo ydebHomy mnpenmery «Dusnka» (0a30BbI ypOBEHB)
(mpenmeTHas o6nacth «EcTecTBEeHHO-HAYUHBIE TIPEAMETHI») (/lajjee COOTBETCTBEHHO
— mporpamma 1o pusuke, GU3NKa) BKIIOYACT MOSCHUTEIBHYIO 3aMUCKY, COJACPKAHUE
oOy4eHus, IUIaHUPYEeMbIe pe3yJbTaThl OCBOCHHS TMPOTpaMMBl 1O  (Pu3MKe,
TEMAaTUYECKOE TJIaHUPOBAHHUE.

[TOACHUTEJIbBHAA 3AIINMCKA

PaGouas mnporpamma mo Qu3uke I8 OOYYAIOMUXCS C  3aJePKKON
ncuxudeckoro paszputus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00ITIETO 00pa3oBaHUs
NOJTOTOBIIEHA Ha OCHOBe {DenepanbHOr0 TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
cTaHaapTa ocHoBHoro oduiero odpazosanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287) (mamee — ®I'OC O0OO0O), DenepaibHON aganTUPOBAHHOU
00pa3zoBaTeILHON MPOTPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus sl 00yUaroIMuXCsl C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 370poBbs (IIpuka3z Munmnpocsemienunss Poccuun ot
24 Hos16ps 2022 1. Ne 1025), deaepanbpHOM pabouei mporpaMMbl OCHOBHOT'O 0OIIIETO
obpazoBaHus Mo ydeOHOMY mpeamery «Dusmka» (06a30BbIl ypoBeHb), Konnenmuu
npenojaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoii  ®enepanuu, peaqu3yloOIIMX OCHOBHbIE — 0O0IIe00pa3oBaTeIbHbIC
nporpammbl, @DeaepanbHOil  paboueld MporpamMMbl  BOCHHUTAHHS, C Y4YETOM
pacmpeneneHHbIX M0 KJIaccaM IMPOBEPSEMbIX TPEOOBaHUM K pe3yJibTaTaM OCBOCHMSI
®denepanbHON aganTUPOBAHHONW 00pa30BaTENILHONW MPOTPAMMbI OCHOBHOTO OOIIEro
oOpazoBaHus JJ1s1 00YYArOIINXCS C 3aIEPKKON TICUXUIECKOTO Pa3BUTHSL.

OO0mas xapakrepucTuka yueOHoro npeamera « @usuka»

VYueOnpiii mpeamer «®Pu3ukay  SABISCTCS  CHCTEMOOOPA3yIOMIMM  JUIS
€CTeCTBCHHOHAYYHBIX IPEAMETOB, IOCKOJIBKY (PU3MUECKHE 3aKOHBI MHUPO3IaHUS
SBJISIFOTCSL OCHOBOM  COJIEp’KaHUSI KypCOB XUMHUH, OWOJoruu, Treorpaduu U
actpoHoMuu. Du3MKa BOOPYKAET OOYUAIONMIMXCS HAYYHBIM METOJIOM ITO3HAHWSI,
MO3BOJIIOIIUM I01y4aTh OOBEKTUBHBIE 3HAHUSL 00 OKPYIKAIOIIIEM MHUPE.

[IpenMer MakcMMalIbHO HampaBjieH Ha (GOpMUPOBaHHWE HWHTEpeca K
IPUPOAHOMY U COUHAIBHOMY MHPY, COBEPIICHCTBOBAHUE I103HABATEIBLHOU
nestenbHOCTH oOydaronuxcsi ¢ 3[IP 3a cyeT OBNaJeHUS MBICIUTEIHHBIMU
omieparusMi CpaBHEHUS, OOOOIICHUS, PAa3BUTHE CIIOCOOHOCTH apTryMEHTHPOBATH
CBO€ MHEHHE, (HOPMUPOBAHNUE BO3MOKHOCTEH COBMECTHOM JICSITEIIHHOCTH.

N3yuenne Qusuku cnocoOCTByeT pa3Butui0 y oOydarommxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAJIBLHOW TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPHUTHYECCKH aHAJIU3HPOBATh HMH(POPMAIIHIO, IMPEJACTABICHHYIO B
pa3IMUHBIX (hopMax. 3HAYMMOCTH IIPEaAMETa I Pa3BUTHS )KU3HECHHON KOMITCTCHITUN
oOyyarommxcsi  3aKI0YaeTcss B YCBOGHHMM  OCHOBBI  (DM3MYECKUX  3HAHMUIA,
HEOOXOJUMBIX [IJIs TOBCEHEBHOM »KW3HU; HABBIKOB 3JI0POBOTO M 0€30MacCHOTO IS



YeJIOBEeKa U OKPY’KAIOIIEeH ero cpenbl 00pasa ku3Hu; HOPMUPOBAHUH IKOJIOTUIECKOM
KYJbTYPHI.

[Iporpamma oTpaxkaer coaepxaHue o0ydeHus: npeameTry «Du3nKa» ¢ ydeTom
0CcO0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM MPEAMETOM TPEICTABIISCT ONMPEACICHHYIO TPYAHOCTD I O0YYatOIIUXCS C
3[IP. D10 cCcBI3aHO C  OCOOCHHOCTSIMH  MBICIUTEIHLHOM  JICSATCIIHHOCTH,
NEPUOJUICCKUMHA  KOJCOaHUSIMHW  BHHUMAHHS, MallbIM  OOBEMOM  ITaMSTH,
HEJOCTaTOYHOCTHIO OOIIEro 3amaca 3HAaHWW, TOHMWKCHHBIM IT03HABATEIIBHBIM
UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlis mpeosioyieHusi TPYAHOCTEH B M3ydYeHHHM ydeOHOro mnpenmera «Dusmka»
HeoOxonuMa  ajanTamusi o0beMa HM  XapakTepa ydeOHOro wmarepuaia K
MO3HABATEIFHBIM BO3MOYKHOCTSIM JaHHOM KaTEropuu OOydYaroumxcs, y4yeT WuX
OCOOEHHOCTEW pa3BUTHS: UCIOJB30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH, MOCTENICHHOE YCIOKHEHNE N3Yy4aeMOT0 MaTepHaia.

JlanHast mporpamMma KOHKPETH3UPYET COJEp)KaHWE TMPEAMETHBIX TEM B
COOTBETCTBHHM C TpeOOBaHUAMHU OOpa30BaTEIBLHOTO CTaHAAPTA, PEKOMEHIYEMYIO
MIOCJICIOBATEIPHOCTh M3YUYEHUST Pa3lesioB (U3HKH C YICTOM MEXIPEIMETHBIX W
BHYTPHUIIPEIMETHBIX  CBsI3€d, JIOTUKA y4YeOHOTO TIpollecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX oOcoOeHHocTel oOyuwaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1ero o0Opa3oBaHus, ONpeaesieT MUHUMAIbHBIM HAOOP OMBITOB, JEMOHCTPAIIMA,
IPOBOJUMBIX ~ Y4YUTEJIeM B Kiacce, Ja0OpaTOPHBIX palOT, BBIMOJIHIEMBIX

00yYarOIIMMUCS.
Meronndeckoi OCHOBOM M3yudeHMs Kypca «Pu3uKa» Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHUs ABJISETCS CHUCTEMHO-IESITEIbHOCTHBIN MOJXO/,

00€CIEeUnBAOIINA JTOCTUKEHUE JTUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0Opa3oBaTeabHbIX pPE3yJIbTaTOB IIOCPEACTBOM OpraHu3alHH aAKTUBHOU
NO3HABATEJILHON JAEATENIbBHOCTH OOYYalOLIUXCs, YTO OYEHb BAXXHO MPU OOyUYEHHH
nereit ¢ 311P, s KOTOphIX XapaKTEPHO CHUXKEHHUE MO3HABATEIIbHON aKTUBHOCTH.

Lesun 1 3a1a4u n3ydyeHust yueOHOro npeamera «Dusuka

Obwue yenu wszydeHus ydeOHOro mnpenmera «Du3uKa» NPENCTABICHBI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 001Iero oopa3oBaHus.

OCHOBHO# 1IeBI0 00YUEHHS JIETEeH C 3aJEPKKON MCUXMUYECKOTO Pa3BUTHUS HA
JAHHOM TMIPEIMETE SBIIACTCA: IOBBIINICHUE COIMAJBbHOW ajanTtauuu ACTEed 4epes
npuMeHeHue (U3NYECKUX 3HAHUN Ha MPAKTHUKE.

Jia oOyuaronuxest ¢ 3P, tak ke, Kak ¥ JUisl HOPMAaTUBHO Pa3BUBAIOLIUXCS

CBEPCTHUKOB,  OCBAaMBAIOLIMX  OCHOBHYIO  00pa3oBaTelbHYI0  Iporpammy,
JOMHUHHPYIOIIee 3HaAUCHHE MTPUOOPETAIOT TaKUE yeiu, Kak:
. npuoOpeTeHre uHTepeca M cTpemiieHus oOyuatomuxcss ¢ 3[IP «k

HAy4YHOMY H3yUYEHHUIO IPUPOIBI, Pa3BUTHE HX HHTCIICKTYaJIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH;

. pa3BuTHEC Oa30BBIX IIPCACTABICHHM O HAYYHOM METOJAE IIO3HAHHUS M
(bopMHUpOBaHUE UCCIIEOBATEILCKOTO OTHOIICHHS K OKPY KAIOIUM SIBJICHUSIM;
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. dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS, HA JOCTYIIHOM s
oOyuatomuxcs ¢ 3[IP ypoBHe, kak pe3yibrara U3y4eHHUss OCHOB CTPOCHUSI MaTEPUH U
(dbyHIaMEHTAIIbHBIX 3aKOHOB (DH3UKH;

. dbopMupoBaHUE TPEACTABICHUN O Poiv (HU3UKU ISl PA3BUTHUS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne dTHX 1enel o0ecrneynBaeTcs peleHneM CIeIyOMNX 3a0ay.

= npuoOpeTeHre 0a30BbIX 3HAHUW O TUCKPETHOM CTPOCHHMH BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

= nprUOOpeTeHHEe YMEHUHN OMUCHIBATh U OOBSICHATH (PU3NUECKHUE SBICHUS C
UCIIOJIb30BAHUEM TOTYUYEHHBIX 3HAaHUI U C OMOPOH Ha TIaH/CXEMY;

. OCBOCHME METOJOB pEUICHUsS MPOCTEHIINX PpPacUYE€THBIX 3ajad ¢
UCIIOJIb30BaHNEM (PU3MUECKUX MOJIEIICH ¢ OTIOPOil Ha allTOPUTM;

. pa3BUTHE YMEHMA HAONIONaTh TPHUPOAHBIC SIBICHUS W BBIIOIHSTH

ONBITH, Ja0opaTopHble pabOTBl U OKCIEPUMEHTAJbHBIE  HCCIEAOBAHUS C
UCIIOJIb30BAHUEM H3MEPUTENIBHBIX MPUOOPOB (1101 pyKOBOJACTBOM YUHUTEIIA);

. OCBOEHHUE MPUEMOB padOTHI ¢ HHPOpMaLUEl (PU3HUUECKOTO COAECPIKAHNUS,
BKJIIOYass MH(MOpPMAIMI0O O COBPEMEHHBIX JOCTHKEHHUSX (HU3UMKH, aHamu3 U
OlICHUBaHUE UH(HOPMALINH;

. 3HAKOMCTBO  cO  cepaMu  NOPOPECCUOHATIBHOU  AESITEIBbHOCTH,
CBSI3aHHBIMM C (PU3MKOH, M COBPEMEHHBIMH TEXHOJOIMSIMH, OCHOBAaHHBIMU Ha
JOCTHXEHUSX (PU3HMUECKOM HayKH.

Oco0eHHOCTH 0TOOpa M aJANITALNH Yy4eOHOT0 MaTepuaJjia no Gpusuke

OcHoBoli  OOyyeHuss  OOydYaromuxcs c 3P Ha  mOpeaMeTax
€CTECTBEHHOHAYYHOT'0 IMKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omepaiui (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJIHEHUS
pa3BUBAIOIIUX yHpaKHEHUH, (HOPMUPOBAHUE MPUEMOB YMCTBEHHOU paOOThI: aHAIU3
VCXOJHBIX [JaHHBIX, IUIAHWUPOBAHHME MaTepuana, OCYUIECTBICHHE IO3TAIHOTO H
UTOTOBOTO CAMOKOHTPOJIS, a TakKKe OCYIIECTBISECTCA JMKBHUAALMS TMPOOETOB B
3HAHUSX, 3aKPEIJICHUE N3YYEHHOTO MaTepHraa, OTpaboTKa allrOpUTMOB, IOBTOPEHHE
IIPOMACHHOr0. bomplioe 3HaUeHUE NPUAACTCS YMEHUIO PAacCKa3aTh O BBIIOJIHEHHOU
paboTe C TPaBWIBHBIM YyHOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHU W
coOI0/IeHNeM JIOTHYECKUX CBsi3ed B m3jaraeMoM matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0 OO0pa30BaHUA MO-TIPEKHEMY SBIISIOTCS
XapaKTepHBIMU: HEJAOCTATOYHBIA ypPOBEHb PAa3BUTUSA OTACIBHBIX TMCUXUYECKUX
MPOIIECCOB (BOCHPUATHS, BHUMAaHUS, MaMATH, MBIIUICHUS), CHUKEHHBIH YPOBEHb
WHTEJUIEKTYaJbHOTO PAa3BUTHSI, HU3KUN YPOBEHb BBHINIOJIHEHUS YUEOHBIX 3aJIaHHi,
HU3Kas ycnemHocTb oOydenus. I[losromy mnpu wuzydenun ¢Gusuka Tpedyercs
eJIeHaNpaBIEHHOE UHTEIEKTYallbHOE pa3BuTre odyyaromuxcs ¢ 311P, orBeuaroiee
UX OCOOCHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTer oOyuarommxcs ¢ 3I1P
TpeOyeT, 4TOoObl MpU HU3YYEHUH HOBOTO MaTepHuayia o00sA3aTeNbHO MPOUCXOIUIIO
MHOTOKpPaTHOE €ro IMOBTOPEHHUE; PACIIMPEHHOE PAaCCMOTPEHHE TEM U BOIPOCOB,
PACKPBIBAIOIINX CBsI3b (DM3HMKHU C KU3HBIO; aKTyaJM3alus MEPBUYHOTO KU3HEHHOTO
OTbITa 00YYArOIITIXCS.



YcBOGHHME MpPOrpaMMHOrO Marepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuarommuxcs ¢ 3I1IP, mostomy Teopust usyuaercst 0e3 BBIBOAOB
CIOXHBIX (popmyn. 3amaum, TpeOyromMe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIUMCICHUH U (OpMyJI, B OCOOCHHOCTHM TaKuX TeM, Kak «MexaHudyeckoe
NBUKEHUE», «ApxumenoBa cuiay, «MexaHuueckas HSHEpPrus», «IIEKTPUUECKUE
ABJICHUS», «OJIEKTPOMATHUTHBIE SIBICHHS», PEIIAIOTCS B KJIacce C IOMOIIBIO
YUHUTEIIS.

Oco0oe BHMMaHHE TpPU HM3YYCHUHU Kypca (U3HMKH YJIEISETCS MOCTaHOBKE U
OpraHM3alM SKCIIEPUMEHTA, @ TAKXKE MPOBEACHUIO (MPEUMYILECTBEHHO Ha KaXKIOM
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpAalMid (BO3MOXHO C  HCIIOJIb30BAHUEM
AJIEKTPOHHOM JeMoHcTpanuu). Hekoropble TeMbl 00s13aTEIbHO JOJKHBI BKJIHOYAThH
ONOpHBIE JIabopaTopHble PAOOTHI, KOTOPHIE pPa3BUBAIOT YMEHHE I0JIb30BATHCS
npocTedimuMu  npubopamMu, aHaIM3UPOBaTh MOJIY4YEHHbIE JaHHble. B cB3u ¢
OCOOCHHOCTSIMM  TIOBEJEHUS U jedarenbHocTH  oOydaromuxcst ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTraHU30BAHHOCTH) MPEIYCMOTPEH CTPOXKAUIIMI KOHTPOJIb
3a cOOJIIOJIEHUEM IIPaBUJI TEXHUKUA O€30MaCHOCTU MPH MPOBEACHUH J1a00OPaTOPHBIX U
IPAKTUYECKUX PadoT.

bonpmoe BHUMaHMe npu u3ydeHun Gusuku nogpoctkamu ¢ 3I1P obpamaercs
Ha OBJAJICHHE MMU IIPAaKTUYECKMMM YMEHMSAMHU M HaBblkaMu. IIpegycmarpuBaercs
YMEHbILIEHUE 00beMa TEOPETUUYECKUX CBEACHUN, BKIIOYEHHE OTHENIbHBIX TEM WIH
LEeJbIX pa3fesioB B MaTepuaibl Ui  0030pHOr0, O3HAKOMUTEIBHOIO WU
(akynbTaTuBHOTO M3ydeHus. [Ipeayaraercsa yMmeHbleHHE o0beMa MaTeMaTHUECKUX
BBIYMCIICHUI 3a CUET YBEJIMYEHUS KAYECTBEHHOT'O ONMCAHMS SIBJIEHUI U POLECCOB

JlocTaTo4HOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOMPOCOB, PACKPHIBAIOLINX CBA3b (PU3UKU C JKU3HBIO, C TEMHU SBICHHUSIMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOLIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuMallbHO ~ MCHOJIB3YIOTCSI ~ MEXKIIPEIMETHbIE  CBSI3U  C  TaKUMH
TUCUUIUIMHAMU, Kak reorpadus, xumus, Ouonorus, T.K. oOyuaromuecs c 3IIP
0COOEHHO HYKJAIOTCA B MPENOJHECEHUU OJHOIO U TOTO K€ Y4eOHOro marepuasia B
pa3NUYHBIX AaCMEKTaX, B €ro BapbHUPOBAHUM, B HEOJHOKPATHOM MOBTOPEHUU U
3aKPEIUICHUHM  TIOJyYECHHBIX 3HAHMM W  IpakTHYeCcKuX yMeHHW. [lo3Boiss
paccMaTrpuBaTh OJMH M TOT € Yy4eOHBIH Marepual C pa3HbIX TOYEK 3pEHMUS,
MEXIPEAMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIydllleMy OCMBICIEHHIO, Ooiee
IPOYHOMY 3aKPEIUICHHUIO NIOJyYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUIA.

BUIbI JesiTeJbHOCTH oOyyaromuxcss ¢ 3IIP, o0ycioBieHHbIe 0CO0OBIMH
o0pa3oBaTeJIbHBIMM MOTPEOHOCTAMH ¥ Oo0ecleYMBAKIIHNE OCMbICJIEHHOE
0CBOEHHE COIePKAaHNM 00pa3oBaHus N0 npeaMeTy «Du3uKa

TeMaTH4eckass W TEPMHUHOJOTMYECKas JIGKCMKa 10 Kypcy  (pusuku
cootBercTBYeT DOIT OOO.

Copeprxanve BUIOB JedaTrenbHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax (usuku
orpeensieTcss X 0coObIMU 00pa3OBaTENbHBIMU MOTpeOHOCTAMU. [ToMUMO HIUPOKO
ucnosbdyembix B @OIT OO0 olmux asis BceX 00y4aromuxcsi BUJOB JAESTEIbHOCTH
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CJIEyeT YCWJINTh BUBI ACSITEIbHOCTH, crieUn(UYHbIC ISl JAHHON KaTeropuu JeTew,
o0ecreurBaoIIue OCMBICIIEHHOE OCBOECHUE COAEpkKaHUs 00pa30BaHuUs MO MPEAMETY:
YCWIEHHE NPEIMETHO-IIPAKTUYECKON JEATENBbHOCTH C AKTHUBU3ALMEN CEHCOPHBIX
CUCTEM; OCBOCHUE Marepuaja C OMOpPOd Ha aJITOPUTM; «IIOLIArOBOCTh» B W3YUYEHUU
MaTepualia; HUCIOJIb30BAaHUE JOIMOJHUTEIbHOM BHU3YaJbHOM OMOpPBI  (CXEMBI,
mabJoHbl, OMOpHBIE TaOMUIbI); pPEYEBOM OTYET O TpPOLlecCe M pe3yJibTare
NEeSTENbHOCTH; BBINIOJHEHUE CHEIHATbHBIX 3alaHUii, 00ECEeYMBAIOIINX KOPPEKLIUIO
peryjsiiuM  y4eOHO-TIO3HABATEIbHON JESTENbHOCTU M KOHTPOJIb COOCTBEHHOTO
pe3yJibTarta.

His oOyuaromuxcst ¢ 3P cyiiecTBeHHBIM SBISIOTCS NPUEMBI pabOThl €
JEKCUYECKUM MarepuasioM 1o mnpenMery. [IpoBoautcst cneuuanbHass pabora 1o
BBEJICHUIO B aKTUBHBIM CJIOBaph OOYyYaIOLIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3ygaemble TEepMUHBI BBOJATCS Ha TOJHMCEHCOPHON OCHOBE, 00s3aTelbHA
BU3yaJIbHASI MTOAJEPKKA, AITOPUTMBI pabOThI C ONpEIEICHHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIu3aluyd TEPMUHOJIOTHH.

B cBs3u ¢ 0ocoObIMH 00pa3oBaTENbHBIMU MOTPEOHOCTAMH OOYYAOIIMXCS C
3IIP, mpu mjuaHUpoBaHUM pabOTHl YUYEHUKA HA YPOKE CIEAYET MNPHUIIEPKUBATHCA
CJIEIYIOIUX MOMEHTOB:

1. Ilpu ompoce HEoOXOAUMO: [aBaThb QJITOPUTM OTBETA; pa3pelaTh
II0JIb30BAThCS IUIAHOM, COCTABJICHHBIM TP MOJrOTOBKE JOMAIIHETO 331aHUs; 1aBaTh
Ooibllle BpEMEHM TOTOBUTBCA K OTBETY Yy JOCKM; paspemiarb JenaTh
IpeIBapUTEIbHBIE 3aMIUCH, 0JIb30BATHCS HATJISAHBIMU OCOOUSMHU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJSIINE M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE TOMOTYT UM HOCJIEA0OBATEIBHO U3JI0KUTh MaTeprall.

3. CucremMaTHyecKu MPOBEPATh YCBOCHHE Marepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOEIOB B MPOUIEIIEM MaTepuUale.

4. B npouecce U3ydyeHHus HOBOIrO Marepuana BHUMAaHHE YUYEHUKOB oOpaniaeTcs
Ha HanboJiee CI0XKHbBIEC pa3eibl u3ydaemoil TeMbl. Heo6xoaumMo varie oopaiarbes K
HUM C  BOIIPOCAMM, BBIICHSIOIIMMU  [OHMMaHue y4yeOHOro Marepuana,
CTUMYJIMPOBATh BONPOCHI MPU 3aTPYAHEHUSX B YCBOEHUH HOBOTO MaTepHaia.

Mecto yueOHOro npeamera «@u3uka» B y4eOHOM IJIaHe

B coorBerctBUM ¢ ®DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 00I11er0o 00pa3oBaHus yueOHbIN npeameT «Du3nka» BXOAUT
B MPEIMETHYI 00yacTh «ECTEeCTBEHHBIE HAyKW» M SIBIACTCS 00S3aTENbHBIM IS
uzyyenusi. Copnepxkanve ydeOHOro mnpeamera «@Pu3nkay, MNPEICTABIEHHOE B
®denepanbHOil paboueit nporpamme, coorBeTcTByer GI'OC OO0, DenepanbHOi
oOpa3oBarenpbHOl MporpaMMe OCHOBHOTO oOiero oOpaszoBanus, DenepanabHOil
aJanTUPOBAHHOM 00pa30BaTEIBLHOM MMpOorpaMMe OCHOBHOIO OOIIEro oOpa3oBaHUs
JUIsl O0y4YaroIMXCcs € 3aJepKKON TCUXUYecKoro pazsutus. OOllee YUCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3y4deHus: pusuku Ha 6a3oBOM ypoBHe, — 238 4yacoB: B 7
KJj1acce — 68 yacoB (2 yaca B HefieNnt0), B 8 Kiacce — 68 yacoB (2 yaca B HEJEN0), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COLAEPXAHUE YYEBHOI'O ITPEIMETA «PU3UKA»

7 KIIACC

Pazges 1. ®usuka u e€ posib B IO3HAHUM OKPYIKAIOLIEro Mupa

@du3ukKa — HayKa 0 npupoae. ABieHus npupoasl (MCl). dusnyecKue SBJICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckre BeaUUMHBL. M3MmepeHue ¢u3nyecKux BeNUUMH. Duzuueckue
npubopel’. Ioepewnocme uszmepenuii. MexIyHapoIHas CHCTEMA eIHHHULL.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKH U3y4aroT npupony. Ecmecmeenno-
HAYYHbIL  MemoO NO3HAHUA: HAOJI00eHUue, NOCMAHOBKA HAYYHO20 B0ONpOCa,
8bIOBUdICEHUE — 2UNOMmMe3, IKCNepuMeHm no npoeepke 2unomes, 0ObACHeHUe
Habodaemozo sasienus. Onucanue hu3u4ecKux sa8ieHull ¢ NOMOUbI0 Mooeel.

[IpeameT u MeTOBI PUMKH.

ﬂemoucmpauuu3

1. MexaHuueckue, TEIJIOBbIE, DJJICKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHHUS.

2. duzndeckue TpUOOPHI U MpoleIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM M

1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol

1.Onpenenenrie 1eHBI JETIEHUS W3MEPHUTEIBHOrO mpubopa (MCHONIB3Ys
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).

2. 3mepenne paccTOsSTHUM.

3. U3mepenne 06bEMa KUAKOCTH U TBEPIOTO TENa

4. Onpeodenenue pazmepos mMaivlx mel.

5. N3mepenne TemmepaTypbl TpH IOMOIIHM JKHIKOCTHOTO TEpMOMETpa H
JTaTYAKaA TEMIIEPATYPHI.

6. Ilpogedenue uccredosanus no nposepke 2unomeswvi:. OAIbHOCMb NOAEMA
wapuka, nywerHHo20 20pU30HMAibHO, mem Ooabule, yem OoabuLe blCOMA NYCKA.

Paszgea 2. [lepBoHavyajibHbIe CBEICHUA O CTPOCHUM BeELIECTBA

CrpoeHune BewiecTBa: aTrOMbl M MOJIEKYJIBL, ux pasmepsl. Onvimul,
ookasvleaioujue OUCKpemHoe cmpoeHue 6euecmsd.

JBmxenue dactul BemecTtBa. CBS3b CKOPOCTH JIBHJKEHHMSI YacTUL[ C
temneparypoil. bpoyHoBckoe aBmkeHue, nupdys3us. Bzaumooleiicmeue uacmuy
gewjecmea: NPUMANCEHUE U OMMAIKUEAHUE.

1 MC — sneMenTHI comeprkansi, BRIIOUAIONIHE MEKITPEMETHBIE CBSA3H, KOTOPHIE TOAPOOHEE PACKPHITHI B
TEMaTHYECKOM LUIAHUPOBAHUH.

% 371ech ¥ aee KypCHBOM 0003HAUEHB! TEMbI, H3Y4EHHE KOTOPBIX IIPOBOAUTCS B O3HAKOMHTEILHOM ItaHe. [learor
CaMOCTOSITEIIBHO OTpeessieT 00beM U3y4aeMoro MaTepuaa.

® Bee JlemoncTparuu u JIabopaTopHbie pabOTEI, IPEICTABICHHBIC B COAEPKAHMH, TOMYCKAeTCs (MOKHO) IIPOBOJIUTS,
HCIIOJIB3Ysl MHPOPMAIHOHHBIC M AIEKTPOHHBIC TEXHOIOTUH (ITU(BPOBBIC 00pa30BATEIBHEIC PECYPCHI).
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ArperaTHble COCTOSIHUS BEIIECTBA: CMpOeHUe 2a308, HCUOKOCMeEl U MEEPObIX
(kpucmaniuueckux) men. B3aumoceszv medcoy ceoucmeamu 8ewecme 8 pPAa3HbIX
azpe2amHulX COCMOSHUAX U UX AMOMHO-MOAEKVAAPHbIM cmpoeruem. Ocobennocmu
azpe2amHulx COCMOSHUL 800bL.

ﬂemoucmpauuu4

1. HaGmonenre OpoOyHOBCKOTO JIBUIKEHHS.

2. Habmoaenue nuddyzuu.

3. Habnwooenue  aenenuil, 00 BACHATOUUXCS NpUmMAAHCeHUueMm unu
OMMANKUBAHUEM YACMUY 8eUeCmEd.

Jlabopamopnwie pabomul u onvimol

1. Oyenxa ouamempa amoma Mmemooom psdo8 (C UCHONIL30BAHUEM
gdomoepaguii).

2. OmnpITH 110 HAOJFOACHUIO TETUIOBOTO PACIIIMPCHHMS T'a30B.

3. OmpITel IO OOHAPY)KEHUIO NEUCTBHSI CHJI MOJICKYJISIPHOTO TPUTSKCHHUS
(2/1eKmpoHHas 0eMoHCmpayus).

Pa3ngen 3. /IBu:keHHe U B3aUMOAelCTBHE TeJl

Mexanudeckoe JBHKEeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JBUKEHUE.
Ckopoctb. Cpedusisi ckopocmev npu HEpasHOMEpPHOM Oeudxcenuu. Pacuér myTu u
BPEMEHU JBUKCHUSI.

SBnenue wuHepuuU. 3aKoH uHepyuu. Bzaumooelicmseue men Kax NpuduHa
UsMeHeHUusi ckopocmu Ogudcenusi men. Macca kak mepa unepmHocmu menda.
[InotHocTe BemiectBa. C@A3b NAOMHOCMU C KOAUYECEOM MONEKY 8 eOUHuye
006véMa sewecmsa.

Cuiia kak XapakTepucTUKa B3aumojierctBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpto OuHamomempa. SIBIeHUE TATOTEHUS U CUJA
Tsokectd. Cuna msowcecmu na opyeux niaanemax (MC). Bec tena. HeBecoMoCTb.
CiioxxeHue cuJji, HalpaBJICHHBIX MO OAHOM mpsiMoil. PaBHOneicTBytomasa cui. Cuna
mpeHus. Tpenue ckonvbocenuss u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoncmpauuuS
Halnronenue MmexaHn4eckoro IBM>KEHUS Tela.

N3mepenrie ckopoCTH MPSIMOTUHEHHOTO ABUKECHUSI.
HaGnronenue siBneHus nHEpIUy.

HaGnronenue n3MeHeHnsi CKOpOCTH TP B3aUMOJICHCTBUU TeE.
CpaBHeHHE MacC MO B3aUMOJICUCTBUIO TE.

CroxeHue Cull, HalpaBJICHHBIX 110 OJHOU MPSAMOI.

Jlaﬁopamopmﬂe pabomul u onvimol

1. Onpenenenue  CKOpPOCTM  PAaBHOMEPHOrO  JIBMKEHUA  (LIapuka
B )KMJIKOCTH, MOJCIU JJEKTPUYECKOTO aBTOMOOWIISI U T.I.) (371eKmpOHHAA
oemoncmpauus).

R N

% 311ech ¥ aIee MPUBOIUTCS PACIITHPEHHBIN TIEPEUeHb Ta00PATOPHBIX PAGOT U OIBITOB, H3 KOTOPOTO YUHTEIb JeIaeT
BBIOOD MO CBOEMY YCMOTPEHHIO.



2. OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKECHHS OpycKa WIIM IapHKa 10
HAKJIOHHOW TITOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

4. OneITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PacTsDKEHHS (AedopMaiiun)
OPY>KUHBI OT TPUIOKEHHON CHUJIBI.

S. OnpITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHS OT

BECa TeJia U XapaKTepa COMPUKACAOIINXCS MOBEPXHOCTEH.

Paszgea 4. /laBjieHue TBEPABIX TeJ, sKUAKOCTEH U ra3oB

Hasnenune. Cnocodvl ymenvuienuss u ysenuveHus oaeienus. [lasnenue 2aza.
3asucumocmv Oasénenus 2aza om o00véma, memnepamypwul. llepedaua Oasnenus
meeépoviMu menamu, rHcuokocmamu u 2azamu. 3axon Illackansa. [Inesmamuueckue
MawuHbl. 3aBUCUMOCTD JABJIECHUS KUAKOCTH OT Tiyounsl. Coobwarowuecss cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emnn u armochepHoe AaBieHue. [Ipuuumnvl cyujecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UcCUMOCb AMMOCHEPHO20 0asleHUs. Om 8blCOMbL HAO YPOBHEM MODAL.
IIpubopwl Ons uzmepenus ammocgheprozo 0asieHus.

eiicmeue srcuoxocmu u 2aza Ha nocpysHcéHHoe 6 HUX meno. BeITalkuBaromas
(apxumenoBa) cuna. 3axon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTb JABJIEHUA raza OT TeMIEPATYPHI.

[lepenaua naBneHUs )KUAKOCTHIO U Ta30M.

Coobmatomuecs cocy/ibl.

I'mopaBnnueckuit mpecc.

[IposiBnienue nercTBUst aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKMBAIOMIEH CUJIBI OT 00bEMa MOTPYKEHHOW 4YacTh
Tela U MJIOTHOCTU KUAKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIAKOCTH.

8. VYcaoBue maBaHus Tel: IUIABaHUE WIIW MOTPYKEHUE Tel B 3aBUCUMOCTH
OT COOTHOUIEHUS TJIOTHOCTEN Tella U AKUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook wnrE

1. HccnenoBanue 3aBUCUMOCTH Beca Teljla B BOJIE OT 00bEMa NOrpyKEHHON
B KUJKOCTb YaCTH TeJIA.

2. OnpeneneHue BBITAJIKUBAIOIICH CHJIBI, JEWCTBYIOLIEH Ha  Telo,
NOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBHCMMOCTH BBITAIKMBAIOLIECH CHIIBI, JEUCTBYIOIIEH Ha
TEJI0 B )KUAKOCTH, OT MAcChl TeJa.

4. OneITBl, JIEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAIKUBAIOIIEH CHJIBL,

JNEUCTBYIOIIEH Ha TENO B KUIAKOCTHU, OT 00bEMa MOTPYXKEHHOW B JKMIKOCTh YacTH
TeJIa U OT IUIOTHOCTH KUJKOCTH.

S. KonctpyupoBanue  apeomerpa WM KOHCTPYMPOBAHHUE  JIOJKHU
Y OIIPEAEIECHUE €€ TPY30II0IbEMHOCTH.



Pazgen S. PaGora n MomHoCTh. JHEprus

Mexanundeckast pabota. MOITHOCTb.

[IpocTtble MexaHWU3MBL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecusi puiyaza. Ilpumenenue npasuna pasrnosecusi pvluaza K 610Ky. «3onomoe
npasuno» mexanuxu. KIIJ] npocteix mexanu3zMoB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunemuueckas u NOMEHYUANbHAS  IHEPIUSL.
lIpespawenue o0Ho20 6uda MmexaHuueckou 3Hepauu 6 Opy2ou. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu

1. IIpuMmepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimot’

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBM)KCHUHU Tella
110 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBanne yciioBril paBHOBECHs pblyara.

3. N3mepenue KITA HAKJIOHHOU IIJIOCKOCTH (3.1eKkmponnasn
oemoncmpauus).

4. N3yueHne 3aKkOoHAa COXpAaHEHUS MEXAaHWYECKOH SHEPrUuu (271eKmpoHHAaAs
oemMoHcmpayus).

8 KUIACC

Pazgea 6. TermioBbie sABJICHUS

OcHo6Hble  NONOJCEHUsI  MOJNEKVISIPHO-KUHEeMUYEeCKOU meopuu  CmpoeHus
seuecmea. Macca u pazmepvt amomos u monexyis. Onvimbsl, nOOmMeepHcoaroujue
OCHOBHbLE NONONCEHUSL MONEK)YIAPHO-KUHEMUYECKOL Meopul.

Mopgenu TBEPAOro, JKUAKOIO M Ta3000pa3HOr0 COCTOSHHUM BEIECTBA.
Kpucmannuueckue u amopgpnoie mena. Obwvscuenue ceolcmes 2a3o8, Hcuokocmeu u
MEEPObIX mell HA OCHOBE NOJONCEHUU MOAEKVIAPHO-KUHEMUYeCKOU mMeopuu.
CmauuBaHue u KanuuispHole s6leHus. Tennosoe pacuupenue u cocamue.

Temmneparypa. Cgsazp memnepamypvl cO CKOPOCMbIO MENI0B020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprua. Cnocobvl  uzmeHeHusi  GHYMpeEHHel  dHepul:
mennonepeoada u cogepuienue pabomeoi. Buowt mennonepeoaydu.
Menionpo8OOHOCHb, KOHBEKYUS, U3TYYEHUe.

KonuuectBo TemnoTel. Yoenvnas mennoémxocms Geuwjecmsa. Tennoobmen u
meniosoe pasrogecue. Ypaguenue menjiogoco baiauca.

lInaenenue u omeepoesarue KpUCMALIULECKUX 8eujecms. YOelbHas menioma
nnasnenus. llapoobpazosanue u koumdencayus. Hcenapenue (MC). Kunenwue.
Yoenvnas mennoma napoobpazosanus. 3asucumocms memnepamypbl KUNEHUs Om
ammocgheproco dasnenus. Brascnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2copanusi.

Ipunyunor pabomor mennosvix osucameneu. KIIJ[ mennosoco oOsucamens.
Tennogvie dsucamenu u 3awuma okpyxcaroweti cpeovt (MC).

10



3axon coxpanenus u npeepawenus dHepeuu 8 menyiogvlx npoyeccax (MC).

Hemoncmpayuu

1. Habmonenue OpoyHOBCKOTO IBUXKEHUSI.

2. Ha6nronenune muddysun.

3. HaGnronenue sBneHnii cMauyMBaHUS U KaWLIIPHBIX SBJICHUN.

4, Habntonenue TeniaioBoro paciimpeHus Ted.

5. V3MeHeHne AaBieHUS Ta3a MPU U3MEHEHUU 00bEMa M HarpeBaHWH WIIH
OXJTKICHHH.

6. [IpaBuna u3MepeHus: TeMrepaTyphl.

7. Buns! Teruionepeayu.

8. OxJtaxkieHue mpu COBEPIICHUU padOThI.

9. HarpeBanue npu coBepIiiieHUN paOOThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHmHe TEIIIOEMKOCTEHN pPa3IMUHBIX BEIIECTB.

11. HaOGmroneHue KUNeHUs.

12. HalGmrogeHune moCTOSHCTBA TEMITEpaTypPhl IPH TJIABJICHUH.
13. Mojenu TeIIOBbIX IBUTATEIICH.

Jlabopamopnsie pabomul u onvimol

1. OnbITEl MO OOHAPYKEHUIO JACHCTBUSI CHIJI MOJIEKYJISIPHOTO TPUTSIKEHUS
(3/1eKmpoHHas 0emMOHCmpayusi).

2. OnbIThI O BRIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnbIThl MO HAOJIIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. Omnpenenenue gaBjIeHUS BO3yXa B 0a/UIOHE MITPHUIIA.

d. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
00b€Ma M HarpeBaHUs WIN OXJIAXKICHHUSL.

6. Ilposepxa cunome3svl nUHEUHOU 3a8UCUMOCTU OTUHbL CMONOUKA
AHCUOKOCMU 8 MEPMOMEMPULEeCcKol mpyoKe om memnepamypol.

7. Habntonenne w3MeHeHHMsT BHYTPEHHEW »HHEpPruM Tejda B pe3ysibTaTe
Teryionepeaay U paboThl BHEITHUX CHUJI.

8. UccnenoBanue siBaeHUsS TEIIOOOMEHA MPH CMEIIMBAHWM XOJIOJHOW U
ropsiuYeu BOJIBI.

9. Onpedenenue Koauvyecmea meniomsl, HOAYYEHHO20 B000U Npu

menyioobMeHe ¢ HazpemviM MemaiiuyecKum YuruHOpoM.
10. HccnenoBanwme mporecca UCIapCHHUS.
11. Omnpenenenne OTHOCUTEILHOU BIAXKHOCTH BO3IyXa.
12.  Onpeoenenue yoenvbHol meniomol NAAGLEHUS 1bOd.

Pazgea 7. JiekTpuvyecKkue ¥ MArHUTHbIE SIBJICHUS

Inexmpuzayuss men. JIBa poma 3IIEKTPUUYECKUX 3apsiaoB. BzaumopeinctBue
3apsKEHHBIX TEIL.

Onextpudeckoe noise. [lpunyun cynepnosuyuu 271eKmpudeckux noneu (Ha
Ka4ecmeenHoM YpogHe).
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Hocumenu snexmpuueckux 3aps008. Onemenmapuulil 31eKmMpuseckutl 3apsio.
Cmpoenue amoma. 1IpoBOJHUKM U  JUDJICKTPUKU. 3aKOH  COXPaHEHUS
3JIEKTPUYECKOTO 3apsiia.

DNEeKTpUUEeCKUd TOK. VYcenosus cywecmeosanus 31eKmpuyecko2o moKd.
HUcTouyHnKM TOCTOSIHHOTO TOKa. JIeHWCTBUSL SIEKTPUYECKOrOo ToOKa (TEIJIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpudecKull mox 8 HCuOKOCmsX U 2a3ax.

PaGota u MOIIHOCTh JJIGKTPUYECKOTO TOKA. 3akon [locoyni—/lenya.
dnexmpuyeckue yenu u nompedumenu INeKMpPUYECKol OHepeuu 6 Ovimy.
Dnektpuueckas uenb. Cuia Toka. DnekTpuueckoe HampsbkeHue. CONnpoTHUBIICHUE
IIPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmaa. 3akoH Oma JJid ydacTKa IEmu.
[TocnenoBaTenbHOE U MapajUieIbHOE COCIMHEHHWE NPOBOAHUKOB. Kopomkoe
3aMbIKaHUe.

[TocTosiHHBIE MarHUTHIL. B3auMonelcTBHE NOCTOAHHBIX MAarHUTOB. Macnummoe
none. Maenumnoe none 3emau u e2o 3HaueHnue Onsi Hcushu Ha 3emne. Onvim
Opcmeoa. Maznumnoe none anekmpuuecko2o moka. llpumenenue 3nekmpomacHumos
6 mexHuke. Jlelicmeue MacHUMHO20 NOJNSL HA  NPOBOOHUK C  MOKOM.
Onexkmpoosueamens NOCMOAHHO20 MoKa. Hcnonvzosanue snexkmpoogucamenceti 8
MEXHUYeCKUX YCmpoucmeax u Ha mpawcnopme.

Onvimor @apaoes. HAenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inekmpozenepamop. Cnocobul NOJIy4eHUs. 9JIeKMpU4ecKou SHepauU.
DJIEKTPOCTAHITUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu
DJIeKTpU3aLus Tell.

JIBa pojia SJIEKTPUUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOMA.
DIIEKTPOCTaTUYECKAs] MHAYKIIUS.

3aK0OH COXpaHEHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKY U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUMN 3JIEKTPUUYECKOTO MOJIS.

M CcTOYHUKH TTOCTOSHHOTO TOKA.

JlencTBUA 3IEKTPUUECKOTO TOKA.

0. DIJEeKTpUYECKHI TOK B KHUJIKOCTH.

11. T 'a3oBwIii pa3ps.

12. H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. H3mepeHHe 2JIEKTPUICCKOT0 HAIPSIKEHUS BOJIBTMETPOM.

14. PeocTaT u Mara3uH CONPOTUBIICHUII.

15. BsaumopelcTBHE MOCTOSTHHBIX MarHUTOB.

16. MonuenupoBaHue HEBO3MOKHOCTH pPa3JICJICHHS TTOJIFOCOB MarHHTA.
17. MonaenupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmiT OpcTena.

19. MarsauTHOE MoJjIe TOKA. DIEKTPOMAarHuT.

20.  [leficTBHe MarHUTHOTO TIOJISI HA TPOBOHUK C TOKOM.

21. DNeKTpoaBUTATENh MIOCTOSHHOTO TOKA.

22. HccrnenoBaHue SBICHUS ICKTPOMATrHUTHON HHIYKIIHH.

12

HBoo~NooGkwNE



23.  OmbiTel Dapages.

24. 3aBUCHMOCTb HAMpaBICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25.  DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomuol u onvimol

1. OmeITEl O HAONIOACHWIO DJEKTPU3AMU Tel WHAYKIHEH W TIpH
COTIPUKOCHOBCHHH.

2.  HccnenoBanue ACHCTBUS DIACKTPUYCCKOTO IOJISI HA TPOBOJHUKH U
TVDIIEKTPUKH.

3. COopka 1 npoBepka padOThI IEKTPUUECKON IEMU MOCTOSHHOTO TOKA.

4.  VI3aMepeHue u peryMpoBaHUE CUJIbI TOKA.

5. HM3mepenue u peryivpoBaHuE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, udywe2o uepesz pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPIHCEHUS HA Pe3Ucmope.

7. Onvimet, 0eMoHCmpupylowue  3a8UCUMOCMb  INIeKMPUYECKO20
conpomuenenus npoeoOHUKA OM e20 OJUHblL, NIOWA0U NONEPEeyHO20 CedeHUus U
mamepuana.

8.  Ilposepxa npasuna cnodceHus HANpAXCeHUll Npu Nnocied08amenbHOM
COeOUHEeHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 0ns cuibl MoOKa NpU NAPAIIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenue paboOTHI AIEKTPUISCKOTO TOKA, HAYILETO Yepe3 pe3nucTop.

11. OmnpenpeneHre MOUIHOCTU 3JIEKTPUYECKOIO TOKA, BBIACIIEMON Ha
pe3ucTope.

12. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHWe MarHUTHOTO B3aMMOJICHCTBHS MOCTOSTHHBIX MarHUTOB.

15. H3yuyeHue MarHMTHOTO TIOJII TIOCTOSHHBIX MArHUTOB TPU  HX
00BbEIMHCHUU U Pa3JIeTICHUH.

16. HccnenoBanue neWCTBHS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

17.  OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHIIBI B3aUMOJCHCTBUSA
KaTyIIKKA ¢ TOKOM M MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUs TOKA B KaTYIIKE.

18. H3yuenue AecTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 21eKmpoosucameis.

20. UMsmepenue KII/] anmexTpoaBuraTeibHON yCTAaHOBKH.

21. OmnpITEl MO WCCJICAOBAHUIO SIBICHUS JJICKTPOMATHUTHON WHIYKITUU:
UCCJIeIOBAaHNE U3MEHEHUH 3HAUEHUS U HAMIPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJEHUSA
Mexanuyeckoe ABWkeHHe. MarepuanbHas Touka. Cucrema oOTcYéTa.
OTHOCUTETLHOCTh MEXAaHMYECKOTO JBWKEHHUA. PaBHOMepHOe NpsSMOJUHEHHOE
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nBwxenue. Hepasnomeproe npamonuneiinoe oOgudiceHue. CpemHsisi U MCHOBEHHAS
CKOPOCMb mena npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe ogudcerue. (CBOOOIHOE
nagenue. Onvimol I anunes.

Jluneunas u y2nosasn ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepseiit 3akoH HeroTona. Bropoit 3akon Herotona. Tperuit 3akon HeroTona.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs noKosl, opyaue uobl MpeHUs.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. /Jeuscenue nianem eoxpye Coanya (MC). Ilepeas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOW TOYKHU. AOconomno meépooe meno. Pasnosecue
meép0020 mena ¢ 3aKpenjiéHHol ocvio 8pawjeHus. MOMEeHT cuibl. [lenmp msocecmu.

Nmvmnynec Tena. Usmenenue umnynvca. Umnynsc cunvi. 3aKOH COXPaHEHHS
uMmiyibsca. Peaktusnoe npuxenue (MC).

Mexanuueckass pabora u MOHIHOCTh. PaboTa cui TsKeCcTH, ympyeocmu,
mpenusi. Ceazb sHepeuu u pabomol. lloTeHIIManbHAsT SHEPTUS TeJa, MOIHITOTO Hall
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvras snepeus cocamou npystcunvl. Kunetnueckas
sHeprusi. Teopema o Kunemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOMN
SHEPIUMu.

Hemoncmpayuu

1. Habmronerne MeXaHMYeCKOTO JBHKCHHUS Tela OTHOCUTEIBHO Pa3HBIX
TEJ OTCUETA.

2. CpaBHeHUEe TyTEeld W TPACKTOPUN ABUIKEHHSI OJTHOIO U TOTO K€ Teya
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCUETA.

3. N3mepenne cKkOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUSL.

4, HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

S. HabGnronenue nBr>xeHUs Tela 1Mo OKPYKHOCTH.

6. Habnronenne MeXaHMYECKUX SIBICHUM, MPOUCXOAIIUX B CHCTEME

orcuéra «Temexka» nmpu e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KEHUU OTHOCHTEIHHO
KaOuHeTa PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Teja OT MacChl Tella U JCHCTBYIOLIEH Ha HETo
CHJIBI.

8. HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICHCTBUH TEIL.

9.  l3meHeHue Beca Tena MPH YCKOPEHHOM JIBHKCHHH.

10. Ilepemaua ummymbca Mpu B3aUMOACHCTBUU TEJL.

11. IIpeoOpa3oBaHus SHEPTUH NPU B3AUMOICHCTBUH TEII.

12.  CoxpaHeHue UMITyJIbca IPU HEYNIPYTrOM B3aUMOJIEHCTBUU.

13. CoxpaHeHne UMIyJbca Mpu aOCOTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

14. HaOnroaeHue peakTUBHOIO JIBHXKEHUS.

15. CoxpaHeHrne MEXaHMYECKOM SHEPTUU IPHU CBOOOTHOM MAJCHHH.

16. CoxpaHeHne MeXaHWYECKOW OJHEPrHM TpPH MABKCHUU Tela TOJ
JNEUCTBUEM IIPYIKUHBI.
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Jlabopamopnwie pabomul u onvimol

1.  Koucmpyuposanue mpakma 014 pa3eona u OaibHetue20 pagHoMepHO20
0BUIICEHUS. WAPUKA UTU TNETEHCKU.

2. Omnpenenenne cpeqHed CKOPOCTH CKOJBXEHUS OpycKa WM JBUKEHUS
HIapUKa [0 HAKJIOHHOW ITIOCKOCTH.

3. OnpeneneHrue yCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JBHKEHUH IIO
HAaKJIOHHOM IJIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH IMyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBYOKEHUH 0€3 HauaJIbHOW CKOPOCTH.

S. IIposepka eunomeswvi: eciu npu pasHOYCKOPEHHOM O8UdCEHUU 6e3

HAYAIbHOU CKopocmu nymu OmMHOCAMCA  KAK pﬂd HeYemmwvix quces, mo
coomeemcmeyrouwue npomesiCymKu 6pemeru 0O0UHAKOBYL.

6.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIbI
HOPMAaJIbHOTO J1aBJICHUSI.

7. Onpenenenre K03 GuIMeHTa TPEHUS CKOIBKCHHSL.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS NIPU PAaBHOMEPHOM ABM)KCHHUU Tella

110 TOPU3OHTAJILHON MOBEPXHOCTH.

10. Ompenenenue pabOThl CUJBI  YOPYTOCTH TMpU  TOIBEME Tpy3a
C MUCIOJIb30BaHMEM HEMOJIBHXKHOTO U MOJABUKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAaHEHUS SHEPIHH.

Pa3znen 9. Mexannveckue KoJ1e0aHUsI U BOJIHbI

KomnebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKH KOJEOAHUM: TEPHUOI,
4acToTa, aMIuIuTyaa. Mamemamuueckui u npysrcunHviu masmuuku. llpespawenue
SHepauU NpuU Ko1eodamenbHOM O8UHCEHUU.

3aryxaronue kojebanus. BeiHy)xneHHbie kosiebanus. PesoHanc.

Mexanuueckue BoJiHBL. CBOHCTBAa MEXaHUUYECKUX BOJH. [IpodonvHble u
nonepeumnsle 80HbL. [[TIUHA BOIHbI U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80JIHbL 8 MBEPOOM meie, ceticmudeckue 8onnbl (MC).

3ByK. [ pomxocms 38yka u evicoma moua. Ompadicenue 38yka. Ungpaseyx u
VILbMPA3BYK.

Hemoncmpayuu

1. HaOmronenne xoseOaHUM Tel MOA NEWCTBUEM CWIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. HaOnronenue konebanuii rpy3a Ha HUTU U HA NIPYKUHE.

3. HaOnronenue BbIHYKIEHHBIX KOJEOaHUI U pe30HaHca.

4. Pacnpoctpanenue mpo10AbHBIX U MOMEPEYHbIX BOJIH.

d. HaGnronenue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnvie pabomul u onvimul
1. OnpeneneHne 4YacToTbl M NEpUOJA KOJEOAHUM MaTeMaTU4ecKOro
MasiTHUKA.
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2. OrnpeneneHrue 4acTOThl M TIEPHOJa KOJIeOaHUN MPYKHMHHOTO MasTHUKA
(271eKmpoHHas 0emoncmpauusi).

3. UccnenoBanne 3aBUCMMOCTH Tiepuojia KoJIeOaHWW TIOJBEIICHHOTO K
HUTH TPy3a OT JIJINHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTHM  Tepuoda KOJ€OAHUW  TPYKUHHOTO
MAasITHUKA OT MACCHI Tpy3a (2/1eKMPOHHAA 0eMOHCHPAYUsL).

5. [IpoBepka HE3aBUCUMOCTH MepHoJia KojaebaHui rpy3a, MOABEHIEHHOTO K
HUTHU, OT MacChl Ipy3a.

6. OnpIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb IEpuojAa  KoJeOaHHit
NPY>KUHHOTO MasiTHUKA OT MAcChl rpy3a U >KECTKOCTH MPY>KUHBI.

7. N3mepenne  ycKopeHHss  CBOOOJHOTO  TAJCHUS  (271eKMpOHHAsA
oemoncmpauus).

Pazgea 10. DnekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI

DnNeKTpOMarHuTHOE  MoJIe.  DJIEKTpOMarHuTHele  BOJHBL.  Ceoticmea
NeKMpoMacHumuvlx 6oaH. ILllkana snekmpomacHumuslx 6oaH. Hcnonvsosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOU CEA3U.

DJleKTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BomHOBBIE CBOWCTBa

CBeTa.

Hemoncmpayuu

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

JaGopamopnvie pa6omst u onvimot’

1. N3yuenne CBOMCTB AIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIHHOTO
TenedoHa.

Pazgen 11. CBeToBbIe sIBJICHUS

JlyueBas Mmozenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axkou
ompasicenus ceemad.

[Ipenomnenue cBera. 3akOH TMpPEIOMIIEHUS CBeTa. [lonnoe eHympenHee
ompadicenue ceema. Hcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYEeCKUX C6emo800aXx.

Jlunza. Xon nyuwedr B smH3e. Onmuueckas cucmema @omoannapama,
mukpockona u meneckona (MC). I'na3z kax onmuyeckas cucmema. bauzopykocmo u
O0A/IbHO30PKOCHb.

Pasnoocenue 6enoco ceema 6 cnekmp. Onvimvr Hviomona. Cnoowcenue
CNEeKMpalbHblX YBEMOo8.

Hemoncmpayuu

1. [IpssmonuHEHOE pacpOCTPAaHEHUE CBETA.

2 OTtpaxeHue cBeTa.

3 [Tonydenue nzo0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [Ipenomnenue ceera.

5 OnTtuyeckui CBETOBO/I.
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Xox mydeit B coOuparoriei JInHse.

XoJ1 Ty4er B paCCEUBAIOIIEH JTMH3E.

[Tomyuenue n300pa’keHNi ¢ TOMOILBIO JINH3.

[Tpunumn neiictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
10. Mopens rnasa.

11. PaznoxeHue 6ei0ro CBEeTa B CIEKTP.

12. TlomyyeHue 6en0ro cBeTa NpH CI0KEHUH CBETAa PA3HBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol

©®~No®

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAKEHHsI CBETOBOT'O JIyda OT yria
najeHusl.

2. N3yuenune xapakTepucTUK N300paxeHus MpeMeTa B INIOCKOM 3epKalie.

3. UccnenoBanre 3aBUCUMOCTH yTrila IPEJIOMIICHHS CBETOBOTO Jyda OT
yTIJia MaJICHHs] Ha TPAHUIIE «BO3yX—CTEKIION.

4. [Tomyuenue n300pakxeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

S. Onpenenenue  (GOKYCHOTO  pacCTOSIHUS W ONTHUYECKOW  CHJIIBI
coOuparonet JUH3bI (21eKMPOHHAA 0EMOHCMPAUUSL).

6. OneITel 1O pa3yIOKEHUIO OEJoro CBEeTa B CHEKTp (2J1eKmpoHHAaA
oemoncmpauus).

7. OnpITHl MO BOCHPUSITHIO 1IBETA MPEAMETOB MPHU UX HAOIIOJECHUU uYepes

[[BETOBbIC (PUIIBTPHI.

Paznen 12. KBanToBbI€ SIBJICHUS

Onvimst Pezeppopoa n mnaHerapHas Mojeiab atoma. Mojens atoma bopa.
Hcnyckanue u noenowenue céema amomom. Keanmeol.

PamnoaktuBHOCTE. Anbgha-, 6ema- u eamma-usznyuenus. CTpOCHUE aTOMHOTO
anpa. Hyxknonnas moodens amomnozo Aopa. Hzomonwv.  Paoduoaxmuenvle
npespaujenus. llepuoo nonypacnada amomuulx soep.

SAnepHble peakmuu. 3aKOHBI COXPAHEGHHS 3apSIOBOTO M MacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Connya u 36é30 (MC).

SAnepHas sHepreTuka. /Jleucmeus paouoaKkmueHblX U3TY4YeHUll HA JHCUble
opeanuszmol (MC).

Hemoncmpayuu
CrexTpbl U3Ty4EeHHsI U TIOTJIONICHUSI.

CrexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/ia.

Habnronenue tpexkoB B kamepe BunbcoHa.

PaboTa cuérunka HOHU3HPYIONTUX U3ITYUSHUH.

Peructparus u3nydeHus NpupoIHBIX MUHEPAJIOB M MPOITYKTOB.
ﬂaﬁopamopmﬂe pabomul u onvimol

oU A wN P

1.  Habnwooenue cniowHbix u TUHEUYAMbIX CHEKMPOS U3TYUEHUSL.

2. HccnenoBanre TPEKOB: U3MEPEHUE SHEPTHHM YaCTULBI IO TOPMO3HOMY
nyTu (1o poTorpadusm) (2.1eKmponnas oemoncmpayus).

3. N3Mmepenue paagnoakTUBHOTO (POHA (271€KMPOHHAA OeMOHCMPAyU).
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IHoBTOPHUTEIHLHO-00001IAO NI MOTYJIb

[ToBTOpUTENHEHO-0000AOIINI MOTYJIb IPEIHA3HAYEH JJI1 CUCTEMATU3ALNH U
0000I11IeHHs] TPEIMETHOTO COACPKAHUS U ONbITa JAEATEIbHOCTH, NPUOOPETEHHOIO
IpY U3yYEHUH BCETO Kypca (PU3UKH.

[Ipy u3y4eHUM AAHHOTO MOJIYJISI PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NESITENBbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTHXKEHUE MPEJAMETHBIX U
METaNpeMETHBIX  IJIAHUPYEMbIX  pe3ysibTatoB  oOydeHus,  (opmupyercs
€CTECTBEHHO-HAYy4YHAasl T'PAMOTHOCTb: OCBOEHHWE HAYUYHBIX METOAOB HCCIEIOBAHUS
SBJICHUN TPUPOJBI U TEXHUKH, OBJAJCHHUE YMEHHUSIMH OOBSCHATH (PU3NUYECKHE
ABJICHHS, TPUMEHSSI TIOJyYEeHHbIE 3HAHMS, pelaTb 3aJadyd, B TOM YHCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AESITEILHOCTHBIN XapaKTep JaHHOIO pa3jielia pealnu3yeTcs 3a
CY€T TOTO, YTO y4YalIUecs BBIIOJIHAIOT 3aJaHuUsl, B KOTOPBIX UM MPEIaraeTcs:

" Ha OCHOBE IIOJIyYEHHBIX 3HAHUWA pAcCloO3HaBaThb M HAyYHO OOBSACHATH
(u3nueckue SBJICHUS B OKPYKaIOIIEH MPUPOIE U MOBCEIHEBHOM KU3HU;

" MCHOJB30BaTh MO/ PyKOBOACTBOM II€1arora Hay4yHble METO/bl UCCIIEIOBAHUS
duznyueckux SBIEHUNA, B TOM 4YHCIE i1 MPOBEPKU THUIOTE3 W MOIYy4YEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C ONMOPONM Ha JUAAKTUYECKHM Marepual mocje OOCYyX IACHHS C
[elaroroM Hay4yHble OCHOBBI HauOoOJee BaXXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTUM, HalpHUMeEp, NPaKTUYECKOIO HCIIONb30BAaHUS Pa3IUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILECHMS U COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEPIHUH.

Kaxmas w3 Tem [maHHOro pasfena BKIIOYAET  IKCIIEPUMEHTAIbHOE
UCClIeIoBaHHE OOO0OIIAIIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M IpU €ro
nomMomu. Paszznen 3aBepmiacTcs MNPOBEICHHEM JUArHOCTHYECKOM W OLEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O IIPEJMETA
«®U3UKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHNMA

B uenom pesynbTrarel ocBoeHHs oOywaromumucs ¢ 3IIP yyeObHOro mpeamera
«Duszuka» JOMKHBI cOBNaAaTh ¢ pesyibraramMu denepaibHON paboyell mporpamMmmsl
OCHOBHOT'O 00IIIETO 00pa30oBaHMUs.

Haubonee 3HaUMMBIMU SIBJISIOTCSL:

JIMYHOCTHBIE PE3YJBTATDI:

B pesynbraTe uzydenus GpuU3MKU Ha ypOBHE OCHOBHOI'O 00111er0 00pa3oBaHus y
oOyuaromierocst ¢ 3IIP Oyayt copmupoBanbl cieayrolie JMYHOCTHBIE PE3yIbTaThl
B YaCTH:
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1) maTpuoTUYECKOro BOCIIUTAHUS:

IIPOSIBJIICHHE HHTEpPECa K WCTOPHM M COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(du3nyecKoil HayKu;

[EHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCHICKUX YUEHBIX-(DU3HUKOB;

2) rpa’kJJaHCKOI'0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJI€HUU OOLIECTBEHHO-3HAYUMBIX U
ATUYECKUX NPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHHM
bu3uKu;

OCO3HAHHE BAXHOCTU MOPAIBHO-ITUUECKUX TMPUHLHUIIOB B JEATEIbHOCTH
YUYEHOTO;

3) 5CTETUYECKOTO BOCIIUTAHUS:

BOCIIPUATHE SCTETHUYECKUX KauecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOIOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IeCHHOCTH HAy4YHOT'O TTO3HAHMSI:

OCO3HAHHME IIEHHOCTH (PU3NYECKOW HAayKH KakK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, BAXKHEHIIEH COCTABIAIOLIECH
KYJbTYpHI;

pa3BUTHE HAy4YyHOU JH00O3HATENBHOCTU, HWHTEpPEca K MCCIIEe0BATEIbCKON
NEeSITENbHOCTH;

5) bopmupoBaHUs KYJIbTYpPbI 3I0POBbSI K1 SMOIIMOHAIBHOTO 0J1aronoIyqus:

OCO3HaHHME IIEHHOCTH Oe30macHoro obpa3a JKH3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MUPE, BAXKHOCTH MPaBUJI OE30MIaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOTrax, C AMEKTPUUYECKUM U TEIJIOBBIM 000PYAOBaHUEM B IOMAIIHUX YCIOBUSIX;

c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO TpaBa Ha OLITHOKY
U TaKOT'O K€ MpaBa y APyroro 4eioBeKa;

6) Tpy1OBOTO BOCIIUTAHUSI:

7) aKTUBHOE y4YacTHE B PEIICHHHM NPAKTUYECKUX 3anad (B paMKaxX CEMbH,
o0pa3oBaTenpHONl  OpraHu3aluy,  HACEJIEHHOro  MYHKTa, POAHOrO  Kpas)
TEXHOJIOTUYECKOM M COLMAJbHOW HANpPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHCIE H
(bu3HUeCcKUX 3HAaHUM;

MHTEPEC K MPAKTUYECKOMY M3yUEeHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;

8) IKOJIOTMYECKOT0 BOCTIUTAHMUS:

OpUEHTallUd Ha TMPUMEHEHHE (PU3NYECKUX 3HAHUM IJIs pelleHHs] 3a7ad B
o0acTu OKpyXarouie cpepl, MIIaHUPOBAHUS IMOCTYNKOB U OLIEHKH MX BO3MOKHBIX
MTOCJICACTBUU ISl OKPY KAIOIIENU CPEIBI;

OCO3HAaHME TJI00aJBPHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM W TyTed ux
peLIeHus;

9) aganTanuu K U3MEHSIOIMMCS YCIOBHSIM COLIMAIIBHOM U IPUPOJAHON CPEBIL:

NOTPEOHOCTh BO B3aUMOACMCTBMM TpPU BBIIOJHEHUM HCCIEAOBAaHUN U
IPOEKTOB (PU3NYECKOMN HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

NOBBIIIEHHE YPOBHS CBOEM  KOMIIETEHTHOCTHM 4Y€pe3  IMPAKTHYECKYIO
NEeSTENBHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIE€ (DOPMYIHPOBATH
UJEH, MOHATUSA, TUTIOTE3bI O PUBHMUECKUX 00BEKTaX U SABJICHUSX;
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OCO3HaHHE JASHUIIMTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00JIacTH
busuky;

TJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

CTpEeMJICHHUE aHAJTU3UPOBATH W BBISBIIATh B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DPU3UIECKUX 3HAHUN;

OLICHKA CBOMX [JEWCTBUM C YUYETOM BIIMSHUS Ha OKpPYKAIOLIyIO0 Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MTOCICACTBUH.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue yHu8epCcanbHbIMU Y4eOHIMU NOZHABAMEIbHBIMU OClICMBUAMU:

1) 6a30BbBIC TIOTHYECKHE JICHCTBHS:

BBISIBIISATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC TPU3HAKN O0OBEKTOB (SBJICHUI);

yCTaHABJIMBATh CYIIECTBEHHBI MpPHU3HAK KJACCU(PUKALKUUA, OCHOBAHMS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISITh  TIPUYMHHO-CJICICTBEHHBIE CBSI3M  TPU  HM3YyYCHUH (HUSUIECKUX
SBJICHMA W TPOIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIH30BAHUEM JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKJITFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3HUECKUX
BEJIUYHH, TP HEOOXOAUMOCTH TIO/I PyKOBOJACTBOM YUUTES;

BBIOMpATh Croco0 pemieHuss y4deOHOW (u3MYecKorl 3amaun (CpaBHEHHUE
HECKOJIBKAX BapUAHTOB pEIICHHs, BBIOOp HamOoOIee TMOIXOIANIETO0 C YYETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEIIA.

2) 6a30BbIC HCCIIEIOBATEILCKIE ICHCTBHS:

HCITOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh IO IUIAHY OIBIT, HECIOXHBIA (U3HUECKUH IKCIICPUMEHT,
HEOOJIBIIIOE HCCIIeIOBaHUE (DU3UYECKOTO SIBJICHHS, NPU HEOOXOJUMOCTU O]
PYKOBOJICTBOM YUUTEJIS;

dbopmynupoBarh O00OOIIEHHS M BBIBOABI IO peE3yjibTaTaM MPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIEAOBAHUS C OMOPON Ha TJIaH/aIrOPUTM.

3) pabora ¢ uHbopmarmei:

MPUMEHSATh PA3IMYHBIE METOJbl, MHCTPYMEHTHI M 3alpoChl TPHU TOUCKE U
otOope mHMOPMAIIMU UM JTAaHHBIX C YYETOM NPENIOKEHHON y4eOHOU (u3nmuecKon
3a/1a4u, MPU HEOOXOAMMOCTH IO PYKOBOJCTBOM YUHUTEIS,

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh MH(HOPMAITHIO PA3IMYHBIX BUIOB U (HOPM
IIPE/ICTABIICHNUS,

CaMOCTOSATEIILHO  BBIOMpaTh  ONTUMAJbHYIO  (HOpMYy  TIPEACTABIICHHS
uHOpPMAIlMd W WUIIOCTPUPOBATh pEIIacMbIe 3a/Jadyd  HECIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOM rpadukoil 1 uX KOMOMHAIIUMSAMHU, [0 PyKOBOACTBOM YUUTEIS.

Osnadenue YHUBEPCAbHBIMU yueoHvIMU KOMMYHUKAMUBHbIMU
oelicmeuamu:

1) obiienue:

B X0JIe 00CYXJIeHHsI y4eOHOrOo MaTepHuaa, pe3ysibTaToB J1abopaTopHbIX paboT
U TIPOEKTOB 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TE€Mbl M BBICKA3hIBATH
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ujeH, HalleJICHHBIE Ha pelIeHUE 3a7a4ud U TMOoJJep)KaHue OJarokenaTeIbHOCTU
OOIIECHMS,

COTIOCTAaBIISATh CBOU CYXKJICHHS C CYXICHUSMHU JIPYTHUX YYACTHHKOB JHAJIOTa,
0oOHapyXMBaTh PA3IMINE U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJMYHO TIPENCTABIATh PE3YJIbTAaThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpHMEHTa, UCCIISIOBAHUS, TIPOSKTA).

2) coBMeCTHasl IeSITENHHOCTh (COTPYHUYECTBO):

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAMBUIYAJIbHON
paboThI PU PEIICHUN KOHKPETHOM (PU3NYECKON TPOOIEMBI;

MPUHUMATH 1€ COBMECTHOM JIeATETbHOCTH, OPTaHU30BBIBATh JACHCTBUS 110 €&
JOCTIKEHUIO: PaCcCIpeiessiTh POJid, 0OCYKIATh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh pabOTHI, JTOCTUTAss Ka4eCTBEHHOTO pe3yibTaTa Iio
CBOEMY HAMPABICHUIO W KOOPAWHHUPYS CBOM JEHUCTBHSI C JPYTUMHU UJIEHAMU
KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOECTO BKJaJa B OOMUNA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSATEIEHO CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHSI.

Osnadenue yHueepcanbHbIMU y4eOHbIMU PeZYNAMUGHBIMU OCUCHBUAMU:

1) camoopranu3zanus:

BBISIBIISIT MPOOJIEMBl B KU3HEHHBIX U YUYEOHBIX CUTYaIUAX, TPEOYIOIMIUX st
penieHus GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B PA3JIMYHBIX  MMOJAXOJAX  MPUHATUS  PEHICHUM
(MHIUBUIyaJIbHOE, IPUHSATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUHN TPYIIION );

COCTAaBJIATh AITOPUTM pelIeHUsT (PU3NIECKON 3a1auu WK TIJIaHa UCCIIeTOBAHMUS
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, TI0JT pyKOBOACTBOM
YUHUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CHUTyallMM H TpeyiaraTh IulaH €€ W3MEHEHUs, IpHu
HEO0OXOIMMOCTH TIOJT PYKOBOJICTBOM YUUTEIIA;

OOBSACHATh  NPUYMHBI  JOCTIKEHHMSI  (HEJHOCTHMXKEHUs)  pe3ysbTaToB
NESTENBHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U yCIOBUSIM.

3) SMOIMOHAJIbHBIN MHTEJIJICKT:

CTaBUTH ceOsi Ha MECTO JPYroro 4eloBeKa B XOJIe CIopa WM JAWCKYCCHUU Ha
HAyYHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

4) npunsiTUE ce0s U IPYTHUX:

MpPU3HABAaTh CBOE MPaBO HA OMIMOKY MpU penieHuu (PU3NYecKux 3ajad Wid B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JPYTroro.

HPEIMETHBIE PE3YJ/IBTATDBI

TpeOoBaHus K NMpeIMETHBIM pe3yJibTATaM OCBOCHUS Y4eOHOI0 mpeaMera
«Pu3uKa», pacnpeneaeHHble M0 rogam 00y4eHus
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Pesynbrarel o rogam GoOpMyIUPYIOTCS TO TPUHIUIY J00aBIICHUS HOBBIX

pe3yJbTaTOB OT roja K Toay (pe3yiabTaThl OYEPETHOTO roja IO YMOJIYaHHIO
BKJIIOYAIOT PE3yJIbTaThl MPEbIAYIIUX JIET).

7 KIIACC

[IpenmeTHble  pe3yabpTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)kaTh

c(OpMHUPOBAHHOCTh y O0YUYaIOIIHUXCS YMEHUM:

OpUEHTHUPOBAThCS B TOHATUSIX W ONEPUPOBATh MUMH Ha 0a30BOM YpOBHE:
dbu3uYecKkre M XUMUYECKHUE SIBJICHUS;, HAOJIOJCHUE, IKCIEPUMEHT, MOJIEIb,
TUIN0TE3a; €IWHUIBI (U3MYECKUMX BEIWYMH; aTOM, MOJIEKyJa, arperaTHbIe
COCTOsIHUS BemecTBa (TBEpHOE, >KUIKOE, Tra3000pa3HOe); MEXaHHYECKOe
JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEMHOE), TPAcKTOPHS,
paBHOACHCTBytoass  cui,  gedopmarus  (ynpyras, — IIacTHYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCYAbl, C OMOPOM Ha JUIAKTUYECKHM
Marepua
paznuyath siBneHus (qud@ys3us; TErmioBoe BUKEHHE YACTHUIl BEIECTBA;
PaBHOMEpPHOE  JIBH)KCHME; HEPAaBHOMEPHOE  JBUKCHHUE; WHEpIHS,
B3aUMOJICHCTBUE TEJ, pasHosecue meEPObIX mejl C 3AKPEeNniEéHHOU O0Cbio
epawjeHus; Tieperada JaBleHUs TBEPABIMU TEJNAMH, KUAKOCTSIMU U Ta3aMu;
aTMocepHOE [aBliCHHWE; TIUIaBaHUE TeEJ, NPEBPAIICHUS MEXaHHUYECKOU
OHEPTUH) IO OMMCAHUI0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3MyecKkoe SBJICHUE, MOCIe MPeIBAPUTEIHLHOTO
00CYXKJICHHS C TICAarorom;
pacno3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3MUECKHUX SIBIICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4YHCie (PU3nuecKue SIBICHUSI B MPUPOJIE: NMPUMEPHI IBUKEHUS C
PA3IUYHBIMUA CKOPOCTSIMU B JXMBOM M HEXKUBOW IIPUPOAEC; NEUCTBUE CUIIBI
TpEHUs B MPHUPOJEC U TEXHUKE; BIUSHHE aTMOC(HEPHOTO JAaBJICHUS Ha KUBOU
OpraHu3M; IJIaBaHWE PbIO; pblYard B TeJie YeJIOBEKa; MpPHU 3TOM NEPEBOJUTH
OPAKTUYECKYI0  3aJadyy B y4eOHyI,  BBIJICISATH  CYIIECTBEHHbIC
CBOMCTBA/TIPU3HAKK (PU3UUECKUX SIBJICHUHN C TTIOMOIIIBIO M1€/1arora;
OMHCHIBATh M3YyUYCHHBIE CBOMCTBA Tel W (DU3UYECKUE SBICHUS, HCIOIB3YS
dbusnuecke BeMWYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEJIHSASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIAa TSKECTH, BEC TEJa, CHIIa
TpeHUsd, JaBlieHHe (TBEPIOro Tema, >KUAKOCTH, T'a3a), BBITAJIKUBAIOIIAS CHIIA,
MeXaHH4YecKas paboTa, MOITHOCTb, IJICYO CHJIBI, MOMEHT CHUIBI, KOA(DPHUITUCHT
MOJIE3HOTO JICUCTBUS MEXaHU3MOB, KHUHETHUUECKAasl U MOTEHIMAIbHAS SHEPrus)
C ONOpOM Ha CXeMy; IpH OINHWCAHUHU PACKPBIBAaTh (DU3UUECKUN CMBICI
UCIIOIb3YEMbIX BEJIMUUH, UX 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEJIUYMH,
Haxooums opmyvl, Ces13bl8ar0ujue OAHHYI0 GU3ULUECKYI0 8eTUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  U3YUEHHBIX 3A8UCUMOCTEU  U3UYECKUX
geuyuH C OTIOPON Ha JUAAKTUYECKUNA MaTepua;
XapaKTEpHU30BaTh CBOMCTBA TN, (PU3UUECKHUE SBJICHUS U IPOLECCHI, UCTIOIb3Y S
IpaBuiIa CIOXKEHHS CHII (BJOJIb OJHOW TIPsIMOi), 3axow I'yka, 3axon Ilackans,
3aKon Apxumeoa, npasuno pasnosecus pviuaza (010Ka), «3010moe npasuio
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MexXaHuKu, 3aKOH COXPAaHEHHS MEXaHWYECKOW HHEpPruu; Mpu STOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3ANUCHIGAMb €20 MAMeMamuiecKoe
8blpadiceHue noo pyKogooCmMEoM nedazo2a ¢ 00cyscoenuem niana pabomsoi,
O0OBSICHATh (DU3UUECKHUE SBJICHUSI, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHTYallUul MPaAaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: MPH MTOMOIIH
rieJlarora BISIBJISATh IPHYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHECHUE U3
1—2 norumdeckux maroB ¢ onopoi Ha 1—2 u3y4ueHHBIX CBOMCTBA (PU3MUECCKUX
SBJICHUH, (PU3UIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

permaTh TUIIOBBIE pacy€THBIC 3a/auyd B 1JEHCTBHE C OMOpPOH Ha alTrOpHUTM,
IIPEeIBApUTEIHLHO Pa300paHHBIN COBMECTHO C TIEAAroroM, UCTOJb3Ys 3aKOHbBI U
(bopMyIIBI, CBSI3BIBAIONINE (PU3UIECCKUE BETUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layy 3alHChIBATh KPATKOE YCJIOBHE, MOJACTABIATh (PU3UUYCCKUE BETUINHBI B
dbopMyIBI W TPOBOAUTH Pacy€Thl, HAXOIUTh CIPAaBOYHBIC JaHHBIC,
HEOOXOUMBIC IS PEIICHHsI 3a7a4, OINICHUBATh PCATUCTUYHOCTH MOYYCHHOU
br3UYECKON BEIMUUHBL;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEITUThH MPU MOMOITH (DHU3UIECKUX
METOJIOB TOCJI€ MPEABAPUTEILHOTO OOCYX IACHUS C IENaroroMm; Mpu MOMOIIU
nejiarora B OMMCAaHUU MCCIICIOBAHUS BBIICTSTH MPOBEPSEMOE MIPEANOI0KEHNE
(rumorte3y), C OHMOpPOM HA JMJAKTAYECKUH MaTepuan pas3iuyaTtb U
WHTEPIPETUPOBATh TONYYCHHBIA PE3yIbTaT, HAXOAUTH IMMOCIE OOCYXKICHUS C
nearoroM OMmmOKHU B XOJI€ OTBITA, IeJIaTh BEIBOJBI TIO €T0 pe3yIbTaTaM;
yMETh HAXOJUTh C UCIOJIb30BaHUEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI IO HAOJIOICHUIO (PU3UYECKUX SBICHUN W (U3UYECKUX CBOMCTB TEII:
dbopMyIMpOBaTh TPOBEPSIEMbIE  TPEIANOJIOKEHUs, COOUpaTh YCTAaHOBKY
U3 MPEJJIOKEHHOTO O0OPYJIOBaHHMS C OMOpPOH Ha CXEMy, 3alUChIBaTh XOJI
ombITa U (OPMYTUPOBATH BHIBOJIBI O] PYKOBOJICTBOM TIEAarora;

BBITIOJIHATH TIPSIMBbIC U3MEPCHUS PACCTOSHHS, BPEMEHHU, MacChl Tella, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIH30BAHUEM AHAJIOTOBBIX U MU(PPOBBIX TPHOOPOB
C OTIOPO¥ Ha aNTOPUTM; 3aITUCHIBATH MTOKA3aHUS MPUOOPOB ¢ YIETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJUTH COBMECTHO C TIE€AaroroM HKCCIICOBAaHNE 3aBUCUMOCTH OJHOU
bu3UYeCKON BEIUYUHBI OT APYrOoM C MCIOJIB30BAaHUEM NPSIMBIX H3MEPEHUHN
(3aBHCUMOCTH TIyTH PaBHOMEPHO JBIIKYILIETOCS Tela OT BPEMEHU JBHKCHHS
TeNa; CUlbl MpeHUs CKOIbICeHUsi Om 6eca mend, Kaiecmea o006pabomxu
nogepxHocmeti men U HE3AGUCUMOCMU CUIbl MPEeHuss Oom HIowaou
CONPUKOCHOBEHUsL mel, CUlbl YApYyeocmu om  YOIUHEHUS  NPYHCUHbBL,
BbIMANKUBAIOWEU CUbL OM  00bEMA NOSPYICEHHOU uacmu meiad U Om
NJIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2/YOUHbL, HA KOMOPYIO NOSPYHCEHO Meo; YCA08UU NIABAHUS Mel, YCL0BUL
pasHosecus pvluaea u 010K08);, TIOJ PYKOBOJCTBOM Iiefarora y4acTBOBaTh B
TUTAHUPOBAHUM YYEOHOTO HCCIICIOBAaHMS, COOMPATh YCTAHOBKY W BBITIOJNHSTH
U3MEPEHUs, Cleaysl TMpeaIoKeHHOMY IUlaHy, (UKCHUPOBATh pe3yJbTaThl
MOJIYYeHHOW 3aBHCUMOCTH (PU3MYECKUX BEJIWYMH B BHJIEC MPEII0KEHHBIX
TaOIUI] ¥ TPapUKOB, JIeJIaTh BHIBOJBI 110 PE3yIbTaTaM MCCIICIOBAHUS;
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IPOBOJUTh KOCBEHHbIE M3MepeHUs: (U3MYECKUMX BEJIWYUH (IJIOTHOCTH
BELIECTBA >KUJIKOCTH U TBEPAOrO TEJA; CHJIAa TPEHUS CKOJIbKECHHUS; JTaBJICHUE
BO3/lyXa; BBITAJKUBAIOLIAs CHIIA, AEHCTBYIOLIAs HA MOrPYKEHHOE B JKHUJIKOCTh
TeNn0; KOA(PPUIMEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS
NPEIJIOKCHHOW ~ WHCTPYKIIMH; TMPU  BBINOJHEHWW  W3MEPEHUH  T0J
PYKOBOJICTBOM Iejarora coOMpaTh OSKCHEPUMEHTAIbHYIO YCTAaHOBKY W
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOnro1aTh MpaBujla TEXHUKU O€30MacHOCTU Ipu paboTe C J1abopaTOpHBIM
000pyI0BaHUEM TOCTIE MPEABAPUTEIHHOIO 00CYKIEHUS C MEIarOroM;
COMOCTAaBIIATh MPUHIUIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BECBI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OAPOMETp, pblYar,
NOJBW)KHBIA M HEMOABW)XHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C ONOPOW Ha
TAIAKTUYECCKUN MaTepual;

XapaKTepU30BaTh MPUHITUIIBI JCUCTBUS N3YUEHHBIX MPUOOPOB U TEXHUIECKUX
YCTPOMCTB MOCJE MPEABAPUTEIHLHOTO OOCYKIEHUS C MEeAaroroM ¢ Ornopou Ha
uX ondcanus (B TOM 4YHCJE: TOJIIUIMHUKH, YCTPOWCTBO BOJOMPOBOA,
TUAPABINYECKANA IPECC, MaHOMETpP, BBICOTOMEp, NOPIIHEBOM HAcoC,
apeoMeTp), HCIHOJB3ysl 3HAHWS O CBOMCTBAX (U3MYECKUX SIBICHUUA W
HE00X0IuMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh WH(MOPMAIUIO O MPUMEpax MPAKTHUUECKOTO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHMM B  TOBCEIHEBHOM IKU3HM A
oOecrieueHusi 6€30MacHOCTU TpU OOpaIIeHUH ¢ NpUOOpaMHu U TEXHUYECKUMHU
YCTPOMUCTBAMH, COXPAHEHUS 3JI0POBbSI U COOJIIOJICHUS] HOPM JKOJIOTHUYECKOTrO
MOBEJICHUS B OKPY>KaIOIIEH Cpee;

OCYIIECTBIISITh C MOMOIIbIO TIeAarora OT0OpP UCTOYHUKOB UH(GOPMAIIUU B CETU
WNHTEepHET B COOTBETCTBUMU C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINUXCS 3HAHUW W MYTEM CpPaBHEHUS PA3IMYHBIX HUCTOYHUKOB BBIICISATH
uH(popMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBON MM MOXET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TIPU BBHITIOJIHCHUH YUYEOHBIX 3aJlaHWi HAyYHO-TIOMYJISPHYIO
aUTepaTypy (U3HUECKOTO COACpKaHUs, CIPABOYHBIE MaTepUalbl, PECYPCHI
cetu  VHTepHer; BIajeTh NpuUEMaMH  KOHCIIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHusl UHGOPMAILIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3faBaTh IOJI PYKOBOJCTBOM IIiefjarora C OOCYXXJI€HHEM IIIaHa paldoThl
KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopmauu (HU3MYECKOro COJepkKaHUs, B TOM 4YHUCIE IyOJIMYHO JeNaTh
KpaTKHE COOOIIECHMS O pe3yjbTaTaX MPOEKTOB WM YYEOHBIX HCCIEIOBAaHMUIA;
IpU 3TOM T'PaMOTHO HCIOJIb30BaTh W3YUYEHHBIN MOHATUMHBINA ammapar Kypca
(bU3HKH, COPOBOXK/IaTh BHICTYTJICHUE MTPE3CHTAILIUEH;

IPU BBINOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUW MOJ PYKOBOJICTBOM
mejarora paclpeneNiarTh OOS3aHHOCTH B TIpYINEe B COOTBETCTBUU C
NOCTABJICHHBIMH 33Ja4aMH, CJIEIUTHh 32 BBINOJIHEHUEM IUIaHA JIEHCTBHIA,
aJIeKBAaTHO OLICHUBaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh T'PYIIIHI;
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BBICTpauBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBas MHEHUE
OKpY>KarolIuX.

8 KUIACC
[IpenmeTHbie  pe3ynbTarhl Ha 0a30BOM  ypOBHE JOJDKHBI  OTpaXkaThb
c(OpPMHUPOBAHHOCTH Y 00yYaIOIINXCSI YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATUAX U ONEPUPOBATh UMM Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HbIe Tena, HACHIIICHHBIA U
HEHACBIIIEHHBI Map, BIJIAXHOCTh BO3JyXa; TeMIlepaTypa, BHYTPEHHSSA
SHEprus, TEIJOBOW JBUTaTElb, JJIEMEHTApHBIM 3JEKTPUUECKUN 3apsf,
AJIEKTPUYECKOE  M0JIe, TMPOBOJHUKA U  JIUAJIEKTPUKH,  TOCTOSHHBIN
IIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;

— pa3nuyaTh SBJIEHHUS TMOCJE MPEABAPUTENIBHOIO OOCYXIAEHUS C Iel1aroromMm
(TerioBO€  paclIMpeHue/cKaTue, TeIvlonepeaaya, TEeIIOBOE paBHOBECHE,
CMayMBaHue, KaOWUIAPHbIE SIBJICHUSA, MCHApEeHHUE, KOHACHCALMs, IJIaBJICHUE,
KpHUCTaNIA3aIUs (oTBEepAeBaHuUE), KHUIICHHE, Teruionepeaaya
(TeTUIONPOBOAHOCTh,  KOHBEKLMS,  M3JIy4Y€HHE);  DBJEKTpU3alus  Tell,
B3aUMOJEHUCTBUE 3apsiioB, JCHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHME MAarHUTHOTO TOJIS
HAa IPOBOJHUK C TOKOM, JJIEKTPOMAarHuTHAas WHAYKLHWSA) IO OINHCAHHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPHUPYIOIIMX JAaHHOE
¢busnUecKoe SIBICHHE;

— pacrno3HaBaThb C IMOMOUIbIO IEJArora MpOsIBICHUE HM3YUEHHBIX (DU3HMUECKUX
SBJICHUM B OKPY’KaIOIIEM MHUPE, B TOM Yucie GU3NUECKUE SBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIPHBIE SIBICHUS B IPUPOJIE, KPUCTAJUIBI B
npupoae, wuznydeHue ConHIa, 3aMep3aHue BOJAOEMOB, MOpPCKUE OpH3bI,
oOpa3oBaHME pOCHI, TyMaHa, HHEs, CHEra; »JJEKTPUYECKUE SBJICHHUS B
atMocepe, IIEKTPUUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE IoJie 3eMJIH,
Jpeid MOI0COB, poib MATHUTHOTO MOJSA AJIA KU3HM Ha 3emiie, MOJSPHOE
CUSIHUE; MPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B YU4E€OHYIO, BbIICIATh
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3NUECKUX SIBJICHUM;

— ONKUCHIBATh MOJ PYKOBOJICTBOM Iiefarora ¢ OOCYXJIEHHEM IuUTaHa paboTh
U3y4YEHHbIE CBOWCTBA Tell M (U3MUYECKUE SIBJICHUS, MCIONb3Yys (PU3NUECKHE
BEIUYMHBI (TeMIeparypa, BHYTPEHHSS DJHEpPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHAs TEIUIOEMKOCTh BELIECTBA, YJE€lIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAsS
TEIIoTa NapooOpa3OBaHMsl, yJAelbHas TEIUIOTa CrOpaHHsl  TOIUIMBA,
KO3 (PUIIMEHT MOJE3HOr0 JEHCTBHSI TEIUIOBOM MAaIIMHBI, OTHOCHTENIbHAs
BJIQXKHOCTh BO3AyXa, OJJIGKTPUYECKHM 3apsij, CHJIa TOKa, JJIEKTPUYECKOE
HanpsDKEHUE, COMPOTHUBIIEHHE TPOBOJHMKA, YJEIbHOE  COMNPOTHUBIICHUE
BEILIECTBA, paboTa W MOIIHOCTh DJEKTPUYECKOIO TOKA); MPU OMNHCAHUH
OPaBWJIBHO TPAKTOBATh C IOMOLIpI0 Mejxarora (U3MYECKUH CMBICH
UCIOJb3yEMBIX BEJIUYMH, O0O3HAUYEHUS M EAUHMIBI (PU3NYECKUX BEJIUYUH,
HaXoAUTh (OPMYJIbL, CBSI3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIMUUHY C
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IpPYyTMMHU  BEJIMYUHAMH, CTPOUTh TpaduKU HM3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3UYCCKUX BEIIMYHH,

OIpEeAENATh IOCIE MPEIBAPUTEIBLHOTO OOCYXKIEHMS C IE€JaroroM CBOICTBa
Tel, (PU3HYECKHUE SIBJICHUS M MPOLIECCHI, UCIOJIb3Ysl OCHOBHBIEC IOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON ~ TEOpUM  CTPOEHHUS  BEIEeCTBA, MPUHIIMII
CYNEpIIO3UIIMH T0Jeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHs 3apsija,
3akoH OMma Juisl ydacTka wenu, saxou [coyna—J/lenya, 3aKOH COXPaHECHMSI
SHEPruM; IPHU 3TOM HAXOAMUTH CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOEe BBIPRXKEHHE C ONOpod Ha LU(POBBIE 00pa30BaTEIIbHBIC
pecypcsl;

COOTHOCHTb M0 KOHTPOJIEM Ieiarora u3nyecKure mpoLecchl U CBOMCTBA Te,
B TOM 4YHCJI€ HB KOHTEKCTE CHUTYallMd MPAKTHKO-OPUEHTUPOBAHHOIO
XapakTepa, NPy MOMOLIM I€/1arora BbIABIATh TPUYUHHO-CIIEACTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHE U3 1—2 JOrHYECKHX IIaroB ¢ ONOpoil Ha 1—2 M3y4YEHHBIX
CBOMCTBa (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;
pemaTh TUIOBBIE PACUETHBIE 3a1a4i B 1—2 NEHCTBUA C ONOPOM Ha alrOPUTM,
PEIBAPUTEIBLHO Pa300PAHHBII COBMECTHO C MEIarOroM, UCIOJIb3Ysl 3aKOHBI U
(dopMyIibl, CBsI3bIBatOIINE (DPHU3HMUECKHUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS
3a/la4yd 3alUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pelieHusl 3a1a4yu, BBIOMPATh 3aKOHBI U (POPMyJBI, HEOOXOMUMBIE IS €&
pelieHusi, NPOBOAUTh pPacdy€Tbl W CPaBHUBATh IOJYYEHHOE 3HAUYCHHE
(U3HYECKON BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

UMETh MpeACTaBIeHHEe O MpoOiieMax, KOTOPhIE MOXKHO PELIUTh MPHU MOMOIIU
(¢u3nyecKuX METOJOB I0CNIE€ MPEABAPUTEIBLHOIO OOCYKIEHHUS C II€1aroroM;
UCIIOJIB3Y I OIHMCAHME VICCIIEI0BAHN, BBIICIIATD IIPOBEPSEMOE
IOPEANOIOKEHNE,  OLEHUBAaTh  IPABWIBHOCTh  IOpsIKA  IPOBEJICHHUS
VCCJIEIOBAHMSI, I€TaTh BBIBOJIBI;

YMETb HAaXOJUTh C MCIIOJIb30BAaHHEM LHU(POBBIX 00PA30BATEIBHBIX PECYPCOB
OMBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3UUECKUX CBOMCTB Tell
(KanuJUISpHBIE SIBJICHUS, 3aBUCHMOCTH JAaBJICHHUS BO3[yXa OT €ro o0béMa,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYYEHUH OT
[[BETA M3JTy4arolIei/moriomaromneid moBepXHOCTH; CKOPOCTh UCIIApEHUs BObI
OT TEMIIEPATYPBhI KUAKOCTH U ILIOIIAN €€ TOBEPXHOCTH; IIEKTPU3ALMS TEI U
B3aUMOJICHCTBUE JJIEKTPUYECKUX 3apsAJ0B; B3aWUMOJECHCTBHE IIOCTOSHHBIX
MarHuTOB, BHU3yalM3alWs MArHATHBIX IIOJ€H TIOCTOSHHBIX MAarHHUTOB;
NEUCTBUAS  MAarHUTHONO  IOJsI HAa  IPOBOJHUK € TOKOM,  CBOWCTBa
JJIEKTPOMAarHuTa, CBOMCTBAa  3JIEKTPOJABHUIATENS  MOCTOSHHOTO  TOKA):
(GopMyIupOBaTh MPOBEPSEMBbIE TMPEANOIOKEHHUS, COOMpPATh YCTAaHOBKY U3
NPEJIOKEHHOTO 000PYOBAaHUS C OTIOPON Ha CXEMY; OMHCHIBATh XOJI OIbITA U
(OopMyIMpPOBATH BHIBOJBI 10 PyKOBOACTBOM I1€/1arora;

UMETh MPEJCTaBICHUS O H3MEPEHUM TEMIIEpaTypbl, OTHOCUTEJIbHOU
BJIQXKHOCTH BO3/yXa, CUJIBI TOKA, HANPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB W JATYUKOB (PU3WYECKUX BEJIMYMH; IPU IOMOIIM Iejarora
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CpaBHUBAThb pPE3yJbTaThl H3MEPEHUH C Y4Y€TOM 3aJaHHOW aOCONIOTHOM
NOTPEIIHOCTH;

IIPOBOJUTH COBMECTHO C IIEAArOroM HMCCIEJOBAaHUE 3aBUCHMOCTH OIHOU
(U3MUECKOW BEJIMYMHBI OT JPYTOM C MCIOJIb30BAHUEM IMPSAMbBIX H3MEpPEHUN
(3aBUCHUMOCTb  CONPOTUBIIEHUS IMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAax
MONEPEYHOr0 CEYECHMs] M YJEIbHOTO CONPOTHUBIICHMS BEIIECTBA MPOBOIHUKA;
CWJIBI TOKA, MAYLIETO Yepe3 IMPOBOJHMK, OT HAIPSDKEHUS HA INPOBOIHUKE;
UCCIIEIOBAaHUE  TIOCIEJOBATEIIBHOIO M NApAJUIEIbBHOIO  COEIWHEHHH
IPOBOJHUKOB): IUIAHUPOBATh MCCIIEJIOBAHHE, COOMpATh YCTAaHOBKY U
BBIIIOJIHATH U3MEPEHUS 10 PYKOBOJICTBOM I1€J1arora, Cieays MpeiIoKEHHOMY
IU1aHy, (PUKCUPOBATh Pe3yJIbTaThl MOJIYUYEHHON 3aBUCUMOCTH B BHJIE€ TaOIHIl U
rpaduKoB, JeNaTh BHIBOJBI IO pe3ysibTaTaM HUCCIIEeI0BAaHUS MOCe 00CyKICHUS
C IIE1AroroM;

COOTHOCHUTh KOCBEHHbIE HU3MEpPEHHUs (PU3NYECKUX BeNUUYMH (yJenbHas
TEMI0EMKOCTh BEIIECTBA, COMPOTHUBIICHHE MPOBOAHMKA, pad0OTa U MOUIHOCTb
ANIEKTPUYECKOr0 TOKAa): € TIOMOIIbIO IeJarora IUIAHUPOBaTh HW3MEPEHHS,
coOupaTh  DKCIEPUMEHTAIBHYK0  YCTAaHOBKY, CIEAys  MPEUIOKEHHON
WHCTPYKLUH, ¥ BBIYUCIISITh 3HAUYCHUE BEJIUYHHBL;

coOmro/IaTh TMpaBuja TEXHUKU 0€30MacHOCTH IMpu padoTe ¢ 1adopaTopHBIM
000pyI0BaHMEM OCIIE MTPEABAPUTEIILHOTO 00CYKIEHUS C IIEAAr0roM;
CONOCTAaBIIATh C IOMOULIBIO II€farora MHNPUHUMIIBI JEHUCTBHUS H3YYEHHBIX
npruOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHCIIE:
CUCTEMa OTOIUIEHHS JOMOB, TUIPDOMETp, MapoBass TypOuHa, aMIEpMETp,
BOJITMETP, CUETYMK DJIEKTPUYECKOM DHEPIHM, DIIEKTPOOCBETUTEIbHBIC
npuOOphl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (MIPUMEPHI), AIIEKTPUUYECKHUE
OPEeIOXPAHUTEIHN; 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IMOCTOSHHOTO TOKaA),
UCTIOJIb3ySl METOJMYECKHE MaTepuaibl O CBOMCTBAX (DU3MUECKUX SBICHUHN M
HEoO0XoauMbIe PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0CJIE MPEIBAPUTEILHOTO OOCYKIEHHS C MEJaroroM IpocCTble
TEXHUYECKUE YCTPOWCTBA MW H3MEpPUTENbHBbIE NPUOOPHI 10 CXEMaM H
CXEMaTUYHbIM PHUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETD,
TUTPOMETp, JBUTATENlb BHYTPEHHErO CropaHusi, 3JIEKTPOCKOI, peocTar);
COCTABJIATH  CXEMBI JJIEKTPUYECKMX LEeNeld C IOCIECJOBaTeNbHbIM H
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHBbIE O0O3HAYEHMSI
DJIEMEHTOB JJIEKTPUUECKUX LIETEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HH(POpPMALMIO O MpUMEpax MNPAKTHUYECKOrOo
UCTIONB30BaHUS  (U3MYECKUX 3HAHUM B  TIOBCETHEBHOM JKM3HM IS
oOecrieueHusi 0€30MaCHOCTU MpHU OOpAIIEHUH ¢ NPUOOpPaMHU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 30POBbS M COONIOAEHUS HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpee;

OCYHIECTBIISAITh C MOMOIINBIO TEJarora MOUMCK HHQOpMAIUH (U3HYECKOTO
coxepxkaHus B ceTM VIHTEpHET, Ha OCHOBE HMMEIOUIUXCS 3HAHUM WU IYTEM
CpPaBHEHHUS JIOTOJIHUTEIbHBIX MCTOYHUKOB BBIAEIATH MHPOPMAIUIO, KOTOpas
ABJISIETCS. IPOTUBOPEUMBON MIIM MOXKET OBITh HEJOCTOBEPHOI;
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— HCHOJB30BaTh MPU BBHINMOJIHEHUU YUEOHBIX 3aJlaHMM OTOOpPAaHHYIO MEIarorom
HAyYHO-TIOMYJISIPHYIO JIMTEPATYPY (PU3HUECKOrO COJAEpKaHUs, CIPABOYHbBIC
MaTrepuaisbl, pecypcsl cetn VHTepHeET; BIaaeTh NpuEMaMi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpazoBaHus HHPOPMALIMKU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO
C OMOPOM Ha aJIrOPUTM U YTOUHSIOIIHNE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJEHHEM IUlaHa padoThl
MUCBMEHHBIE U KpaTKWe YCTHBIE COOOIIeHus, 0000mas uHopMmaluoo u3
HECKOJIbKMX MCTOYHHUKOB (PU3NYECKOTO COJIEP’KaHUs, B TOM 4HuCie MyOIMYHO
IIPEJCTABIATH PE3YJIbTAThl IPOCKTHOU MJIM UCCIEN0BATEIILCKON AEATEIBHOCTH;
IIPX 3TOM T'PAMOTHO MCIIOJb30BAaTh M3YYEHHBIM IMOHSITUWHBIA amlmapar Kypca
(Gu3MKH, COMPOBOXKIATH BHICTYINICHUE MPE3CHTAIIUEH;

— TpU BBHINOJHEHUH YYEOHBIX TMPOEKTOB U HCCIEIOBAHUN  (PU3UUYECKHUX
IPOLIECCOB MO PYKOBOJCTBOM I€Jjarora pacnpeaensiTh 00sI3aHHOCTH B IPYIIIe
B COOTBETCTBHUU C ITOCTABJICHHBIMU 33J]a4aMU, CIEAUTH 3a BBIIIOJIHEHUEM I1JIaHA
JEHUCTBUN U KOPPEKTUPOBATH €T0, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B
NEATENIbHOCTh TPYNIbl; BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHUE,
MPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

9 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaThb
c(hOpPMHUPOBAHHOCTh y O0YUAIOIINXCS YMEHUMH:

— OpPHUEHTUPOBATHCA B MOHATUSX WU ONEPUPOBATh MMHU Ha 0a30BOM YpOBHE:
cucTtemMa oOTcu€ra, MaTepualbHash TOYKA, TPACKTOPHUS, OTHOCUTEIbHOCTb
MEXaHUYECKOro NBIKEHMs, nedopmanus (ynpyras, IiacTUdeckas), TpeHHeE,
yeHmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb M TEeperpy3ku; UEHTP
TSOKECTH; aOCOJIIOTHO TBEPJIOE TENO, LEHTP TSHKECTH TBEPIOTO Teua,
paBHOBECHE; MEXaHMYECKHE KoOJIeOaHWs U BOJIHBI, 3BYK, HH(QpPa3ByK
U YJIbTPa3BYK; JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JE€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CHEKMPbl UCHYCKAHUA U NO2TIOUeHUSL,
anbda-, 6eTa- 1 raMMa-u3Iy4eHUs, U30TOIIbI, AI€PHAsE SHEPTETHKA;

— COOTHOCHUTbH SIBJIEHUS IIOCJIE€ IPEIBAPUTEIBHOTO OOCYXIEHHS C IEJaroroM
(paBHOMEpHOE U HEpPaBHOMEPHOE NPSAMOJIMHEMHOE JBUYKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJHOE TMajJeHHE Tell,
PaBHOMEPHOE JBUXKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBHE TEJ, PEAKTHUBHOE
IBW)KEHHME, KojeOaTenbHOE JBWKEHHME (3aTyXalolllu€ U BBIHYKICHHBIC
Kosue0aHusl), PpE30HAHC, BOJHOBOE  JBW)KECHHME, OTPAKEHUE  3BYKa,
IPSIMOJIMHEWHOE PACHPOCTPAHEHHE, OTPAXKEHHUE U MPEJTOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pAa3OXKEHUEe OeJoro CcBeTa B CHEKTp H
CIIOKEHUE  CIEKTPaJbHbIX IIBETOB, JHCIEpPCHUS CBETa, €CTECTBEHHAas
pPaZlOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEMUYATOro CIEKTpa HU3IYy4YEHUs) IO
ONMCAaHUI0O HX  XapaKTEepHbIX CBOHCTB M Ha  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBIICHUE;
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— pacmo3HaBaTh C TMOMOIIBIO TEJarora MpOSIBICHUE H3YyUYEHHBIX (DU3MUECKHUX
SIBJICHUM B OKPY>KaromeM Mupe (B TOM Yuciie (PU3ndecKue SIBICHHS B IPUPOJIE:
NPWINBKl U OTJIMBHI, NBIKCHHE TUIaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE
JBIDKEHUE  JKUBBIX  OPraHW3MOB, BOCIPHUSTHE 3BYKOB  KHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKIE BOJHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKNE
SIBIICHUS B pUpO/IE, Ouonornaeckoe JeicTBHE BUIMOTO,
yIbTpapUOIETOBOTO U PEHTTCHOBCKOTO  W3IMyYEHWH;  ©CTECTBEHHBIN
palMOaKTUBHBI (QOH, KOCMHYECKHE Jy4YH, paJHOAKTUBHOEC H3IIyYCHHE
IPUPOAHBIX MHUHEPATIOB; JCUCTBUE PAJMOAKTUBHBIX M3IyYCHHH HAa OpPraHU3M
YeJI0oBeKa), MPU ATOM O] PYKOBOJICTBOM TeJlarora nepeBoIUTh MPAKTUUECKYIO
3ajayy B y4eOHYI0, BBIJCIATH  CYIIECTBEHHBIE  CBOWMCTBA/IPU3HAKH
(bu3HYECKUX SIBIICHUI;

— ONKUCHIBaTh IO PYKOBOJCTBOM TIieiarora C OOCYXIEHHEM IulaHa pPabOThI
M3yYCHHbIE CBOWCTBA Tel W (U3MUYECKUE SIBICHUS, HMCIONB3Ys (PU3UUECKHE
BEJMYHMHBI (CpEaHSAS M MTHOBEHHAs CKOPOCTh Tella TPH HEPaBHOMEPHOM
JIBWKCHHUH, YCKOPEHHE, TTIepEMEIeHUe, My Th, YTI0Bas CKOPOCTh, CHJIa TPEHHUS,
CWJIa YNPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE CBOOOTHOTO TAJCHHsSI, BEC Tena,
UMIYJBC TEJNa, HWMITyJIbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTH,
NOTCHIIMAIbHAST JHEPrusi TeNa, MOJHITOrO0 HaJ TOBEPXHOCTHIO 3EMIIH,
MOTCHIIMAIbHASI DPHEPTUSl CXKATOW TMPY>KUHBI, KWHETHYECKAsi DHEPTHsl, MOJIHAS
MEXaHUYeCKass JHEPrus, NEPHOoJ] W YacToTa KoyJeOaHWid, JJIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpenmpl); TpU OMHWCAHWH C TIOMOIIBIO YYHUTENS TPaBUIBHO TPaKTOBATh
(GU3HYECKUIT CMBICT HCIOIb3YEMbIX BEIWYHH, OOO3HAUCHUS W CIMHHIIBI
¢u3nYecKuX BEJIMYMH, C OMOPOH Ha METOJUYECKHX MaTepuan HaXOAWUTh
(GopMyIbl, CBS3BIBAIONIME JAaHHYIO (PU3UYECKYI0 BEIUYMHY C APYTHUMH
BEJIMYMHAMH, CTPOUTh TpadUKH M3YyUYEHHBIX 3aBUCHUMOCTEH (HU3HUECKUX
BEJIMYWH;

— XapaKTepu30BaTh IOCJIE MPEIBAPUTEIHLHOTO OOCYXICHUS C TMeJaroromMm
cBOMcTBa Tel, (U3NYECKUE SBJICHHUS W TPOLECCHI, HCIONb3Ys 3aKOH
COXpaHEHUS SHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHUS, PUHITUTI CYTIEPIIO3UIIAN
CWJI, TPHUHIMI OTHOcUTeIbHOCTHM ['amumes, 3akoHsl HploToHa, 3aKoH
COXPAaHEHHUS HMMITYJbCa, 3aKOHBI OTPAXCHHS W TPEIOMIICHHS CBETa, 3aKOHBI
COXPaHEHHUs 3aps0BOTO M MACCOBOTO YHCET MPH SJEPHBIX PEAKIUAX; MPH
TOM HaXOAWTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKoe
BBIpaXXCHHE C OTIOPOH Ha MU(PPOBBIE 00pa30BATEIBHBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJEM Teaarora (Pu3uuecKue MmpoIecchl U CBONCTBA Tel,
B TOM 4YHCII€ W B KOHTEKCTE CHUTYallMid MPAKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIAThH MPU MOMOIIIH TeJarora MpUIHHHO-CIEACTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHWE W3 2—3 JIOTMYEeCKUX IIaroB C oOmopoil Ha 2—3
W3YYCHHBIX CBOWCTBA (PM3WYECKHUX SBIICHUN, (PU3NYECKUX 3aKOHOB WIIA
3aKOHOMEPHOCTEM;

— pemaTh TUTIOBBIE pacUYETHBIC 3a/1aun B 1—2 JNEHCTBUS ¢ OMOPOM Ha aJITOPUTM,
IpeIBapUTEIHLHO Pa300paHHBI COBMECTHO C, HCIIOJIB3YS 3aKOHBI U ()OPMYJIHI,
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CBsI3bIBatOLME (PU3NYECKUE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3a/ladyd
3alUChIBaTh KpPaTKOE YCJIOBME, BBISBIATH HEAOCTAIOUINE WM W30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (OPMYJNBI, HEOOXOIWMBIE IS PEIICHHS,
IPOBOAUTH PAacu€Thl U OIEHUBATh C TMOMOILNBIO YUHUTENS PEATUCTHUYHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NYECKOMN BETNINHBI;

UMETh MpeICTaBIeHHEe O MpobiieMax, KOTOPhIE MOYKHO PELIUTh MPHU MOMOIIU
bu3MUeCKMX METOJOB; HCIOIb3ys ONUCAHUE HCCIEAOBaHMS, IIOCIe
PEeIBAPUTETHLHOTO OOCYXKIACHHSI C TMeNaroroM BBIIETSATh IPOBEPIEMOE
OpPEIINONOKEHNE,  OLEHUBATh  IPAaBUIBHOCTh  MOpPSAJIKA  MPOBEJICHUS
UCCIIEIOBAHMUSI, J€JIaTh BBIBOJbI, MHTEPIIPETUPOBATh PE3yJIbTAaThl HAOIOICHUI
U OIIBITOB;

yMETh HaXOJUTh C UCIOJIb30BaHUEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI 0 HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3UYECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS DHEPIUU;
3aBHCHMOCTH TIEpHOja KoJeOaHU NPy KMHHOTO MasgTHHKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT aMIUTUTYJBI MaJbIX KOJICOaHMIA,
IPsIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, pa3yioKeHHe OEI0ro CBeTa B CIEKTP;
U3y4YEHUE CBOWCTB M300PaKEHUSI B TUIOCKOM 3€pKaJieé U CBOMCTB M300paXKeHUs
npeaMeTa B coOuparomieil JuH3e; HAaOMI0JACHHE CIUIOIIHBIX M JIMHEWYaThIX
CIEKTPOB M3JIyUECHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00OpyJIOBaHMSI C OMOPOM Ha CXEMY; OIUCHIBATh XOJI ONbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BEIBOJBI MO PyKOBOJCTBOM I€Iarora;
OPOBOJAUTh NPU HEOOXOJUMOCTH CEpPUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpelHee 3HAUEHHE HU3MEpSIeMOW BEJIWYUHBl  (QoKkycHoe  paccmosHue
coouparouei JIUH3DL); 000CHOBBIBaTh BBIOOD criocoba
U3MEPEHUs/U3MEPUTEIHHOTO PUO0Pa;

POBOJAUTH COBMECTHO C MEIaroroM MCCiIeI0BaHNE 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYUH C HCIOJb30BAaHUEM TMPSAMBIX H3MEpPEHUIl (3aBUCUMOCTH MYTH OT
BpEMEHH TIpU PABHOYCKOPEHHOM [BHKEHHMH ©0€3 HadyaJbHOM CKOpPOCTH;
nepuoia KoileOaHWi MaTeMaTHMYecKOro MasTHUKa OT JUIMHBI  HUTH;
3aBHCHMOCTH YTJIa OTPAXKCHHSI CBETa OT YIJIa MaJeHUs U YIJia MPEJIOMICHUS OT
yTria majieHus1): mociae 00CyKASHHs IO PyKOBOJCTBOM I€/larora miaHupoBaTh
UCCIIeJIOBaHNE, COOMPATh YCTaHOBKY, (PMKCHUPOBATH PE3yNbTATHI MOJIYYCHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOMULl U TrpaduKoB, [enaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIECI0BAHNUS;

COOTHOCUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYMH (CPETHSST CKOPOCTh
U YCKOPEHHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHUE CBOOOIHOTO
najieHus, JKECTKOCTh TMPYXKUHBL, KOIPPUIMEHT TPEHUS CKOJbXKEHUS,
MEXaHW4YecKass paboTa U MOIIHOCTb, 4YacTOoTa W TMepHoJ KosneOaHui
MaTeMaTHYECKOTO U MPYKHHHOTO MAasTHUKOB, ONITUYECKasl Cujia COOMparomieit
JWH3BL, PAJWOAKTUBHBIA (OH): C TMOMOIIBIO TMeJarora IJIaHUPOBATh
U3MEpEeHHsI; CcOOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY W  BBIOJHSITH
U3MEpEHUsI, CJeays TPEUIOKCHHON WHCTPYKIMH; BBIYUCIATH 3HAYCHHE
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BEJIMYMHBl U AHAJIM3UPOBATH ITOJIyYECHHBIE PE3YJbTAaTbl C y4ETOM 3aJaHHOU
MIOIPEIIHOCTH U3MEPEHUN;

coOmro/IaTh TMpaBWjia TEXHUKU O€30MacHOCTU Mpu paboTe C J1abopaTOpHBIM
000pyI0BaHMEM OCIIE MTPEABAPUTEIILHOTO 00CYKIEHUS C TIEAArOroM;
CONIOCTABJIATh C IIOMOIIBI II€arora OCHOBHBIE INPU3HAKKM H3yYECHHBIX
dbusznueckux Mojenel: maTepualibHas TOuYKa, aOCOJIOTHO TBEPIOE TEJO,
TOYEYHBIM MCTOYHMK CBETA, JIy4, TOHKas JIMH3A, IUIAHETapHasi MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOI'O s1Ipa ¢ OIIOPOX Ha METOJAMYECKUE MATEPUAIIBL;
XapaKTepU30BaTh TOCIE MPEIBAPUTEITBLHOTO OOCYXKACHHS C MEJarorom
OPUHIMIBL JEHCTBUS H3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopoil Ha uX onucaHus (B TOM 4YHUCIE: CIUIOMETpP, JATYUKHU IOJOKECHHS,
pPacCTOSIHUSI M YCKOpPEHHUA, pakeTra, 3XO0JIOT, OYKH, MEpHUCKOoI, (oToamnmapar,
ONTHYECKUE CBETOBOJABI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIOJIb3Ysl IU(PPOBBIE 00PA30BATENBHBIE PECYPCHI;

UCIIOIB30BaTh MOJ PyKOBOJICTBOM IIE€Arora CXeMbl U CXEMATHUYHBIE PUCYHKHU
U3YUYEHHBIX TEXHUYECKUX YCTPOICTB, HW3MEPUTENIbHBIX MpHOOPOB U
TEXHOJIOTMYECKUX TMPOIECCOB IMPH PEUIeHHH Y4eOHO-TIPAaKTUYECKUX 3aj1ad;
ONTUYECKUE CXEMBbl JUIsl TOCTPOCHHUS HM300paKEHUN B IUIOCKOM 3€pKajie |
cobuparonie JuH3e;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MPUMEPAX MPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHMM B  TOBCEIHEBHOM JKU3HM  JJIA
oOecrieueHusi 6€30MacHOCTU MpU OOpaIIeHUH ¢ NMPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMH, COXPAHEHMS 30POBbS UM COONIOJCHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH Cpee;

OCYLIECTBIATh  MOJ  PYKOBOACTBOM  Iiearora MOUCK  HMH(pOpMaluu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (HOPMYIHUPYS
IIOMCKOBBIM  3allpOC, HAXOAWTh MYTH  OINPEAEIEHUsS  JTOCTOBEPHOCTHU
NOJIy4YeHHOW MH(OpMALlMK HA OCHOBE UMEIOIINXCS 3HAHUU U IOMOJIHUTEIbHBIX
VCTOYHHUKOB;

UCTIOJIb30BaTh MPU BBITIOJHEHUN YUYEOHBIX 3a/laHuil OTOOpPaHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOro COJAEpkKaHUs, CIPABOYHBIC
MaTepualbl, pecypcsl cetu HTepHeT; BaaaeTs npuéMaMyu KOHCIIEKTUPOBAaHUs
TEKCTa, MpeoOpa3zoBaHus MHPOPMAIIUU U3 OJIHOIM 3HAKOBOM CHCTEMBI B IPYTYIO
C OIIOPOM Ha AJITOPUTM M YTOYHSIONIME BONPOCHI IE€IArora; COo3AaBaTh IMOJ
PYKOBOACTBOM Tiefarora ¢ OOCYXKICHHEM IUIaHa pPaOOThl MHUCHMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpPMAlUU U3 HECKOJIbKHX HCTOYHUKOB
(U3HYECKOT0 COAEP)KaHUS, MyOJIMYHO MPEACTABIATh PE3YJbTAThl MPOEKTHOU
WIN HUCCIEAO0BATENBCKOW JEATEIBHOCTH; MPHU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TMOHATUMHBIN anmapar u3y4yaeMoro paszzaena (U3UMKU U
COMPOBOXK/IATh BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€ToM O0COOeHHOCTEe!
ayJUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarudeckoe MJIAHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJMMBIX Ha OCBOCHUE KaXKJOM TEMbl y4EOHOTO MpeaMera
«Duzukay DenepaibHON aganTUPOBAHHON OCHOBHOHM 0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUS
0OyYaroIUXCs € 3aJI€PKKOM ICUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIUM paszzienoM denepanabHOi
paboueii mporpaMMbl yueOHOTO mpeamera «Dusnka» 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUSI.
[Ipu sTom Opranuszainus BOpaBe caMa BHOCUTh M3MEHEHHUS B COJEp)KaHHE M paclpeesieHre Yy4yeOHOro marepuania 1o
rogaM oOy4Ye€HHsl, B TOCIIEOBATEIbHOCTh U3YUYEHHUSI TEM M KOJUYECTBO YaCOB HAa OCBOEHHUE KAXKJION TEMBbI, OMpPEICICHHE
OpraHu3alMoOHHBIX (GopM o00ydeHuss © T.1. OOOCHOBAHHOCTb JAHHBIX W3MEHEHHUH OMpeNeNsieTcsi BbIOPAaHHBIM
oOpazoBarenbHOM opranuzamnuet YMK, uWHAMBUIYaTbHBIMH TCUXO(U3MYECKUMU OCOOCHHOCTAMH KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, creneHp0 yCBOEHHOCTH UMHU YYEOHBIX TEM, PEKOMEHAIMSAMH 10 OTOOPY M aJanTaiud y4eOHOTO
MaTepuaina o Gpusnke, mpeacTaBIeHHBIMU B [10sSCHUTETHHOM 3amuCKe.

7 KJIACC (68 1)

TemaTnuecknii OcHoBHBIE BHUABI ACATCIBbHOCTH YHYAITUXCH
OcHOBHOE coaepkaHue

0s10K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHII)

Pazpen 1. @usuka u e€ poJib B NO3HAHMHU OKpY:Kawouero mupa (6 1)

duznka — ®usznka — Hayka o npupone. SIBieHus | BbisBIeHHE OCHOBHBIX Pa3iMyMii MpPU MOMOIIM Ienarora MeXny (U3UUECKMMH M XUMHUYECKUMHU

Hayka o npupozxe | mpupoast  (MC®).  ®usumueckue  sBieHus: | mpesparenuamu (MC — xumus).

(29) MEXaHWYeCKHe,  TEIUIOBble,  JJIEKTpHuecKkue, | Pacro3HaBaHue u KiacCU(pUKALMs IOCIE OOCYXKIEHHS C MeNaroroM Ipy IOMOIIM HaBOISIINX
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE. BOIPOCOB  (DM3MYECKUX SBJICHUI: MEXaHMYECKUX, TEIUIOBBIX, O3JIEKTPUYECKUX, MAarHUTHBIX

" CBCTOBBIX.
Ha6J’HO,HCHI/I€ U OIIMCAHHC (1)I/I3I/I"IGCKI/IX SIBJICHUI HA 0a30BOM YpPOBHE.

5 MC — 31eMeHTBI COoAECPpIKaHWs, BKIIIOYAOIINUE MEKIIPEAMETHBIC CBA3H, KOTOPBIC no,upoGHee PaCKpbITbl B TCMATHYECKOM IJIAHUPOBAHUU.
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duznyeckne
BeJMYHUHBI (2 1)

duznyeckue BEJINYMHBI. Wzmepenne
dusndeckux BemmuuH. Dusuueckue npubopvl®
THozpewnocms  uzmepenuti.  MexayHapoaHas
crcTeMa eJMHUII.

,Zlmoucmpauuu7

1. Mexanudeckue, TEIJIOBBIEC, IICKTPHUCCKHE,
MarHuTHBIC, CBETOBBIC SIBIICHHS.

2. Om3ngeckue MpuOOPH U MPOIIeIypa MPSIMBIX
W3MEPEHNH  aHANOTOBBIM W IIM(POBBIM
puOOpoOM.

Jlabopamopnsie pabomot u onvimol.

1. Omnpenenenue IEHBI JIeTICHUS

N3MEPHUTENHEHOTO npubdopa (ucnonb3ys

TEXHOJIOTMYECKYIO KapTy dKCIEPUMEHTA).

2. W3mMepeHue paccTOsIHUM.

3. Wsmepenne  00bEMa

TBEPIOrO TeNa.

4. Onpeodenenue pasmepos Maivlx mei.

5. W3mepenne Temmneparypsl Ipu MOMOIIH

JKHJIKOCTHOTO ~ TE€pMOMeTpa M JlaT4HKa

TEMIIEPaTypHlI.

6.  Ilposedenue ucciredosanus no nposepke

2unomesvl:  OANbHOCMb — NONEMA  WAPUKA,

NYWeHHO20 20pU30HmManbLHo, mem 6oavule, yem

bonvbute gbicoma nycka.

KHUIKOCTH u

Omnpenenenye Mpy OMOIIY T1e/1arora eHbl JeJICHUs MKkl K3MEPUTEIBHOro Mprbopa.

Wzmepenne no o0pasily 1oj pyKOBOJCTBOM Iearora JIMHEHHBIX Pa3MepoOB Tel M IPOMEXYTKOB
BPEMEHH C y4ETOM ITOTPEIIHOCTEN.

Wzmepenne no o0pasity o pyKOBOJCTBOM Iiejarora 00bémMa )XUAKOCTH B TBEPIOTO Tea.
Wzmepenne no o0pasiy Hoa PYKOBOJACTBOM II€[arora TeMIepaTypbl HPU HOMOIIM >KHAKOCTHOTO
TEepMOMETPA U JATYHKa TEMIICPaTyPBL.

BBINONTHEHNE HECIIOKHBIX TBOPYECKHX 33JIaHUIl C OMOPOM HAa aIrOpUTM, NPEIBAPHTEIBHO
pa3o0paHHBIE € TMEAaroroM IO TOMCKY CHOCOOOB M3MEpeHHs HEKOTOPBIX (PH3UIECKUX
XapaKTEpUCTHK, HAIPUMED, Pa3MEpPOB MaJbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), YAAIEHHBIX O0BEKTOB,
OONBIINX PACCTOSHUM, MAJBIX IPOMEXKYTKOB BpeMeHHU. OOCyXKIeHNe TpeaAiaraeMbIX ClI0CO00B.

6 KprI/IBOM 0003HaYEH y‘{e6HBII>i marepual, KOTOpLIﬁ M3y4acTCs, HO HE BBIHOCUTCS HA NPOMEKYTOYHYIO U UTOTOBYIO aTTCCTAllUIO.

7 Bcee JlemoncTpaiuu u JlabopatopHbie a6OTI>I, npeACTABICHHBIC B COACPIKAHNH, TONIYCKACTCA (MOXKHO) IIPOBOJANTH, HCIIOJB3YSA HHPOPMALIMOHHBIE U 3JICKTPOHHBIC TCXHOJIOIUH (ITU(PPOBBIC
e 2

o0pa3oBaTeNnbHbBIC PECYpChI).
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EcTecTBeHHO-
HAyYHbIH MeTOJ
no3HaHus (2 4)

Kak ¢wusnka u Japyrue ecTeCTBEHHbIC
HAyKH  W3Yy4aloT npupoay. Ecmecmgenno-
HayyHulll ~ MemoO  MNO3HAWuA:  HabmleHue,
HOCMAHOBKA HAYYHO20 GONPOCA, GbIOGUIICEHUE
2unomes, IKCNEPUMEHM NO NPOGEPKe 2UNOmes,
obvscuenue Habnooaemo2o senrenus. Onucanue
Qusuyeckux aeieHull ¢ ROMOWbIO MOOeTel.

IIpeamer u MeTOaBI (HU3UKH.

JHemoncmpayuu
1. Ompenesnenue NOrpenIHOCTA
IKCIICPUMCHTA.

BrlnBIKEHNE THITOTE3 TIOCIIE TPEABAPUTENILHOTO OOCY)KICHUS € IIEJaroroM, 0ObsSCHSIONIUX MTPOCTHIE
SBJICHUS, HAIIpUMep:

— TI0YeMY OCTaHaBIHMBACTCS ABMKYIEECS 110 TOPH30HTAIBLHOM ITOBEPXHOCTH TEIIO;

— MOYEMY B JKapKYIO IOr0ly B CBETJION OAEKAE NPOXIaJAHEN, YEM B TEMHOM.

Br160p crioco60B MPOBEPKH THITOTE3 U3 MPEATI0KEHHBIX TI€IarOTOM.

HaOmroneHne NpemIoKeHHBIX II€aroroM HCCIEIOBAHMM 10 TPOBEpKE KaKOW-THOO THIOTE3bI,
HalpuMep: JaJbHOCTh MOJIETA INApUKa, IIYIIEHHOTO TOPU30HTAIBHO, T€M Ooublie, 4eM OOJbIle
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C II€ZIarOroM MpOCTEHINMX Mozeied (HU3MUeCKuX sIBICHUI (B BUE
PHCYHKOB WJIM CXEM), HallpuMep IajieHHe IpeIMeTa; MPSIMOJIHHEIHOe PacIpOCTpaHeHHE CBETa.

Paznen 2. IlepBona

YyajibHble CBeJleHUsI 0 CTPOEHHHU BelecTBa (5 4)

Ctpoenue
BenecTBa (1 u)

CrpoeHne BelecTBa: aTOMBI U MOJICKYJIBI, UX
pazmepul. Onvimoi, 0oKasvisaowue OUCKpemHoe
cmpoerue gewecmad.

Jla6opamopnvie pa6omot u onvimoi®.

1. Onenka nuamerpa aTroMa METOAOM PSIOB (C

HCIOJIB30BaHNEM (poTOoTrpadmii).

Habironenne u MHTEpHpETaIyisi COBMECTHO C II€J[aroroOM OIIBITOB, CBUIETEIILCTBYIONIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHHEM Pa3JIMYHBIX BEIIECTB B BOJIE.

OueHka NpH MOMOIIM TEXHOJOTHMYECKOH KapThl Pa3MEpOB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHHUEM
(hororpaduwmii, MOTyIeHHBIX Ha aTOMHOM CHJIOBOM MUKpockone (ACM).

OrmpezeneHne Nocie NpeJBapuTeIbHOr0 00CYKICHUS C IEJaroroM pa3MepoB MaJIbIX TEll.

JIBH:KeHUE

U B3aUMOJIEHCTB
He YacTHIX
BelecTBa (2 4)

JBmwxenue vactui BeuiecTBa. CBsi3b CKOPOCTH
JIBUYKEHUS 4acTUL ¢ TeMIlepaTrypoii. bpoyHoBckoe
newkenune, muddysus. Bzaumoodelicmsue vacmuy
seujecmed: nNPUMANCEeHUe U OMmMAaiKugaHue.

Hemoucmpayuu

1. HabmoneHre OpOyHOBCKOTO IBUYKEHHS.

2.Hao6mronenue auddysuu.

3.Habmooenue  senenutl,  0OBACHAIOWUXCS
NPUMANCEHUEM UL OMMATKUBAHUCM YACTUY
seugecmea.

Jabopamopuwvie pabomol u onvimul
1. Oyenxa ouamempa amoma memooom psooe
(c ucnonvsosanuem omoepaguii).

2.0mBITBI 1O  HAOMIOAEHHWIO  TEIJIOBOTO

Habmonenne u 00bsICHEHUE TIPH TOMOIIH ITeJjarora OpOyHOBCKOTO ABWKCHHS U SBICHUS TUPPY3HN.
IIpoBenenne n OOBSICHEHHE C OMOPOIl HA aITOPUTM, MPEABAPUTENHHO Pa300paHHBIN C IEJarorom
OIIBITOB 0 HAOJIOIEHUIO TEIUIOBOTO PACIIUPEHHUS ra30B.

[TpoBenenue M OOBSCHEHHE OIBITOB C OMOPOW Ha AITOPUTM, MPEIBAPUTENBHO DPa300paHHBIA C
neaarorom 1o O6Hapy)KeHI/IIO CHUJI MOJICKYJISIDHOI'O MTPUTSXKECHUA U OTTAJIKUBAHUA.

8 3mech U ayiee MPUBOUTCS PACITUPEHHBIN TIEPEYCHB JIAOOPATOPHBIX PA0OT U OIBITOB, H3 KOTOPOTO YYHTEIh JICJIAET BEIOOP MO CBOEMY YCMOTPEHHIO U ¢ YIETOM CITHCKA SKCIIEPUMEHTATBHBIX
3alaHni, mpeyiaraeMeix B pamMkax OI'D no dusuke.
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pacIIMpeHHs ra30B.
3. OnBITBI IO OOHAPYXKCHHUIO NIEHCTBHS CHII
MOJICKYJIIPHOTO TIPUTSDKCHUSL.

ArperaTHbie
COCTOSTHUS
BelecTBa (2 4)

ArperaTHble COCTOSHHS BELIECTBA: CHIPOECHUE
24308, Jrcuokocment u meépovlx
(kpucmanauyeckux) men. Bzaumoceszv medcoy
CBOUCMBAMU  BEUWECTNE 8 DAZHBIX ASPEe2AMHbIX
COCMOSIHUAX U UX  ATNOMHO-MONEKYIAPHbIM
cmpoenuem. Ocobennocmu azpe2amHuix
COCMOSIHUTLL 800bL.

Hemoucmpayuu

1. Habnronenue muddy3uu.

Omnucanne 1moJ PYKOBOACTBOM Iiefarora (C HCIIONB30BAHHEM IIPOCTBIX MOJIENCH) OCHOBHBIX
pa3nu4ui B CTPOEHUH a30B, )KUJIKOCTEN U TBEPABIX TEI.

HauanpHple MpEenCTaBICHUS O MAJIOH CKHMAEMOCTH S>KHIKOCTEH ¥ TBEPABIX TeEJ, OOJBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHre Ha 0a30BOM YpPOBHE I10JI KOHTPOJIEM Iearora 0 coxpaneHuH (opMbl TBEPABIX Tel U
TCKYUYCCTU KUJIKOCTH.

HabGmonenune 3a onpiTamu, JOKa3bIBAIOIIMMH, YTO B TBEPJOM COCTOSIHUM BOJIBI YACTHIIBI HAXOASATCS
B CpEeIHEM JaNbIIIe IPYT OT Jpyra (IJIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcTaHoBIEHHE C ONOpOM HAa JAUAAKTUYECKMH MaTepuan IpPOCThIX B3aUMOCBA3EH MeEXay
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHWM BOABI M CYIIECTBOBaHHMEM BOIHBIX opranm3moB (MC —
omonorus, reorpadus).

Paznen 3. IBu:xenue u B3anmoaeiicreue e (21 )

Mexanndeckoe
aBuakeHue (3 4)

MexaHndeckoe JBIDKeHHE. PaBHOMepHOe W
HepaBHOMepHOe JBIKeHHe. CkopocTb. Cpedwuss
CKOpOCMb  NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér nmyTH 1 BpeMEHH JBIDKCHHUS.

Hemoncmpavyuu

1. HaGmromeHne MEXaHHWYECKOrO  IABMIKEHHUS
Tena.

2. i3amepeHue  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBIDKEHUS.

Jlabopamopnsie pabomol u onvimul

1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO

JBWOKEeHUsT (ILIapuKa B KUIKOCTH, MOJCIH
JNEKTPUUECKOTO aBTOMOOWIIS U T. I.).

2. OnpeneneHue cpenuein CKOPOCTH
CKOJIbXKCHUS Opycka WIM [IapuKa [0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JIBH)KEHHS M OIPEEIICHIE €ro MPU3HAKOB MOCIIE MPEABAPUTEIILHOTO
00CYXICHUS C TICIarOTOM.

Hab:ro1eHre HepaBHOMEPHOTO JIBUXKEHHSI U OTPE/ICIICHUE €r0 OTJAMYHY OT PABHOMEPHOTO JIBHXKEHUS
TIOCIIE TIPEBAPUTENBLHOTO 00CYKICHHS C TIEaroroM.

Perienre THIOBBIX PacYETHBIX 3a7ad B 1—2 NEHCTBHUS C OMOPOH Ha alrOPHUTM, TPEIBAPHTEIBHO
pa3o0paHHBIi COBMECTHO C TIEarOrOM Ha ONpeeieHHe MyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBIKCHHS.

AHanu3 mpu MOMOIIIH Tearora rpaGuKoB 3aBUCHMOCTH ITYTH M CKOPOCTH OT BPEMEHH.
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HNuepuus, macca,
IUIOTHOCTD (4 4)

SBnenue HHEPIWH. 3akon unepyuu.
Bsaumooeticmeue men Kaxk ApUMUHA U3MEHEHUS.
ckopocmu  dgudcenuss men. Macca xax mepa
unepmuocmu mena. IlnotHocts BemecTBa. Cessb
NIOMHOCTU C KOMUYECTNBOM MOJIeKY]L 6 eOuHuye
06véMma eeujecmaa.

Hemoncmpayuu

1. HabnroieHue SBJICHUS UHEPIIHU.

2. HabmiosieHre W3MEHEHUS] CKOPOCTH IpH

B3aUMOJICHCTBUH Tell.
3. CpaBHeHHE Mace 10 B3aUMOJICHCTBHUIO TEL.

OOBsicCHEHHE TPW TIOMOIIM TEXHOJIOTHYECKOW KapThl W IeAarora W IpOTHO3HPOBAaHUE SBICHUH,
00yCIIOBICHHBIX MHEPIMEH, HAlpUMEpP: YTO MPOUCXOIWT IPHU TOPMOKEHHH WIIM PE3KOM MaHEBpE
aBTOMOOWMIIA, TOYeMY HEBO3MOKHO MIHOBEHHO IPEKPATUTH IBMKEHUE Ha BEIOCHIIEE HIIH CaMOKaTe
uT. I

HaGmronenne u 0a30BBId aHAJIM3 OMBITOB IOJ PYKOBOJCTBOM T€Iarora, JIEMOHCTPUPYIOIINX
M3MEHEHHE CKOPOCTH JIBUKEHUS Teja B pe3yJibTaTe JeUCTBUS Ha HETO APYrUX TeJl.

Pemenne TUMOBBIX pacdE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOM Ha alIrOpUTM, MpEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C TEIaroroM Ha OIpeJelIeHHEe MacChl Tella, ero 00bEMa U INIOTHOCTH.
Habmonenne u 0a30BBIl aHANM3 OMBITOB TIOJ PYKOBOJCTBOM II€Arora, JIEMOHCTPHPYIOIIUX
3aBUCUMOCTb U3MEHEHHUS CKOPOCTH TeJla OT €ro Macchl P B3auMoaelcTBuu Tei. U3mepeHnue macchol
TeNa Pa3TNIHBIMU CIIOCOOAMHU.

OrnpeneneHre COBMECTHO C MMENAroroM IUIOTHOCTH Te€la B PE3yJbTaTe M3MEPEHUs €ro Macchl U
00BEMa.
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Cuaa. Buap! cna
(14 v)

Cuna KaK XapaKTEepHUCTHKA
B3aumoyieiicTBus Ten. Cuia ynpyrocTd M 3aKoH
I'yka.  Hzmepenue  cunvl c  NnOMOWbIo
ounamomempa. SIBICHWE TATOTEHHS W CHJIA
Tsokectu. Cuna msdcecmu Ha Opyeux NiaHemax
(MC). Bec mena. Hesecomocmo. CnoxxeHue cui,
HaIpaBJIEHHBIX mno O/IHOM MPSAMOM.
PaBHomelicTBytomas cwit. Cuna mpenus. Tpenue
cKoavoicenus u mpenue nokos. Tpenue 6 npupooe
u mexuuxe (MC).

jlemomcmpauuu2
1. CnoxxeHre CWJI, HaAmpaBlIEHHBIX MO OJHON
IIPSIMOM.

Jabopamopmnsie pabomul u onvimel.

1. Ompenenenyie IIOTHOCTH TBEPJIOTO TENa.

2. OnBITH, JEMOHCTPUPYIOIIAE 3aBUCHUMOCTD
pacTsokeHus  (medopManMu) TPYKUHBI  OT
MPUJIOKCHHOW CHIIBIL.

3. OnBITH, JAEMOHCTPUPYIOMIAE 3aBUCHMOCTD
CIIIBI TPEHHS CKOJBXKCHHS OT Beca Tela U
xapakrepa COTIPHKACAIOIITIXCS
MIOBEPXHOCTEH.

M3yueHne cOBMECTHO C MEJaroroM B3aMMOJEHCTBUS KaK NMPHUUHBI U3MEHEHUS CKOPOCTH Tela WIN
ero nedopmaruu.

OnucaHue Ha Ha4aJIbHOM YPOBHE PEaJIbHBIX CUTyalluil B3aMMOAENCTBUS TeJl C TIOMOIIBIO MOAENEH, B
KOTOPBIX BBOJIUTCS TTOHSITHE U N300paKEHHUE CHIIBL.

W3ydyenue nox pykOBOACTBOM MEAArora CUIbl YHOPYTOCTH, 3aBUCHUMOCTH CHJIBI YNPYIOCTH OT
YIUIMHEHUS! PE3MHOBOTO IIHYPA WIIH MIPYXHUHBI (C TOCTPOCHHUEM IpaduKa).

AHanu3 ¢ onopoy Ha AUAAKTHYECKHHA MaTepUall Mo KOHTPOJIEM MeJarora NpakTU4eCKUX CUTyaluil,
B KOTOPBIX NPOSBIAETCS ACHCTBUE CHIIBI YHPYrocTH (YIPYrocTh Msda, KPOCCOBOK, BETOK JE€peBa
u 11p.).

AHanu3 ¢ onopoi Ha JUIAKTUYECKHH MaTepual 1oJi KOHTPOJIEM Iefarora CUTyauui, CBsI3aHHBIX C
SBJIEHUEM TATOTEHUS.

[TonumaHue ¢ OMOpOM Ha CXEeMbl NPH MOMOIIM IEeNarora OpOUTAJIBHOTO JBHIXKCHHS IUIAHET C
HCTIONIb30BAaHHIEM SIBJICHUS TATOTEHH U 3aKkoHa nHepin (MC — acTpoHOMUS).

H3mepenue Beca Tena ¢ MOMOIIBI0 AnHaMoMeTpa. OOOCHOBaHKME TOTO cOco0a W3MEpEeHuUs Tocie
MOBTOPEHHUS C IIEJTarOrOM.

Habnronenue siBjIeHUsI HEBECOMOCTH.

Habmronenne 3a SKCriepUMEHTAIBHBIM HOIYYSHUEM MIPaBUIIA CIOXKEHHS CHJI, HAllPaBJICHHBIX BIOJIb
oxHOM npsMoi. OnpeneneHue Npyu NOMOILU MeJarora BEIMUYUHbI PABHOACHCTBYIOIIEH CUIL.
N3ydenue nox pykoBOACTBOM MEAArora CHIIbI TPEHUS CKOIbKEHHS U CUIIbI TPEHHSI TOKOSL.
HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBUCHMOCTH CHIBI TPEHUS OT Beca Tena
Y CBOMCTB TPYLIUXCS IOBEPXHOCTEM.

ba3o0BeIii aHanM3 ¢ ONOPOM Ha AMIAKTUYECKUN MaTepuai MOJ KOHTPOJEM NEeAarora MpakTUYEeCKUX
CHTyallMi{, B KOTOPBIX MpOSIBISIETCSl JEHCTBHE CHIBI TPEHMS, MCIONB3YIOTCS CIIOCOOBI €&
YMEHBIICHUS] WJINM YyBEIWYCHUs (KaTaHWE Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWMII,
UCIIOJIb30BaHKE TTOAUINITHUKOB, TNIaBaHUE BOJIHBIX )KUBOTHBIX 1 Ap.) (MC — Ouosnorus).

Pemenne TUMOBBIX pacdETHBIX 3a/ad B 1—2 NEHCTBUS C OMOPOM Ha alroOpuTM, MpEeABAPUTETHHO
pa3o0paHHBIIl COBMECTHO C MENaroroM C HCIOJIb30BaHUEM (OpPMYJ JUIs pacdyéra CHIIbI TSHKECTH,
CHWJIBI YTIPYTOCTH, CHJIBI TPEHUS.

Pasnen 4. laBie

HHe TBEPABIX TeJI, dKUAKOCTeH 1 razos (21 4)

JdaBsenue.
Ilepexaua
JAaBJIeHUSs
TBEPABIMHA
TeJaMHu,
JKMIKOCTAMM U
razamu (3 u)

Haenenue. Cnocobvl ymeHvuleHust U y@eaudeHusl
Oaenenus. /lagnenue caza. 3aeucumocme
oagnenus 2aza om 06vEMA, MeMnepamypbi.
Iepeoaua oasnenus meépovimu meiamu,
arcuokocmsimu u eazamu. 3axon Iackans.
ITnesmamuueckue mawiunoi.

,ZIaMoycmpamm2

1. 3aBHCUMOCTD

JaBJICHUA rasa oT

AHanu3 1 00bsICHEHHE ¢ OIOPOi Ha AWAAKTHYECKUI MaTepHall o] KOHTPOJIEM IIearora ONbITOB U
MIPaKTUYECKUX CUTYalUi, B KOTOPBIX IPOSBIIAETCS CHJIA JABJICHUS.

O0ocHOBaHME C OMOPOM HAa TEXHOJOTMYECKYI0 KapTy IPH MOMOILM eJarora Coco00B yMeHbIICHUS
1 YBCIIMYCHU JaBJICHUS.

W3yuenue o pyKoBOJCTBOM TI€J[arora 3aBUCHMOCTH JIABJICHHS ra3a 0T 00bEMa U TeMIepaTyphl.
WzyueHne mox pyKOBOJACTBOM TIiefarora OCoOCHHOCTEH Iepeaauyd IaBieHUs] TBEPIBIMH TEJIaMH,
KHUJIKOCTSIMU U Tazamu. OOOCHOBaHHME PE3YJIbTATOB OIBITOB OCOOEHHOCTSIMH CTPOCHUS BEIECTBA B
TBEPAOM, )KUAKOM U Ta3000pa3HOM COCTOSHUSIX MPETIOKEHHBIMH (POPMYITHPOBKAMH.
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TEeMIepaTyphL.
2. Tlepemada maBiICHUS )KUIKOCTBIO H Ta30M.

Hab:ronenne 3a skcriepuMeHTaIbHBIM JI0Ka3aTeNIbCTBOM 3aKoHa [lackais.
Pemenne THNOBBIX pacdy€THBIX 337a4 B 1—2 NEHCTBHS C ONMOpPOH HA AJITOPUTM, NPEIBAPUTEIHHO
pa300paHHBIN COBMECTHO C I1€Iar0roM Ha pacyéT AaBJIEHHs TBEPIOTO Tea.

JdaByenue
KuakocTu (5 u)

3aBUCHMOCTh  JIaBJICHHUS  JKUAKOCTH  OT
TITyOHHBL. T'uopocmamuueckuil napaooxc.
Coobwatowuecss ~ cocyobi. Tuopasnuyeckue
MEXAHUIMBL.

,ZIeMOhccmpalmu2

1. Coobmaromuecst CoCyabl.
2. T'uppasindeckuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOACTBOM MElarora 3aBUCHUMOCTHU
JIaBJICHUS SKUJIKOCTH OT TITyOHHBI ITOTPYXXEHUS U TFIOTHOCTH JKHJIKOCTH.

Habmronenne 1 HavanpHOE IIOHUMaHNE THAPOCTATHYECKOTO MapaioKca Ha ocHOBE 3akoHa [lackais.
W3yueHne cOBMECTHO C MEaroroM COOOMIAIOINXCS COCYIOB.

Pemenne THMOBBIX pacd4ETHBIX 3agad B 1—2 AEWCTBUS C OMOPOW Ha alrOPHUTM, IPEIBAPHTEIHHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacdéT JaBJICHHS )KUAKOCTH.

Habmronenne 3a 00bsCHEHNEM MPHHIMIA ICHCTBHS THAPABIMYECKOTO Mpecca.

AHanu3 W OOBSICHEHHE C ONOpPOH Ha JUIAKTUYECKHH MaTepuay MOj KOHTPOJIEM IIe[arora
[IPaKTUYECKUX CUTYallUH, IEMOHCTPUPYIOIIUX IIPOSIBICHUE JaBJICHUs XXUIKOCTH U 3akoHa [lackans,
HarpHuMep MPOIECCOB B OpraHu3Me IpH ri1yookoBoaHOM HbIpsiHuu (MC — Ouosorus).

AtMocdepHoe
napjenue (6 4)

Atmocdepa 3emiin 1 atMocepHOE JaBlICHHE.
Tlpuuunel cywecmeosanusi 6030YUWHON 060104KU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oagnenus. 3asucumocmyo
ammocgeproco  O0agieHusi Om  GblCOmMbl  HAO
yposnem  mopa. Ilpubopwr  Onst  usmepenus
ammocgeproco 0agieHus.

jlemowcmpauuu2

1. [IposiBneHne neiicTBUS aTMOCHEPHOTO

JaBJICHHSI.

Habnronenue 3a SKCIIepIMEHTAIBHBIM OOHApY)KEHHEM aTMOC(EPHOTO AaBIICHUSL.

AHanu3 u 00bSICHEHHE C OMOPOH Ha JAWAAKTHYECKUH MaTepuall 1MoJi KOHTPOJIEM IIeZarora OIbITOB U
NPaKTHYECKUX CUTYaIMi, CBS3aHHBIX C JIEHCTBUEM aTMOC(EPHOTO AaBICHUS.

HabOnronenune 3a 00bCHEHUEM CYILECTBOBaHMsI aTMOCc(ephl Ha 3eMile M HEKOTOPBIX IJIaHeTax MiH e€
OTCYTCTBUS Ha pyrux mianerax u Jlyne (MC — reorpadus, acTpoHOMUS).

bazoBoe mnoHMMaHWE NPUYMH HM3MEHEHUS IUIOTHOCTH arMoc(epbl C BBICOTOH W 3aBUCHMOCTH
aTMOCc(epHOTO JIaBJICHUS OT BBICOTHI.

Pemenne THHIOBBIX pacu€THBIX 3amad B 1—2 NIEHCTBUS C OMOpOH Ha aITOPHUTM, MPEIBApUTEIHHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacdéT aTMOC(EPHOTO AaBICHUSL.

W3yuenne moj pykoBOACTBOM II€larora ycTpoicTBa 6apoMeTpa-aHeponaa.
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HeiicTtBue
JKHKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

Heticmaue srcuokocmu u 2aza Ha NOSPYrHCEHHOE
6 Hux meno. BplTankuBaiomas (apXuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Boszoyxonnasanue.

,ZIeMOhlcmpauuu2

1. 3aBHCHUMOCTh  BBITAJIKMBAIOLIEH CHIIBI OT
o0béMa TOTPYXEHHOW dYacTH Tela u
MJIOTHOCTH XKHUIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIONICH CHIIBI  BECYy

BBITECHEHHOU JKUJIKOCTH.

3. YcnoBue miaBaHWsl TeN: IUIaBaHWE WM
HNOTPYy’K€HHE Tel B  3aBUCHMOCTH  OT
COOTHOILIEHUS MJIOTHOCTEN Tella U AKUIKOCTU.

Jabopamopnwie padomol u onvimel.

1. UccnenoBanne 3aBUCHMOCTH Beca Tela B
BOJIe OT 00BEMa MOTPYXEHHON B JKUAKOCTH
4acTH Tela.

2. OmpenienieHe  BBHITAJIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha TeNo, HOrpyXEHHOE B
JKUJIKOCTD.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHUBAIOILEH
CUJIBI, IEUCTBYIOIIEH Ha TEJNO B >KUJIKOCTH,
OT Macchl Tena.

4. OnbIThl, IEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
BBITAJIKUBAIONICH CUJIBI, JACUCTBYIOIICH Ha
TEJI0 B XHIKOCTH, OT 00bEMa HOTpYKEHHOM
B JKMJKOCTh YacTH Tela U OT IMIOTHOCTH
JKUIKOCTH.

5. KoncTpynposanue apeoMmerpa WIH
KOHCTPYHUPOBAHHE JIOAKH U OIpefeNeHne e€
Trpy3010IbEMHOCTH.

Habmronenne 3a sKCTIepUMEHTAIBHBIM 00OHApY)KEHUEM JeWCTBHS XUIKOCTH U ra3a Ha IMOrpyXEHHOE
B HUX TEJIO.

OnpeneneHue ¢ OMOpoM Ha TEXHOJIOTMYECKYIO KapTy BBITAIKHMBAIOLIEH CHIIBL, JEHCTBYIOIIEH Ha
TENOo, NOTrPY>KEHHOE B JKUAKOCTb.

Habmronenne 3a npoBeieHHEM 1 00CYKICHHE COBMECTHO C IIE€AAaroroM OIBITOB, AEMOHCTPHUPYIOIINX
3aBHCHMOCTD BBITAIIKHBAIONIEH CHJIBI, IEHCTBYIOMIEH Ha TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B )KMJKOCTb YaCTH TEJIA ¥ OT INIOTHOCTH KHUJKOCTH.

HccnenoBanne moj pyKOBOACTBOM IIearora 3aBUCHMOCTH Beca Tela B BoAe OT 00bEMa
HNOTPYXEHHOU B XKHUIKOCTb YaCTHU TEJIA.

Pemenne THUMOBBIX pacdyETHBIX 3a/ad B 1—2 NEHCTBUS C OMOPOM Ha alNrOpuTM, MPEABAPUTENHHO
pa3o0paHHBI COBMECTHO C I1€1aroroM Ha NPUMEHEHUE 3aKOHa ApXUMeZa U yCIIOBHS TUIaBaHuUs Tell.
KonctpyupoBanue npu noMouy nejarora apeoMerpa uiu KOHCTpYUPOBaHUE JIOJKU U ONpe/eNeHue
€€ Irpy30II0AbEMHOCTH.

Paznen 5.

PaGora u momHocTh. JHeprus (12 4)

Pa6ora
H MOIIIHOCTH

Bw

Mexanndeckas padbota. MomtHocTh

Habmronenne 3a sKCIIEpUMEHTAIbHBIM ONpEICICHHEM MEXaHMYECKOH PabOThI CHIIBI TSHXKECTH HPHU
MaJCHAN Tella M CHIBl TPEeHHs IPH PAaBHOMEPHOM IIEPEMEICHHH Teja II0 TOPHU3O0HTAIBHOM
MIOBEPXHOCTH.

Habmonenne 3a neMoHCTpanueit pacaéra MOITHOCTH, Pa3BUBAEMOH IIPH MOIbEME TI0 JIECTHUIIE.
Pemenne THMOBBIX Pacdy€THBIX 3agad B 1—2 AEWCTBUS C OMOPOW Ha alrOPHUTM, NPEIBAPHUTEIBHO
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pa306paHH1>1171 COBMECCTHO C II€aaroromMm Ha pvaéT MeXaHU4YeCKOI pa6OTBI 1 MOIITHOCTH.

Ipocreie
MeXaHU3MBI (5 u)

IIpocTele  MeXaHU3MBL: phlyar, 010K,
HAaKJIOHHAsA IUIOCKOCTh. [Ipasuno pasHosecus
pvivaza.  Ilpumenenue npasuna  pasHosecus
pvluaza K 6710Ky. «3o10moe npagunoy Mexamuxi.
KITQ MIPOCTHIX MEXaHU3MOB. [Ipocteie
MEXaHMU3MBI B OBITY M TEXHHKE.

JHemoncmpayuu

1. IlpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomol u onvimul

1.0mpenencane pabOTBI CHIIBI TPEHHA MpU
PaBHOMEPHOM JIBHOKEHUHT Tena o
TOPU30HTAJILHOMU IIOBEPXHOCTH.

2. VccnenoBanue yciaoBuil paBHOBECHS pblyara.

3. U3mepenne KIIJ| HakIOHHON IIOCKOCTH

(371€KTpOHHAS IEMOHCTpALus).

HavanbHoe moHMMaHKe BBIMTPHIIIA B CHJIE POCTHIX MEXaHU3MOB Ha MPUMEPE phluara, MoJIBUKHOTO
Y HETIOJIBUKHOTO OJIOKOB, HAKIIOHHOH IJIOCKOCTH.

HccnenoBanue COBMECTHO € MEAAroroM yciaoBHsI paBHOBECHS pbluara.

OOHapy)XeHHE IO PYKOBOACTBOM IIElarora C ONOPOH Ha JUIAKTHYCCKHHA Marephail CBOWCTB
MPOCTBIX MEXAaHW3MOB B Pa3JIMYHBIX MHCTPYMEHTaX W MPUCIOCOOICHHUAX, UCIIONB3YEMBIX B OBITY
U TEXHHKE, a TAaKXKe B )KUBBIX opranuzmMax (MC — Onomorus).

HabmoneHne 3a SKCIepUMEHTAIbHBIM JIOKA3aTEIBCTBOM PABEHCTBA pPabOT MpH TNPHUMEHEHHU
MIPOCTBIX MEXAHNU3MOB.

Omnpenenenne moja pykoBoactBoM neaarora KIT/ HaKIOHHOM MII0CKOCTH.

Pemenne TUMOBBIX pacdE€THBIX 3alad B 1—2 NEHCTBUS C OMOPOM Ha alrOpUTM, MPEABAPUTEITHHO
pa300paHHBIi COBMECTHO C IMEAaroroM Ha NMPUMCHEHHE MpPaBUIa PABHOBECHS pbhluara M Ha pacyér
KIII.

Mexannueckasi
neprus (4 4)

Mexannueckast dHeprus. Kuunemuueckas u
nomenyuanvhas smepeus. llpespawenue 00nozo
6U0A MEeXaHU4ecKol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs PHEPIHU B MEXaHHKE.

JlaGopaTopHbie paGoThI H OMBITHI.

1. U3yuenue 3aKOHa COXpaHEHHS
MEXaHMYECKOM  JHeprud  (JIEKTPOHHAS
JEeMOHCTPAIIHSA).

HaGumionenue 3a skcriepiMEHTaIbHBIM ONpEeNICHNEM W3MEHEHUs] KHHETUYECKOH U MOTeHIMaIbHON
SHEPIrUHM Tella MPH €ro CKaThIBAHUU M0 HAKJIIOHHOM MIOCKOCTH.

DopMyIUpOBaHHE COBMECTHO C MENAaroroM Ha OCHOBE HCCIENOBaHMSA 3aKOHA COXpPaHEHUs
MEXaHU4ECKOM YHEpIuu.

[IpencraBnenne mpy MOMOIIH [1€1arora IpaHyI] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
Pemenne THIIOBBIX pacu€THBIX 3amad B 1—2 NIEHCTBUS C OMOpOH HA aIrOPHUTM, MPEIBapUTEIBEHO
pa300paHHBII COBMECTHO C MIEIaroroM € MCIOIb30BaHUEM 3aKOHA COXPAHCHUS SHEPTUH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTnuecknii
0JI0K, TEMBI

OcHoOBHOe coaep:KaHHe

OcHOBHBbIE BU/IBI /IESITEILHOCTH YYAIIUXCS
(Ha ypoBHe y4eOHBIX el CTBHIl)
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Pa3nea 6. TenioBble siBieHus (28 4)
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Crtpoenne
M CBOIiCTBA
BenecTBa (7 1)

OcnosHule NoA0MHCeHUs MONEKYNAPHO-
KUHemu4eckol meopuu CMpOeHUs 6euecmsa.
Macca u pasmepvr amomos u monexyn. Onvimol,
noomeepxcoaioujue  OCHOBHblE  NONOHNCEHUS
MONEKYNAPHO-KUHEMUYECKOU meopuu.

Mopgenu TBEPAOTrO, KUAKOTO M ra3000pa3HOro
COCTOSIHMH  BemecTBa. Kpucmaniuueckue —u
amoppuvie mena. ObvacHeHUe CE0UCME 2a308,
ocuokocmeti U meEpovbIX Mmel HA  OCHOBe
NOLONCEeHUl MONEKYNIAPHO-KUHEMUYEeCKOl
meopuy. CMa4duBaHUE U KANULIApHble AGLeHUs.
Tennosoe pacuupenue u cocamue.

jIeMomcmpauuu2

1. HaGmroreHrne OpOyHOBCKOTO JIBHKEHHUSI.

2. Habmonenue nuddysum.

3. Habmonenue  siBieHwit
KalWJUIIPHBIX SBJICHHUH.

4. HabitoieHre TeIIoBOro PaclIupeHHs TEIL.

5. V3mMeHeHue naBieHHs rasa Npu M3MEHEHUH
00bEMa 1 HarpeBaHUM MITH OXJIAXKICHUH.

Jlabopamopuvie padbomul u onvimel.

1. OnbITBl IO OOHAPYKEHHUIO JCUCTBHS CHJI
MOJICKYJISIPHOTO TIPUTSHKCHAS (mm
SJIEKTPOHHAS IEMOHCTPAIIHS).

2. OmpIThl  TIO0  BBIPAI[MBAHUIO  KPHCTAILIOB
[IOBapEHHOM COJM WUJIM caxapa.

3. OmpIThl 1O HAOMIOJACHHIO  TEIIOBOTO
pacuupeHus: ra3oB, >KMIKOCTEH M TBEPIBIX

CMa4YuBaHUA u

TeI.

4. OmnpeneneHue NaBjCHUS BO3AyXa B OalioHe
HITPHIIA.

5. OmBITBL, JEMOHCTPHPYIOIINE 3aBHCUMOCTh
JABJICHUS BO3AyXa OT ero o0béMa U
HATPEBAHUS WU OXJIAKCHUS.

6. IIposepka 2unomeswi JUHEHOU
3A6UCUMOCU OJIUHBL CIOJIOUKA HCUOKOCTIU 8
mepmomempuieckol mpybke om
memnepamypbl.

Hal6nronenne 1 MHTEPIIPETAIMs COBMECTHO C TE€IarOrOM OIBITOB, CBHAETEILCTBYIOMNX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3IIUYHBIX BEIIECTB B BOJIE.

Pemenne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOM Ha alroOpuTM, MPEABAPUTETHHO
pa300paHHBIi COBMECTHO C IMEJAaroroM IO OIICHUBAHUIO KOJMYECTBA aTOMOB WJIM MOJICKYJ B
eMHnIe 00BbEMA BEIIECTBA.

IIpencrasieHue MpU MOMOIIHM TEAarora OPOYHOBCKOTO MBWKEHUS, sBIICHUS TU(Gy3uu U pasiuyuii
MEX1y HUIMH Ha OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHUS BEIIeCTBA.
OOBsICHEHHE TPH TIOMOIIY NeIarora ¢ ONOpPod Ha JUAAKTUYCCKUN MaTeprall OCHOBHBIX Pa3iINudil B
CTPOEHUHU Ta30B, >KUIKOCTEH W TBEPABIX TEJ C HCIOJb30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KHUHETUYECKON TEOPUU CTPOEHUS BEILIECTBA.

IIpoBeneHue nox pykoBOACTBOM IIEAArora OINbITOB 10 BhIPAIMBAHUIO KPUCTANIOB IOBAPEHHOM cOJU
WJIM caxapa.

IIpoBeneHne COBMECTHO C MEAaroroM U o0OBsICHEHUE M3 MPEUIOKEHHOTO MIEPEdHs BEIBOJIOB OIBITOB,
JIEMOHCTPUPYIOIIMX KaWJUIAPHBIE SIBICHUS U SBJICHUE CMAYUBaHUA.

OObsicCHEeHHE C OMOpPOH Ha TEXHOJOTHYECKYI0 KapTy TIOJ] PYKOBOJCTBOM Ie€arora poju
KalWUISIPHBIX SIBIICHHUM /IS OCTYIUICHHS BOJIBI B opranusM pactenuit (MC — Ouosorust).
HaGnroeHue onpITOB 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XKUIKOCTEH U TBEPIBIX TEJ.
OOBsICHEHHE C OMOPOM HAa TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJICTBOM Ie[arora COXpPaHCHHUS
00BEMa TBEPIBIX TEN, TCKYYSCTH >KHUIKOCTU (B TOM YHCIE, Pa3HHIBI B TEKYUSCTH I Pa3HBIX
JKUJIKOCTEM), TaBJIeHUS rasa.

HabmoneHre 3a MpoBECHNUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTD JTABJICHUS BO3AyXa OT €ro
00péMa W HarpeBaHUS WU OXJIAXKICHHSA, U UX OOBSICHEHHE HAa OCHOBE aTOMHO-MOJEKYISPHOTO
YUEHUS.

AHanu3 Ipu IOMOIMY Tearora ¢ Oonopoi Ha AMJAKTHYECKUN MaTepuai MPaKTHYeCKUX CHTYaIlHi,
CBSA3aHHBIX CO CBOMCTBAMH I'a30B, KUAKOCTEN U TBEPIBIX TEIL.
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TennoBbie
npoueccsl (21 4)

Temneparypa. Cesaze  memnepamypel  co
CKOPOCTBIO MEN0B020 OBUICEHUSL YACMUY.

BuyTpennsas osueprus. Cnocobvr usmenenus
6HYMpeHHel  dHepauu: — menionepeoaia U
cosepuienue pabomvi. Budel mennonepedauu:

menﬂonpoeodﬂocmb, KOHB€EKYUsl, usiyderue.

KonuuectBo TETUIOTHI. VY nenvHas
TEIUIOEMKOCTh ~ BEIIeCTBa.  [ennoobmen  u
meniogoe pasHogecue. YpasHenue menio8020
bananca.

Inasnenue u omeepoesanue KpUCMANTUYECKUX
eewecms.  YNenbHas — TEIUIOTa  IJIABJICHHUS.
Ilapoobpaszosanue u kounoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TeIuIoTa
napoo0pa3oBaHus. 3asucumocms memnepamypbl
KuneHus om ammocghepnozo oasneHusl.
Brasicnocmo 6o30yxa.

OHeprus  TOIUIMBA.  YJeNbHAas  TeIloTa
CropaHus.

Hpunyuner pabomvl mennogvix Osucamereil.
K1l Mennio8o2o
odgucamens. Tennosvie Ogucamenu u 3awuma

oxpyacarowetl cpeost (MC).
3akxon coxpamenus u npespaujeHus dHepeul 8
mennosvix npoyeccax (MC).
Hemoucmpayuu
1. [IpaBuia u3MepeHus TeMIepaTyphl.
2. Bunel Temionepenayu.
3. OxJaxIeHUEe IPU COBEPIICHUU PaOOTHI.
4. HarpeBanwe TIpH COBEPIICHHH pPadOTHI
BHCIIHUMH CHIIaMHU.
5. CpaBHeHHE  TEIIIOEMKOCTEH
BCIIICCTB.
6. HaOmroienme kuneHus.
7. HabmoneHne TOCTOSIHCTBA — TEMIIEpPaTyphl
MIpH TUTaBJICHUH.
8. Mozenu TEIUIOBBIX ABUraTEIEH.
Jlabopamopnsle pabomol u onvimol.
1. Ilposepxra 2unomesbi

Ppa3INIHbIX

JIUHEUHOU

O6oCcHOBaHHE 10 MOATOTOBICHHOMY AalrOPUTMY COBMECTHO C II€JaroroM IpaBWJI HU3MEpPEHHUs
TeMIIepaTypsbl.

CpaBHeHHE pa3JIMYHBIX CIIOCOOOB U3MEPEHUS U 1Kl TEMIIEPATYPBI.

Habronenne 3a npoBeieHUEM OIBITOB, IEMOHCTPUPYIOIINX N3MEHEHHE BHYTPEHHEH SHEPTHHU Tena B
pe3ynbTare TeIIonepeiaun 1 padoThl BHEITHUX CHIL.

Habmronenne 3a npoBeieHNEM OIBITOB, 0OCY)KICHNE MPAKTHYECKUX CUTYAIMH, JEMOHCTPHPYIOIINX
pa3au4HbIE BUIBI TEMIONEPENaui: TEIIONPOBOJHOCTD, KOHBEKIIHIO, H3IIyYCHHE.

HccrnenoBanne ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOACTBOM IENArora siBICHHS
TETII000MEHA MTPY CMEIINBAHUH XOJIOJHOM U ropsdeid BOBI.

Habmonenne ycTaHOBIIEHHUS TEIUIOBOTO PABHOBECHS MEXKIY TOpsTIeii M XOJIOIHOM BOIOH.
OmnpeneneHne npy MOMOIIY MENarora KOJIUYeCTBa TEIUIOTHI, MOIYYEHHOTO BOJIOU IIPU TEIII000MEHE
C Harp€TbIM METATNIMYCCKUM HUJITUHIPOM.

Onpenenenue 1o TabiuIe yAEIbHONW TEIUIOEMKOCTH BEIECTBa.

Pemenne TUMOBBIX pacdyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOM Ha alIroOpuTM, MPEABAPUTENHHO
pa3o0paHHBIH COBMECTHO C IIEJaroroM, CBSI3aHHBIX C BBIYHMCICHHEM KOJHMYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETUIOOOMEHE.

AHanu3 mpu IOMOINM IEAarora CUTyalMid IpPakTUYECKOrO0 HCHONb30BAHUS TEMJIOBBIX CBOMICTB
BEIIECTB M  MaTepHaloOB, HaNpUMep B  IEIIX  OHEProcOepeKeHUs::  TEIUIOHM3OJISINS,
3HeprocOeperaoIye Kpbliy, TePMOAKKYMYJIISTOPHI U T. 1.

Habmronenne sBiIeHM NCTIapeHNsT M KOHICHCALINH.

Habmronenne 3a uccnenoBaHneM Ipolecca HCIAPEHUS Pa3IMIHbIX )KUIKOCTEH.

OOBsICHEHHE TI0 AITOPUTMY COBMECTHO C MEJaroroM sIBIICHUI MCIapeHus! U KOHJCHCAMN Ha OCHOBE
ATOMHO-MOJEKYJISAPHOrO yYEHHUS.

HaOmonenne n o0bsicCHEHNE mpolecca KUIEHNs, B TOM YUCIIE 3aBUCHMOCTH TEMIIEpaTypbl KUIICHUS
OT JaBIICHHUS.

Onpezenenyre 1o TabIuIe OTHOCUTEBHON BIaKHOCTH BO3-AyXa.

HaGuoenue npotiecca 1iiaBieHus] KPHCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJa.

CpaBHeHHE O MJaHy MNpH IOMOINM IeJarora IPOLECCOB IUIABJIECHUS KPUCTAJUIMYECKUX Tell
Y pa3MATYeHHUs TIPH HarpeBaHUHM aMOP(HBIX TeEJL.

Onpenenenue 1o TabiIUIe yAEIbHONW TEIUIOTHI IUIABJICHHUS JIbAA.

OOBsicHEeHHE 10 cXeMe TIociie 00CYKAEHHS C TEAaroroM sIBJICHNH TUIAaBJICHNS U KPHCTAJUIN3AINY Ha
OCHOBE aTOMHO-MOJIEKYISPHOTO yYEHHS.

Pemenne THNOBBIX pacd€THBIX 334a4 B 1—2 AEWCTBUS ¢ ONMOPOH Ha alrOpPHUTM, MPEIBAPUTENIBHO
pa3o0paHHBII COBMECTHO C IIEIAaroroM, CBSI3aHHBIX C BBIYHMCICHHEM KOJIHMYECTBA TEIUIOTHI B
mpoleccax TEIIONepeady NPy MIaBIEHUH U KPUCTAIUIN3alUH, UCTIADEHNU W KOHICHCALINH.

AHanu3 npy MOMOIIM Ie1arora ¢ OMopod Ha TUAAKTHYECKUH MaTepHal CUTyaluil MPaKTHYEeCKOTo
NPUMEHEHHs SIBJICHUN IUIABJIEHUS M KPUCTAILUIM3alUM, HAlpUMEP, IOIYyYEeHHE CBEPXUYUCTBIX
MaTepHajIoB, COIEBas TPeyka u 1Ip.

Amnanus IIpy IOMOIIIH IeJarora pa6OTLI " 00BbICHEHHE IIpUHIUIIA }Z[Cf/iCTBPIH TCIIJIOBOT'O IBHUIaTCJIsA.
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3A6UCUMOCTU OJIUHBL CIMONOUKA HCUOKOCU 8
MmepMOMEMPUUEcKoll mpybke om
memnepamypbi.

2.HabGnronenue HU3MEHEHUS BHYTpEHHEH

o o1

OHEPrum TCjia B pE3yJbTaTe TCIJIONCpCaAain
n pa6OTBI BHCIIHUX CHUII.

. I/ICCJ'IG,I[OBaHI/IC SIBJICHHS TeI1ooOMeHa npu

CMEIIMBAaHUM XOJIOIHOM U ropsiuei BOAbIL.

. Onpedenenue KoJIuyecmea menyiomeol,

NOIYYEHHO20 000U Npu menioodmeHe ¢
Hazpemvim MemaiiudecKum YunuHoOpoM.

. MccnenoBanue nporiecca CIapeHus.
. OmnpenienieHne  OTHOCHUTENBHON  BJIQXKHOCTHU

BO3lyXa.

. Onpedenenue yoenbHoll meniomol NiaA61eHUs

Ab0a.

Brruncnienue KoauMuecTBa TEIIOTHI, BBIACIAIONIETOCS MPU CTOPAHUM Pa3IUYHBIX BUAOB TOIUIMBA, U
KII/I aeurarens.

OOCyXICHHEe COBMECTHO C IEJAaroroM 3KOJOTMYCCKHUX IOCICICTBUI HCIOJIb30BAHMS JIBHTATEICH
BHYTPCHHETO CTOPAHUs, TEIUIOBBIX U THAPodaeKTpocTaHnuil (MC — 3KOIOTHUS, XUMUS).

Pa3nen 7. DiekTpryeckue 1 MArHUTHBIE siBJeHus (37 1)
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DyleKTpUYecKHne
3apsabl.
3apsikeHHbIE
TeJIa M UX
B3auMojieiicTBue
(7 9)

Onexmpusayus men. J|Ba poja 3JIeKTPUUSCKHUX
3apsA0B. BzaumopeiicTBue 3apspKEHHBIX — Tedl.
3axon Kynona (3asucumocms cuvl
83AUMOOCUCMEUSL 3APAINCEHHBIX e 0N GENUYUHDL
3aps0086 U paccmossHus MeNcOy meiamu).

Onektpudeckoe  mone.  Hanpascénnocmo
anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
onekmpuyeckux — noieu  (Ha  KA4eCmMEeHHOM
yposHe).

Hocumenu NEKMPUUECKUX 3aps00s.
DnemenmapHulii neKmpuyecKull 3aps0.

Cmpoenue amoma. IIpOBOTHUKY M JUINEKTPUKH.
3aKOH COXpaHEHHUs IEKTPUIECKOTO 3apsia.
JIeM()hccmpauuu2
1. DnexTpuzamys Te.
2. JIea poma DJEKTPUYECKUX 3apsioB |
B3aHMO}1€I7[CTBPIe 3apsKCHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE IIEKTPOCKOIIA.
4. DnexkTpocTaTHYecKasi HHIYKIHSI.
5. 3aK0OH COXpaHEHHsI TIEKTPUIECKUX 3apsI0B.
Jlabopamopuvie padbomul u onvimel.
1. OnbITH 11O HAOJIOCHUIO HIICKTPU3ALUH TEI
MHIIyKIUEH ¥ TIPU CONPHKOCHOBEHHH.

Habmonenue 3a mpoBeZieHHEeM OIBITOB IO AJIEKTPU3ALINH TEJ TP CONPUKOCHOBEHUH U MHIYKIIHEH.
HaGmionenue u 00bSCHEHHE C OMOPOM Ha AMJAKTUYECKHH MaTephaj B3auMOJEHCTBUS OJHOMMEHHO
1 Pa3HOUMEHHO 3apsSKEHHBIX Tell.

OO0BscHeHHE TIPU TIOMOIIIM NIelarora MpUHIIHUIA ASHCTBUS JTEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM sIBICHWI O3JIEKTPH3alMK IPU CONPUKOCHOBEHHH TEN U
UHAYKIMEH C UCIOIb30BAHUEM 3HAHUI O HOCUTENAX JIEKTPUUECKUX 3apsiiOB B BEIIECTBE.
PacriozHaBanne M OOBSCHEHHE IO CXEME COBMECTHO C II€AAaroroM sSIBICHUH DJIEKTPH3ALNH
B IIOBCEJAHEBHOM KU3HHU.

Habmronenne m oOBsiCHEHHE € ONMOPOH Ha TEXHOJOTHYECKYIO0 KapTy ONBITOB, MIUTIOCTPHUPYIOLINX
3aKOH COXPaHEHUs DIIEKTPUIECKOT0 3apsaa.

Hab:roieHne ombITOB 10 MOAEINPOBAHUIO CHIIOBBIX JIMHUI JIEKTPHUYECKOTO OIS,

HccnenoBanue moj pykOBOACTBOM IENarora NEHCTBHs SIEKTPUYECKOrO IOJIA HA NPOBOAHUKH H
JUDIIEKTPUKH
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IMocTosiHHBIH
3JIeKTPHUYECKU i
ToK (17 4)

DNEKTPUUECKUH TOK. Ycaosus cyujecmeosanus
anekmpuyecko2o moxa. VICTOUHUKA TOCTOSTHHOTO
ToKa. J[efiCTBUS JEKTPUUECKOTO TOKA (TETIOBOE,
XUMHUYECKOE, MArHUTHOE). JIeKmpuyeckuii mox
8 AHCUOKOCSX U 2A3AX.

Pabota W MOIIHOCTH 3JCKTPUYECKOTO TOKA.
3axon [icoyns—J/lenya. Inexmpuueckue yenu u
nompebumenu 31eKmpuieckoll 3Hepeuu ¢ Ovlmy.
Onektpuueckas uenb. Cuia Toka. DIEeKTpUIecKoe
HanpspkeHne.  CONpOTHBICHHWE  MPOBOJIHUKA.
Yoenvrnoe conpomuenenue eeuwgecmsa. 3akon Oma

s ydacTka 1mend. [lociemoBarenbHOE |
mapaiensHoe COeIMHEHNE MIPOBOTHUKOB.
Kopomxoe 3amvixanue.

/Iemoncmpauuu2

1. ITpOoBOHUKY U AUDTACKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUI

3JIEKTPUUECKOTO TOJISI.

. IICTOYHUKY TTOCTOSTHHOTO TOKa.

. JleHicTBUS AIEKTPUYECKOTO TOKA.

. DJEKTPUUYECKUHN TOK B KUAKOCTH.

. 'a30BbIil pazpsn.

. I3mMepenne cuitel TOKa aMIIepMETPOM.

. I3ameperne ANEeKTPHUECKOTO  HATPSKCHUS

BOJIETMETPOM.

9. PeoctaT 1 Mara3uH CONPOTHBIICHUIA.

Jlabopamopmnsie pabomol u onvimol.

1. UccnemoBanue NEUCTBUSA DIEKTPUUYECKOTO
T0JISL Ha TIPOBOIHUKH U AUDTIEKTPHUKH.

2. CoOopxka u poBepKa padoThl AIEKTPUIECKON
LEMU TOCTOSIHHOTO TOKa.

3. H3mepeHue u peryaupoBaHUEC CHIIBI TOKA.

ONO OB~ W

4. Uzmepenue " peryaupoBaHue
HATIPSKCHUS.

5. Uccneoosanue 3asucumocmu cuavl moka,
uoywe2o yepes pesucmop, om

CONPOMUBTIEHUS PEIUCTNOPA U HANPSAHCEHUA.
6. Onwvimol, demoncmpupyowue 3a8UcCUMOCHb
INEKMPULECKO20 conpomueneHus

HaOnronenne pa3iuuHBIX BUIIOB IEWHCTBUSI 3JIEKTPUYECKOIO TOKAa W OOHApYKEHHE COBMECTHO C
neaaroroM 3TUX BUIOB I[Cf/iCTBPISI B HOBC@)IHGBHOﬁ JKU3HU.

COopKka 1o cxeme U HCIIBITaHKUE [0l KOHTPOJIEM Te[arora 3MEeKTPHUECKON e OCTOSHHOTO TOKA.
HaGumonenue 3a teMoHCTpaleil i3MepeHH s CHIIbI TOKa aMIIEPMETPOM.

HaGumonenue 3a neMoHcTpalyeil n3MepeHus 3JeKTPUIECKOr0 HAPSHKEHHSI BOJIBTMETPOM.
ITpoBenenue M OOBSCHEHWE MPU IOMOLIM YYHTENS OIBITOB, JEMOHCTPHUPYIOIIMX 3aBHCHMOCTH
JNEKTPUUECKOTO CONPOTUBIECHUS NMPOBOAHUKA OT €TO AIHMHBI, IUIOMAAU IOINEPEUHOr0 CEYEHUS U
MaTepHana.

HaOmronenne 3a neMOHCTpanmel HMCClIeOBaHUS 3aBHCHMOCTH CHJIBI TOKA, MPOTEKAIONIETO 4epe3
pe3UCTOp, OT COMPOTUBIIEHHS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

basoBble npeacTaBiaeHUs O MpaBUIIaX CIO0XKEHUS HAMPSHKEHUH MPU MOCIEN0BAaTENIbHOM COEINHEHUH
JIByX PE3UCTOPOB.

ba3oBele npeacTaBIeHUs O MpaBUIIaxX Ul CHIIBI TOKA IIPU MapalieIbHOM COEIUHEHHN PE3UCTOPOB.
HaOmroneHne neMOHCTpanuu Iefarora O CHUTYalUsIX IIOCIENOBAaTENBHOIO U IapajjieIbHOTO
COCAMHCHUA IMTPOBOAHUKOB B TOMAIIHUX SJICKTPUUYCCKUX CETAX.

Pemenne TUMOBBIX pacdETHBIX 3a/ad B 1—2 NEHCTBUS C OMOPOM Ha alroOpuTM, MpEeABAPUTETHHO
pa3o0paHHBIl COBMECTHO C MENaroroM C HCIOJb30BaHHEeM 3akoHa Oma u Qopmyin pacuéra
3JIEKTPHUUECKOTO  CONPOTUBICHUS MpPU MOCIEIOBATENHHOM M  TapajuleIbHOM  COEAMHEHHH
MPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPOM Ha TEXHOJIOTHMYECKYIO KapTy IIOA PYKOBOJCTBOM Iiejarora paboThl
3IEKTPUUECKOrO TOKA, IPOTEKAOLIETO YePe3 PE3UCTOP.

OnpeneneHue ¢ ONOPOH Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOACTBOM I€[arora MOIIHOCTU
3IEKTPUYECKOTO TOKa, BBIIENAEMON Ha PE3UCTOPE.
Habmronenne 3a uccinenoBaHneM 3aBUCUMOCTH CHIIBI TOKA YEPE3 JIAMITOUKY OT HaNpsDKSHUS Ha HEH.
OnpeneneHne ¢ OMOPOW HAa TEXHOJOTHYECKYI0 KapTy IoA pykoBoacTBoM memarora KIIJ]
HarpeBaTens.

Habmronenue 3a uccnenoBanueM IpeoOpa3oBaHus SHEPTUH IIPU TOABEME IPy3a IEKTPOABUTATEIIEM.
OOBsCHEeHHE TIOCNIE PACCY)KICHHMS C IeJaroroM M COCTaBJIEHHE IIIaHAa-KOHCIIEKTa YCTPOWCTBA U
NpPUHIUIA ASHCTBUS TOMAITHUX JJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OOBsicHEeHHE TIOCIIE PacCY KJISHHUS C IIEAaroroM U COCTaBJICHHE INIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHMS U IPUHLNIIA JEHCTBUS IUIABKUX MPEeJOXPaHUTENEH.

Pemenne TUNOBBIX pacdy€THBIX 3agad B 1—2 AelCTBUS ¢ ONMOpPON Ha alnroOpuTM, NPeIBapUTENBHO
pa3o0paHHBI COBMECTHO C I1€/1aroroM ¢ UCII0Ib30BaHUEM 3akoHa J[xoyns—IleHua.

HaO:roieHne BO3HUKHOBEHUSI JJIEKTPHUYECKOTO TOKA B JKHIKOCTH.
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10.

11.

12.

NPOBOOHUKA Om €20 ONUHbL, NIoWaAou
NONEPEYHO20 CeueHUst U Mamepuad.
IIposepra npasuna crodicenuss HanpsAHCeHull
npU nocie008ameNbHOM COCOUHEHUU O08YX
Pe3UCmopos.

Ilposepra npasuna ons cunel moka npu
NApaneibHOM COeOUHEHUU Pe3UCTOPOS.
Omnpenenenne  pabOTBl  3JIEKTPUYECKOTO
TOKa, HJIYIIETO Yepe3 Pe3UCTOP.
OmnpejenieHne MOIHOCTH 3JIEKTPUIECKOTO
TOKa, BBIICIISIEMOIl Ha PE3UCTOPE.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa,
WYLIETO 4epe3 JaMIOUYKY, OT HaIpsHKEHHS
Ha Heil.

Onpeoenenue KIIJ] nacpesamens.
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MarauTHbIe
siBjieHus (6 1)

IlocTossHHbIe MarauThl. B3anmoneiictBue
IIOCTOSIHHEIX MarHuToB. Maenummnoe noie.
Maenummnoe none 3emau u e2o snavenue Ois
arcusnu Ha 3emne. Onvim Spcmeda. Maznumnoe
noiue snekmpuyecko2o moxa. Ilpumenenue
eKMpoMasHUMOo8 8 mexsuxe. /leticmaue
MA2HUMHO2O0 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoodsucamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosuzameneti 8
MeXHU4eCcKux yYCmpoucmeax u Ha mpamcnopme.
/]emomcmpauuu2
1. BzauMoeiicTBHE ITOCTOSTHHBIX MAarHUTOB.
2. MopenupoBanue HEBO3MOXKHOCTHU
pazlieNieHns MOJIF0COB MarHuTa.

3. MoaenupoBanue MAarHMTHBIX
IMOCTOSSHHEIX MarHHUTOB.

4. OnsIT DpcTena.

5. MarautHoOE T0JI€ TOKa. DIEKTPOMAarHuT.

6. JleficTBre MarHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM.

7. DNeKTpOABUTaTeNh IIOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomol u onvimol.

1. HccnemoBanue MAarHuTHOTO
B3aMMOJEHCTBUS MOCTOSHHBIX MarHUTOB.

2.  Usyuenue MarHUTHOTO MOJIS
MOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHECHUH U
paslieneHuu.

3. Wccnenosanue eHCTBHS
3JIEKTPUUECKOT0 TOKA Ha MAaTHUTHYIO CTPEJIKY.

4.  OnsITHI, JIEMOHCTPHUPYIOIITUE
3aBHCHMOCTD CHIIBI B3aUMOJICHCTBUS KaTYIIKU
C TOKOM M MarHdra OT CHJIBI TOKa H
HaIpaBJICHUS TOKA B KATYIIKE.

5. W3yuyenue nedCTBUS MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM.

6.  Koucmpyuposanue u usyuenue pabomol
2IeKMpoosucamens.

7.  Wsmepenue KIIJ] snexTpoaBurareinbHOH
YCTaHOBKH.

noJeit

HccnenoBanue moji pyKoBOACTBOM Melarora MarHUTHOTO B3aMMO/ECHCTBHSI TOCTOSHHBIX MarHUTOB.
N3ydenue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IMOJ PYKOBOACTBOM II€arora MarHUTHOIO IMOJIS
MOCTOSTHHBIX MarHUTOB NPH UX 00BEANHEHNH U pa3/ICICHHH.

Hab:ronenne 3a npoBeeHHEM ONBITOB 110 BU3yaIHU3alMH II0JIS IIOCTOSIHHBIX MarHUTOB.

W3ydenue nmox pykoBOACTBOM MEAArora sIBJICHUSI HAMarHUYMBAHUS BEILECTBA.

HccnenoBanue cOBMECTHO C MEAArOrOM JEHCTBHS IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.
Habmronenne 3a mpoBeJeHNWEM OIBITOB, AEMOHCTPUPYIONIMX 3aBHCHMOCTh CHIBI B3aHMMOJCHCTBHA
KaTyIIK{ C TOKOM M MarHUTa OT CHJIBI U HAaIIPaBJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TOMOINM TI€[arora CHUTYallMd NPAaKTUYECKOro IPHUMEHEHUS JICKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHX YCTPOMCTBAX, MPOMBIIIICHHOCTH, MEJULIHE).

W3yuenne ¢ omopoif Ha TEXHOJOTMYECKYI0 KapTy IOA pPYKOBOJCTBOM Iefarora JeHcTBUSA
MarHUTHOTO TI0JIs Ha IPOBOTHHUK C TOKOM.

W3ydenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall AEUCTBUS 311EKTPOABUIATESL.

N3mepenue coBmectHo ¢ negaroroM KIIJ[ anexTpoaBurarensHoi yCTaHOBKH.

BbazoBble mpencTaBieHHsl O pa3IMYHBIX NPUMEHEHUSX JJIEKTPOJBHUrareneii (TpaHcropT, OBITOBBEIE
YCTPOWCTBA U JIP.).
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JIEKTPOMATHUT
Hasl HHIYKIHUs
(49

Onvimoi Dapades. Henenue
anexmpomaznumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocobwi noayyeHus
2NIeKMpUYecKol dHepauu. DNEKTPOCTAHIUU Ha
B0300HOBIISICMBIX UCTOYHUKAX SHEPTHUU.
,Zlemoucmpauuuz
1. UccnenoBaHue SBICHHUS JJICKTPOMATHUTHOW
WHIYKITAH.

2. OnbiTer @apanest.

3. 3aBHCHMOCTD HAIPaBJICHHUS HHIYKIHOHHOTO
TOKa OT YCJIOBH €r0 BOSHUKHOBEHHSI.

4. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimul.

1. OnpITBI 1O  WCCIICIOBAHUIO  SIBICHUS
3JIEKTPOMArHUTHOMN HUHIYKIUH:
UCCIIC/IOBAaHUE W3MCHCHUN  3HAUCHHUS U
HATPABJICHUS HHIYKIIMOHHOTO TOKA.

HpOBe[leHI/le COBMCCTHO C II€AaroromM OIIBITOB IIO HCCICOAOBAHUIO SABJICHUSA SHCKTpOMaFHHTHOﬁ
MHAYKIHW: UCCIICAOBAHNE W3MEHCHMH 3HaUYCHUS U HanpaBJICHUSA UHAYKIIMOHHOI'O TOKa

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

TemaTnueckni OcHOBHOe cofiep:kaHue OcHOBHBIE BU/IbI 1eSIT€IbHOCTH YYALIUXCS
0,10k, TEMa (Ha ypoBHe y4eOHBIX JeiicTBHIl)
Pa3nen 8. Mexannueckue siBjieHust (40 1)
MexaHnveckoe Mexanudeckoe ABIWKeHHE. MarepuanbHas | AHaIH3 ¢ HIOMOIIBIO IeJarora U 00CyXIeHHE Pa3InIHBIX TPUMEPOB MEXaHHIECKOTO JBIKCHUS.
JABUKEHUE touka. Cucrema orcuéra. OtHocuTenpHOCTH | OOCYXIEHHE COBMECTHO C IIEaroroM I'paHUIl TPUMEHIMOCTH MOJENHN «MaTepHaIbHas TOUKa.
H CIIOCOOBI ero MEXaHH4YeCKOro  JBWXKeHHs.  PaBHomepHoe | OmucaHue mocie OOCYXKIEHHS C IeAaroroM MEXaHWYeCKOro JBM)KEHHS Pa3IMYHBIMU CIIOCOOAMU
onucanus (10 4) | npsmMonuHelHOe HBMKEHHE. Hepasnomephoe | (ypaBHEHHUE, TabauIa, rpaduk).
npamoaunenoe  osudcenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM IEflarora J>KU3HEHHBIX CUTYallMid, B KOTOPBIX MPOSBISETCS
M2HOBEHHAS cKOpoCmb mena npu | OTHOCHUTEIILHOCTh MEXaHUYECKOTO IBHYKCHUSI.
HePABHOMEPHOM OBUINICEHUU. HabnroneHne MeXaHUYECKOTO IBUKCHUS TeIla OTHOCUTEIILHO PAa3HBIX TEJ OTCUETA.
Yckopenue. Pasnoycropennoe | CpaBHeHUE NyTel U TPACKTOPUIA IBUXKEHUS C OTIOPON HA TEXHOJIOTHUYECKYIO KapTy MO PYKOBOJICTBOM
NPAMONUHELHOe osudiceHue. CBo0OOIHOE | TIemarora OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

naaenue. Onvimut I anunes.
Pasnomeproe Osudicenue no oxpys’cHocmu.
Iepuoo u wacmoma obpawenus. Jluneinas u
yenogas ckopocmu. Llenmpocmpemumenshoe
YCKOpeHue.
Jemoncmpayuu
1. HaGmroneHne MEXAHWMYECKOIO IBHKEHMUS
TeJla OTHOCUTENBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE  TyTed M TpaeKTOPHH
JIBIDKEHUSI OJHOTO W TOTO e Tena
OTHOCHUTEJIBHO Pa3HbIX TeJ OTCU&Ta.

3. U3mepenne  CKOPOCTH H  YCKOPEHUS
MPSMOJIMHEHHOTO IBUXKEHUS.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JIBHKCHUSI.

5. HaGmronenue JIBWOKCHUS ~ Tella  TO
OKPYXXHOCTH.

6. Habmronenne  MeXaHMUYECKUX — SIBIICHUH,
OPOMCXOAIIMX B CHCTEME  OTCuéra
«Tenexkkay mpu €€ pPaBHOMEPHOM U
YCKOPEHHOM  JIBHXKEHHH  OTHOCHUTEIBHO

AHanm3 ¢ TOMOIIBIO TTefarora TekcTa ['anmiess 00 OTHOCUTENIFHOCTH IBM)KEHHST; BBIIIOIHEHNE 3aJaHNi
IO TEKCTY (CMBICTIOBOE UYTCHUE).

[pocreitnne BBIYUCICHUS 1O 0O0Opa3ly CpeAHEH CKOPOCTH CKOJBXEHHS OpycKa WM JBHKCHUS
IIApUKa 110 HAKJIIOHHOW IIOCKOCTH.

AHanu3 ¥ 00Cy)XIEHHE C OIIOPOil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM Iearora crocodos
MpUONMKEHHOTO OTIPEIeICHUS] MTHOBEHHOH CKOPOCTH.

OmpezneneHue IOCIe PAacCY’)KACHHSA C HEJaroroM IO CXeMe CKOPOCTH PAaBHOMEPHOIO JIBIKSHUS
(mrapuka B )KUAKOCTH, MOJEIH 3JIEKTPUIECKOT0 aBTOMOOWIIA U T. 11.).

OmnpeneneHre COBMECTHO C IEAAaroroM ITyTH, MPOHWJEHHOIO 3a JAHHBIM NPOMEXYTOK BpEMEHH, U
CKOPOCTH TeJa N0 rpadMKy 3aBUCHMOCTH ITyTH PABHOMEPHOT'O JIBM)KEHHSI OT BPEMEHH.
HauanpHple npeacraBieHWe O TPUHLUNAX JEUCTBHS NPUOOPOB, HM3MEPSIOLINX
(ctmmomeTpoB).

[Mpocreiimme BeIYMCICHHUS MO 00pasly IYTH W CKOPOCTH IPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIDKCHHH Tela.

OmnperneneHne COBMECTHO € MEAAroroM MpOMIEHHOTO IyTH U YCKOPEHHS JIBI)KEHHS Tesa 1Mo rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBU)KEHHUS TEJa OT BPEMEHH.
OmnpeneneHre ¢ TOMOIIBIO IIeJarora YCKOpeHHs Tella TP PaBHOYCKOPEHHOM JIBW)KEHHU IO
HAaKJIOHHOH IUIOCKOCTH.

V3mepeHne 1o cxeme IOcie PacCyKACHHs C MeJaroroM IepHoja W 4acTOThl OOpallieHus Tena Mo
OKPY>KHOCTH.

OmnpeneneHne HaXOXIAECHHUS I0J] PYKOBOJICTBOM II€Aarora CKOpPOCTH PaBHOMEPHOTO JIBM)KEHHS Teja

CKOPOCTb
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KabuHeTa QpU3NKH.

Jabopamopnsie pabomul u onvimel.

1. Koncmpyuposanue mpaxma ons pazeona u
OanvHeuuez0 PasHOMEPHO20 — OBUIICEHU
WaApUuKa Ui meiedxicKu.

2. Onpenenenne cpegHen CKOpOCTH
CKONbKEHHST  Opycka WIM  JIBIDKCHHS
IIapUKa 110 HAaKJIOHHOH IIOCKOCTH.

3. Ompenenenne  yCKOpEHHsl — Tela  pU
PaBHOYCKOPEHHOM JIBIKCHUH 1o
HAKJIOHHOH TIOCKOCTH.

4. UccnenoBanne 3aBUCUMOCTH MYTH  OT
BpEMEHU npu PaBHOYCKOPEHHOM
JIBIOKCHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. Ilposepka 2unomeswi: ecnu npu
DABHOYCKOPEHHOM ogudICceHUU oe3
HAYaIbHOU CKopocmu nymu OMHOCAMCH
Kax psio Heuémmnulx yucer, mo
coomeemcmeyouue NPOMENCYMKU

epemernu 00UHAKOBHI.

IO OKPY’KHOCTH.
Pemenne THMOBBIX pacdyETHBIX 3agad B 1—2 AeWCTBUS € OMOPOIl Ha aJrOpUTM, HpPeABapUTEIHHO
pa3oOpaHHBIH COBMECTHO C TMIE€AaroroM Ha OIpeAeleHuEe KHHEMaTHYECKUX XapaKTEePUCTHK
MEXaHUYECKOr0 JBIDKEHHS Pa3InYHbIX BUIOB.

PacriosnaBanue n npuOIMKEHHOE ONMKMCaHUE O 00pasiy nocie 00CYKIESHUS C IeIaroroM pasJimuaHbIX
BUIOB MEXaHMUYECKOTO IBIKCHHUS B IPUPOJIC M TEXHUKE (Ha NpuMmepax cBOOOJHO IMafaromuX Ted,
JIBIDKCHHS )KUBOTHBIX, HEOSCHBIX TEIl, TPAHCIIOPTHBIX CPEACTB U Ap.).

B3aumoneiictBue
Tea (20 )

IlepBriii 3akon HeloroHa. Bropo#t 3akoH
Hetotona. Tperuit 3axon Hsrotona. Ilpunyun
Cynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUA MPEHUsL CKObICEHUS, CUNLA MPEHUs NOKOS,
opyaue 8U0bl MPEHUsL.

Cuma TsDKECTM M 3aKOH  BCEMHUPHOTO
TATOTEHHS. YCKOpPEHHE CBOOOJIHOIO ITafeHMUs.
Jeusicenue nranem eoxpye Coanya (MC).
Ilepsas xkocmuueckas ckopocms. Hegecomocmo
U nepezpy3Ku.

PaBHOBecue MaTepualbHOU
Abcomromno  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPensiéHHOU  OCbIo
spawjerus. MOMeHT cuitbl. L{enmp msscecmu.

Jemoncmpavuu

1. 3aBHCUMOCTh YCKOPEHHUS Tela OT MAacChl

Tena U JEHCTBYIOIIEH Ha HETO CUJIBL.

TOYKH.

HaOmionenne n oOcykieHHEe COBMECTHO C MENAaroroM ONBITOB C JBMKCHHEM Tella NPH YMEHBIICHUH
BIIMSIHUA APYTHX Tell, IPEMSATCTBYIOMINX JIBUKEHUIO.

AHanu3 mo cxeme Iocie PACCyKACHUs C MeJaroroM TeKcTa lanmies ¢ OMMCAaHUEM MBICIIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIETO 3aKOH HMHEPIMH; BBITOJHEHHE 33IaHUH 1O TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxieHne oA PYKOBOACTBOM II€arora BO3MO>KHOCTH BBINOJHEHHSI 3aKOHA WHEPIIMU B PA3IMIHBIX
CHUCTEMAaxX OTCYETA.

HaGmionenne M 0OCYXAEHHUE COBMECTHO C MENAaroroM MeXaHMYECKUX SIBICHUH, MPOUCXOJSIIUX B
cucreme orcuy€ra «Temexka» npu €€ paBHO-MEPHOM U YCKOPEHHOM [BUXXEHMU OTHOCHUTEIBHO
KabuHeTa PU3MKH.

JleiicTBUS ¢ BEKTOpaMH CUII: BHIMOJIHEHHE 3aJJaHUH 110 CJIOKEHHIO U BBIYMTAHUIO BEKTOPOB.
HaOmionenne 3a NpoBelCHHEM OIBITOB, JIEMOHCTPUPYIONIMX 3aBUCHMOCTH YCKOPEHHUS Tejla OT
MPUIIOKEHHON K HEMY CUJIBI M MAcCChI TeJa.

AHanu3 1 00BbsICHEHNE C OTIOPOH Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM II€AArora siBICHHUH C
HCIOJIb30BaHUEM BTOPOro 3akoHa HeroToHA.

Pemenne THMOBBIX pacdETHBIX 3a4ad B 1—2 OEWCTBUS € OMOPOIl Ha AJTOPHUTM, HPEIBAPUTEIBHO
pa3o0paHHBI COBMECTHO C MENAroroM C HCIIOJIB30BAHHEM BTOPOro 3akoHa HproTOHa U mpaBmiia
CIIO>KEHUS CHIL.
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2. HaGmroneHue  paBeHCTBA  CHI
B3aUMOJICHICTBUH TeIl.

3. 3meHenne Beca Tela IpU YCKOPEHHOM
JIBUDKEHU.

JlaGopaTopHble paGoThbI U ONBITHI.

1. I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUSA

npu

CKOJNIBXEHHS OT CWJIBIL  HOPMAllbHOT'O
JIaBJICHHSI.
2. Onmpenenenne  KodbdHIMEHTA  TPEHUS
CKOJIBKEHHSI.

3. Onpenenenne KECTKOCTH MPYKUHBL.

OmnpezeneHre COBMECTHO € IEIaroroM *XECTKOCTH MPYKUHBL.

AHanu3 cuTyanui ¢ OmOpod Ha TEXHOJIOTHYECKYIO KapTy IOJ] PYKOBOJCTBOM I€Aarora, B KOTOPBIX
HAOIOAAr0TCs ypyrue nedopMaiuu, U uX 00bsICHEHHE C HCITOJIb30BaHUEM 3aKoHa ['yka.

Pemenne THMOBBIX pacdy€THBIX 3agad B 1—2 AeWCTBUS € OMOPOIl Ha aJrOpPUTM, HpPeABApUTEIBHO
pa3o0paHHBIN COBMECTHO C II€IaroroM ¢ MCIOJIb30BaHHEM 3aKoHa ['yka.

UccnenoBanue npy NOMOUIY ME€Jarora 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMaJIbHOTO
naBineHusi. COBMECTHOE 00CYXIEHUE Pe3yTbTATOB UCCIICIOBAHMS.

OnpeneneHne MO KOHTPOJIEM Iearora ¢ Oopor Ha KOHCIIEKT K03 pUIlneHTa TpeHHS CKOIBKECHUS.
N3mepenue ¢ NoMoLIbIO NTearora CUIIbl TPEHUS OKOS.

Permenne THMOBBIX pacdETHBIX 3agad B 1—2 IEWCTBUS C OMOPOIl Ha aJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBI COBMECTHO € IIEIarOrOM C HCIIOJIBE30BaHUEM (hOPMYIIBI IS CHITBI TPEHHUS CKOJIBKEHHS.
AHanmu3 1O cXeMe IOCiie PAcCyXACHHUS IeAarora O JABWKCHHU Tel TOJNBKO IIOJ JEHCTBHEM CHIIBI
TAKECTH — CBOOO/IHOTO MaiCHUs.
OOBsiCHEHHE TI0/1 PYKOBOJICTBOM IleJlarora He3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO a/IEHHsI OT MacChl
Tena.

OrneHka COBMECTHO € MEAArOroM BEIMYUHBI CHIIBI TSATOTEHUS, ACUCTBYIOLIEH MEXAy ABYMS TelaMU
(Juts pa3HBIX Macc).

AHanu3 ¢ omopoll Ha NUIAKTUYECKUH Marepuai ABWKEHHUs HEOECHBIX Tel IOJA JEHCTBHEM CHIIBI
TATOTSHUS (C UCIOJIB30BaHUEM JOMOTHUTEIHHBIX UICTOYHUKOB HH(OPMAIIHH).

Pemenne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBUS C ONOPOM Ha alIrOPUTM, MPEABAPUTENHHO
pa3o0paHHBI COBMECTHO C IEIaroroM ¢ MUCIIOIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTEHISI H (DOPMYITBI
JUIs1 pacu€Ta CUIIbI TSDKECTH.

Habmiogenne wu oOcyXaeHHe C IIOMOIIBIO TIIefjarora OINBITOB 10 M3MEHEHHIO Beca Tela
IIPY YCKOPEHHOM JIBUYKEHUHU.

AHanu3 ¢ IOMOIIBIO Me1arora yCiIoBUil BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KU.

Pemienne TUMOBBIX pacu€THBIX 3a7ad B |—2 AeicTBUS C OMOPOM HAa ajirOpUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO € IIEJar0OroM Ha OIpejiesiCHHEe Beca Tella B pa3IMYHBIX YCIOBUSAX.

AHanu3 ¢ onopoi Ha TEXHOJIOTUYECKYIO KapTy IOJ PYKOBOJCTBOM I€farora cui, AeHCTBYIOIUX Ha
TeNO, MOKOSIIEECS Ha OTOpE.

OnpeneneHue ¢ MOMOIIBIO MIEAArora HEHTpa TSKECTH Pa3IMYHbIX TElL.
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3aKoHBI
COXpaHEeHUs
(10 v)

Umnynec  Tenma.  HMszmenenue — umnyivca.
HUmnynve cunvi. 3aKOH COXpaHEHHUS] UMITYJIbCA.
PeaktusHoe nBmwxenue (MC).

MexaHnndeckast pabota 1 MoniHocTh. Pabora
CWJI TSDKECTH, ynpyzocmu, mpenus. CeéAa3v
oHepeuu u pabomol. TloTeHIUAbHAS JHEPrHS
Tena, TMOAHSATOTO HaJ| MOBEPXHOCTHIO 3EMITH.
Homenyuanvhas sHepeust CHCAMOU NPYICUHDL.
Kunetnueckas SHEpPrusl. Teopema o
KuHemuueckoli dHepeuu. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu
1. Tlepemaua ummynabca NMpPH B3aUMOACHCTBUU

TeJl.

2. TlpeobGpa3zoBanus
B3aUMO/ICHCTBUH TEJl.

3. CoxpaHeHne HMIyJIbCa INIPH HEYIPYroM
B3aUMO/ICHCTBUM.

4. CoxpaHeHHWE WMITyJIbca IPH aOCOJIIOTHO

YIIPYrOM B3aUMO/ICHCTBHH.

Ha0:ro1eHne peakTHBHOTO JABUKCHHUSL.

CoxpaHeHHE MEXaHUYECKOH HSHEPrHH IMpU

CBOOOIHOM ITaJIEHNH.

7. CoxpaHeHHEe MEXaHHYECKOW OSHEpPTuu TNpHu
JOBUXKCHHMU TCJla IO }IeﬁCTBHeM IIPY>KHUHBI.

Jabopamopnsie pabomol u onvimul.

1. Ompenenenue pabOTHl CHJIBI TPEHHS MpPU
paBHOMEPHOM  JIBWDKEHMHM  Tela 1O
TOPHU30HTAILHOM MOBEPXHOCTH.

2. Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH MPH
nojbEMe rpy3a C UCTOJIb30BaHUEM
HETOIBH)KHOTO U TIOIBUYKHOTO OJIOKOB.

3. H3yueHue 3aK0HA COXPAHEHUS SHEPTUH.

OHEprun npu

o o

HaGmonenue u 06cyxieHHEe ¢ IOMOIIBIO MeJlarora OIbITOB, IEMOHCTPUPYIOLIUX Tepeady UMITyJIbca
IIpU B3aMMOJEHCTBUU TeJl, 3aKOH COXPAHEHUs MMITYJIbca MpPU abCOJIOTHO YNPYroM M HEYINpYyroM
B3aMMOJICHCTBUH TEll.

HaOmonenne neMoHCTpanyy Ieaarora CUTyaluii B OKpY)Kalomiei KU3HU ¢ UCIIOJIb30BaHHEM 3aKOHa
COXPaHEHHs UMITYNbCA.

PacnosHaBanue c Omopoil Ha TEXHOJOTHYCCKYIO KapTy IO PYKOBOACTBOM IIEAarora sBICHUS
PEaKTHBHOTO IBWKEHUS B mpupoje u TexHuke (MC — Ouonorus).

[IpuMeHeHNEe COBMECTHO C TENAaroroM 3aKoHa COXPAaHEHHWS HMITYyJIbca IS pacdéTa pe3ylbTaToB
B3aMMOJEHCTBHA Tel (HAa TMpHUMepax HEYIPYroro B3aWMOJCHCTBHUS, YIPYroro ICHTPAIHLHOTO
B3aMMO-JICHCTBUS IBYX OJMHAKOBBIX TEJ, OJTHO U3 KOTOPHIX HEIOI-BIKHO).

Pemenne TUMOBBIX pacu€THBIX 3amad B 2—3 AEWCTBHS C OMOPOM Ha aJIrOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO € IIEIar0OTOM C HCIIOJIb30BaHHEM 3aKOHA COXPAaHCHHS UMITYJIbCA.
OmnpeneneHue ¢ OMOpol Ha AUAAKTHYECKHHA MaTepHall pabOThl CHIIBI YIPYTOCTH NPH MOABEME Ipy3a
C HUCII0JIb30BAaHUEM HEIIOABHUKHOT'O U IIOJABHUKHOI'O 6J'IOKOB.

W3MepeHne COBMECTHO C MeJaroroM MOIUTHOCTH.

W3mepeHne ¢ MOMOIIBIO ITe/1arora MoTeHINATBLHOW SHEPIHU YIIPYTo J1epOPMUPOBAHHOMN NPYKHUHBI.
W3MepeHue coBMECTHO C MeJaroroM KHHETUYECKON SHEPrUH Tella 10 JIMHE TOPMO3HOIO MyTH.
HaOmionenne 3a 3KCIEpUMEHTAIBHBIM CPAaBHEHHEM HM3MEHEHUS ITOTEHIHAIBHON W KHHETHYECKOH
SHEPruil Tela MpH JBIKCHUH M0 HAKIIOHHOH IIOCKOCTH.

HabmroneHne 3a 3KCIIepHIMEHTATBFHON TPOBEPKON 3aKOHA COXPAHCHUS MEXAaHHMYECKOW DHEPTHUU TPHU
CBOOOIHOM ITaJI€HUH.

[IpumeHeHre Ha Ha4aabHOM YPOBHE, C ONOPOM Ha IMIAAKTUYECKUI MaTepuan 3aKOHa COXpPaHEHUS
MEXaHUYECKON 3HEPIUHU I pacuéTa NOTEHIUAIBHON U KUHETUYECKOM dHEPrul Tena.

Pemenne TUMOBBIX pacu€THBIX 3amad B 1—2 AEWCTBHUS C OMOPOM Ha ajlrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IIEAaroroM C HCIOJB30BAaHMEM 3aKOHA COXPAHEHHMsS MEXaHHYECKOU
SHEPIUu.
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Pa3znen 9. Mexannyeckue Kojie6aHus 1 BOJHbI (15 1)
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Mexanuyeckue
KoJieoanus (7 4)

Konebarenpnoe  nBwkenne.  OCHOBHBIC
XapaKTEPUCTUKN KOJNEOAHUH: MEepHoJ, 4acToTa,
aMIuuTyaa. Mamemamuueckuil U NPYICUHHBL

masmuuky.  Ilpespawenue  suepeuu  npu
KoJ1ebamenbHOM OBUNCEHUU.
3aryxatommue KoiebaHWsA. BBIHYXICHHBIC
KoJiebanus. Pe3onaHc.
/Iemoncmpauuu2
1. Habmonenne  KonebaHuii  Tenm  IMOJ
JIEACTBHEM  CHJILI  TSDKECTH M CHIIBI
YIIPYTOCTH.
2. HaGmonenue konebaHuid rpy3a Ha HUTH U
HA MPYXKHUHE.
3. HabmoneHne BBIHY)KACHHBIX KOJICOaHUH U
pe3oHaHca.
Jlabopamopnusie pabomut u onvinol.
1. Onpenenenne  9acToTBl W Tepuoja

KoJIeOaHNH MaTeMaTH4eCKOro MassTHUKA.

2. Ompenenende  4YacTOTBI W TepHOJA
KojeOaHu{ MPYXUHHOTO MasTHHKA (WK
AJIEKTPOHHAS IEMOHCTPALs).

3. UccnenoBanne  3aBUCHMOCTH  TepHOJA
KoJIeOaHUH TOJBEIICHHOTO K HHUTH TIpy3a
OT JUTUHBI HUTH.

4. UccnenoBanue  3aBHCHUMOCTH  IEpHOAA
KOJIeOaHUH TPYKUHHOTO MAasTHHKAa OT

MacChl rpysa (mn JNIEKTPOHHAS
JIEMOHCTPAIIHS).
5. IlpoBepka HE3aBHCHUMOCTH nepuoza

KoneOaHNui Ipy3a, MOABEUIEHHOTO K HUTH,
OT Macchl Ipy3a.
6. OIBITHI, AEMOHCTPHPYIOLINE 3aBUCUMOCTb

nepuojaa KoJIe0aHNH MPY>KHHHOTO
MasgTHUKa OT MAacchl Ipy3a M KECTKOCTU
MPY>KHUHBI.

7. 3amepenue YCKOpEHUSs CcBOOOIHOIO
MajgecHus (wmu 9JIEKTPOHHAS
JIEMOHCTpAIIUS).

Habmionenne xonebGanuii moj AelCTBHEM CHI TSDKECTH W YHPYTOCTH M OOHapy>KeHHE HpPHU ITOMOIIH
Tnesiarora NoZ00OHBIX KoJieOaHNH B OKPYKAIOIIEM MHUDE.

AHann3 COBMECTHO C MENaroroM KoieOaHWH Tpy3a Ha HUTH W Ha npyxuHe. OmnpejaeneHue IIo
ITOPUTMY YaCTOTHI KOJICOAHHH MaTeMaTHYECKOTO U NMPYKUHHOT'O MAasTHUKOB.

Habmonenue n 00bsiICHEHHE ¢ TIOMOIIBIO MIEAArora sIBICHUS pE30HAHCA.

HccnenoBanme ¢ Omopoi Ha aiurOpUTM, MPEOBAPUTEIHHO Pa300paHHBIM COBMECTHO C IIEJarorom,
3aBUCHMOCTH IIEpHO/ia KONeOaH! OABEIIEHHOT0 K HUTH I'py3a OT JJINHbBI HUTH.

IIpoBepka ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJA PYKOBOACTBOM II€arora HE3aBHCHMOCTH
nepuoja KojebaHui rpy3a, IIOBELUIEHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmonenue u o6cyxieHre Mo pyKOBOACTBOM Ie/larora OnbITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh
neprosa KojaeOaHui NPy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MTPY>KUHBI.

IIpuMeHeHHE C TOMOIIBIO Mearora MaTeMaTUUECKOTO U MPYKUHHOTO MasTHUKOB B Ka4eCTBE MOAEIeH
JUIsl ONMCAaHMS KOJIeOaHUi B OKPYKaIOIEM MHpE.

Pemenre THMOBBIX pacu€THBIX 3ama4 B 1—2 NEHCTBHS ¢ OMOPOH HAa aJlrOPUTM, IPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEaroroM, CB3aHHBIX C BBIYHCICHUEM WM OLEHKOH Y4acTOTHI (IIepHo/a)
KosieOaHui
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Mexanndeckue
BOJIHBI. 3BYK

8w

Mexanuueckue BOJIHBI. CaoiicTBa
MeXaHUIECKUX BOJTH. Ilpodonvuvie u
nonepeunvie G0HbL. [[IUHA 8ONHbI U CKOPOCHD
eé pacnpocmpanenus. Mexanuyeckue 60IHbL 8
meépoom meie, celicmuueckue gonnvl (MC).

3Byk. [pomxocms 38yka u 6vicoma MOHA.
Ompadicenue 38yka. Ungpazeyk u yiompazseyx.

Hemoncmpanyuu
1. Pacnpoctpanenue

MOTEPEYHBIX BOJIH.
2. HabmioneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKycTHYecKuil pe3oHaHC.

IIPOJAOJIbHBIX )51

OOHapyXeHHe U aHAJTN3 ¢ TIOMOIIBIO TTEarora BOJIHOBBIX SBJICHUH B OKPY)KAIOILEM MHpE.
HaOmionenne COBMECTHO C TENaroroM paclpoCTPaHEHWs! NMPONOJIBHBIX M IIONEPEYHBIX BOJH (Ha
MOJIETIN) ¥ OOHAPYKEHNE aHAJIOTHYHBIX BUIOB BOJIH B IPUPO/IE (3BYK, BOJSHBIC BOJHBI).

Brranciienne B 1—2 melcTBHUSA ¢ OMOPOH HA alNTOPUTM, MPEIBAPUTEIHFHO Pa300paHHBIN COBMECTHO C
TIe1aroroM JUIMHBI BOJIHBI M CKOPOCTH PaciipOCTPAaHEHUS 3BYKOBBIX BOJIH.

HaOmionenne 3a 3KCHEPUMEHTANBHBIM OIPEACICHHEM TPAHUI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHWH.

HaOntonenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C HCIONb30BAHUEM MY3bIKATbHBIX
HHCTPYMEHTOB).

Habmronenue 1 00bsACHEHUE C IOMOILBIO IIEarora sBICHUS aKyCTHYECKOT0 pe30-HaHCa.

YreHne COBMECTHO C I1€1aroroM OpUTrMHaJIBHOTO TEKCTa, MOCBSIIEHHOTO MCIOIBb30BAHUIO 3BYKa (MM
yAbTpa3ByKa) B TEXHUKE (IXOJIOKaLUs, YAbTPa3ByK B MEIUIMHE MU Jp.); BBINOJHEHHE 3aJaHUi
TI0 TEKCTY (CMBICIIOBOE UTCHHE)

Paznea 10. DiekTpoMarHuTHOE MoJie M 3J1eKTPOMATHUTHbIE BOJIHBI (8 1)

JIEKTPOMATHUT
Hoe 1oJ1e

M JJIeKTPOMArHH
THbIE BOJIHBI

8w

roJie.
BOJIHBI. Ceoticmsa
2NIeKIMPOMACHUMHBIX BOJIH. Llxana
2NIeKMPOMACHUMHBIX ~ GOAH.  Mcnonv3oeanue
INIEKMPOMACHUMHBIX 60JIH ()Jlﬂ COMOBOIL CE513U.
DJeKTpOMarHuTHas pupoJa cBeTa.
CkopocTb cBeTa. BoHOBBIE CBOMCTBaA CBETA.
jIexnomcmpalmu2
1. CBoiicTBa 3NIEKTPOMArHUTHBIX BOJH.
2. BOoTHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomol u onvimol.
1.M3y4yeHue CBOWCTB  3JIEKTPOMArHUTHBIX
BOJIH c MTOMOIIBIO MOOHIIEHOTO
TenedoHa.

DneKTpOMarHuTHOE
DNeKTpOMarHuTHHIE

IMocTpoeHre MPOCTHIX PACCYKIACHUH Ha OCHOBE IMOATOTOBJICHHBIX BBIPAXKCHUN, OOOCHOBBIBAIOIIMX
B3aMOCBA3b JJICKTPUUCCKOTO U MAarHuTHOT'O MOJICH.

HaGmonenue 3a sKkcriepiMEHTaIbHBIM H3YYEHHEM CBOMCTB 3JEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE C
TIOMOIIBI0 MOOMIIBHOTO TesieoHa).

AHanu3 ¢ IOMOIIBIO NeJjarora peHTTeHOBCKUX CHUMKOB Y€I0BEYECKOr0 OpraHu3Ma.

AHanM3 COBMECTHO C TII€aroroM TEKCTOB, OIMCHIBAIONIMX HPOSBICHUS 3ICKTPOMAarHUTHOTO
W3JTYYCHHUs B IPUPO/IE: KUBBIC OPTaHU3MBI, H3ITy9E€HHS HEOECHBIX T (CMBICTIOBOE YTEHHE).
PacriosHaBaHue M aHAN3 PA3IHYHBIX MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE C OMOPOI Ha
TEXHOJIOTHYECKYIO KapTy MOJ PyKOBOACTBOM IIE€Aarora.

Permenne THMOBBIX pacdETHBIX 3agad B 1—2 IEWCTBUS C OMOPOIl Ha aJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C IEAArOroM C HUCIOIb30BaHHEM (HOPMYII ISl CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI 1 4aCTOTHI CBETA.
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Paznen 11. CBeroBble siBiaenus (15 1)

3aKoHBI
pacnpocTpaHeHn
s1 cBeTa (6 4)

JlydeBas Mojenb cBeTa. VICTOYHHMKM CBeTa.
Ipsmonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynv. OTpaxkeHUE CBeETA.
ITnockoe sepkano. 3axon ompadicenus ceema.
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonnoe guympennee ompasjicenue ceema.
Hcnonvzoeanue nonnozo Hympennezo
OMPAdICeHUs 6 ONMUYECKUX CEEMOBOOAX.

/Iemoncmpauuu2

1. IIpsamonuHeHOE pacpoCTpaHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. [lonyuenne un300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. IIpenomienue ceera.

5. OnTu4ecKuii CBETOBOI.

Jabopamopnwie padomol u onvimel.

1. UccnenoBanue 3aBUCHMOCTH yria
OTpPaXEHHUsI CBETOBOTO Jiyda OT yIia
MaJICHNUS.

2. Mzyyenne XapakTEPUCTHK H300paXKeHUs
IpeaMeTa B IIIOCKOM 3epKaie.

3. UccnenoBanne 3aBUCHMOCTH yria
MPEJIOMIIEHUS CBETOBOTO Jyda OT yIja
NaJICHNs] Ha TPaHKLIE «BO3yX—CTEKIIO.

HaOnroneHue OMBITOB, JEMOHCTPUPYIOIIMX SBJICHUC NPSIMOJIUHEHHOTO paCIpPOCTPAaHCHHS CBETa
(BO3HUKHOBCHHE TCHH U MOJYTCHH), U WX HWHTCPIPETAIHS C WCIIOJNHE30BAaHHEM ITOHSTHS CBETOBOTO
TydJa.

OOBbsCHEHHE W MOJCITUPOBAHNE TIOCIE PACCYKACHUS C TENaroroM I0 CXeMe COJHEYHOTO U JIYHHOTO
3aTMEHHH.

HccnenoBanue ¢ ormopoi Ha TEXHOIOTHIECKYIO KapTy MO pyKOBOACTBOM II€arora 3aBHCUMOCTH yTiia
OTpa’KeHHsI CBETOBOTO JIyda OT yTIia MaleHHs.

N3ydenne ¢ mOMOMIBIO Tiearora CBOWCTB N300paKeHMsl B INTOCKOM 3epKalie.

HaOnronenne u OOBSICHEHHE COBMECTHO C IIEJAarOroM OIBITOB IO IOJYYCHHIO H300paKCHUH B
BOTHYTOM M BBIMTYKJIOM 3epkanax. HaOmroneHne u o0ObsiCHEHUE TOCe PACCYKACHUSI C MEJaroroM Imo
CXEMe OTBITOB MO MPEJOMJICHHIO CBETA Ha MPaHUIIE PA3JIUYHBIX Cpell, B TOM YHCIIE OMBITOB C MOJHBIM
BHYTPEHHUM OTPAKEHUEM.

UccnenoBanue moa pyKOBOJICTBOM IEAarora 3aBUCUMOCTH YIJia MPEJIOMIIEHHMS OT YrJia TMajaeHus
CBETOBOTO JTyya Ha IPAHUILIE «BO3TYX—CTEKIION.

PacriozHaBaHue ¢ momolbpl0 MeAarora sIBJACHUM OTpa)KeHHsI U IPEJOMJICHUS! CBETAa B OBCEAHEBHOU
JKU3HU. AHAITN3 U OOBSCHCHUE COBMECTHO C TIEJarOTOM SIBJICHUSI OTITHYIECKOTO MUpPaXKa.

Perrenne THMOBBIX pacdyETHBIX 3agad B 1—2 JEWCTBUS C OMOPOIl Ha alTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO € TIEIarOTOM C HCIIOJIF30BAaHHEM 3aKOHOB OTPAKCHHUS U TPEIIOMIICHHS CBETA.

JIun3bI
H ONTHYeCKHe
npudopsl (6 4)

Jlunza. Xopx nyueit B nuH3e. Onmuueckas

cucmema  omoannapama, MUKPOCKONAd U
meneckona (MC). [Inaz kax onmuueckas
cucmema. bnuzopykocme u danvnozopkocms.
,ZIeMoycmpauuu2

1. Xon mydeii B coOuparomnieit JIMH3e.
2. Xop my4ed B paccenBaroIIei TMH3e.
3. [lonyyeHne w300pakeHU € TOMOIIBIO

[Monyyenne moa KOHTPOJIEM Iefarora M300paKeHHH C MOMOIIBI0 COOMpPAOIICH W pacceuBaroIiei
JIMH3.

OmnpeneneHne ¢ ONOPOH Ha alropuT™M pa3pabOTaHHOTO COBMECTHO C IEAaroroM (oxycHoro
PacCTOSIHUS M ONITHYECKOM CHITbI COOMPAIOILEH JINH3BI.

AHanM3 COBMECTHO C II€AAaroroM YCTPOMCTBA W TpPHUHIMIIA JEHCTBUS HEKOTOPHIX ONTHYECKHX
nprubopoB: ¢oToanmapara, MUKpockona, Teaeckona (MC — Onoorus, acTpOHOMHS).

AHanu3 ¢ ormopoi Ha TEXHOJIOTMYECKYIO KapTy O PYKOBOJCTBOM Ie/Iarora siBJICHUH OIU30PYKOCTH U
JATEHO30PKOCTH, IPUHIAIA AeUCTBUSA 04KOB (MC — Onomorus).

S7




JIUH3.
4. MpuHIUT JIEUCTBUS
MHUKPOCKOIIA ¥ TEJIECKOTIA.

5. Mopgensb riasa.

Jlabopamopnsie padomol u onvimol.

1. Ilonydenne w300pak€HUH C TTOMOIIBIO
COOMpAIOIIeH JTNH3EL.

2. Onpenencure (OKYCHOIO PACCTOSIHHS H
ONTHUYECKON cHiIBl coOuparomeil JTUH3BI
(W1 DIEeKTPOHHAS IEMOHCTpAITHs ).

¢oroammapara,

Pasznoxkenne
0eJIoro cBeTa
B cnekTp (3 4)

Pasznoocenue benoco ceema 6 cnexmp.
Onvimur Hotomona. Cnooicenue cnekmpanbHbuix
yeemos. [ucnepcus ceema.
jIemoncmpauuu2
1. PaznoxeHue Oenoro cBera B CIEKTP.
2. Ilonnyyenne 06enoro cpera HpPU CIIOKEHUU
CBETa pa3HbIX IIBETOB.

Jlabopamopuvie padbomul u onvimel.

1. OmBITH 1O pa3ioKEeHUI0 Oeloro cBeTa B
CHEKT.

2. OnBITH IO BOCHPHUATHIO I[BETA MPEIMETOB
Ipu WX HAONIOOCHUH dYepe3 I[BETOBBIC
(UITBTPEL.

HabnroieHue COBMECTHO ¢ IEaroroM 110 pasjIoKeHUI0 OeJIoro cBeTa B CIEKTD.

Habntonenue u o6bpscHeHrne Ha 0a30BOM ypOBHE O] PYKOBOACTBOM II€arora ONbITOB 10 IMOIY4YEHUIO
0eJIoro cBeTa MY CJI0KEHUU CBETa PA3HBIX IIBETOB.

[TpoBenenue n 0OBsICHEHHE 110/ PYKOBOJCTBOM II€arora OIbITOB 10 BOCIIPHATHIO LIBETA IPEIMETOB
Y UX HaOJIOJIEHUH Yepe3 [IBETOBbIC (GHILTPHI (LIBETHBIE OUKH).

Pa3nen 12. KBanToBbie siBieHust (17 u)

Hcenyckanue

U TIOTJIOIIeHHE
cBeTa aTOMOM
(4w

Onvimol Pezepgpopoa u mnaneTapHas MOICTb
atoma. Mogens aroma bopa. Hcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jluneiiuamole cnekmpboi.

OOcyxIeHne C IOMOMIBI0 Tefarora IeNH OmBITOB Pesepdopaa Mo HCCIEAOBAaHUIO AaTOMOB,
BEIIBIDKCHHE THIIOTE3 O BO3MOXKHBIX pE3YIbTaTax OIBITOB B 3aBHCHMOCTH OT IIPEANOIaracMoro
CTPOCHHUS aTOMOB, ()OPMYIIMPOBAHIE BHIBOJOB M3 PE3YIIFTATOB OIBITOB.

OOGCyXeHre ¢ OMopol Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJICTBOM Iie€[arora MpOTHBOPEUHI
MIJIaHETApHOM MOJIETTH aToMa M OCHOBAHMA JIsl THTIOTE3bl bopa 0 cTallmOHAPHBIX OPOUTAX SJIEKTPOHOB.
Habmrogenne coBMECTHO C MeAaroroM CIUIOUIHBIX M JIMHEHYATBIX CIIEKTPOB H3IYUEHHS Pa3iIuIHbIX
BeecTB. OOBsICHEHHUE C ONOPO HA IMIAKTHYECKUH MaTepHal JIMHEWYaThIX CIIEKTPOB U3JTyYEeHUsI.

Crpoenue
aTOMHOTO si/Ipa
(69)

PapnoaktuBHOCTD. ANbpa-, bema- u eamma-
usnyuenus.  CTpoeHHE  aTOMHOTO  sipa.
Hyxnonnas modens amomuozo aopa. Mzomonai.

O6cy>KﬂeHI/Ie COBMCCTHO C I€AaroroM BO3MOKHBIX TUIIOTE3 O MOACIAX CTPOCHUS sApa.
OnpeneneHHe o CXEMC C UCHOJBb30BAHUEM METOAUYCCKOTO MaTepruala ImoJa pyKOBOACTBOM Iiedgarora
COoCTaBa AACp MO 3aJaHHBIM MACCOBBIM MU 3apAAO0BbBIM YUCIAM W MO IOJIOKCHUIO B Hepﬂonnqecxoﬁ
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Paouoaxmuenvie npespaujenus.
noIYypacnaca amomusix soep.
Hemoncmpayuu
1. CriexTpbl U3TydeHHs U MOTJIOIIECHUS.
2. CexTpsbl pa3inuHbIX Ta30B.
3. Crektp BogOpoOaa.
4. HabnroneHne TpekoB B kamepe Buibcona.
Jabopamopuwie padbomul u onvimel.
1. Habniodenue cniowinblx u JuHeUHamsix
CNeKmMpO8 U3LyyeHUs.
2. UccrnenoBanue TPEKOB: HU3MepeHue
SHEPTHH YaCTHIBI IO TOPMO3HOMY ITyTH

Ilepuoo

cucreme 31eMeHToB (MC — XxuMus).

AHau3 ¢ 0mopoii Ha TEXHOIOTHYECKYIO KapTy MO PyKOBOJCTBOM I€Iarora H3MEHEHHs COCTaBa sjpa
1 eT0 TONOKEHU B IepHonIecKoit cucteMe pu [J-paguoaktuBHOCTH (MC — XuMust).
HccitesoBanue ¢ IIOMOITBIO TIe/[arora TPEKOB [J-9acTHIl 0 TOTOBBIM (GoTorpadusim.

Habnronenue 3a aeMoHcTpaiuei pad0oThl M3MEPEHUS PaTUaAlMOHHOTO (OHA C MOMOIIBI0 JO3UMETPA,
OLICHKA €r0 HHTEHCHBHOCTH.

AHanuM3 COBMECTHO C MEIaroroM OHONOTMYECKHX HM3MEHCHHI, MPOUCXOMAIINX TON AciicTBHEM
panuoakTHBHBIX 3nydeHnit (MC — Ouonorus).

HabGmronenue neMoHCTpalu 00 HCIOJIb30BaHUE PAJHOAKTHBHBIX HM3Ny4eHHit B Meauiuue (MC —
Ouomorus).

(mo ¢dororpadusm) (WM SIEKTPOHHAS
JIEMOHCTPAIIHS ).
Snepuble SnepHple peakuuu. 3aKOHBI COXpaHEHHs | PemieHue THUIOBBIX pacu€THBIX 3ahad B 1—2 AEHCTBHUS C OMOPOHM Ha alTOpUTM, IPEABAPHTEIHHO

peaxkuuu (7 1)

3apsIIOBOTO M MAaCCOBOTO YHCEINl. DHepeust cesi3u
amomuvix  a0ep. Ceéa3b Maccbl U IHePIUU.
Peaxyuu cunmesa u denenusi adep. Ucmounuku
onepeuu Cornya u 36¢30 (MC).

SAnepnas SHepreTuka. Heticmsus
PAOUOAKMUBHBIX — UBTYHEHUN  HA  JCUuBble
opeanusmul (MC).

Jemoncmpayuu
1. Pabora cuéTUnKa HOHM3HUPYIOIIIX

U3JIy4EHUH.

2. Peructpanmsi  M3JIydeHUS  NPUPOAHBIX

MHHEpAJIOB U IPOTYKTOB.

Jlabopamopmnsie pabomol u onvimol.

1. smepenne paguoakTuBHOro (GoHa (Miau
JIEKTPOHHAs IEMOHCTpaLs).

pa3o0paHHBIl COBMECTHO C IEIAaroroM C HCIONb30BAaHHEM 3aKOHOB COXPAHEHUS MAcCCOBBIX U
3apsIOBBIX YHCENl Ha OIpeNelieHHe pe3yNbTaToOB SJACPHBIX PEaKLUi; aHaIu3 BO3MOXXHOCTU WM
HEBO3MOXHOCTH SIZICPHOH PEaKIvy.

O1ieHKa ¢ TOMOIIIBIO TTearora SHEPTUH CBS3M sIJIEp C UCIOIb30BaHueM (hopMyJibl DiHIITEHA.
OOcyxIeHHe COBMECTHO C IEJaroroM IEpCHEeKTHB HCIOJIb30BaHUS YIPABISEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcyx/IeHHe COBMECTHO C IEJaroroM HpPEeHMYIIECTB U SKOJOIMYECKHX NpoOJieM, CBS3aHHBIX C
saepHoit sneprerukoil (MC — skomorus).

HoBTOpHTENBLHO-00001IaI0 U MOAYJIb (9 4)

CucremMaTH3alus
1 000011IEHNE
MPEAMETHOTO
coJiepKaHus

O0o0Omenne  comepKaHUs — KKAOTO W3
OCHOBHBIX pasnesnos Kypca bu3uKH:
MeXaHWYECKHe, TEIIIOBbIE, DIICKTPOMATHUTHEIE,
KBAHTOBBIC SBJICHUSI.

BremmonHeHne ¢ mOMOIIBIO  mefarora  YUeOHBIX — 3aJlaHUM, TpPEOYIOIHMX  JIEMOHCTpAIHH
KOMIIETEHTHOCTEH,  XapaKTepU3YIOIUX  C€CTECTBCHHOHAYYHYIO  TPAMOTHOCTH:  IPUMCHEHHUS
MONyYCHHBIX 3HAHWU JJISI HAyYHOTO OOBSICHEHWS (DU3WYECKHUX SIBICHHHA B OKpYXArOIIeH Mpupoje
1 TIOBCETHEBHOW XHM3HM, a TAKXKE BBISBICHUS (H3MUECKUX OCHOB psAIa COBPEMEHHBIX TEXHOJIOTHIA;
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W ONbITa
JIeSITEIIEHOCTH,
puoOpe-TEHHOTO
IIPY U3YYCHHUU
BCETO Kypca
(107637091

Hay‘IHHﬁ MCTOA MO3HAHUA U €T0 peau3alunsd | MPUMCHCHUA OCBOCHHBIX 3KCIICPUMCHTAJIbHBIX yMeHI/Iﬁ JJI1 UCCIICAOBAaHUA (l)H3H'{eCKI/IX HBJ’IeHHﬁ, B

B (1)I/I3I/I"IeCKI/IX HCCICA0OBAHUAX.

TOM YUCJIC IJI NPOBEPKU T'MIIOTE3 U BbIABJICHUA SaKOHOMepHOCTeﬁ.

CBs13b (l)I/IBI/IKI/I U COBPCMCHHBIX TEXHOJIOTUI B | PellleHre THIOBBIX paC‘{éTHLIX 3aJa4y B 1—2 )IeﬁCTBPIﬂ C OHOpOﬁ Ha aJirOpUTM, OPEABAPUTCIIBHO
obactu nepegaun I/IH(I)OpMaIII/II/I, OHCPICTUKE, pa306paHHLII>i COBMCCTHO C MegaroroM, B TOM 4UCJIC MPEANOJIararommnx MUCrojJIb30BaHNUC (I)I/I3I/IquKOI71

TPAHCIIOPTE

MOJECJIN U OCHOBAHHBIX Ha COACPIKAHNU PA3JIMIHBIX PA3JCIIOB KypcCa (bI/I3I/IKI/I.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaunMeHoBaHue pa3je/ioB U TeM (uudposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u e€ posib B IO3HAHUU OKPYKAKOLIEr0o MUpa
bu6nuoreka [JOK
1.1 o - 2
M3HRa - Hayka 0 fpupose https://m.edso00.ru/7f416194
1.2 du3ndeckue BETHYUHBI 2 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBI METO/I IO3HAHMS https://m.edsoo.ru/7fA16194
Wroro mo pazneny 6
Paspen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHHH BellleCTBA
bu6nmmorexa [IOK
2.1 C 1
TPOCHHC BemectEa https://m.edsoo.ru/7f416194
59 JIBMyKeHHEe U B3aUMOJICHCTBUE YaCTHII 9 1 bubmmotexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [{OK
2.3 A 2
TPCETATHRIC COCTOAHI BeMectsd https://m.edso00.ru/7f416194
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Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
bu6nmoreka [{OK
1 M
3 CAMITCCROC ABIDREHHC 3 https://m.edso00.ru/7f416194
bubnuoreka [JOK
2 14 4
3 HEPHIA, Mavea, IIoTHOCTS https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.3 .B 14
Cuna. Buast o https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pasnea 4. /laBnenne TBEPABIX TeJl, :KUAKOCTEH H Ia30B
41 [asnenue. Ilepenaya naBnenus TBEpABIMU 3 bubnuorexa [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
42 Jlapierue XuxoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [{OK
4.3 ATMoCpepHOe AaBiICHHe 0 https://m.edso00.ru/7f416194
44 JlelicTBUE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Paznea 5. PaGora n MOIIHOCTD. JHeprus
bu6nmmoreka [JOK
1 P
> 800Ta ¥ MOLIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmorekxa [IOK
52 Hlpoctbre MexaHi3MbI > https://m.edsoo0.ru/7f416194
5.3 Mexanuueckasl SHEprus 4 bu6mmoreka [IOK
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https://m.edsoo.ru/7f416194

Utoro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12
8 KUIACC
KonnuyectBo yacos DJICKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne n/nn P Konrpoabsnsie = IlpakTuyeckune (nacpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. TensioBblie siBJIeHUS
N bubmmorexa [JOK
1.1 CrpoeHue u cBOICTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6nmnoreka [JOK
12 Tennosre mporeccet 21 L > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiiekTpruyeckue 1 MAarHUTHbIE SIBJICHUS
51 DNeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % % 2 2 7
OCTORHHBII INCKTPHACCIHH TOX 0 https://m.edsoo.ru/7f4181ce
Bbubnuorexa [JOK
2. M 1 1.
3 ATHITHBIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
DICKTPOMArHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
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Hroro no pazneny 37

PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 14.5
9 KJIACC
KosnuecTBo yacos JIEKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie | IlpakTHueckue (mupp )
NMpOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsI
MexaHnyeckoe JBUKEHUE U CIIOCOOBI €ro bubmuorexa [JOK
1.1 10 1
ONUCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Bsaumoneiictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
13 3AKOHEI COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexann4veckue Kojie0aHusi M BOJHbI
bu6mmorexa [JOK
21 Mexamiieckie koneOarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M . 1
CXAHUHCCKHE BONHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszuneny 15

Pa3nen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
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31 DIIEKTPOMArHuTHOE IOJIE U 6 2 bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3nen 4. CBeTOBbBIE SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 httos://m.edsoo.ru/7fA1ada6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHUE IPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Bbubnuorexa [JOK
4.3 PasnoxxeHne 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 15
Pa3nen 5. KBanToBBIC SIBJICHUSA
bu6mmorexa [JOK
51 Hcnyckanue u MoryionieHue cBeTa arToMoM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 (CTpoetiite aTOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JIEpHbIE peakLuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0000IIEHNE COIEPIKAHUS 9 9 bub6nuoreka [IOK
' Kypca pusuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHHOYPOYHOE INTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbie
padoTbI

IIpakTnyeckune
padoTbI

JlaTa
U3ydeHmus

JJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®usuka — HayKa O PUPOJIE.
SAsnenus npupobl. Pu3ndyeckKue
SIBJICHUS

Mexann4deckue, TeIUIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

®uznyeckre BeTNIMHBI U UX
U3MEpEHHE

Ypoxk-uccinenosanue "M3mepenue
TEMIIEpaTypbl IPHU MTOMOIIN
KUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TeMIneparypol”

Kak ¢u3uka u npyrue ectecTBEHHBIE
HayK{ U3Yy4aroT IPUPO.Y.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue GU3nYecKux
SIBIICHHI ¢ IOMOIIILIO MOACTICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Ipoepka
TUMOTE3bI: TaTbHOCTD MOJNIETA IAPHKa,
MYMEHHOT'O TOPU30HTAJIBHO, TEM
OoJtblrie, yeM OOoJIbINe BHICOTA MycKa"
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Ctpoenue BemecTBa. OMNbITHI,

bu6mmorexa [IOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOECHUE
a He HCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBIKEHHE YacTHIl BEIISCTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAOIIO/IEHUIO TETNIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3b MEX1y CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHSIX M X bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edso0.ru/ff0a0378
OCc0o0CHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHnueckoe OBIKCHIE.
12 PaBHOMEPHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
but6mmoreka [{OK
13 Ckopocts. EQuHHUIBI CKOPOCTH
p A 1 P https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU OBMKEHUS bubmmorexa TTOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprnus. 3aKoH HHEPIINH.
15 B3aI/II)Mo;[ei/'ICTBHe TeJIpKaK OpUYHHA bubnmorexa [IOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIKEHUS Tell
16 [LmorHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK

1 00beMa TeJjia MO0 €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee
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JlaGopaTtopHas pabora «OnpeneneHue

17 TUTOTHOCTHU TBEPJIOTO TETa
18 Pemrenne 3amaa mo treme "Il1oTHOCTH bubmuoreka [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3aumMmopencTaus tei. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanun) NpyKUHBI OT
MIPUIIO)KEHHOMN CHITBI»
21 SIBnenwne Tarorenus. Cuiia TSKECTH
CBA3b MEXY CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [TOK
https://m.edsoo.ru/ff0a1778
3a7a4 no teme "Cuna tsokecT"
93 Cuita TSKeCTH Ha APYTHX IJIaHeTaxX. bubnmoreka [JOK
®u3nUecKre XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
24 Hsmepenne cu. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bubmnoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrokeHue IByX CHJI, HallpaBJIE€HHBIX
26 0 OJTHOM MPSMOM. bubmmorexa TTOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTBYIOIIAs CHIT
97 Pemrenue 3amad mmo teme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
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Tpenue B npUpoIe U TEXHUKE

https://m.edsoo.ru/ff0alb9c

JlaGopaTtopHnas padora «M3yuenune
3aBUCUMOCTH CUJIBI TPCHUSA

29 CKOJILKEHHUS OT CHJIBI JABJIECHUSI U bubsmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONpPUKACAIOUTUXCS
MTOBEPXHOCTEH»

30 Pemenue 3aau Ha onpeaencHue
PaBHOJICHCTBYIOIIECH CHJIIBI
Pemrenue 3aga4d mo remam: «Bec

31 tenay, «['papudeckoe n3odpaxxeHue bu6mmoreka [IOK
cunm», «Cunbl», «PaBHOEHCTBYIOIIAS https://m.edsoo.ru/ff0aldeQ
CHII»

KonTponbhas paboTa no remam:
«MexaHudueckoe JIBIKeHHe», «Macca,

32 IIJIOTHOCTEY, «Bec Temay, 1
«I"padnueckoe n300pakeHUE CHIT»,

«Cuiab»

33 Hasnenune. CiocoObl yMEHBITICHUS U bubnmnorexa [JOK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBienue raza. 3aBUCUMOCTD

34 JaBJIeHUs ra3a oT 00bEMa bubmorexa IJOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua nmaBiaeHus TBEPIABLIMU
35 TGJII:;.MI/I JKUIKOCTSIMU U Ir)a3aMI/1 3akoH bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBneHue B )KUIKOCTH U rase, bu6mmorexa [IOK

BBI3BAHHOC I[CI\/'ICTBI/IGM CHIJIBI TSXKCCTHU

https://m.edsoo.ru/ff0a2718
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37 Pemenue 3amad no treme «/laBienue B but6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [{OK
38
Coobmarommecs cocyzst https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpece bubmorexa HOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBoi
SKUAKOCTHBIM HAacoc
Atmocdepa 3emin. [Tpuunnel
CyIIIECTBOBaHUS BO3 HOM
41 0}611(?110‘{1(1/1 3emiun 3;3)II/IHSI/IMOCTL bubmorexa [TOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro TaBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
but6mmoreka [JOK
42 B LA
ec Bozayxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 H3mepenne aTMOCHEpHOTO TaBICHUSI. bubnmnorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa [TOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau no reme
"AtMmocdepHoe naBieHue"
JleticTBHE KUIKOCTH U Ta3a Ha
bubnmoreka [JOK
47 IIOTPY’KEHHOE B HUX TEIIO.

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276
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JlaGopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOIICH CHITBI,

bu6nuoreka [JOK

48 JIEHCTBYIOILEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTH
JlaGopatopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6nmoreka [IOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCTh YacTH TeJIa»
bubnuoreka [JOK
50 lnapatiite rex https://m.edsoo.ru/ff0a3a96
JlaboparopHast paboTa
51 "KoHcTpyupoBaHnue apeomeTpa win
KOHCTPYMPOBAHUE JIOJIKH 1
onpezaeneHue €€ rpy30noabEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
59 cya0B. BoznyxomniaBanuey, bubnmnorexa [JOK
«JlaBneHne TBEPABIX TN, KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6nuoreka [JOK
53 Mexaniecias pabota https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
>4 MormHoCTS. E/MHHIE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM MpH
HOoabEME 10 JiecTHHIE"
56 [IpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha pbiuare
57 KonrponbHas pabora no reme 1
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«JlaBneHne TBEpABIX TEN, KUIKOCTEH
u ra3zoB» / Bcepoccuiickas
npoBepouHas paboTa

PesepBHbIii ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX Tell,

but6mmoreka [{IOK

58 1
JKUJKOCTEH U Ta30B» / Beepocceuiickas https://m.edsoo.ru/ff0a4ffe
poBepoyHas pabora
Pbruaru B TexHuKke, ObITY ¥ IPUPOJIE.

59 JlaGopaTopHnas pabota 05 bubnmnorexa [JOK
«HccnenoBanue ycinoBUil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara

60 Pewenue 3amau no reme «Y cioBus bubnmoreka [JOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesnoro neicTBus
Mexanusma. Jlaboparopnast pabora

61 - 0.5
«M3mepenue KII/[ HakinoHHOM
IJIOCKOCTH

62 Pemenue 3aga4u no teme "Pabora, bubnunoreka [JOK
MorntHocTh, KIT1" https://m.edsoo.ru/ff0a4c48
MexaHuyeckas SHEpTIUsl.

63 Kunernueckas u moTeHIMagbHas bubmmorexa ITOK

https://m.edsoo.ru/ff0a4252
SHEPTUs

64 3aKOH COXpaHEHUsI MEXaHUYECKOI bubnmnorexa [JOK
JHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT IO TEME

65 "DKCIIEpUMEHTAJILHOE OIPEEICHHE 1

W3MEHEHHSI KHHESTHISCKOHN 1
MOTEHIIUAILHOMI OHCPIuu 1npu
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CKaThIBAHHMH TEJIa I10 HAaKJIOHHOM

mI0cKoCTH"
KonTponbhas pabota no teme
66 1 1
«PaboTta 1 MOIITHOCTh. DHEPTHUSD»
67 PesepHblit ypok. Pabota ¢ Tekctamu 1 bubmmoreka [IOK
o Teme "MexaHndeckoe ABKeHue" https://m.edsoo.ru/ff0adee6
PesepBHeIit ypok. Pabota ¢ TekcTamu
68 o Teme "Pabora. MomHOCTS. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12
[TPOTPAMME
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Koutpoabnbie | IlpakTuyeckne
n/n Bceero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KWHETHYECKOW TEOPUHU U UX OIBITHBIE 1 bubmorexa HOK
P https://m.edso0.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB B MOJICKYJT 1
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 bubmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOUCTB TBEPOTO,
4 YKUJIKOTO Y Ta3000pa3HOT0 COCTOSTHUI 1

BEIIECTBA Ha OCHOBE MOJIOKEHUN

MOJ'IGKy.]IHpHO-KHHGTH‘IGCKOﬁ TCOPHUU
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but6mmoreka [{JOK

5 Kpucrannumaeckue u amopdHbie Tena https://m.edsoo.ru/Ff0a5800

5 CmauuBaHUE M KallUJUISIPHOCTb. bubnmnorexa [JOK
IToBepxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIMpeHue U CxKaTUE bubmmorexa [TOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIIepaTyphl CO

8 CKOPOCTBIO TEIIOBOT'O JIBUKEHUS
YaCTHIL

9 Bnytpennss sueprus. CriocoObl bu6mmoreka [{IOK
U3MECHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 Brpet rertonepe ain https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakrnyeckoe

1 HCII0Ib30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BEIIECTB U MAaTEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

12 KoanuecTtBo TemnoTel. Y nenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bu6muoreka [IOK
TenmooOMeH U TETIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota

14 "HccnenoBanue IBJIEHUS bubmuoreka [JOK
TeI1I000MeHa NPy CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

15 PacueT xoauuecTBa TEILIOTHI,

HGO6XOI{I/IMOFO IJId Harp€BaHus TEjia
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" BBIACTIACMOI'O UM IIPH OXJTAXKACHUN

16 JlaGoparopHas padota "Omnpeznenenue bubnmoreka [JOK
yAEIbHON TEIIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeibHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEepACBaHME
18 KPUCTAIINYECKUX Tell. Y AeIbHas bubmmorexa TTOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHHUS
19 JlabopaTtopHas pabota "OnpeneneHue bu6muoreka [{IOK
yEJIbHOM TEIUIOTHI IJIaBJIeHUs A" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHJEHCALIMSL. bu6muoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas Temiora
91 napooOpazoBaHMs U KOHJCHCALIUH. bub6muoreka [IOK
3aBUCUMOCTb TEMIEPATypPhbl KUTIEHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(hEepHOTO JaBICHUS
BnaxsnocTs Bo3ayxa. JlaboparopHas
22 abora "On eneg:HMe PP bubnnorexa [IOK
P P . " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOU BIIAYKHOCTH BO3yXa
23 Pemenwue 3anay Ha onpeereHne
BIIQYKHOCTH BO3/1yXa
[TpuHIMITB pabOTHI TEITIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOPaHUS
KIIJI TermoBoro aABUraTes.
bu6mmorexa [IOK
25 TerutoBble IBUTATENN U 3aIATA

OKpY>Karoleil cpepl

https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHUS U MPEBPAIICHUS
SHEPTUHU B TEIUIOBBIX Ipolieccax

27

[ToaroroBka Kk KOHTPOILHOM paboTe
no TeMme "TenaoBrIie IBJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BerecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas paboTa mo teme
"TermnoBele aBiaeunsa. U3Mmenenne
arperaTHBIX COCTOSIHMH BerecTra'

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzarus Teu. [[Ba pona
ANEKTPHUYECKHUX 3aPSIOB

30

Ypok-uccnenoBanue "OneKTpusanusl
TeJ UHAYKIUEN U IPH
COTMPUKOCHOBEHHUH"

31

B3aumopeiicTBue 3apsKEHHBIX TEIL.
3axoH Kynona

but6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIEeKTPUYECKOE TOJIE.
HanpsikeHHOCTD 37eKTPUYECKOTO
nosist. [lpuHIUM cynepno3unuu
3JIEKTPUYECKUX TTONEN

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwurenu snexTpuueckux 3apsioB.
DnemenTapHbii 3apsia. CTpoeHue
aToma

34

[IpoBOIHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHUs IEKTPUYECKOro 3apsaaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha npuMeHeHHE
CBOMCTB 2JIEKTPUYECKHUX 3aPsA0B

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc
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DIIEKTPUYECKUI TOK, YCIOBUS €0

36 cyliecTBoBaHMs. McToOuHUKI bubnmorexa [TOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA

37 JIeficTBUS DIIEKTPUYECKOTO TOKA bubnmorexa LOK

https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue

38 3JIEKTPUYECKOTO TOJIs1 Ha TPOBOJIHUKHI 1
U JUAJIEKTpUKHU"

39 DJIEKTPUYECKUI TOK B MeTasuIax, bu6muoreka [IOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas eTb U €€ COCTaBHbIC
4acTH
Cuna toxka. JlabopaTopHas pabora

41 "N3mepenue U peryiupoBaHUe CUIIbI 0.5 bubmmorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOE HATIPSKEHHUE.

42 Bonbr™merp. JlabopaTopnas pabora 05 bu6muoreka [IOK
"U3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus "

43 CornpoTuBieHe NpoOBOAHUKA. bu6nuoteka [IOK
VY 1enbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnmnorexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEYEeHUs U MaTepraia”

45 3aBUCHMOCTb CHJIbI TOKA OT bubmuorexa [JOK

HaIpsKCHUA. 3akon Oma AJId ydacCTKa

https://m.edsoo.ru/ff0aad44a
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e

JlabopaTopHas paboTa
"MccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYIIEro Yepe3 Pe3ucTop, OT bubmmorexa [JOK
> P3P P, https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U NapaieabHOE
COEIMHEHUS POBOJIHUKOB
JlaGoparopHas pabota "IIpoBepka
48 IIpaBWJIa CIOKEHMSI HAIIPSHKEHUN TTPU bu6mmoreka [IOK
MOCIE0BATEIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas pabota "I[IpoBepka
49 IpaBWJIa I CUJIbI TOKA MPU bu6mmoreka [IOK
MapajyIeIbHOM COEIMHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemenue 3agau Ha npuMEHEHHE
50 3akoHa Oma U1 pasIngHoro bubnnorexa LIOK
P https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopras padora "Onpenenenue
52 a60TpLI Hu II:/IOH_IPI;)OCTI/I 3J1eKTpI/IquKor0 bubmmorexa TTOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUYecKre HenH U MOTpeOuTenn
P . P bubnuotexa [JOK
53 JJIEKTPUUYECKON IHEPTUU B OBITY.

KOpOTKOC 3aMBbIKaHHC

https://m.edsoo.ru/ff0ab660

77



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

IlocTrossHHBIC Mar"HuThl, UX

54 N
B3aHUMOJIEHCTBIE

55 VYpok-uccnenosanue "N3yuenune 1 bubnmoreka [JOK
MHoJeH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe nmojie. MarauTHoe moJje

bubmuoreka [JOK
56 3eMIIH ¥ ero 3HaYeHHe I KA3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHUE 3apsiIbI.
57 3apsiKeHHbIE TeJla U UX bubmrorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBusA. [1oCTOSHHBIN
3JIEKTPUUECKUNA TOK"
KonTponbhas pabota no teme
"DeKTpUUeCcKue 3apsbl.

58 3apsoKeHHBIE Tela U UX 1 bubmuoteka [JOK
B3auMoercTBus. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
anekTpudeckuii Tok" / Beepoccuiickas
npoBepoyHas pabora
Pesepubiit ypok. Paborta ¢ Tekctamu

59 o Teme "IlocTossHHBII 1 but6mmoreka [{IOK
aeKTpuieckuid Tok" / Beepoccuiickas https://m.edsoo.ru/ffOacdc6
npoBepoyHas pabora
OnbIT OpcTeaa. MarautHoe nose

60 SIIEKTPUUECKOTO TOKa MardHuTHOE bubmorexa TTOK

P https://m.edsoo.ru/ff0ac1d2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHHe IEeKTPOMArHUTOB B
bubmuoreka [JOK
61 texHuke. JlaboparopHas pabora 0.5

"N3yueHne nericTBUS MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a
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0JIs1 Ha MPOBOJHUK C TOKOM"

62

DNeKTpOoABUTATENb IIOCTOSTHHOTO
ToKa. Mcronb3oBanue
ANEKTPOABUTaTENCH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpyupoBaHue u u3yueHue
paboThI ANIeKTpoABUTATENS "

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHON UHAYKIUU.
[IpaBuno Jlenna

64

Dnextporenepatop. CrocoObl
MOJIYYEHUS DJIEKTPUIECKOI SHEPTUH.
DNEeKTPOCTaHIINH Ha
BO300OHOBJISIEMBIX UCTOYHHKAX
SHEPIrUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DIIeKTpUUECKUE 1
MAarHUTHBIC SBJICHUS"

66

KontponbHas paboTa nmo teme
"DJeKTpUUEeCKUE U MarHUTHbBIE
SABJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIil ypok. PabGora ¢ TekcTamu
o teme "TertoBbie aBIeHUA"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIit ypok. Pabota ¢ Tekctamu
1o TeMe "MarHuTHbIC SIBJICHHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145
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9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
] T " BbI
Jrj;n Tema ypoxka Beero Kontpoasnbie | IlpakTuueckue fl[:y:eﬂnﬂ :)Iﬁl?al;(()ma:enbﬂue
padoThI padoTsbI pecypest

1 MexaHu4ecKoe ABUXKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOJIUHEITHOE 1 bubnnorexa [IOK
JIBHIKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE nipsAMOSIMHEITHOE

4 nBrokeHue. CpeiHssi ¥ MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHEITHOE PAaBHOYCKOPEHHOE 1 bubnuorexa [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaboparopHas pabota "OnpeneneHue

7 YCKOPEHHUS Tella Mpu 1 1 bubnnorexa [HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"

8 CBobOoguoe nagenne tei. OnbITh 1
Tlanunes

9 PaBHOMEpHOE ABMXKEHHUE TIO 1 bu6mmoreka [JOK
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okpyxxHocTH. [Tepunosa u wactora
oOparenus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76

CKOpOCTH
10 LleHTpOoCTpeMHUTENbHOE YCKOPEHHE
1 [lepsrlii 3akoH HetoTona. BexTop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuorexa [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4y Ha mprUMeHEHUE bubnuorexa [IOK
3akoHOB HrroTOHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocti. 3aion I'yxa Et?fsj?;lr?ﬁ;(;f SlllfanecaZ
16 Pemenue 3amau no reme «Cuia
YIPYTOCTH
17 JlaboparopHas pabota «Onpenenenue bubmuoreka [JOK
YKECTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tperna https://m.edso:)_.[ ru/ff0af738
19 Pemenue 3amgau nmo reme «Cuna bubnuorexa [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OnpeneneHue bubnnorexa [IOK
Kod(ppuimenTa TpeHUS CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemrenne 3amad mo teMe "3aKOHEI BuGmiorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cua TsDKeCTH U 3aKOH BCEMHUPHOTO

bubmnoreka [HOK

22 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
p A https://m.edsoo.ru/ff0af044
HageHus
Ypok-koHbpepenius "JIBuxeHue Te
23 BOKPYT IPaBUTALMOHHOTO LEHTPa
(Conneunas cucrema). ['amakTuku"
Pemrenne 3amaud mo treme "Cuina
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
[lepBas kocMHuueckas CKOPOCTb. bubmuoreka [IOK
25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJbHONW TOUKHU.
AOCOIIOTHO TBEPI0OE TEIIO.
26 PaBsHOBecue TBEPIOTO TENIA C bubmorexa HIOK
.. o P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBhIO BPAIIICHUS.
MowmenT cuibl. LleHTp TshkecTn
PaBHOBecue MaTepuaJIbHONW TOYKHU.
AOGCOIOTHO TBEPI0E TEIIO.
27 PaBHoBecue TBEpAOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHMUS.
MowmeHT cunsl. L{eHTp TsskecTn
28 Pemenne 3agau mo teme "MoMeEHT bu6mmorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe MO
29 TeMe "MexXxaHUUeCKOE JBIKEHUE bubnnorexa [JOK
. | ' https://m.edso0.ru/ff0b0408
B3anMmonelicTBue Ten
30 KoHnTtponbHas paboTa mo teme 1 bubnunorexa [JOK

"MexaHn4eCcKoe IBIKEHUE.

https://m.edsoo.ru/ffOb06ec
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BzaunmogeiictBue Ten"

Nmnynbe Tena. UMnynse cuibl. 3aKoH

31 COXpaHEHHUs UMITYJIbCa. YTIPYToe U bubmorexa HOK
P yabea. THPYE https://m.edsoo.ru/ff0b07fa
HEYTNpYyroe B3auMoJIeHCTBUE
Pemenne 3anau mo Teme "3akoH Bbu6mmorexa [JOK
32 "
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096c
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 M 0
CXATITCCKAT paboTa H MOTHHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIIbI TSHKECTH, CHITBI bubmuorexa [JOK
YIOPYTOCTH U CUIIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JIaboparopHas paboTa «Omnpenenenue
36 paboThI CUITBI TPEHUS TIPU
PaBHOMEPHOM JBM>KEHUH TeJa MO
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs13b 2HEprUM U pabOTHI.
[ToreHmansHas HEPTUs
Kunernueckas sneprus. Teopema o bubnuorexa [IOK
38 .
KUHETHUYECKON SHEPIUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 JlabopaTopHas paborta «3yueHue bubnnorexa [IOK
3aKOHA COXPaHEHHUs DHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe JBUKEHHUE U €TO bubmnoreka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KoaedbaHusl. bubmumoreka [IOK
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Brinyxnennsie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

43

MaremaTuuecKuii U NPy KUHHBINA
MasITHUKHA

44

45

VYpok-uccienoBanue «3aBUCUMOCTh
neproja KoaebaHui OT KECTKOCTH
MIPYKUHBI U MacCHI TPy3a»

[IpeBpaieHne sHEPruu Npu
MEXaHUYECKUX KOJeOaHuIX

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOb197a

46

JlaGopartopHas padota «Onpenenenue
4acTOTHI U TIeproia KoieOaHui
MPYKUHHOTO MasiTHUKa»

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

47

JlabopaTtopHas padota «IIpoBepka
HE3aBUCHUMOCTH TIEPHOJIa KOJIeOaHMH
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoHEL. CBONMCTBA
MEXAaHNUYCCKHUX BOJIH. HpO)IOJ'II)HI)IG nu
MTOTIEPEYHBIE BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenuus "MexaHuuecKue
BOJIHBI B TBEPIIOM TEJIE.
CelicMuuecKre BOJIHEI"

50

3Byk. PacnipocTpaHenue u oTpaxxeHue
3BYyKa

51

Ypok-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTb 3ByKa U BHICOTA TOHA.
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AKYCTUYECKUH PE30HAHC

VYpok-koubepenius "YIbTpa3ByK u

Bbu6morexa [JOK

53
nH(ppa3ByK B IPUPOJIe U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[TonroToBka K KOHTPOIBHON pabOTE IO
" bubmuoreka [JOK
54 Teme "3aKOHbI COXPAHEHUSI.
. https://m.edsoo.ru/ff0b25f0
Mexannueckue KoieGaHus U BOJTHbI
Konrponsnas pabora o Teme
55 "3aKoHbI COXpaHeHUsl. MexaHudeckue 1
Kose0aHusl ¥ BOJTHBI"
56 DNEeKTPOMarHuTHOE MOJIE. bubnnorexa [IOK
DNEeKTPOMAarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
Ypok-koupepermus "lkana
3JIEKTPOMAarHUTHBIX BOJIH. bubnuorexa LIOK
58
Hcnons3oBaHue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3U"
VYpok-uccnenosanue "Mzydenne
. bubmuoreka [JOK
59 CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
. https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMITHHOTO TeseoHa
Pemenue 3ana4 Ha onpeseneHue
60 YaCTOTHI U JAJTUHBI 3JIEKTPOMAarHUTHON
BOJIHBI
DeKTpOMarHuTHast IpupoJia CBETa.
61 Ckopoctb cBeTa. BosHOBBIE CBOICTBA bubmmorexa LIOK
P ' https://m.edso0.ru/ff0b31d0
CBeTa
62 Hcrouynuku ceera. [IpsaMonuneitHoe bubnnorexa [IOK

pacnpocTpaHeHue cBeTa. 3aTMEHUS

https://m.edsoo.ru/ff0b3658
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ComHia u JIyHsl

3aKOH OTpa)X€HUs CBETa. 3epKaia.

bu6mmoreka [JOK

63 Penteriie 3a1a1 Ha npumeneiie https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
MIPEJIOMJIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 I/IcnonbsoBzIT{l;e HOJIHoTrpo BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHS B ONITUYECKUX CBETOBOAAX
JIaboparopHas pabota "HccienoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHUs Ha
rpanuiie "Bo3ayx-cTexino""
Ypok-koHpepenuus "Mcnons3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [JOK
68 JIun3zbel. OnTHYeCKas CUjla JIMH3BI https://m.edsoo.ru/FfOb3f2c
. bubmuoreka [JOK
69 [TocTpoenne n300paxeHM B TUH3AX httos://m.edsoo.ru/fob4da
Jlabopartophas pabota "Omnpenenenue
70 (I)OKyI(:HOI‘E paclc)To;IHHﬂ u oFr)ITHqGCKoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIIe TUH3HI"
71 VYpoxk-koHpepeHuus "OnTuueckue bu6nuoreka [IOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684
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Ypok-koudepennus "Jled ekt

73 Y
3penusi. Kak coxpaHuTth 3peHue
PasnoskeHne 6eoro cBeTa B CIICKTP.

74 Omnswitel HetotoHa. CriokeHue bubmuorexa [JOK
CIIEKTpaIbHBIX LBETOB. /[ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabGopaTopHas padoTta "OTBITHI 11O
Pa3IoKEeHUI0 OEIoro CBeTa B CIEKTpP U

75 BOCIIPHUSATHIO IIBETA MPEIMETOB IIPH MX bubmorexa LHOK

P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOII0/ICHUU Yepe3 IIBETOBBIE
¢bunbTpe"
Ypok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: TUCTICPCHUS,
uHTepdepeHtys u audpaxus”

77 OmnbiTel Pe3epdopna u muranetapHas bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynater bopa. Moaens atoma bopa
Hcnyckanue u morsiouieHue cBera

79 atomoM. KBauThbl. JInneluaTeie bubmmorexa [JOK

' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-mipaktukym "Habmonenue bubmmorexa [JOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PanuoakTuBHOCTB U €€ BUJIBI bubmmorexa [JOK

A A https://m.edsoo.ru/ff0c1672

82 Crtpoenne atomHOTO sapa. Hykinonnas bubnuorexa [IOK
MOJeJb https://m.edsoo.ru/ffOc18ac

83 PanuoakTuBHBIE MTpEeBpaICHUSI. bubmmorexa [JOK

87



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

3oTonbl

https://m.edsoo.ru/ffOclal4

Pemrenne 3agad mo reme:

Bbu6morexa [JOK

84 "PagunoaxkTuBHBIE IpEeBpaIieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmana
Ypok-koH(pepeHuus "PagnoakTuBHbIE

86 H;yquH:Ib BpHpI/IpOL[e, MeIULINHE, Bubmorexa TOK

" https://m.edso0.ru/ff0c2126
TEXHUKE
SnepHeie peakuu. 3aKOHBI
87 COX];E)aHeHﬁ}I 3apsI0BOTO U MaccoBOTO bubamorexa [OK
https://m.edsoo.ru/ff0c1c58
yucen

88 DHeprus CBA3U aTOMHBIX sifep. CBs3b bubnmorexa [JOK
MAacCChl M DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau o reme "SnepHeie
peakuun"

90 Peakuuu cunTesa u nenexus saep. bubnnorexa [HOK
Ucrounnku sHeprun CoiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koubepennus "AnepHas

01 sHepreTuka. JlercTBus
PaaNOAKTUBHBIX U3TyYE€HUN HaA KUBbIE
OpraHu3msl"

[ToaroroBka K KOHTPOJILHOM pabOTe MO

92 Teme "DIeKTpOMarHuTHOE ToJIe. bubnnorexa [IOK
DIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBantoBsbie siBeHus"

KontponbHas paboTa mo teme
93 "DNeKTpOMarHUTHOE MOJIe. 1

BHGKTpOMaFHI/ITHI)Ie BOJIHBI.
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KBanroBrie sBieHus"

[ToBTOpEeHME, 0600IIEHHE.

bu6mmoreka [JOK
94 JIab 0
" a>op aTOijHe ba OTI:{ HOKYPeY https://m.edsoo.ru/ff0c245a
B3aumopeiicTBue Te
[ToBTOpenue, o6o0mmenHue. Pemenne
95 ACYECTHBIX M KAYCCTBEHHBIX 3a7a4 110 bubmorexa HOK
P " " 8 https://m.edsoo.ru/ff0c2572
Teme "TerIoBbIe MPOLEecChI
[ToBTOpenue, o6o0mmenHue. Pemenne
bu6mmorexa [JOK
96 pacUeTHBIX U KAYECTBEHHBIX 3a]1a4 110
. https://m.edsoo.ru/ff0c2a22
teme "KII/] TerumoBeIX aqBUTaTenei"
[ToBTOpeHme, 0600IIeHNE. Permenue
97 aCUCTHBIX U KQUCCTBCHHBIX 3aJ1a4 10 bubmorexa HOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTaHoBOK"
IToBTOpenue, o6o0IeHNE.
98 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa HOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTaMH 10 TeMe "3aKOHBI bubmorera [JOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTOpenue, o6o6menue. Padora ¢
100 TekcTtaMH 1o Teme "Konebanus u bubmorera [JOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TekcTtaMH 1o Teme "CBETOBBIC bubmorera [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
102 [ToBTopenue, o6o0menue. Pabora ¢

TekcTaMu 1o TeMe "KBanroBas u

89



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOMN ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3indaTtb ABJICHHUA IO OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

pacro3HaBaTh TPOSIBIICHUE M3YyYCHHBIX (PH3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YuClIe (U3NUECKUE SBICHUSA B MPHUPOJE,
IIPU 5TOM TNEPEBOAMTDH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJICIATH

CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHIMA

1.4

ONUCBHIBATh HU3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCTONB3ys (U3MYECKHE BEIMYUHBI, I[PU ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, WX
0003HAYCHUS U eIUHUIIBI (PU3NICCKUX BEIMYUH, HAXOJUTH (OPMYIIHI,
CBSI3bIBAIOIME JIAaHHYIO  (DU3MYECKYI0 BEIUYUMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(l)I/I3I/ILIeCKI/IX BCIINYNH

1.5

XapaKkTepu30BaTh CBOICTBa Tel, (M3MUYECKUE SBICHUS U IPOILIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBI, IpPH 3TOM JaBaTh CIOBECHYIO
GOopMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4eCcKoe

BBIPa)KCHHE

1.6

OOBSCHATh (PU3UYECKHUE SIBICHUS, TMPOIECCHl U CBOWCTBA TEl, B TOM
YUCie W B KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTHPOBAHHOTO
XapaKkTepa: BBIABIATh TNPUUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JOrMYecKux ImaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA ()M3MUYECKUX SBICHUH, (DU3MUECKHUX 3aKOHA WIIH

3aKOHOMECPHOCTH
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1.7

peuaTtb paC‘-IéTHLIC 3aJa4u B 1 -2 HCﬁCTBHH, HCIIOJIb3YA 3aKOHBI U
(I)OpMy.TIBI, CBA3BIBAIOIIIHC (I)I/I?»I/I‘ICCKI/IG BCINMYHMHBI: HA OCHOBC aHaJIKM3a
yYCJIOoBUA  3aJadd  3allUCbIBaTb KpPATKOEC YCJIOBHC, TIOACTABJIATH
(I)I/ISI/IIICCKI/Ie BCJINYHHEBI B (I)OpMy.TIBI " IIPOBOJAUTH paC‘IéTBI, HaxoauTb
CIIPAaBOYHLBIC JAHHEIC, HCO6XOI[I/IMBIC AJId pClICHUSA 3aaa4, OUCHHUBATDH

PEATUCTUYHOCTD MOJTYYCHHOW (PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU TOMOIIA
(1)I/IBI/II-IGCKI/IX MCTOOOB, B OIIMCaHUMU HCCIICAOBAaHUA  BBIACIATH
MpOBEpsiIeMOE  TPEANoJjoKeHne  (TUIoTe3y),  pasauyaTh U
MHTEPIPETUPOBATh MOJIYUEHHBIH pe3yiabTaT, HaXOAWUTh OUIMOKH B

XO0J¢€ OIIbITa, A€JIATh BBIBOJBI I1I0 €TI0 PE3yJIbTaTaM

1.9

MPOBOANWTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SIBICHUN WIH
Gu3MYeCKUX ~ CBOWCTB  Tel:  (opMynwpoBaTh  IpOBEpsiEMbIC
NPENONIOKEH!s,, CcOOMpaTh  yYCTAaHOBKY W3  NPEIOKEHHOTO

000pyI0BaHUs, 3aMKUCHIBATH XO/1 OTBITa U (JOPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJIHATH TPSIMBIE M3MEPEHHUs C HCIOJb30BAaHUEM aHAJOTOBBIX M
upoBbIX MPUOOPOB, 3aNMUCHIBATh MOKa3aHUS MPUOOPOB € y4ETOM

3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3NYECKOMH
BEIMYMHBI OT JAPYTOM C MHCIONb30BAHUEM MPSMBIX H3MEPEHUH,
Yy4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIENOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUS, CIEAYs NPEII0KEHHOMY IIJIaHy,
(bUKCUpPOBATh peE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI U TpaMKOB, J1€J1aTh BBIBObI

10 pe3yJIbTaTaM HCCIIEI0BAHUS

1.12

MPOBOANTHh KOCBCHHBIC HM3MEpPEHUS (PU3UYCCKUX BEIWYHMH, CICHYs
MPEJIOKEHHOW MHCTPYKIIUU: TPU BBIMOJHEHUH U3MEPEHU coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIATH 3HAYEHHE HMCKOMOM

BCJIIMYHHBI

1.13

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0e301macHOCTH Ipu pa60Te C

1a00opaTOpHBIM 000pyI0BaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBHS TPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB, XapakTepU30BaTh MPUHIUIBl JEHCTBUS HU3YUYCHHBIX

HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBbKO HX OIIMCaHMu:,
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HCIIOJIb3YA 3HaHUA () CBOMCTBaAX (I)I/ISI/FICCKI/IX SIBIICHUI u

HCO6XO,Z[I/IMBIG (1)I/ISI/II-IGCKI/IC 3dKOHBI U 3aKOHOMCPHOCTHU

1.15

MPUBOAUTh TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O TIPUMEPaX)
MIPAKTUYECKOTO UCIOJIb30BaHMsI (U3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU N o0ecriedeHus O€30MacHOCTH TMpU  OOpalieHHuH ¢
npubOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJOTIH4YC€CKOI'0 IOBCACHUA B Opr}KaIOH_[eﬁ cpeac

1.16

OCYLIECTBIATh OTOOP MCTOYHMKOB MH(popmanuu B cetu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IyTEM CPAaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICNATh MH(OPMAIUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HCHOCTOBepHOﬁ

1.17

UCIIOJIB30BaTh npu BBIIIOJIHEHUH yU4eOHBIX 3alaHui
HAYYHOIONYJSIPHYIO ~ JIUTEpaTtypy  (U3MYECKOTO  COJAEpIKaHUs,
CIIPABOYHBIE MaTepHallbl, pecypcbl cetu MHTepHeT, BiageTh
npuéMamMu KOHCTIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus HHPOPMALIUU

U3 OJIHOM 3HAKOBOM CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBe 2 — 3 WCTOYHHKOB WHGPOpMAIMK (PUIUIECKOTO
CoJiep>KaHus, B TOM 4YHcJe MyOJUYHO JeNaTh KpaTkue COOOIIEHHUS O
pe3ynbraTax MPOEKTOB WM Y4YeOHBIX HWCCICIOBAHUA, TPU ITOM
rPaMOTHO UCIOJb30BaTh M3YYEHHbIM MOHATUMHBIA ammapar Kypca

(bu3MKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.19

IIPpU BBIITOJIHCHUU yLIC6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B Tpyarne B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aJadYaMH,
CJICIWUTh 3a BBIIIOJIHCHHECM IIJIaHa I[GflCTBI/IfI, aICKBATHO OIICHUBATH
COOCTBEHHBIN BKJIax B  JCATCIIbBHOCTb TI'PYIIIbLI, BbICTPAUBATDL
KOMMYHUKATHBHOC B3aI/IMOI[eI>'ICTBPI€, YUUTBIBAA MHCHUC

OKPY>KaIOIINUX

8 KVIACC

Kon
MpoBepPsAEeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
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pe3yJabTaTa

11

HCIIOJb30BaTh MOHATHA

1.2

pas3idaTtb ABJICHHUA IO OIMHMCAHUIO HMX XapPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHUE

13

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DH3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YUCIIE (U3NYECKUE SBICHUSA B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aady B y4eOHYIO, BBIJICIATH

CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIA

14

ONMCHIBAT HM3y4YCHHBIC CBOMCTBA Tel U (HU3UUYECKUE SBICHHS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TP ONUCAHUW TPaBUIBHO
TPAaKTOBaTh  (U3UYECKHA  CMBICT  HUCIIOJIB3yEMBIX  BEJIMYUH,
0003HAYCHUS U eIUHUIIBI (PU3NICCKUX BEIHMYUH, HAXOJUTH (OPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (HU3MUYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(I)I/I3I/I‘-IGCKI/IX BCIINYNH

1.5

XapaKkTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbI, IpPH 3TOM JaBaTh CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIPA)KCHHE

1.6

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOWCTBA TEIN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKrTepa:
BBIABJIATH NPUYIUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH o0bscHenue u3 1
— 2 JIOTUYECKHMX IIaroB ¢ MoMoOmpbio 1 — 2 WM3y4eHHBIX CBOWMCTBA

¢bu3nUecKkux ABICHUM, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1a4u B 2 — 3 AEMCTBUSA, UCHOJb3Ys 3aKOHBI U
(bopMyIibl, CBs3bIBaOIME (PU3NUECKNE BEIMYUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33144 3alUCHIBATH KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JJI1 pelIeHus 3aJadd, BbIOMpaThb 3aKOHBI M (OPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacdy€Tbl U CPAaBHUBATH
MOJy4eHHOE 3HauyeHue (U3MYECKONM BEIUYMHBI C HU3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEUIUTh MpPU TOMOIIA
(bu3n4eCKUX METOJ0B, UCIIOJIb3Ysl ONMCAHUE UCCIIEI0OBAHUS, BBIACIAT

MMPOBCPACMOC MPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IIOpsAAKa
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MMPOBCACHUA UCCIICAOBAaHN, ACIaTh BBIBOIbI

1.9

MNpOBOAWUTL OIBITEI 110 Ha6JIIOIIeHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WU
(U3MYEeCKUX ~ CBOWMCTB  Tel:  (opMyIHpoBaTh  TPOBEpSEMbIC
MPEIIONIOKECHNSI, COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

O60py,HOBaHI/IH, OIIMCBhIBATH XOJ OIIbITa U (I)OpMy.]II/IpOBaTL BBIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHUEM aHAJOTOBBIX
puOOPOB U AATUYMKOB (PHU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

U3MEpEeHHi ¢ y4€TOM 3a/1aHHOI a0COIIOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTH  WCCJICJAOBAHUE  3aBUCUMOCTH  OJIHOW  (pU3HUECKOU
BEJIMYMHBI OT JPYroil C HCHOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IJJaHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY W BBITIOJHSATH
U3MEpEeHUs, CIeAys  MpeaNoKeHHOMY  IUTaHy, (UKCHPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCHMMOCTU B BHJIE TaOIHI] ¥ rpadUKOB,

JACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPEHHS  (PU3NYECKUX  BEIUYHH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienysi TPENJOKEHHOW WHCTPYKIUU, M BBIYUCIATH 3HAYEHUE

BCINYHHBI

1.13

coOmofaTh IMpaBWia TEXHUKH Oe30macHOCTH mpu  paboTte ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HU3YyYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MUX ONMUCAHUA, HCIOJIB3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(bl/ISI/I‘leCKI/Ie 3aKOHOMCPHOCTHU

1.15

pacio3HaBaTb NPOCTBIC TCXHUYCCKHC yCTpOI\/’ICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMBI
SJICKTPHYCCKUX ueneﬁ C TIOCICHOBATCIIBHBIM MW IapallJICJIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasindasn YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIEeN

1.16

MPUBOANTH TPHUMEPHl (HAXOAUTh HH(POpPMALUIO O TMPUMEPax)
MPAKTHYECKOTO UCIIONIb30BaHUs (PU3NYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HM 1711 oOecrieueHHs ©O€30MacHOCTH TMpU  OOpaIlleHU:d ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHCHUS 3I0POBbS U

COOJTIOICHHS HOPM IKOJIOTUYECKOTO MOBEICHHS B OKPY KalolleH cpefie
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1.17

OCYIICCTBIIATL IMOUCK I/IH(I)OpMaI_[I/II/I (I)I/ISI/I‘-ICCKOFO COJACPpKaHUA B CCTU
I/IHTepHCT, Ha OCHOBC HMCIOIIMUXCIA 3HAHUU U HYTCM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHUKOB BBIACIATH I/IH(l)OpMaHI/IIO, KOTOpas

SABJIICTCA HpOTHBOpG‘IHBOﬁ HJIM MOXKET OBITh HCHOCTOBepHOﬁ

1.18

UCMOJNb30BaTh IPU  BBHIMOJHEHUM YYEOHBIX 3aJaHMA  Hay4dHO-
NOMYJISIPHYIO JIMTEPATYpy (PU3MUECKOro COAepKaHMs, CIIPpaBOUYHBIE
MaTepuainsl, pecypchl ceth MHTepHeT; BnazeTts IpuEMaMH
KOHCTIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUU U3 OTHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mmas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTO
CONIEp>KaHusi, B TOM 4YHCIIe MYOIMYHO MPEICTaBISATh Pe3yIbTaThl
MPOSKTHON WJIM HCCIIENIOBATEIbCKONW JICATEIBHOCTH, IPH ATOM
IpPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM TMOHATUHHBIN ammapatr Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

IIPU BBINIOJHEHUM YYEOHBIX INPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOLIECCOB PACHpPEesITh 005 I3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM  3aJadyaMM, CJIACAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHHKAaTHBHOE  B3aUMOJCIHCTBHE,  MPOSBIAS  TOTOBHOCTb

pa3pemaTth KOHQIHKTHI

9 KUIIACC

Kox
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIOJIb30BATh U3YYCHHBIC TIOHATUSA

1.2

pasinyaTth SABJICHHA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bmnqecxoe SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBIICHUH B
OKpY’>KalollleM MHUpe, B TOM 4Hclie (pU3NYECKUe SBICHUS B MPUPOJE,

Ipu 3TOM NEPCBOJAUTH IMPAKTHYCCKYHO 3a1a4y B y‘-IC6HyIO, BBIACIIATDH
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CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHIMA

14

ONMCHIBaTh HW3yUCHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCMONb3ysd (PU3MYECKHE BEIMYUHBI, IMPU ONUCAHUU MPaBUIBHO
TPakTOBaThb  (PU3WYECKUH  CMBICI  HUCHOJb3YEMBIX  BEJIMYUH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMUYUH, HAXOJUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpapUKHd  M3Y4YEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBIICHUS U IPOIIECCHI,
UCIONB3YSl M3YyYEHHbIE 3aKOHBI, MpPU ITOM JaBaTh CIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSACHATH (PU3MUECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii MPaKTUKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh TPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 2
— 3 JOTMYECKMX IIaroB C IMOMOIIbI0 2 — 3 HW3yYeHHBIX CBOMCTBA

(l)I/I3I/II'IeCKI/IX ﬂBJ'ICHPIﬁ, (1)I/ISI/I‘ICCKI/IX 3dKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemath pacuéTHble 3a7auyd (omMparomuecs Ha cucremy u3z 2 — 3
YpaBHEHHIi), HWCHONB3yS 3aKOHBI M  (OPMYIBI, CBSI3bIBAIOIINE
¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3a/auyd
3allUChIBaTh KPAaTKOE YCIOBHE, BBIABIATh HEIOCTAIOIIHUE WM
M30BITOYHbIE JaHHBIE, BRIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL pellieHusi, MPOBOJUTH Pacu€Thl U OLEHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHUA (bHSH‘IGCKOﬁ BCIINYHHBI

1.8

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUIMTh MpU OMOIIU
(bU3HMYECKUX METOOB, MCIOIB3YS ONMCAHUE HCCIICTOBAHUS, BBIICIATH
IIPOBEPSEMOE TIPEAIIONIOKEHUE, OLICHUBATh IPAaBUIBHOCTL IOPsAKA
IIPOBEJCHMS UCCIEAOBAaHUA, JElaThb BBIBOJBL, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOIOICHUI U OTIBITOB

1.9

IPOBOANUTH OMNBITHI MO HAOMIONCHHIO (DU3UYECKUX SIBICHUH WIH
(u3MUecKUX CBOMCTB TeNl: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUS, OMHCHIBATH XOJI ONBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBObI

1.10

MMpoOBOAUTL IIPU HCO6XO,Z[I/IMOCTI/I CCPUID  TIPAMBIX HSMCpeHHﬁ,
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OIpeneNisis CpeaHee 3HaueHHe H3MepsieMod BenuduHbl ((pokycHoe
paccTtosiHue coOuparomiei JMH3bI), 000CHOBBIBaTH BBHIOOP crocoda

U3MepeHus (U3MEepUTENbHOIO Ipubdopa)

1.11

MIPOBOJUTH HCCJICIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYUH C
UCITOJIb30BaHUEM TMPSMBIX HM3MEPEHUil: IUIaHUPOBaTh HCCIEI0BAHMUE,
CaMOCTOSITENTHO COOMpaTh YCTaHOBKY, (HKCHPOBATH pE3yJIbTAThI
MOJTYYEHHOM 3aBHCUMOCTH (PU3NYECKMX BEIMYMH B BHJE TaOIUIN

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE  M3MEPEHHs  (U3NYECKUX  BEIUYMH:
IUITAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh W3MEPEHUs, Cleays MPENJOKEHHOW HHCTPYKIMH,
BBIUHCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATH IIOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh NpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENEH:
MaTepuagbHas TOuka, a0COMOTHO TBEPIOE TENO, TOUCYHBIN HCTOUYHUK
CBEeTa, Jy4, TOHKAas JIMH3a, IUIAHETapHasi MOJENIb aToMa, HYKJIOHHAs

MOZCJIb aTOMHOTIO AApa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEeXHUYECKUX YCTPOWCTB C OMNOPOM HA HMX OIUCAHUS, HUCIOIb3YS
3HaHUS O CBOWCTBaX (DM3MUECKUX SBICHUA U HEOOXOIUMBIC

(dU3HYeCKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJOTMYECKHUX IMPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUUECKUX
3ajiay, ONTUYECKHE CXEMBI JJIsl MOCTPOEHHS N300paskeHUH B MIIOCKOM

3epkajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpUMEpHl (HAXOAWUTh UHPOPMALUIO O MPUMEPAX)
MPAaKTUYECKOI'0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCETHEBHOMN
KM3HM A0 obecriedeHus 0€30MacHOCTM MpH  OOpallleHHH C
npubopaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/0POBbs U

COOJTIOICHHS HOPM DKOJIOTUYECKOTO TMOBEICHHS B OKpY Kalollel cpezie

1.18

OCYILIECTBIIATh MOUCK MH(pOpMaIK GU3NYECKOTO CONEPKAHUS B CETU
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WuTepHeT, caMoCTOSTENbHO (OpMYIHpPYs IOMCKOBBIM  3arpoc,
HaXOAUTh MYyTU  OINpENEeNEeHUs]  JIOCTOBEPHOCTH  IOJy4YECHHOH
nH(GOpMallMd Ha OCHOBE HUMEIOUIMXCS 3HAHUM U JOMOJIHUTEIbHBIX

HCTOYHHKOB

1.19

UCMONb30BaTh IPU  BBHIMOJHEHUM YYEOHBIX 3aJaHMi  Hay4yHO-
MOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJEpIKaHUs, CIPaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeT; BnazeTts IpuEMaMH
KOHCTIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUU U3 OTHOMN

3HAKOBOUM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(OPMALUU M3 HECKOJbKUX HCTOYHUKOB (PU3HMUECKOTO
CoJIepKaHusl, MyOIMYHO TNPENCTaBIIATh PE3yIbTaThl MPOEKTHOM WM
UCCIICIOBATENIbCKOW ~ AEATENBHOCTH, NP 3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHbIHN MOHATUHHBIN anmapaT U3y4aeMoro pasziesia
(GU3MKN W CONMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAIlE C Y4ETOM

0COOEHHOCTEH ayTUTOPUU CBEPCTHHKOB

1.21

MIPU BBITIOJHEHUHN Y4YeOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB PaCHpPEeNsITh 00sI3aHHOCTA B TPYNIE B COOTBETCTBHH C
MOCTAaBJIEHHBIMU 3aJlauaMH, CJEIUTh 3@ BBHIIOJHEHHEM IIJIaHa
JEUCTBUM U KOPPEKTUpPOBaTh  €ro, aJeKBaTHO  OLIEHUBATH
COOCTBEHHBIH BKJIAJ B JCSATENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE,  TMPOSIBISASE ~ TOTOBHOCTH

paspeniaTh KOHMIUKTHI
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pazneina

Kon
JJIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIIEIO MHUPA

1.1

duszuka — HaykKa O HOpHUpoAC. SBnenus IpHUpOAbI.
dusnueckue SIBJIICHUSA: MEXaHHNYCCKHC, TCIIJIOBBIC,

QJICKTPHUYCCKUC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ouznyeckne BenMUyuHBL.  M3MepeHune  Qu3mueckux
BenuunH.  Pusuueckue  npudopsl.  [lorpemmHocTts

u3MepeHuil. MexyHapoaHas CucTeMa eIMHUIL

1.3

ECTGCTBGHHOHayLIHHﬁ MCETOJA ITO3HAHMA: Ha6J'II-O,Z[eHI/Ie,
IMOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABHUIKCHUC T'HIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKC THIIOTEC3, 00BsCHEHHE

HAOJIFO1AEMOTO SIBJICHUS

1.4

Onwucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOIEIeH

1.5

[IpakTuueckue padbOTHI:

H#i#Par###13mepeHue pacCTOSTHUMN.
H#iPar##H#13mepenne o0bEMa KUIKOCTH M TBEPIOTO
Tela.

##HPar#H#0npeneneHue pa3MepoB MaJIbIX Tell.
H#Par###13mepene  TeMrepaTypsl  IpUd  [TOMOIIU

KUJKOCTHOTO TEPMOMETpPA U IaTUYUKA TEMIIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEJIEH1 A O CTPOEHUU BEILIECTBA

2.1

H#HPar###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIBbI, UX
pasmepbl.  ONBITBL,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###]/lBwokenne  dvactun,  BemectBa.  CBS3b
CKOPOCTH  JABWKEHHUS  YacTUIl C  TEMIIEpaTypoHu.

BpoyHoBckoe nBmxenue, mudy3us
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2.3

BzauMmoneiicTBue yacTUI BEIIECTBA: MPUTKCHUEC U

OTTAJIKUBAaHHUC

24

###Par### ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHHE
ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJ.
B3anMocBs3p Mex/y CBOWCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYIISIPHBIM

CTPOCHUEM

2.5

OcobenHocT arperaTHbix COCTOSTHUH BOJbI

2.6

[IpakTuueckue paboThI:

#H##Par###01enka quaMmerpa aToMa METOJIOM PsiIoB (C
UCIOJIb30BaHueM (hoTorpaduii).

#HHPar###0nbITel 10 HAONIOJEHUIO  TEIUIOBOTO
paciupeHusi ra3oB.

HHHPar###OnpITel 0 OOHAPY)KEHHIO JCUCTBHS  CHII

MOJICKYJIAPHOTO IPUTAKCHUSA

JIBDKEHUE U B3AUMOIEMCTBUE TEJI

31 Mexanunueckoe IBYDKEHUE. PaBHOMeEpHOE u
' HEPaBHOMEPHOE JIBUKEHUE
#H##Par###CropocTb. Cpenusis CKOPOCTb npu
3.2 HEPaBHOMEPHOM JIBMDKCHUH. Pacu€r myTw W BpeMeHH
JBUKEHUS
SBnenne uHepuuu. 3akoH MHEpuUMU. B3aumoneictBue
3.3 TeJ KaK MPUYMHA W3MEHEHUS CKOPOCTU IBUKEHHUS TEIL.
Macca kak Mepa HTHEPTHOCTH Teja
34 ###Par### lnotHocTh  BemiecTBa. CBsI3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00HEMa BEIIeCcTBa
3.5 Cuita KaK XapakTepUCTHKa B3aUMOJICHCTBUS TEJ
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIIbIO JUHAMOMETPA
37 #i#Par###ABnenne TaroTeHus W cuia TsbkecTH. Cuta
' TSUKECTH Ha Apyrux raHerax. Bec tena. HesecomocTh
38 Cuna tpenus. TpeHHE CKONBKEHUS U TPEHHE MOKOSI.

TpeHue B mpupojie U TEXHUKE

101




3.9

#HH#HPar###Croxxenne cuil, HaNpaBICHHBIX MO OJHOU

npsMoi. PaBHoelcTByOIIast CUIT

3.10

[IpakTrueckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO  JBYDKEHHS
(wapuka B OKMIKOCTH, MOJEJIU  3JIEKTPUUYECKOrO
aBToMOoOWIIE W Tak jgainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbXEHHS Opycka WIM IIapukKa I0
HaKJIOHHOM  miockocTH. OrmpeneneHne  MIOTHOCTH
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh PacTsDKEeHUs (nedopManuu) NPy KUHBI OT
OpUIOKEHHOW  cuibl.  OTBITBL,  JEMOHCTPUPYIOIINE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnuecKue SIBICHUS B IPUPOJE: NIPUMEPHI ABWKECHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW U HEXXHMBOW IIPUPOJIE,

JeMCTBUE CUIIBI TPEHUSI B IPUPO/IE U TEXHUKE

3.12

Texundeckue YCTpOﬁCTBai JAUHAMOMETP, INIOJIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpHoro Tena. CrocoObl YMEHBIICHUS W

4 YBEJIMYEHUS 1aBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
. TeMIIEpaTypsl
43 Ilepenaua naBneHusi TBEPABIMH TEIAMU, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [TneBMaTu4eckue MalmHbI
3aBUCUMOCTH JaBJICHUA KUAKOCTU oT FJIY6I/IHI>I.
4.4 IMaapocraTnaeckuii mapagokc. CooOmaronuecs: CoCypl.
lMunpaBnuueckre MEXaHU3MbI
AtMmocdepa 3emnu u atmocdepHoe AaBieHue. [IpuanHel
A CyIIECTBOBaHUS BO3AYIIHOW oOomoukn 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Wsmepenne armocheproro namienusi. [Ipuboper mms
' U3MepeHHsi aTMOC(HEPHOTO AaBIECHUS
4.7 JleiicTBre >KMIKOCTM W raza Ha TOTPYXEHHOE B HUX
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Teno. BelTankuBaromas (apxumenoBa) cuiaa. 3aKoOH

Apxumena

4.8

IlnaBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTrueckue paboTHI:

Hccnegopanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOTrpYXKEHHOM B KUAKOCTH YacTH Tela.
OrnpezienieHre BHITAIKUBAIONICH CUIIBI, IEUCTBYIOIICH Ha
TEIo, MOTPY’)KEHHOE B KUIKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHIIbI, JAEHCTBYIOLIEH
Ha TEII0O B JKHAKOCTH, OT Macchkl Tena. OMBITH,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOLLEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00bEMa
MOTPYXEHHOW B KUAKOCTh YacCTH TeJa U OT IJIOTHOCTH
JKHJIKOCTH. Konctpynpoanue apeomeTpa WA
KOHCTPYUPOBAHUE  JIOAKA W ONpElIeNieHHEe €€

TPY30NOIbEMHOCTH

4.10

®usznueckue  SABIECHHA B IPUPOAE: BIIMSIHUE
aTMoc(hepHOTro JaBJICHHS Ha )KUBOW OpPraHU3M, TUIABaHHE

pBIO

411

TexHudeckue yCTpOMCTBA: COOOMIAIOIMINECS COCY/IBI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUU IIpecce,
MaHOMETp, OapomMeTp, BBICOTOMEp, MOPIIHEBOM HAcCoC,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT' A

5.1 Mexannueckast pabota

5.2 MexaHnueckas MOIIIHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs

' 1ockocTh. [IpaBuiio paBHOBECHS phIara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koaddummenr

5.5 HOJIE3HOTO necTBus MEXaHU3MOB. IIpocTsie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus
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5.8

IlonHas MexaHHUecKas OHEPTH-. 3aKoH U3MCHEHHS U

COXPAaHCHUA MEXaHHYECKOU 9HEpPIruu

5.9

[IpakTrueckue paboTHI:

#HHHPar#H##0npenenenne padOTbl CUJIBL TPEHUS MPH
PaBHOMEpPHOM [BWKEHHHM Te€la 10 TOPU30HTAIbHOU
nosepxHoctu. MccrnenoBaHue yciIoBHMI paBHOBECHs
pbryara. Msmepenue KIIJI HakIoOHHONW MJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

du3nyeckue SIBICHUS B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuueckue yCTpONCTBA: phlUar, TMOJABUXKHBIA U
HEMOJIBIKHBIA OJIOKHM, HAKJIOHHAsI TUIOCKOCTH, MPOCTHIC

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pasneia

Kon
3JIeMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOCHMS BemecTBa. Macca H  pa3Mepsl
MOJICKYIJIL. OHLITBI, MNOATBCPIKAAOIINC OCHOBHBIC

ITOJIOKEHUS MOJIEKYJIIPHOKHHETHYECKOW TEOPHUH

Mogenu  TBEpAOro, IKUAKOIO M razoo0pa3HOro
cocTosiHuil BemiecTBa. Kpucrammuueckue u amop(dHbIe

TCJ1a

OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX TEI
Ha OCHOBE TMOJOXKEHUN MOJEKYIIPHOKMHETHYECKOMN

TEOPHUH

6.4

CMauuBaHue 1 KalmUJIJISIPHBIC SABJICHUA

6.5

TennoBoe pacuIMpeHne U cxKaTue

6.6

Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
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TCIIJIOBOT'O ABUKCHUS YaCTHUIL

Buytpennss sneprus. CnocoObl U3MEHEHUS! BHYTPEHHEN

o SHEPTrHUM: TEIJIoNnepeaaya U COBEpIlIeHne paboThl
6.8 Buasl Teronepegaun: TEIONPOBOIHOCTh, KOHBEKIIHS,
' U3ITy4YeHUe
KonnuectBo  TemwioThl.  YaelpHAs  TEINIOEMKOCTDH
6.9
BeleCTBa
TermmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
511 [InaBneHnue u oTBEpEBaHNE KPUCTATUIMUECKUX BEIICCTB.
' VY aenpHas TEIOTA MJIaBICHUS
[TapoobOpa3zoBanne u  KoHAecHcamus. VcmapeHwue.
6.12 Kunenwe. VYnenbHas  Ttemiora mapooOpa3oBaHUS.
' 3aBUCUMOCTh TeMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO
JABJICHHSI
6.13 BnaxxnocTs Bo3ayxa
6.14 OHeprus ToIIuBa. Y iejbHasi TeMI0Ta CrOpaHUs
[Mpunnuner  padotel  TemmoBbix — naBurateneit  KITJ]
6.15 TEIUIOBOI'O ABUrarels. TeIuIoBble IBUTATENIW W 3allATa
OKpYKarollen cpeabl
3aK0oH COXpaHEHHUs U MPEBPAIEHUS SHEPTHH B TEIIOBBIX
6.16
mporeccax
[TpakTrueckue paboTHI:
#HHHPar###OnbpITel 10 OOHAPY)KEHUIO JEMCTBUSA  CUII
MOJIEKYJIIPHOTO IPUTSIKEHUS.
#HAHPar#H##0nbITEL 10 BBIPALMBAHUIO  KPHUCTAJUIOB
6.17 MMOBApPEHHOM COJIM WJIH caxapa.

#HHPar###OnpITel 1Mo HAOJIOAEGHUIO  TEIJIOBOTO
pacLIMpEeHHus ra30B, )KUJIKOCTEN U TBEPABIX TEIL.
#H#Par###Onpeienenue 1aBieHUs. Bo3AyXa B OajuloHe

LIIPULIA.
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H#HHHPar###0OnbITE, NTEMOHCTPUPYIOIIHE 3aBUCHMOCTH
JABJICHUSI BO3JyXa OT €ro o0bEMa M HArpeBaHUs WU
OXJIQXKICHMUSL.

###Par#t#1 IpoBepka runoTe3bl JTUHEHHON 3aBUCUMOCTHU
JUTMHBI ~ CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIEepaTyphl.

#i#HPar#t#Habnronenue U3MECHEHUS BHYTPEHHEI
SHEPTUM Tejla B pe3yibTaTe TEIUIONepeaadyd u padboThl
BHEIIHUX CHII.

###Par#t#lccnenoBanue SBICHUS TEMJIOOOMEHa TIpU
CMEILIMBAHUH XOJIOJIHOW U TOPSTYEN BOJBI.
#H##Par###OnpenencHue KOJINYECTBA TEIUIOTHI,
MOJIyYEHHOTO0 BOJIOM TMpH TEIUIOOOMEHE C HarpeTbiM
METATUYECKUM [IUITUHAPOM.

###Par#H#Onpenenenue  yaenbHOM — TEIIOEMKOCTH
BEIIECTBA.

#H##Par###lccienoBanue mpolecca HCIapeHUs.
#H#Par###Onpenenienne  OTHOCUTENBHONH — BIAXKHOCTH
BO3/IyXa.

#H##Par###OnpenencHue yAeIbHONW TETUIOTHI TIIaBICHUS

JIBJA.

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HATSDKCHHE W KAaNWULSIPHBIE SIBICHUS B MPHPOJE,
6.18 KpUCTAJUTBl B Mpupoje, uznydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTA.

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBL, IPHUMEPHI
UCIOJIb30BaHUS KPUCTAIIOB, XMIKOCTHBIM TEPMOMETP,
6.19 JaTYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPHI, TMCHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUHYECKUE 1 MAT'HUTHBIE ABJIEHUA
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7.1

DnekTpuzanus Tei. J[Ba poaa 3JIeKTPpUUYECKUX 3apsI0B

Bs3aumopeiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXKY TETIaMH)
DnekTpudeckoe noiie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

7.3 nons. [IpyHIMO Ccynepno3uLMu 3JIEKTPUYECKUX MOJen
(Ha KAYECTBEHHOM YpPOBHE)

Hocurenn »snekTpuyeckux 3apsioB. DJIEMEHTapHbIN

7.4 anekrtpudeckuil 3apsana. Ctpoenue atoma. [lpoBoaHuku u
JUBIIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

- ONEKTpUYECKUH  TOK.  YCIOBHSA  CYILIECTBOBaHMS

' AJIEKTPUYECKOr0 TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa
JeiictBus JIEKTPUUECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSAX U ra3ax

28 Onektpuueckas uenb. Cuna ToKa. DIJIEKTPUUECKOE

' HanpsDKEHUe
29 ConpoTuBieHnue IIPOBOJIHMKA. VY aensHoe
' COIIPOTUBIICHUE BEILIECTBA

7.10 3akon Oma 11 yyacTKa 1enu
[TocnenoBarenbHOE W HapajjieNIbHOE  COEIUHEHME

7.11
IIPOBOJHHUKOB
PabGota M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH

7.12
Jxoyis — Jlenua

213 DJNeKTpUYecKue LEeNu U IOTPEOUTENH 3IIEKTPUUYECKON

' sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocrosiHHBIE MarHUTHL. B3aumopneiicTBHe MOCTOSHHBIX

7.14
MarHuToB

215 MarautHoe mnone. MarautHoe mnone 3eMiM U €ro

3HA4YCHUC AJIA )KN3HHU Ha 3emie
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7.16

OnbIT Dpcrena. MarHuTHOE TOJI€ JIEKTPUYECKOTO TOKA.

HpI/IMeHeHI/Ie QJICKTPOMAIrHUTOB B TCXHUKE

7.17

JleficTBMe MarHMTHOIO IIOJII HA IPOBOJHUK C TOKOM.
DNEeKTpoABUTaTeNb MOCTOSIHHOIO ToKa. Mcnonb3oBanue
AJIEKTPOJIBUraTeIe B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCTIOpTE

7.18

OnbiTel  @apanes.  SIBieHne  3IEKTPOMArHUTHOMN

nHaykuuu. [pasumno Jlenna

7.19

DIIeKTPOTeHEPATOP. Crioco6b1 MOJIYYCHUS
AJIEKTPUYECKOM  DHEPrumu. DIJIEKTPOCTAaHIIMM ~ Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIun

7.20

[TpakTuyeckue paboOTHI:

OmBITE IO HAOMIOACHUIO ANEKTPU3ALMN TeT WHIYKINEH
U TIPU CONPUKOCHOBEHHH.

HccnenoBanne JecTBUS DIIEKTPUYECKOTO TOJNS  HA
MIPOBOTHUKH U JUIJICKTPHKH.

COopka u mpoBepka pabOTHI AJICKTPUYECKON IIETH
MOCTOSIHHOTO TOKa.

H3mepenue u peryaupoBaHue CUIIBI TOKA.

V3mepenue U peryInpoBaHne HAMIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MJTYIIETO Yepes3
PE3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOPA M HANPSKEHUS
Ha pE3UCTOpe.

OmnbITHI, JIEeMOHCTPHUPYIOIIHE 3aBHCUMOCTh
AIIEKTPUYECKOTO COINPOTHUBIICHUS] TPOBOJHUKA OT €ro
JUIMHBI, TUTOIA/I TIONEPEYHOT0 CEYECHUs 1 MaTepuaa.
[IpoBepka mpaBuiIa CIOKEHUS HANPSDKEHUH  TIpU
MOCJIEIOBATEIHHOM ~ COCIMHEHWH JIBYX PE3HCTOPOB.
[TpoBepka mpaBuiia Ui CHIIBI TOKA MPH TapauIeIIbHOM
COeMHEHUH  pe3ucTopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO TOKA, MAYIIErO Yepe3 pe3UcCTop.

OHp CICIICHUC MOIIHOCTH SJICKTPHUYICCKOTO TOKa,
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BBIJIENIAEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CUJIBI TOKa, UAYIIETO 4Yepe3 JAMIIOYKYy, OT HampsKeHHs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAardmuTHOT O BSaI/IMO)ICfICTBHSI IIOCTOSHHBIX MArHuTOB.
N3yueHne MarHuTHOTO IO TOCTOSTHHBIX MarHUTOB TIPH
ux oObeNMHEHWHW U pasfeneHud. MccnemoBanue
JIEUCTBUSI JIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIONIUE  3aBUCHUMOCTH  CHJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs TOKa B KaTymke. M3ydeHue

I[eﬁCTBPISI MAaroMTHOrO IoJis1 Ha IMPOBOAHUK C TOKOM.

Konctpynposanue u W3y4YCHHE paboTsl
SIIEKTPOJABUTATENS. UN3zmepenne KIIJ
3JIEKTPOJABUIATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOWU:
HUCCICIO0BaHUC W3MCHCHHMI 3HAYCHUS U HaITpaBJICHUA

HHAYKIUOHHOI'O TOKA

7.21

duzuueckre SBICHUS B MPUPOJIE: AIEKTPUUECKUE
ABIIEHUST B  atMocdepe, DIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOIIOCOB,
POJIb MarHUTHOTO TIOJIS JJISI KU3HU Ha 3eMJie, MOJSPHOE

CHAHUC

71.22

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIHH,
3JIEKTPOOCBETUTENbHBIE ~ NMPHOOPBI,  HAarpeBaTeNIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
IIPEAOXPAHUTENIN, DJIEKTPOMArHUT, JJIEKTPOJBHUIaTEIb

IMOCTOAHHOI'O TOKa, FTCHEPATOP IMOCTOAHHOTO TOKA

9 KUIIACC

Kon

Kon smemenTa

IIpoBepsiemble 3I€MEHTHI COACPIKAHUS
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paznena

MEXAHUWYECKUE SBJIEHUA
81 Mexanuyeckoe JABWKEHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO TBUKECHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBHKCHHE
###Par###HepaBHOMEepHOE TPSIMOJIMHEHHOE JBUKEHUE.
8.4 Cpennsis ¥  MTHOBEHHas CKOpPOCTh Tela  MpHU
HEPABHOMEPHOM JIBH)KCHUN
85 VYckopenue. PaBHOyCKOpeHHOE MPSMOJIMHENHOE
' JBUKEHHE
8.6 ###HPar##Croboanoe nanenue. OnbiTel ["anunes
#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon m yactora oOpamieHusi. JluneliHas u yriioBas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHUE
8.8 [Iepsriii 3axoH HetoToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 #H#APar###] [pyuHunn cynepno3uuuu Cuil
8.12 Cuna ynpyrocty. 3akoH ['yka
81 ##H#Par###Cuna TpeHHS: CcWia TPEHUS CKOJIBXCHHS,
13 CHWJIa TPEHHUS MTOKOS, IPYTHE BUJIBI TPEHHUS
##H#Par###Cuna  TsSDKECTM M 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaJIeHUS
8.15 JBwxenue  mmaner  Bokpyr  Connma.  Ilepas
' KOCMHYECKast CKOpocTb. HeBecoMOCTh U IIeperpy3Ku
8.16 PaBHOBecue MaTepuaabHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJ0
817 ###Par###PaBHoBecue TBEPAOTO Tela C 3aKpEIIEHHOMN
' 0CbI0 BpameHuss. MomeHnT cwibl. LleHTp Tsxectn
8.18 Nmnynsc Tena. U3smeHeHne nMirynsca. MmMiyibe cuiibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
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8.20

#H#HPar###PeakTUBHOE NBIKEHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

PabGora cun Tsbkectw, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

IToTenmuansHas OHCPIusia TCIa, IIOAHATOIO Hanqg

MOBEPXHOCTHIO 3eMJIU

8.24

IToTeHnmanbHas YHEPrus CKATOU MPYKUHBI

8.25

#Hi#Par###Kunetnueckass  sHeprus.  Teopema o

KMHETUYECKON JHEPIUU

8.26

HAHPar#H#3akoH coxpaHeHUs] MEXaHUYECKOW SHEPTrUn

8.27

[IpakTuueckue paboTHI:

Omnpenenenue cpeqHEl CKOPOCTH CKOJBKEHHS Opycka
WIA JBIWKEHHS IIapuka 10 HAKIOHHOW TUTOCKOCTH.
OmnpeneneHue yCKOpeHHs Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHU MpHU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIKEHUN 0€3 HadalbHOW CKOPOCTH TYTH OTHOCSTCS
KaKk ps HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT cuiibl HOpMaJbHOro JamieHus. OmnpeneneHue
kod(duuuenta TpeHus ckoibxeHus. OnpenencHue
*KEcTKocTU mpykuHbl. Omnpenenenue padOTHl CUIIBI
TPEHUS TIpU PABHOMEPHOM JIBIDKEHHM TeJla IO
TOPU3OHTANILHON MOBepxHOCTU. OmpeneneHue padoThI
CUIBl  YOPYrOCTM  IIpU  HOABEME  Ipy3a  C
UCTIOJIB30BaHUEM  HETIOJIBIDKHOTO W TIOABIDKHOTO

OJIOKOB

8.28

dusnueckue sSBICHUI B napupoac: MpuiIrBbl U OTJIUBLIL,
JABMOKCHUEC IIJIAHCT ConHeuHoMi CHUCTEMBI, PCAKTHBHOC

ABUIKCHUC KUBBIX OPTraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaI CIIMAOMETD, JaTYUKH
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MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

Konebarensnoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU

KOJIEOAHHIA: nepuon, 4aCrora, aMIuinTy1a

9.2

MaTteMaTH4eCKUH nu pr>KHHHbII71 MasATHHKU.

[TpeBpareHre SHEPTUU MPU KOJICOATEIIEHOM JIBHKEHUU

9.3

3aryxawomue KojeOaHus. BbulHyXIeHHbIE KojeOaHus.

Pe3onanc

9.4

Mexannueckie BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
IIpononbHbIE W MONEpeYHbIE BOJHBI. J[IMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHusi. MeXaHn4eCKHUe BOJIHBI B

TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5

3ByK. 'poMKOCTh U BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6

WNHdpa3Byk U ynbTpa3Byk

9.7

[TpakTideckue paboThI:

Ormpenenenne 4YacTOTBl W TepHoja  KoJeOaHHit
MaTEMAaTHYECKOI0 MasTHHKA.

Ompenenenne 4acTOThl W Tepuoja  KoseOaHMid
HNPY>XUHHOI'O MasgTHUKA

WccnepoBanne 3aBUCUMOCTH — Tmepuofa  KoseOaHMid
MOJBEIIEHHOT0 K HUTU TIpy3a OT JJUHBI HUTH.
WccnepoBanne 3aBUCUMOCTH — mepuoia  KosieOaHMid
MPY>KUHHOT'O MasiTHUKa OT Macchl Ipysa. IIpoBepka
HE3aBHCUMOCTH nepuoja KoJIeOaHMH rpysa,
OOABCHICHHOI'O K HHUTH, OT MAcCChI rpy3a )41 )KéCTKOCTI/I

npyXuHbL. MI3MepeHne yckopeHusi CBOOOIHOTO MaJIeHus

9.8

dusnyeckue SBJICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKUE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCcTpOHCTBA: HXOJIOT, MCIOJIb30BaHUE

yABTPa3ByKa B ObITY M TEXHUKE

10

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

BHCKTpOMaFHI/ITHOC IIoJIC. BHCKTPOMaFHI/ITHI)Ie BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
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10.2

[ITkana 3nEKTPOMArHUTHBIX BOJIH

OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBETa.

103 BonHoBEIE cBONCTBA CBETA
[TpakTnyeckue paboOTHI:
10.4 W3yuyeHue CBOMCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITEHOTO TenedoHa
@dusnueckue SBIEHUS B HOpUpOAe: OHOJIOrHMUYECcKOe
10.5 JeicTBre BUJUMOTO, yIbTPaUOIETOBOTO u
PEHTIE€HOBCKOI'O N3JIy4eHUI
106 Texauueckue YCTpOWCTBA: HCIIOJIb30BAaHUE
. 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBast monens cBera. MIcTOUHMKY CBETa
11.2 ITpsimonuHEIHOE pacIpoCTpaHEHHUE CBETA
113 Otpaxkenue ceta. Ilnockoe 3epkano. 3aKOH OTpaKEHUS
' CBETa
114 [Ipenomnenune cBera. 3akOH MPEIOMIICHHS CBETa.
. ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA
115 JInnza. Xox myuelt B TMH3€E
116 Ontuueckas cucrema ¢oroannapara, MHUKPOCKONa H
' TEJIECKOIa
11 117 ['maz xak onTudyeckas cucrema. bnmzopykocts u
' JAJIbHO30PKOCTh
118 Paznoxenue Genoro cBera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue ceKTpajabHbIX LIBETOB. Jlucnepcus ceeTa
[IpakTuueckue padbOThI:
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTpa)XKEHUsI CBETOBOIO JIy4ya OT yIJia MajeHUsl.
119 Hi#HPar###113yueHne  XapakTepUCTHK — U300paXKeHHs

peaMeTa B INTIOCKOM 3epKalie.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
MPEIOMJICHUSI CBETOBOTO JIyda OT yIJIa MaJeHUs Ha

TpaHUILC «BO3AYX — CTCKIION».
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#i#Par###lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe JUH3HI.

#H##Par###Onpenenenue (POKyCHOTO pPAacCTOSHUS U
ONTUYECKOU CUJIBI COOMPAIOIIEH JTHH3BI.
HHHPar###ONBITEL IO pa3IOKEHHIO OEJIoro CBeTa B
CIIEKTD.

HHAPar###O0nbITEl 0 BOCHPHATHIO I[BETa IMPEIMETOB

IpY X HaOJIIOIEHUH Yepe3 1IBETOBbIE (PMIIbTPhI

®dusuyeckue sBIEHUsS B npupoje: 3arMeHusa CoJiHIa U

11.10 JlyHpl, 1IBEeTa TeJ, ONTUYECKHUE SIBICHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHuyeckue yCTpOCTBRA: OYKH, MIEPUCKOIIL,

' ¢doToamnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA

19.1 Oneitel Pezepdopna u mmanerapHas MOJETh aTOMa.
' Mognens atoma bopa

192 HcnyckaHnne M MOMIOLIEHUE cBeTa aroMoM. KBaHTEHI
' JIunenyaTsie CIIEKTPBI

12.3 PangnoaktuBHOCTB. Anb(da, 6eTa- 1 TaMMa-u3TyYeHHS

124 Ctpoenune aromHoro sapa. HykinoHHas Monenb
' aToMHOTO siapa. M30Tomnsl

125 PannoaktuBHbie mpeBpamieHus. Ilepuosa momypacnana

1 ATOMHBIX SI7IEp

198 Snepuble peakuyu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U
' MacCOBOT'O YHCEI

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

128 Peakimu cuHTe3a U feneHus suep. MCTOYHUKN SHEpTruu
' ConHua u 3B€37

12.9 Snepnas osHepretuka. JlecTBHE  pagMOAKTHUBHBIX
. U3Ty4eHUH HA KUBBIC OPraHU3MbI

[TpakTrueckue paboThI:
12.10 HabmroneHne CHOMOMIHBIX W JUHEHYAThIX CHEKTPOB

W3IIyYEHUS.
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HccnenoBanue TPEeKOB: M3MEPEHHE SHEPIMU YacTHUIIbI
1o TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).

W3mepeHnne paaoakTUBHOTO (oHA

®usnueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN

PaaOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 palMOaKTUBHOE W3JIyYEHHE IPUPOJHBIX MHUHEPAJIOB,
NEICTBHE pPAJUOAKTUBHBIX HW3IMy4YE€HUH Ha OpraHu3M
4esioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUIyAIbHBIN 1O3UMETpP, Kamepa Buibcona
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MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPEAMETHBIM pe3yJbTaTamMm
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOTI0 0011ero o0pa3oBaHust Ha ocHoBe PI'OC

[lonnmanue ponu  QU3MKKM B HAYYHOM  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOW CBS3U
U TI03HABAa€MOCTU SIBICHUU MPUPOABI, O POJM DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasywoomeid poaud (U3MKM B pPa3BUTHH
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIOIUH
(UBUYECKUX 3HAHMM M WX POJU B IEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpaA, O BKJIAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOILIEro

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BUIAX MaTepuu (BEIIECTBO M IMOJE), O IBM)KEHUH Kak
croco0e CyIIeCTBOBAHUS MaTepUH, 00 AaTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOCHUS BEIIECTBA, O (PU3UYECKON CYIITHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3audarh sBJICHUS 110 ONMCAHUIO UX XaPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIKX JJaHHOE (PU3MUECKOe SBJICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpPYXAalOLUIEM MHUpE, BBIAEHAS HX CYLIECTBEHHBIE CBOMCTBA

(mpu3HAKH)

Brnanenue ocHoBaMU MOHSATUHWHOIO amnmapata M CHUMBOJUYECKOIO
s3blKa (PU3UKM W UCIOJB30BaHWE UX JUIS pelIeHHs Y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3MYECKUE SIBICHUS U

MIPOLIECCHI, UCTIONB3YS (GyHIaMEHTAIbHbIE U SMITUPUYECKHE 3aKOHBI

VYMenue onnucrBaTh HN3YUYCHHEBIC CBOMCTBA TEII U (bnmqecm/le SABJICHUA,

UCTIONB3YS (PU3UUYECKUE BETHUUHBI

BrnageHnne ocHOBaMH METOAOB HAYYHOTO I[IO3HAHUS C y4ETOM
coOmroieHns TpaBuil O€30MacHOro TpyAa: HabmoneHne (Ppu3ndecKux

SIBJICHUMN:
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YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCHEPUMEHTANbHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OTIbITA U 3aMUCHIBATh €T0 PE3yJIbTaThl, ((OPMYIUPOBATH BHIBObL;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUM (PU3HMUECKUX BETUUUH:
YMEHHE IUIAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCHEPUMEHTAJIbHYI0 YCTAHOBKY II0 HWHCTPYKLUUH, BBIYUCIATH
3HaYeHHE BEJIIMYMHBl U aHAIM3UPOBATH MOJYyYEHHBIE PE3YJIbTAThl C
Y4€TOM 33JaHHOM MOIPEUIHOCTH PE3YyIbTATOB U3MEPEHMI;
IIPOBEJICHUE  HECJIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEOBaHMUIA;
CaMOCTOSITEJIbHO ~ COOMpAaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE 10  WHCTPYKLUUHU,  IPEACTaBISTH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BUAE TaOIUI U
rpauKOB, YUUTHIBATH MIOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUCCIcaJ0BaHusA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MOJEJeH
(MaTepuanbHasi TOYKa, aOCOJMIOTHO TBEPJOE TENO, MOJEIH CTPOSHHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO f]pa) U YMEHHE NPUMEHSITh UX IS

00BsCHeHHs] PU3MUECKHUX MTPOIIECCOB

YMmeHune oOBSACHATH (PU3MUECKHE MPOLIECChl U CBOHCTBA Tel, B TOM
qucie€ MU B KOHTEKCTE CUTyallUd HPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHUE C ONOPON Ha M3yYEHHBIE CBOICTBA (PU3UUECKUX

HBHGHHﬁ, (1)I/I3I/IIIGCKI/I6 3aKOHbI, 3aKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHH),
UCIONB3YS 3aKOHBI U (opMmynbl, CBs3bIBaOIIKME (pU3HUEcKUe
BCJIMYMHBI, B YACTHOCTH, 3allMChIBAaTh KPATKOE YCJIOBHE 3ajayW,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOoIUMBIC ISl €€ PEelICHHs, MCI0JIb30BaTh CIIPABOYHBIC JaHHbBIC,
MpOBOAUTH paC‘IéTBI U OHOCHHUBATHL PCATUCTUYHOCTL TIOJYYCHHOTI'O
3HaYeHUs (U3MYECKON BEIMUYMHBI, YMEHUE OMPEIENITh Pa3MEPHOCTh

(bu3NIeCcKoil BETMUNHBI, TIOJYIEHHON TPU PEIICHUH 3a/1a41

YMeHue xapakTepu3oBaTb INPUHIUIBl JCHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX

TCXHOJIOTHYCCKUX MPOLECCOB IO MX OMUCAHUIO, UCIIOJb3Yyd 3HAHUA O
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CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUN U HCO6XO,Z[I/IMBIC (pI/I3I/I‘{CCKI/Ie

3aKOHOMCEPHOCTHU

10

YMeHne UuCHoiab30BaTh 3HAHUA O (QU3NYECKUX SIBICHHUSX B
MOBCETHEBHOM JKM3HM i o0ecnedeHuss O€30MacHOCTH IpH
oOpamieHud ¢ OBITOBBIMH ~ IpUOOpaMH M TEXHUUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUS 3JI0POBbS M  COOJIIOJIEHUS HOPM
9KOJIOTUYECKOTO IMOBEJIEHUS B OKpYXKalollehd cpene; MOHUMAaHHE
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTIKEHHHA (PU3MKU U TEXHOJOTUH

I paqiuOHAJIBHOT'O IPUPOJA0IIOJIB30BaAHUA

11

OnbIT moucka, mnpeoOpa3oBaHUS M MpENCTaBICHHUsS HHGOpPMAaLUU
(U3UYECKOTO CONEPIKAaHUS C HCIOJNB30BAHHEM HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBATh JTOCTOBEPHOCTH
MOJIydeHHOM WH(GOpPMAIlMM Ha OCHOBE UMEIOIIUXCSA 3HAHUU W
JOTIONTHUTEIBHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIOJNb30BaTh  IPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWi HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nYeCcCKOro conep)kaHus, CIpaBOUYHbIE MaTepuaibl, PECYpChl CETU
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
uHbOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JApPYIylO; YMEHHE
CO3/1aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC HHQ)OpMaHI/II/I N3 HCCKOJIBKUX NCTOYHHKOB
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HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe nBrkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIBHOCTH
' JIBIKCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMXKeHue. CpenHsst ckopocTb. Dopmyiia 1715t BBIYUCICHUS
1.2 cpenHeii ckopocTh: V = S/t
PaBHOMEpHOE MpSIMOJIMHEWHOE JBM)XKEHUE. 3aBUCUMOCTh KOOPAMHATHI T€la OT BPEMEHU B
CIydae paBHOMEPHOIO MPSIMOJIMHENHOTO IBUKEHUS :
13 x(t)=x,+vt
I'padmku 3aBUCHUMOCTH OT BpPEMEHH UIsl MPOEKIHUU CKOPOCTH, MPOEKUUU MEePEMEIICHHUs,
IIyTH, KOOPAWHATHI IIPU PABHOMEPHOM ITPSIMOJIMHEMHOM JIBUKEHHUH
3aBUCHMOCTH KOOPAUHATHI T€Jla OT BPEMEHU B CJIy4ae PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JIBUKECHHUSL:
.
Sy =vg, #f+ay = ;
2
@opmMybl 11 TPOCKIUU NEPEMEIICHUS, TPOEKIIMU CKOPOCTU U MPOEKLUUU YCKOPEHUS MPHU
PaBHOYCKOPEHHOM MPSMOJUHENHOM JIBUKECHUU:
14 2
s.(D)=yy, -t+a, -—,
2
Ux(f] =Upx T4, £,
a. (1) =canst,
U:rz - le: =la.s,
I'padmkn 3aBUCHUMOCTH OT BPEMEHH JJIsi TPOCKIMH YCKOPEHUS, MPOSKIHMH CKOPOCTH,
MPOEKIUU NIEPEMELICHUS, KOOPAUHATHI PU PABHOYCKOPEHHOM IMPSMOJIUHEHHOM JIBHXKCHUH
CBobonHoe maneHue. GopMyibl, OMHUCHIBAIOIIME CBOOOIHOE MaJeHUE Teja MO BEpTUKAIU
L5 (IBW)KEHWE Tena BHHM3 WM BBEPX OTHOCUTENBHO TOBEpXHOCTH 3emun). [paduxu
' 3aBUCUMOCTH OT BPEMEHHU JI MPOEKIUU YCKOPEHUs, MPOEKIUU CKOPOCTU M KOOPAMHATHI
MpU CBOOOTHOM MaJICHUH TeJla TI0 BEPTUKAIH
1.6 CKopoCTh PaBHOMEPHOTO JIBUIKEHUSI TeJla IO OKpYkHOCTH. HanpapneHnue ckopocTH.
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dopmyra a5 BBIYMCICHUS CKOPOCTH Yepe3 pajinyc OKPYKHOCTH M MIEPUOJT OOpaICHHUS:

Q7R
V=TT

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBiieHHe IIEHTPOCTPEMHUTEILHOTO YCKOPCHHUS.

(DopMyﬂa AJI1 BBIYUCJIICHUSA YCKOPCHUSA !

®dopmyna, CBSI3bIBAIONIAs IEPHOJ] U YACTOTY OOpaIeHUS:

1L"=?

Macca. IInotHocTh Bewmectsa. @opmya i BBIYUCICHUS TUIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas gusnueckas BenuunHa. ClioskeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
1.10 F=m-a
CoHanpaBieHHOCTh BEKTOPa YCKOPEHUS TEJIa U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TENO
Bzanmopericteue ten. Tperuit 3akon Herorona:
1.11 F. 21 = _F1—>2
TpeHue Nokosi U TpEHHE CKOIbXKeHUsA. PopMmyia A BBIUUCICHUS] MOIYJS CHIbI TPEHUS
CKOJIb)KEHUS:
1.12 F_=u-N
=l
113 Hedopmanus Tena. Ympyrue u Heynpyrue aedopmManuu. 3akoH YHpyroi nedopmanuu

(3akoH ['yka):
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F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My -1,
F=G L1 _2
R
Cuta TshKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.
dopmyiia a1 BBIYMCICHUS CHIIBI TSHDKECTH BOIM3H oBepXHOCTH 3emuu: F = mg.
JBuxenue rianet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs u

neperpy3Ku

1.15

Nmmynbe Tena — BekTopHas (U3uvecKas BeJInIrHa.
D=md

Nmnynbe cuctemsl Ten. M3menenne ummysbca. UMIynbe cuibl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOfI CUCTCMBI TCII:
P=mU, +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabota. @opmyrna 11t BBIYUCICHUS PaOOThI CHIIBL:

A=Fscosct

MexaHuyeckasi MOIIHOCTb:

N=4
I

1.18

Kunernueckas u NMOTCHIUAJIbHAsA SHCPIrUs-. CDopMyna JJIA BBIYUCIICHUA KUHETUYECKOM

SHEPTHUU:

HE..-"E
By

Teopema o kuHeTnyeckou sneprun. Dopmysa AJisi BBIYUCIEHUS MOTCHIIMAIbHOM SHEPTUU

TeJa, MOJHATOTrO

HaJ 3eMIIEH:

E,= mgh

1.19

MexaHuyeckas SJHEprusi:
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E=E;+E,

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMyiia Jiis 3aKOHA COXPAHEHUS
MEXaHMUECKOM SHEpIUu B OTCYTCTBHE CHII TpeHus: E = const.

HpeBpameHHe MEXaHUUYECKOU OHEPTUU IIPpU HAJIMYNUU CHUJIBI TPCHUA.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Momenrt cuiisl; M - Fl.

VYcnoBue paBHOBECHS pblyuara:
M +M, +..=0
[MoaBuxHBIN 1 HeOABHXKHBIN O0510KU. KITJ[ mpocThix MeXaHU3MOB,

n= Anonesran

A—mrpuqemaﬂ

1.21

[aBieHue TBEpIOTO TEIA.

d)opMyna JJIs1 BBIYMCIICHHUA AAaBJIICHUA TBép,I[OFO TCaa:

_F
p_ls"

JaBnenue raza. ATMocepHoe TaBiIeHUE.

rI/II[pOCTaTI/I‘leCKOC JAaBJICHUC BHYTPH ) KUAKOCTH.

Dopmyra 1 BBIYMCIICHUS] 1aBJICHUS] BHYTPU KUAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akoH Apxumena. @opmyina Ais ONpeAETCHUs] BBITAIKUBAIOLIEH CHUJIbI, AEUCTBYIOLIEH Ha

TEJI0, NOTPYKEHHOE B )KUJIKOCTb MJIU Ia3:

Fam =pgV

Ycnopue miaBaHus Tena. [lnaBanue CYZAOB M BO3AYXOILIAaBAHUC

1.24

Mexanuueckue KoneOaHus. AMIUIMTYNA, MEPHOA M dYacToTa Kosebanuil. Dopmyia,

CBSI3bIBAOILAS YACTOTY U MEPHOA KOIEeOaHUHI:

1.25

Matematuueckuii U MpPYKUHHBIM MasaTHUKH. [IpeBpaiieHue sHepruu npu KosedaTeabHOM

IBIDKCHAU

1.26

3aryxatomue konaebanus. Beinyxaennsie konedanus. Pezonanc

122




1.27

MexaHnuecKue BOJIHBI. HpO,Z[OJIBHLIC " TONCPCYHLIC BOJIHBI. I[J'II/IHE[ BOJIHBI U CKOPOCTb

pacnnpoCTpaHCHUS BOJIHBI:

Lh=uv-T

1.28

3ByK. FpOMKOCTL M BBICOTA 3BYKA. OTpa)KCHI/IC 3ByKOBOfI BOJIHBI Ha I'paHULIC ABYX CpPCU.

Wn¢pa3Byk u yiabTpa3Byk

1.29

IIpakxmuueckue pabomul

W3mepenune cpeqHeil TUIOTHOCTH BEIIECTBA; apXHUMEIOBOW CHJIBI; >KECTKOCTH MPYKHUHBI;
K03 pHIIMEeHTa TPEHUSI CKOJBKEHUS; paOdOThl CHIBI TPEHHUS, CHUJIBI YINPYTOCTH; CpEIHEH
CKOPOCTH JIBIKEHHS OpycKa M0 HaKJIIOHHOW IUIOCKOCTH; YCKOpEHHUsl Opycka Mpu JIBHKEHUU
[0 HAaKJIOHHOW IUIOCKOCTH; YacTOThl M Mepuoja KojeOaHui MaTeMaTHYeCKOTO MasTHHUKA;
YaCcTOTHI U NMEPHOAA KoJeOaHUH NPY>KUHHOIO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO Ha
peryar; paboThl CHIIBI YIIPYTOCTH HPU MOABEME TPy3a C MOMOIIBIO HETOIBMKHOTO OJIOKA;
paboThI CUIIBI YIIPYTOCTH TIPU MOABEME TPy3a ¢ MOMOUIBIO MOIBHXKHOTO OJI0Ka.
HccnenoBaHue 3aBUCUMOCTH apXUMEIOBOM CHIIbI OT 00bEMA MOTPYKEHHOM YaCTH TeJla U OT
IUIOTHOCTH YKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT MACChl TEJA; CUJIbI TPEHUS
CKOJIbKEHHUSI OT CHJIbl HOPMaJIbHOTO JIaBJIEHUS U OT POJa MOBEPXHOCTHU; CHUJIbI YIPYIOCTH,
BO3HHKAIOIEH B MPY>KUHE, OT CTENEHHU Ae(opMaliuy Npy>KUHbI; YCKOpEHHs OpycKa OT yria
HaKJIOHA HaIpaBJjsSIoNIel; mepruoaa (4acToThl) KOJIeOAaHUN HUTSHOTO MAasTHUKA OT JUTHHBI
HUTH; TIepruoia KoJeOaHui MPyKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI;
UCCIICIOBAaHNE HE3aBHCHMOCTHU IEpHO/a KoJeOaHH HUTSHOTO MasTHHKAa OT Macchl Ipysa.

[IpoBepka ycnoBusi paBHOBECHS pbluara

1.30

Qu3suueckue a61eHUs 8 npupode. TPUMEPHI ABIKECHUS C PA3IMYHBIMUA CKOPOCTSAMHU B KUBOI
U HEXHUBOW MpUpPOJE, ACUCTBUE CUJIbI TPEHUS B MPUPOJEC U TEXHUKE, MPUIUBBI U OTIHBBI,
nBkeHue IuiaHeT COJHEYHOM CHCTEMBbI, PEAaKTUBHOE JBUKEHUE >KUBBIX OpPraHU3MOB,
phIUary B TeJe 4eJIOBEKa, BIUSHUE aTMOC(EPHOTO JaBJICHUS HA )KUBOW OPTraHU3M, TJIaBaHUE

pBI6, BOCIIpUATUC 3BYKOB JKUBOTHBIMU, 3EMJICTPSACCHUC, celicCMHUUYEeCKHe BOJIHBI, HYHAMH, 3X0O

1.31

Texnuueckue ycmpoucmea: CUUIOMETP, NATYUKHU IOJIOKEHHUS, PACCTOSHUS U YCKOpPEHMS,
JUHAMOMETp, TOJIIMITHUKK, PpAaKeTbl, pblYar, MOJBWKHBIM M HENOJABMXHBIA OJOKH,
HaKJIOHHAs TJIOCKOCTh, IIPOCThIE MEXAHU3MBbI B OBITY, COOOLIAIOIUECS COCY/Ibl, YCTPOMCTBO
BOJIOTIPOBO/A, THIPABIMYECKUH Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM

HACOC, apEOMETp, IXOJIOT, UCTIOIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHW A

2.1

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHUHETHUECKON TEOPHH CTPOCHHUS BellecTBa. Mojenu
TBEPIOTO, KUIKOTO M ra3000pa3HOro COCTOSIHUN BemiecTBa. Kpucrammyeckre n amopgHbie

TC1a
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ﬂBI/I)KCHI/Ie qacTull BCIICCTBA. CBs3b CKOpPOCTH IOBWXCHHA HYaCTUL C TeMHepaTypoﬁ.

2.2
BbpoynoBckoe nBuxenue, nuddysus
2.3 CMauyuBaHue M KanWUISIPHbIE SIBJICHUS
2.4 TemnnoBoe pacHIMpPEeHHE U CKATHE
2.5 TemnnoBoe paBHOBecHE
26 Buytpennss sneprus. PaGota u Teruionepenada kak crnocoObl U3MEHEHHUS BHYTPEHHEH
SHEPTUU
2.7 Bunebl Temonepenayn: TemI0NPOBOIHOCTD, KOHBEKIINS, U3TyUEHHUE
HarpeBanue u oxnaxaenue Ten. KonndecTBo TEMIOTHL. Y IeTbHas TeI0EMKOCTh:
28 —em(t,—t,)
Q=cmlt, -1
3aKOH COXpaHEeHMsI SHEPTUHU B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO OalaHca:
2.9 Q+0, +..=0
Hcnapenne n xonaeHcanus. V3mMeHeHne BHYTPEHHEH SHEPrMM B IPOLECCE HCIAPEHUS U
2.10 KoHJeHcanmu. Kunenne skuakocTu. Y aenbHast Teriota napoodpasosanus: L = Q/m
211 Bnaxxnocts Bo3yxa
[InaBnenve u Kpucramnusauus. V3MeHeHWE BHYTPEHHEW OHHEPruM IMpH IUJIaBICHUU U
KpUCTAJUIM3ALUH. Y IeNbHAs TEIUIOTA IJIABICHUS:
2.12 ) 0
m
213 BHyTpeHHSIs SHEpTHsI CrOpaHus TOIUTHBA. Y Ie/ibHAasl TEIUIOTa CropaHus Tomiuea: = Q/m
2.14 [Tpuntumnel paboTe! TernoBbix apurareneid. KIIJ[ TermmoBoro npurarens
Ilpaxmuyeckue pabomuol
N3MmepeHnne ynenbHOW TEIIOEMKOCTH METAJUIMYECKOTO LIMIIMHAPA; KOJIUYECTBA TEIUIOTHI,
MOJTy4EHHOTO BOJIOW KOMHATHOHM TeMmepaTypbl PUKCUPOBAHHON MacChl, B KOTOPYIO OIMYIIEH
215 HArpeThli IWIMHIP;, KOJWUYECTBA TEIUIOTHI, OTJAHHOTO HArPeThIM MWJIMHIPOM, IOCIE

OIyCKaHUsl €ro B BOJly KOMHATHOM TEMIEpPATypbl; OTHOCHUTEIBHON BIIAKHOCTH BO3/YyXa;
yAEIbHOW TEIUIOTHI IUIaBJIEHUs Jbja. VccienoBaHue M3MEHEHUs TeMIepaTypbl BOJbI IIPU
Pa3INYHbIX YCIOBHUSAX; SIBIICHUS TEIUIOOOMEHA IPU CMELIUBAHUM XOJIOAHOM U ropsueil Boabl;

mnpounecca nCrnapCHusa
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Duzuueckue s6/1eHUA 8 npupode: NMOBCPXHOCTHOC HATSXKCHUC U KAIIWJUIAPHBIC SIBJICHUA B

2.16 MpUPOJE, KpUCTAIBl B mpupoje, uznydeHue CoJiHLIA, 3aMep3aHue BOJIOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHeTra
Texnuueckue  ycmpoiicmea:  KanWUISIPbl, TNPUMEPHl  WCIIOIB30BaHUS  KPUCTAJIIOB,
2.17 JKUJKOCTHBIM TEPMOMETp, NAaTYUK TEeMIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JOMOB,
THTPOMETPEHI, IICUXPOMETP, TTapoBasi TypOMHA, IBUTATEh BHYTPSCHHETO CTOPaHUS
3 SJIEKTPOMATI'HUTHBIE SABJIEHW S
3.1 OnekTpusanus Ten. /[Ba Buia 31eKTpUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI AJICKTPUUECKOTO 3apsiia
34 Onektpuueckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro mnois. [IpuHuun cyneprno3unuu
ANEKTPUYECKUX IMOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocutenu snexkrpuyeckux 3apsaoB. J[eMCTBHE 3JIEKTPUUECKOTO TMOJS Ha JJICKTPHUUECKUE
3apsiabl. [[pOBOJTHUKY U TUAJEKTPUKU
[locTostHHBINM  BnekTpuueckuii Tok. [lelictBust anekTpuueckoro Toka. Cuia ToOKa.
Hanpsixenue.
3.6 I=qg/t,U=A/
DJIEKTPUUYECKOE COMPOTUBJICHUE. Y JETBHOE AJIEKTPUUECKOE CONTPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma s ygactka snekrpudeckon rernu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeIMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U;I=1+1I; R:%.
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
Pa6ota u momHOCTE A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3.11 3akoH J[xoynsa — Jlenna:
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OmnbiT Opcrena. MarHuTHOE MOJiE OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOW

3.12
WHAYKIUA
3.13 MarauTtHoe 1oJie TOCTOSTHHOTO MarHuTa. B3anMoaeiicTBie MOCTOSTHHBIX MAaTHATOB
3.14 JleficTBe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Onbitel @apazes. SBnenue anekTpoMariuTHoN HHAYKIUU. [Ipasuio Jlenna
Ipaxmuyeckue pabomuol
H3mepeHne 3eKTPHIECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH JJICKTPUICCKOTO TOKA;
paboTHI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHWJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
3.16 JAMITOYKa), OT HaIpsDKEHWsS Ha KOHIIAX MPOBOJHWKA, 3aBUCHMOCTH COIPOTHBIICHHUS OT
JUTHHBI TIPOBOJTHUKA, TUTOIIA]IN €T0 MOMEPEYHOT0 CCUYCHUS B YACIBLHOTO COIIPOTUBIICHHS.
[TpoBepka mpaBuia i MEKTPUUECKOTO HAMPSKEHHs TP TOCIEA0BATEIbHOM COSAMHEHUN
MIPOBOIHUKOB; TMPaBWJIA I CHJIBI JICKTPHUYECKOTO TOKA NPH MapaUIeTLHOM COCIUHEHUHU
MPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue s61eHUs 8 npupolde: SINEKTPUUECKUE SIBICHHUS B aTMocdepe, dIEeKTPUIECTBO
3.17 KUBBIX OPTaHU3MOB, MAarHUTHOE T10JIe 3eMJTH, Apei MOITF0COB, POIIb MATHUTHOTO TIOJIS JIJIst
JKU3HU Ha 3emiie, MOJIAPHOE CUSHUE
Texnuyeckue ycmpoticmea: 5SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTaT, CUYETUHK
210 QJIEKTPUYECKOW  DHEPIHH,  JJIEKTPOOCBETUTEIIbHBIE  MPUOOPHI,  HarpeBaTeiIbHBIC
' ANEKTPONIPUOOPHI  (MPUMEPHI),  INCKTPUYECKHUE  TPEAOXPAHHUTENH,  DJIEKTPOMArHUT,
AJIEKTPOJIBUTATEIb TOCTOSTHHOTO TOKa, TEHEPATOP MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHbEIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlyaeBast mojzienb cBeta. [IpsiMOIHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 ITpenomiieHue cBeTa. 3aKOH IIPETIOMIIEHHUS CBETA
3.23 Hucniepcus cBera
394 Jlunza. Xox nyueit B nun3ze. PokycHOE paccTosiHUe TUH3bI. Ontudeckas cuia JuH3bl: D =
' 1F
3.25 ['na3 xak ontuueckas cucrema. OnTudeckre npudopsI
IIpakxmuueckue pabomul
3.26 ###Par#t#13mepeHne ONTUYECKOW CHIIBI COOMparomiell JUH3BI; (POKYCHOTO PACCTOSHUS

cobuparomiell TUH3bI (110 CBOMCTBY PaBEHCTBA pa3MEpOB IpEeAMETa U U300pakeHHs, KOraa
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MpeIMET PacIoiOKeH B IBOMHOM (OKyce), TOKa3aTelNs MPeToMIICHHUS CTeKIIA.
###Par#t#lccnenoBanue cBolicTBa N300pakeHUs, TIOTYYEHHOTO ¢ TIOMOIIBIO COOMparoIeit
JUH3BI, W3MEHEHHs] (POKYCHOTO DPACCTOSIHUS JIBYX CIIO)KCHHBIX JIMH3; 3aBHCHMOCTH YTJIa
MPEJIOMJICHHUST CBETOBOIO JIyda OT YIJIa aJCHHS Ha TPAaHUIIC «BO3YX — CTEKIIO»
327 Qusuueckue saeieHus 6 npupode: 3aTMenuss ConHua u JIyHbI, IIBETa TeN, ONTHYECKHE
' sBIieHUs1 B aTMocepe (uBeT Heba, pedpakius, pagyra, MUPaxk)
3.28 Texuuueckue ycmpoticmea.: 09KH, IIEPUCKOT, (poToarmapar, ONTHIECKAE CBETOBOIBI
4 KBAHTOBBIE ABJIEHM A
4.1 PagnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-u3inydenus. Peakuuu ansa-u 6era-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anba-uactuil. [lnanerapaas Moaelb aToma
4.3 CocraB atromHoro sigpa. M30Tormbl
4.4 [lepron momypacmaga aTOMHBIX SAEP
4.5 Snepubie peakiuu. 3aKOHBI COXPAHEHUS 3apSA0BOTO U MAaCCOBOTO YHCET
Qu3suueckue si6leHUss 8 npupooe: eCTECTBCHHBIN PaJlOaKTUBHBIA (OH, KOCMUYECKHUE JTyUH,
4.6 pPaJIMOaKTUBHOE M3JIYUYCHHE MTPUPOIHBIX MUHEPAJIOB, JICHCTBUE PATUOAKTHBHBIX H3TYUCHHMA
Ha OpPTaHU3M YelIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHANBUAYAIBHBIN 103MMETpP, Kamepa BuibcoHa,
' sJIEpPHAsT SHEPreTHKA

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

®Ouznka 7 xknace/ [epemmkua A.B., I'yrank E.M. O6miecTBo ¢ orpaHndeHHOM
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«IIpocBemenue

®Ousnka 8§ xmace/ [epemmkua A.B., I'yrank E.M. O61mecTBo ¢ orpaHudeHHO
OTBETCTBEHHOCTHIO «/[PODAy; AknmonepHoe oomiecTBo «M31aTenscTBO
«IIpocsemenue

®Ouznka 9 xnace/ [epemkua A.B., I'yrank E.M. O61mecTBo ¢ orpaHndeHHO
OTBETCTBEHHOCTHIO «/[PODAy; AknmonepHoe oomiecTBo «M31aTenscTBO
«IIpocBemienue»
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