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Paccmotpena Ha 3acerannu MO MaTeMaTHKOB, HHPOPMATUKOB U (PU3UKOB
(Ha3BaHWE METOUYECKOTO OOBEIMHEHNS)
IIpotokon Ne 1 ot «27» 08 2025r.
Pykosogutens MO JI.A.Mamuna
(moamucs) (®HO)

[HOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamma mo QusuMke aII 0O0y4AIOMUXCS C  3aJCPKKOM
ncuxuueckoro passurtus (nanee — 311P) Ha ypoBHE 0CHOBHOTO 00111€eT0 00pa30BaHUs
pa3pabotaHa Ha ocHOBe PenepasbHOr0 TrOCYJAPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOro o01iero oopazoBanus (IIpukaz Munnpocsemienust Poccun ot
31.05.2021 r. Ne 287) (mamee — DPI'OC OOQO), DenepanbHO aganTHPOBAHHON
00pa3zoBaTeIbLHON MTPOTPaMMbl OCHOBHOTO OOIIIEr0 00Opa3oBaHus JjIsl 00YUYarOIINXCsl C
OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (IIpuka3z Munnpocsemenust Poccun ot
24 Hos0ps 2022 r. Ne 1025), paboueii mporpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHUs
no yueOHoMmy mnpeamety «Dusnkay (0a30BbIid ypoBeHb), KoHIenmu mpenoiaBanus
yueOHoro mnpeamera «Dduszmka» B o0pazoBaTenbHbIX oOpranuzanusax Poccuiickoin
®enepanyy, peanus3yonux OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOrpaMMbl, pabouei
MporpaMMbl BOCIIUTAHUS, C YYETOM pACIPEICICHHBIX IO KJlacCaM MPOBEPSEMbIX
TpeboBaHMI K  pe3ynbTaTtam  ocBoeHus  DeaepanbHON  alaTHPOBAHHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIETr0 00pa3oBaHus JjIsl 00YUYarOIINXCsI C
3aJ€PKKOU MICUXUUECKOTO PA3BUTHA.

O01mas xapakTepucTuKa y4e0Horo npeamera «Puzuka»

Vuebubiii  mnpeaMer «®Puszukay  ABIACTCS  CHCTEMOOOPA3YIOIIHMM  JIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKOIBKY (PU3MUECKHE 3aKOHBI MHPO3TaHUS
SBJISIFOTCST OCHOBOM  COZCp)KaHUS KypCOB XHMHUH, OWOJOTHH, Teorpaduu
acTpoHoMUH. DuU3KMKa BOOPYXKAET OOYYAIONMIUXCS HAYYHBIM METOJIOM ITO3HAHMSI,
MTO3BOJISIONINM TTOJTy9aTh OOBEKTUBHBIC 3HAHKS 00 OKPYKAIOIIEM MHUPE.

[IpeameTr MakcuMaiabHO HampaBieH Ha (OPMUPOBAHHME HWHTEpeca K
MPUPOJHOMY ¥ COIMAIBHOMY MHPY, COBEPIICHCTBOBAHUE II03HABATEIHHOU
nesitenbHOCTH  oOyvaronuxcst ¢ 3[IP 3a cuer oBIajgeHUsT MBICTUTEIHLHBIMU
omepanusMu CpaBHEHHUs, OOOOIIEHUs, pPa3BUTHE CIIOCOOHOCTH apTryMEHTHPOBATH
CcBOE MHEHUE, POPMUPOBAHNE BOZMOKHOCTEH COBMECTHOM JESTEIHHOCTH.

W3yuenne ¢usukn cnocoOCTByeT pa3BuTui0 y oOywatomuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO  BOOOpaKeHMS, (PYHKIIMOHAIILHOW TpPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh M KPUTHUYECKH AHAIM3UPOBATH WH(GOPMAINIO, MPEACTABICHHYIO B
pasnu4HbIX (hopMax. 3HAYMMOCTD MPEAMETA I PA3BUTHS KU3HEHHON KOMITETCHIIUN
oOy4Jaronuxcsi  3aKJI0YaeTCs B  YCBOGHHWHM OCHOBBI  (DM3WYECKUX  3HAHWH,
HEOOXOIUMBIX JUIsl TTIOBCEHEBHOM KM3HH; HABBIKOB 3JI0POBOIO M 0€30MAaCHOIr0 AJis
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YesioBeKa U OKpYXarollei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON
KYJbTYPBL.

[Iporpamma oTpaxkaeT cojaepxanHue oO0ydeHus: npeamery «Du3uka» ¢ y4eTom
0co0BIX 00pa3zoBaTesibHbIX NOTpeOHOCTEN 00yyatomuxcs ¢ 3[1P. OBnageHne faHHBIM
y4eOHBIM MPEAMETOM MPEJICTABIISAET ONPEACIICHHYIO TPYAHOCTD I O0yUYarOIIMUXCS C
3[IP. D10 cBA3aHO ¢  OCOOCHHOCTSMHU  MBICIUTEIBHON  JEATEIBHOCTH,
NEPUOJUYECKUMHU  KOJEOAHUSIMM  BHUMAaHHUS, MajbiM  OOBEMOM  MaMSATH,
HEJOCTATOYHOCTBhIO OOLIEro 3amaca 3HAaHWW, MOHMW)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOXxoaMma ajanTanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOW KaTeropuu oOydarouuxcs, YYeT HX
OCOOEHHOCTEW pa3BUTHS: UCIHOJIb30BAHUE QJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIIPEAMETHBIX CBS3€H, [IOCTENIEHHOE YCI0KHEHHE H3yd4aeMOIro MaTepuania.

JlanHass mporpamMma KOHKPETU3HMPYET COJEP)KAHHME IPEAMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO
MOCJICAOBATEIBHOCTh M3YUYEHHUS! pa3[eioB (U3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM Y4e€OHOro IMpoliecca, BO3PACTHBIX U
NICUXOJIOTHUECKUX ocoOeHHocTel oOyuarouuxcsa ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeNEIsieT MUHUMAJIbHBII HAaOOp OIBITOB, JEMOHCTpAIH,
MPOBOJIMMBIX ~ YYUTEJIEM B Kiacce, JIadOpaTOpHBIX paldOT, BBINOJIHAEMBIX
00yYarOIINMHUCH.

Merognueckorr OCHOBOM u3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOIO
o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOJIXO,
00€eCreynBaOMIMA TOCTUKEHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
0o0pa3oBaTeNbHbIX  PE3YJbTATOB MOCPEJICTBOM OpraHu3aluu AKTUBHOU
MO3HABATEJIbHON NIE€ATEIbHOCTH OOYYaIoLUXCsl, YTO OYEHb BAXKHO MpPHU OOYy4YEHUU
nereit ¢ 3P, 11 KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusukar»

Obwue yenu wuzydeHUs: ydeOHoOro mnpenMera «®Du3MKa» TMPEACTABICHbI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 1eIbI0 O0yUEHHUsI ACTeH C 3aJCPKKON MCUXUYECKOTO Pa3BUTHS HA
JAHHOM TMPEIMETE SBIJISIETCS: MOBBIIMICHUE COIMAIbHOM aJanTaluu JeTed uepes
npuMeHeHne GU3NIEeCKuX 3HAaHUHN Ha TPAKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, kKak U 111 HOPMATHUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  00pa30oBaTeibHYIO  IPOrpammy,
JOMUHUPYIOLIEE 3HAaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOyuyatomuxces ¢ 3[IP k

HAyYHOMY H3yYCHHIO TMPUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

. pa3BuTHE 0a30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS H
(dhopMHpOBaHUE UCCIIEIOBATEIIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;
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. dbopMupOoBaHHWE HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHue 3TuX 1efieid 00ecreunBaeTCs peleHUEM CISAYIONIUX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npUOOpETEeHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHUEM TOYUYCHHBIX 3HAHUN U C OMOPOM Ha TUIaH/CXeMY,

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIOJIb30BaHUEM (PU3UUYECKUX MOJIETICH C OMOPOii Ha aITOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbITHI, J1a0OpaTopHble pPabOThl W  OKCIEPUMEHTAIIbHBIE  HCCIEIOBAaHUS C
MCIIOJIb30BAHUEM U3MEPUTENIBHBIX TPUOOPOB (ITOJT PYKOBOJCTBOM YUUTES);

. OCBOEHHE NPUEMOB pabOThl ¢ HH(POpMaLUEl PU3NIECKOTO COJEPIKaHus,
BKJIIOUass HH(OpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHUSX (U3UMKH, aHalu3 U
olleHHBaHUE MHGOPMAIIUY;

. 3HaKOMCTBO  cO  cepaMu  NPOPECCUOHATBHOU  JAEATEIbHOCTH,
CBSI3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSX (PU3UUECKON HAYKHU.

Ocob0ennocTH oTOOpa M aganTaAlUM y4e0HOIro MaTepuaJia no gusnke

OcHoBoit 00yueHus oOydJarommxcs v 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTO IUKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTENBHBIX
omeparuii (aHaJn3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOW PaOOTHI: aHAN3
WCXOIHBIX JIaHHBIX, IUTAHWPOBAHHME MaTepHalia, OCYIIECTBICHHE TOATAIHOTO W
UTOTOBOTO CAaMOKOHTpPOJISl, a TaKXKE OCYIIECTBISIETCS JHMKBUIAIMS MPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYEeHHOT0 MaTeprasa, oTpaboTKa aJropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpinoe 3HadeHne mpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TpPaBUIBHBIM YNOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUN H
COOJIIOICHUEM JIOTUYECKUX CBA3€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS TMO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOUYHBI YPOBEHb PAa3BUTHS OTACIBHBIX IMCUXUYECKHX
MpOLECCOB (BOCTIPUSATHS, BHUMAaHUS, MaMSATH, MBIIIJICHUS), CHWKEHHBIH YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUNA YPOBEHb BBINIOJHEHUS y4eOHBIX 3aJjaHHi,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpebyercs
I[eJICHANIPaBICHHOE HHTEIUICKTYalbHOE pa3BuTHe oo0yuatontuxcs ¢ 3[1P, oTeeuaromiee
UX OCOOEHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpeOyeT, 4TOObl MpPU HU3YYEHUHM HOBOIO MaTepuayia oO0sA3aTeNbHO MPOUCXOUIIO
MHOTOKpPaTHOE €ro IMOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHHWE TeM U BOIPOCOB,
PaCKpBIBAIOMINX CBs3b (DM3UKHU C JKU3HBIO; aKTyalln3alusi EPBUYHOTO KU3HEHHOTO
OIIbITa 00YYarOIIUXCS.



YcBoeHre mporpaMMHOrO0 MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi muzydaercsi 0e3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TpeOYIOIHUEe MPUMEHEHHUs CIOXKHBIX MaTeMaTUYeCKHX
BBIUKMCIICHUA U (PopmMyl, B OCOOCHHOCTH TakKMX TeM, Kak «MexaHuueckoe
IBIKCHUEY», «ApXUMEIOBAa cHila», «MexaHuyeckass SHEprus», «INEKTPUYECKUE
ABICHUSD», «JIEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIIS.

Ocoboe BHMMaHWE TIPH HW3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHM3alliy SKCIIEPUMEHTA, a TAK:Ke MPOBEACHUIO (MMPEUMYILECTBEHHO HA KaXKJIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid  (BO3MOXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JIeMOHCTpamnuu). HekoTopble TeMbl 0053aTE€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpATOpPHBIE PAOOTHI, KOTOPHIE PA3BUBAIOT yMEHHUE I10JIb30BAThCS
MpPOCTEHIIUMU NPUOOpPaMU, AaHATU3UPOBATH TOJYYEHHbIE JaHHbIE. B CBsI3U C
OCOOEHHOCTSIMU  TOBEJEHUST U JeATelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJII0JICHUEM TIPABUIJI TEXHUKU O€30MaCHOCTH MPU MPOBEACHUH Ja00pPaTOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHHE UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMHu. [IpemycmarpuBaercs
yYMEHBIICHUE 00beMa TEOPETUUYECKHX CBEACHHUH, BKIIOYCHHE OTACIbHBIX TEM WIIU
LEeNbIX pa3fej]oB B Marepuaibl Uil 0030pHOT0, O3HAKOMUTEIBHOIO  WJIN
(daxynpraTuBHOrO M3yueHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCJICHUN 32 CUET YBEJIMUCHUSI KAUECTBEHHOTO OMUCAHUS SBJICHUHN U MIPOILIECCOB

JlocTaToOuHOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHHE TeM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKUA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMallbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuaromuecs c¢ 3I1P
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJTHOTO M TOTO K€ Y4eOHOro marepuaia B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHH, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUH  TOJYYEHHBIX 3HAHUW W MPAKTAUYECKUX yMmMeHuu. llo3Bosss
paccMaTpuBaTh OJMH U TOT >K€ YYEOHBIH MaTepuall C pPa3HBIX TOYEK 3PECHHS,
MEXIIPEMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydllIleMy OCMBICIIEHHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUHN U MIPAKTUUECKUX YMEHUH.

Buabl pestenbHocTH  oO0yvarwomuxca ¢ 3IIP, o00ycioBieHHbIe 0CO0OBIMH
o0pa3oBaTeJbHBIMH NMOTPEOHOCTAMH W O0ecleYHBAKIINE OCMbICJIECHHOE
OCBOCHHE COJIep:KaHUM 00pa3oBaHus N0 npeamery «Puznka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAs JEKCHUKA TI0 Kypcy (pu3uku
cootBercTtByeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usmku
OTIPENENSETCS UX 0COOBIMH 00pa3oBaTeNIbHBIMU MOTpeOHOCTAMH. [ToMUMO MIUPOKO
ucrnoiab3yeMbix B @OIT OO0 ob6mmx ajisg BceX oOydaromuxcsi BUIOB JIEITEIbHOCTH
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CJIeyeT YCUJIUTh BUABI AESITEIbHOCTH, crieln(UyIHbIe ISl JAHHON KaTeropuu JCeTeu,
o0ecreunBaroIINe OCMBICIIEHHOE OCBOCHHE COACPX aHMs 00pa30BaHUs IO TPEIMETY:
YCUJICHUE TPEIMETHO-TIPAKTUYCCKON JEATEIBHOCTH C aKTUBH3AIMEed CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepHayia ¢ OMOpPOH Ha alTOPUTM; IIOIIArOBOCThY B M3yUECHUH
MaTepuaina, WCIOJIb30BaHUE JOTOJTHUTEIBHOW BH3YAJIBHOH OMOPBI  (CXEMBI,
1a0JIOHBI, OTOpHBIC TaONHUIBI); PEUYEBOM OTYET O TIpollecce U pe3ysbTare
JCeSTEIIbHOCTH, BBIMOJIHCHNE CIICIIUATBHBIX 3aJaHHi, 00CCTICUNBAIONINX KOPPEKITUIO
peryiauuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jns obyuarommxcsi ¢ 3IIP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanoM 1o mpeamery. [IpoBoauTcs crneuuanbHass paboTa 1O
BBEJICHUIO B aKTUBHBII CIOBapb 0Oy4YaONIMXCSI COOTBETCTBYIOUICH TEPMHHOJIOTHH.
W3yyaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTeNbHa
BU3YaJlbHAs MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEAEIECHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3aluy TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAYeT MNPUICPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
M10JIb30BATHCS MJIAHOM, COCTABJICHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
Oojblle BpEeMEHHM TOTOBUTBCA K OTBETY Y JIOCKM; paspemarb JelaTh
IpeBapUTENbHBIE 3alMCH, TIOIB30BATHCS HATTISAHBIMU TIOCOOUSMH.

2. Ilo BO3MOXXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJAIIME W YTOUYHSIOIIUE
BOTIPOCHI, KOTOPBIE TOMOT'YT UM TOCJEI0OBATEIILHO H3JI0KHUTh MaTepHall.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOESIOB B MPOLIEAIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpariaercs
Ha HanboJiee CIOKHBIE pa3zesbl u3ydaemont Tembl. Heooxoammo yarie oOpamarses K
HUM C  BOIPOCaMH, BBIACHAIOIIMMU TOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera «®@usnka» B y4eOHOM ILIaHE

B cootrBercTBUM Cc DenepasibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00IIero oOpa3oBaHusl yueOHBIN npeameT «Dusnka» BXOIUT
B MpeaMEeTHYI0 005acTh «EcTecTBeHHbIE HAyKu» W SBISETCA 00S3aTEIbHBIM IS
uzydenus. Conmeprkanue yueOHoro npeamera «Dusnkay, mpeacTaBIeHHOE B pabodeit
nporpamme, cootBerctByer I'OC OO0, o6pa3oBaTenbHOM MPOrpaMMe OCHOBHOTO
obmiero oOpa3oBaHUs, aJAaNTUPOBAHHON 00pa30BaTENILHONW MPOrpaMMe OCHOBHOIO
o0111ero oOpazoBaHus JJIs1 00YUaAIOIINXCS C 3aJIePKKON TICUXUYECKOTO Pa3BUTHSL.

B pamkax peanuszanuu nporpaMmmbl TpoQecCHOHATIBHOIO MUHUMYMa YPOKU

Nel4 u Ne20 B 7 xnacce, Ne43 u Ne54 B 8 ximacce, Ne22 u Ne61 B 9 ximacce umeror
PO OPUEHTAITMOHHYIO HATIPABIIEHHOCTb.
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OO1ee YuCIO YacoB, PEKOMEHIOBAHHBIX JUIs M3y4eHUs (U3UKH HAa 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 4dacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 Jaca B Hefienmo), B 9 kinacce — 102 gaca (3 yaca B HEJIeIO).



COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

®duszrka — Hayka o npupoje. Ssnenus npupoasl (MC). Ouznyeckue SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npubopuwi. [loepewnocms usmepenuti. MexayHapoaHasi CUCTEMa €AMHUIL.

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUA: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
BbIOBUIICEHIUE — 2UNome3, dKCNepuMeHm no npoeepke 2unomes, 00ObICHeHUe
Hab0aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO MoOeell.

[IpenmMet u MeTO bl (PU3UKH.

Hemoncmpauuu

1. MexaHnueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUS.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
WapuKa, nyweHHo20 20pUu30HmMaibHo, mem 0onvule, yem Oobule 8blcOma nycKa.

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUS 0 CTPOCHUM BelIeCTBA

CrpoeHune BemiecTBa: aTOMbl M MOJIEKYJbL, ux paszmepuvl. Onvimol,
00Ka3zvlearowue OUCKpemnoe CmpoeHue 8euecmada.

JIBrkenne dactul BemiectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwkenue, auddysua. Bzaumoodeicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaikueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumocesazv mexncoy ceoucmeamu 6ewecms 8 pPAa3HbIX
azpe2amHvlX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHvlx COCMOAHUL 800bl.

Hemoncmpauuu

1. HaGnronenne 6poyHOBCKOTO ABM)KECHUS.

2. HaGmonenue nuddysuu.

3.  Habniooenue  agnenmuti,  OOBACHAIOWUXCA — NPUMSAINCEHUEM  UIU
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ommaiKkuearuem vacmuy eeujecnied.

Jlabopamopnuie padomul u onvimul

1. Oyenxa oOuamempa amoma Mmemooom psd08 (C UCHOTL30BAHUEM
gdomoepaghuii).

2. OnbITHI IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl MO OOHAPYXEHUIO NEUCTBUSI CHJI MOJIEKYJSIPHOTO MPUTKEHUS
(2/1eKMpPOHHAA 0EMOHCIMPAUUSL).

Paspnen 3. /IBH:keHne U B3aMMOI€CTBHE TeJI

Mexannueckoe naBUkeHUE. PaBHOMepHOE U HEPAaBHOMEpPHOE JBHXKCHHE.
Cxkopoctb. Cpeousisi ckopocmv npu HepagHomepHom Osudicenuu. Pacdu€T mytu u
BPEMCHU JIBHKEHUSI.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAK HpUdUHA
uUsMeHeHUus cropocmu o0eudxceHuss men. Macca kak Mmepa uHepmHOCmMU mend.
[InotHocTe BemiecTBa. CBA3b MIOMHOCMU C KOAUYECMBOM MONEKYl 8 eOuHuye
0b6véMa sewecmaa.

Cuna kak XapakTepucTuka B3aumonaeuctsus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTEHUS U CHUJIA
Tsokectd. Cuna msasxcecmu Ha opyeux niaawemax (MC). Bec tena. HeBecoMocCTb.
CioxxeHue cuJji, HaIpaBJICHHBIX MO OAHOM mpsMou. PaBHomencTByromas cuin. Cuna
mpenus. Tpenue ckoavbocenus u mpenue noxos. 1penue 6 npupooe u mexuuxe (MC).

ﬂemoncmpauuu3
HaOnronenne MexaHn4ecKoro ABMKEHUS Tea.

N3Mmepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HaOnronenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEI.

CrnoxeHre cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOIA.

ﬂaﬁopamopuble paoomul u onvimul

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABMXKEHUS  (IIapUKa
B KUJIKOCTH, MOJICIM  DJEKTPHUYECKOTO aBTOMOOWIIA M T.IL.) (2JleKmpOHHAA
demoncmpayus).

o v A wN P

2. Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa 110
HAKJIOHHOM IIOCKOCTH.

3. OnpenenenHre MIOTHOCTH TBEPAOIO TENa.

4, OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmarivin)
MPY>KUHBI OT MPUIOKEHHON CHUJIIBI.

S. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BCCa TCJIa U XapaKTCpa COIMPHUKACAIOIMINXCA HOBerHOCTeﬁ.

Paznen 4. JlaBjieHne TBEPABIX TeJ, )KUAKOCTEH U ra3oB
Hasnenue. Cnocobvl ymenvbuienus u yseauueHus oaenenus. Jlanenue 2asa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwul. llepedaua Oasnenus
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meeépoviMu menamu, rHcuokocmamu u eazamu. 3axon Illackana. [Inesmamuyeckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS XKUAKOCTH OT TIyouHsl. Coobwarouuecst cocyoul.
l'uopasnuuecxkue mexanuzmoi.

Atmochepa 3emian u arMmochepHoe AaBieHHe. [Ipuuunsl cyujecmeosaHus
8030ywiHol obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocghepHo2o
oasnenus. 3a8UcumMocms ammocghepHo2o 0asieHus Om 8blCOMblL HAO YPOBHEM MODAL.
IIpubopul Ons uzmepenus ammocghepnoz2o 0asnieHus.

eticmeue sicuoxocmu u eaza Ha NocpysHceHHOe 8 HUX mesio. BhITanKuBaromast
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenada naBineHUs KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpasnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTPYKEHHOW YaCTH
TeJa U MIIOTHOCTH YKUJKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BRITECHEHHON YKUIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABAaHUE WUITU MOTPYKEHUE TE B 3aBUCUMOCTU
OT COOTHOIIEHUS TIOTHOCTEH Tella U KUJAKOCTH.

Jlabopamopnvie pabomul u onvimol

SohkwdrE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BhEMA NOTPYKEHHOM
B KHUJKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAUIKABAIONIEH CWJIBI, JCHCTBYIONIEHM Ha TEJNO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CHWJIBI, JEUCTBYIOLIEH Ha
TEJIO B )KUJKOCTH, OT MACChI TeJA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JIEHUCTBYIOIIEH Ha TENO B >KUAKOCTH, OT 00BbEMaA MOTPYKEHHOW B KUIKOCTh YACTH
TE€JIa U OT IVIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue  apeomerpa  WIM  KOHCTPYMPOBAHUE  JIOJKHU
U ONPENIETICHUE €€ IPYy30II0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPIUst

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHAs IJIOCKOCTh. [Ipasuno
pasHosecust pviuazca. Ilpumenenue npasuna pagnosecus pvluaea x 6ja0ky. «3oro0moe
npasuno» mexanuxu. KITIJI mpocTeix MexaHu3MoB. IIpocTbie MexaHU3MbI B OBITY U
TEXHHKE.

Mexanuueckas dHeprusi. Kunemuueckas U NOMEHYUANbHASL OHEPIUSL.
Ilpespawenue 00Ho20 6UOa Mexanuueckou 3Hepeuu 6 Opy2ou. 3aKOH COXpPaHEHUS
SHEPTrUU B MEXaHUKE.

Hemoncmpayuu

1. [TpumMepbl TPOCTHIX MEXAHU3MOB.
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4
Jlabopamopnwie pabomul u onvimol

1. Onpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBHil paBHOBECHS pblyara.

3. N3mepenune KII/ HAKJIOHHOM TUIOCKOCTH (21eKkmponnan
oemoHcmpayusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMPOHHAA
demoncmpayusi).
8 KIIACC

Pa3nea 6. TensioBbIe ABJIeHUSA

OcHoBHble  NONIOJCEHUS  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
gewecmea. Macca u pazmepvr amomos u monexys. Onvimel, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOPUl.

Mogenun TBEPAOro, JKUAKOIO U Ta3000pa3HOrO0 COCTOSHHUM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvscHenue ceolicmes 2a3o8, Hcuokocmeu u
MBEPObIX MeNl HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou Mmeopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobbl  uzmeHenuss  GHYMpeEHHel  SHepeuu:
menionepeoaia u cosepuienue pabomui. Buowi menionepeoaqu.:
Menjionpo8OOHOCMb, KOHBEKYUS, U3IyYEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémkocme sewecmsa. Tennooomen u
menjogoe pasHosgecue. Ypaguenue meniogo2o banauca.

Inasnenue u omeepoesanue KpUCMAaiIUdecKux eewecms. Yoenvnas menioma
naaenenus. Ilapoobpaszoseanue u xonoencayusa. Hcenapenue (MC). Kunenue.
Yoenvnas mennoma napoobpasosanus. 3asucumocmv memnepamypvl KUneHus om
ammocgheprozo oasnenusi. Baasxcnocms 8030yxa.

DHeprus TOIMBA. YoenvHas menioma c2opanusl.

Ipunyunor pabomvr mennosvix osucameneu. KII/] mennosozco oOsucamens.
Tennoswvie osucamenu u 3auuma oxkpyxcaroweu cpeovt (MC).

3axon coxpanenus u npespawenus duepeuu 8 mennosgwvix npoyeccax (MC).

Hemoncmpayuu

1. Habtoienne O6poyHOBCKOTO IBUKEHUSI.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBIIeHU CMauMBaHKS M KaIMJLIIPHBIX SBJICHUM.

4, Habmronenue TeniaioBoro pacimpeHus Ted.

5. N3meHeHune naBiieHus raza NpU U3MEHEHUH O0BbEMA M HAarpeBaHUM WJIU
OXJIQXKJICHUH.

6. [IpaBuia u3MepeHus: TEMIIEPATYPHI.

1. Buae! Tenmonepenauu.

8. OxnaxaeHue mpu COBEPIIECHUN PaOOTHI.
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Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
10. CpaBHeHHE TEIUTOEMKOCTEHN pa3IMYHbIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabGmrogeHue NOCTOSHCTBA TEMIIEpaTyphl MPH TJIaBJICHUU.
13. Mojenu TenIOBBIX JIBUTATENEH.

Jlabopamopnwie padomul u onvimul

1. OnbITel 1O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCMPaUUL).

2. OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OnbITel IO HAOTIOJCHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, )KUIKOCTEH U
TBEPABIX TEII.

4, Omnpenenenre gaBjIeHUS BO3yXa B Oa/UIOHE IIMPHUIIA.

5. OnbITHl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJIICHHUS BO3JyXa OT €ro
00BbEMa 1 HArPEeBaHUS WM OXJIAXKICHUSI.

6. Ilposepka cunomesvi JUHEUHOU 3ABUCUMOCMU ONUHBL CMOAOUKA
HCUOKOCMU 8 MEPMOMeMPUUecKol mpyoKe om memnepamypbi.

7. HaGnronenue u3MeHEHHs BHYTPEHHEM DSHEPruu Tejla B pe3ylibTare
TEeIIonepeayi ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMENIMBAHUU XOJOJHOU H
ropsityer BOJIBL.

Q. Onpedenenue Koauuecmea meniomsl, HNOJAYYEHHO20 B000U Npu

menyioobMeHe ¢ HazpemviM MemaiiuiecKum YUIuHOpOoM.
10. HccnenoBanwme mporiecca UCTIapCHHS.
11. OmnpenenieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvbHol meniomol NiasieHUs 1b0d.

Pazgea 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Inexmpuzayuss men. JIBa poaa 3IIEKTPUUYECKHUX 3apsaoB. BzaumoneinctBue
3apsHKEHHBIX TEJL.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu d271eKmpudeckux noieu (Ha
Ka4eCcmeeHHOM YpPOGHe).

Hocumenu snexmpuueckux 3apsoos. DnemeHmapHulil 91eKmpuiecKuti 3apsio.
Cmpoenue  amoma. 1IpOBOIHMKA W  JAWDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.

DNEeKTpUYECKUl TOK. Ycrosus cywecmeosanusi 31eKmpuuecko2o mokKda.
HNcTtouHuKku TOCTOSSHHOTO ToOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MATHUTHOE). DIeKMpUYecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota © MOIIHOCTh DJIEKTPUYECKOTO TOKA. 3akon [coyni—/lenya.
Onexmpuueckue yenu u nompebumenu IJNEeKMPUYECKOU dHepauu 6 Obimy.
Onektpuueckast nenb. Cuia Toka. DIeKTpuueckoe HampspkeHue. CompoTUBIICHHE
IIPOBOJIHUKA. YOenvHoe conpomusnenue gewjecmsa. 3akoH OMa g y4yacTKa LENU.
[TocnenoBaTrenbHOE W MapaieIbHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amviKanue.
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[ToctostHHBIE MarHuThl. B3auMoaelCcTBHE TOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumnoe none 3emau u e2o 3HayeHue 011 JHcusHu Ha 3emne. Onvim
Opcmeda. Macnumnoe none snexkmpuuecko2o moxa. llpumenenue 31eKmpomMazHumo8
6 mexHuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
dnexmpoodsueamensb NOCMOAHHO20 MOKaA. Mcnonvsosanue snexmpoosucamenei 8
MEeXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. Asnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
dnexmpoeenepamop. Cnocobui NOJY4YeHUsl 9NEeKMPUYECKOll SHepeUU.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus Tel.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsAI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

0. DraexTpu4ecKuil TOK B KUIAKOCTH.

11. T 'a3oBwIit pa3ps.

12. H3MmepeHme CHUITbI TOKa aMIIEPMETPOM.

13. H3mepeHwue 3IEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14. PeocTaT u MarasuH CONPOTUBIICHUM.

15. BsaumoneiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICICHUS TIOJFOCOB MarHATA.

17. MonenupoBaHiEe MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe€ 1oJsie ToKa. DIEKTPOMArHHuT.

20.  [le#icTBHE MarHUTHOTO TOJISI HA TPOBOHUK C TOKOM.

21. DnexkTpoaBUTaTENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHON UHIYKIIUH.

23.  OmbiTel Dapages.

24. 3aBUCUMOCTH HAIPaBJICHHS WHIYKIIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

25. DuekTporeHeparop MOCTOSTHHOTO TOKa.

Jlabopamopnsie pabomel u onvimot

HoOoo~NoORWNE

1. OneITel MO HAONIONCHHUIO DJICKTPU3ANMKM TEI HWHAYKIWECH U TpH
COTIPUKOCHOBCHHH.

2. HccnenoBanane aelCTBHS DJISKTPUUECKOTO II0JS Ha IIPOBOJHUKH U
TTUJICKTPUKH.

3. Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON IIEITH ITOCTOSHHOTO TOKA.

4, N3mepenne u peryaupoBaHie CHIIbI TOKA.

5. N3mepenne u peryanpoBaHie HAMPSHKEHUS.
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6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBNEHUS PE3UCMOPA U HANPANCEHUS HA Pe3UCMOpe.

7. Onvimet, OeMOHCmpupylowue  3a8UCUMOCHb  IJIeKMPULECKO20
CONpOmMuUGIeHUss NPOBOOHUKA OM €20 OJUHbL, NIOWA0U NONEePEeYHO20 CeYyeHUs U
Mamepuana.

8.  Ilposepxa npasuna clnodceHus HANPAXCeHull npu Nnocied08amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 0ons cuibl MoOKa NpU NAPANIETLHOM COEOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOTHI STESKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpexneneHre MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

12. HccnepoBaHue 3aBHCHUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsDKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnepoBaHne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MarHUTOB.

15. W3yueHue MarHMTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB IMpU  HUX
O0OBEIMHEHUH U Pa3JICIICHUH.

16. HccnepoBaHue AEMCTBUS SIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHUJIbl B3aUMOACHCTBUS
KaTYIIKH C TOKOM U MarHWTa OT CHJIBI TOKA U HAIIPABIICHUS TOKA B KaTYIIIKE.

18. HM3yuenue neWcTBUS MAarHUTHOTO TOJIS HA MPOBOJHHUK C TOKOM.

19.  Koncmpyuposarnue u uzyuenue pabomul 371eKmpoosucameris.

20. Usamepenwne KIIJ[ anekTpoaBuraTenbHON YCTaHOBKH.

21. OnpITBI 1O WCCIEAOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW WHIYKIUU:
MCCIIeIOBaHNE U3MEHEHNI 3HAYCHUS M HAITPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuueckue siBJIeHUS

Mexannueckoe nBukKeHue. MarepuanbHag Touka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBwxenue. Hepasnomeproe npsamonunetinoe ogudicenue. CpenHsisi u MeHOBEHHAs
CKOpOCMb mea npu HePasHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamoauHetinoe OsudiceHue. (CB0OOOAHOE
nanenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. LlenmpocmpemumensHoe ycKopeHue.

ITepeiit 3ak0oH Hprotona. Bropoir 3akon Herorona. Tpernit 3akon HerotoHna.
lpunyun cynepnosuyuu cu.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus. cuia mpeHusi CKOJIbH#CEeHUS, CULA
mpeHusi NOKos1, opyaue udbl MpeHusl.

Cuiia TSOKECTH M 3aKOH BCEMHUPHOIO TATOTCHUS. YCKOpPEHHE CBOOOHOTO
nanenus. euoswcenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepeepysxu.
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PaBHOBecue maTepuanbHOW TOUKH. AbcontomHo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHol ocvlo pawjerus. MOMEHT cuibl. [lenmp msxcecmu.

Nmnynec Tena. Hsmenenue umnynvca. Mmnyrsc cunvi. 3aKOH COXPaHEHUS
ummyibca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora ¥ MOIIHOCTh. PabGoTta cun TskecTu, ympyzocmu,
mpenus. Ceazv sHepeuu u pabomsi. IloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
NOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepeus cocamou npyscunsl. Kunernyeckas
sHeprusa. Teopema o Kumemuyeckou 3Hepeuu. 3aKOH COXPAaHEHHUS MEXaHUYECKOM
DHEPIUH.

Hemoncmpayuu

1. HaGmoienne MeXaHWYeCcKOTo JABIIKEHHUS Teja OTHOCHTEIBHO pPa3HBIX
TEJl OTCYETA.

2. CpaBHeHre IyTeld M TPACKTOPUM JABWIKEHHS OJHOTO M TOIO K€ Tela
OTHOCUTEJIBHO PAa3HBIX TEJI OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOIO IBUKEHUS.

4. HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

S. Hab6itoieHne 1BMKEHUs Tella 0 OKPYKHOCTH.

6. HaGntonenne MexaHMYeCKUX SIBJICHHM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3MKHU.

7. 3aBHUCUMOCTbh YCKOPEHUS TeEJIa OT MAcChl Tela U JEHUCTBYIOIIEH HA HETO
CHJIBI.

8.  HaOmronenue paBeHCTBa CUJI TP B3aMMOAECHCTBUM TeEll.

9.  H3MeHeHue Beca Tena MpU YCKOPEHHOM JBIKECHUU.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabGmroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpu JABUKCHUU Tela TI0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomul u onvimoul

1. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie20 pagHOMepPHO20
OBUIICEHUS WLAPUKA UTIU METeHCKU.

2. OnpeneneHre CpeIHEW CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHUS
LIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHrue yCKOpEHMsI Tela MPU PaBHOYCKOPEHHOM JBIKCHHUU TIO
HAKJIOHHOM IUIOCKOCTH.

4, Uccnenoanne 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHON CKOPOCTH.

S. Ilposepka eunomesvl: eciu npu pasHOYCKOPEHHOM O8UdCEHUU 0e3

HAYAaIbHOL CKopocmu nymu ONMHOCANMCA KAk pﬂ() HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMenu 00UHAKOBDL.
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6. I/ICCHGI[OBaHI/Ie 3daBUCUMOCTHU CHJIBI TPCHHUA CKOJIBKCHUA OT CHJIIbI
HOPMAJIbBHOT'O JaBJICHUA.

7. Omnpenenenre ko3phUieHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KECTKOCTU TIPYKHHBI.
Q. Omnpenenenre pabOTHl CUITBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHUH Tella

10 TOPU30HTAIILHON MOBEPXHOCTH.

10. Onmpenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU  TOIBEME Tpy3a
C CTIOJIb30BaHUEM HETIOJIBFIKHOTO U TTOABUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Paznen 9. Mexanuveckue KoJjie0aHus U BOJTHBI

KonebarensHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIATya. Mamemamuueckui u npysxcunHviu masmuuxu. llpespawenue
SHepeUU Npu Ko1e6ameibHOM O8UNCEHUU.

3aryxaroiue konebanus. BeinyxkaeHHbIe Koebanus. PezoHaHc.

Mexanudeckue BodHBL. CBOWMCTBA MEXaHUYECKUX BOJIH. [Ipodonvhbie u
nonepeumvie 80JHbL. [[MUHA BOIHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxocms 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyx u
VIbMPA38YK.

Hemoncmpayuu

1. HabOmronenne xoneOaHMM Tea MOJ NECUCTBHEM CWIIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOntonenue BoIHYXICHHBIX KOJIEOAHU 1 pe30HaHCa.

4, PacnipocTpaneHne MpoI0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol

1. Onpenenenrve 4YacToThl M TMepuoja KOJIEOAHWM MaTEeMaTHYECKOTO
MasTHUKA.

2. Omnpenenenre 4acTOThl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA
(2/1eKmpOHHAA 0eMOHCMPAUUsL).

3. UccnenoBanne 3aBUCUMOCTH Tepuofa KoOJIeOAHUN TMOABEIIEHHOTO K
HUTHU TPYy3a OT JJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH  TepuoAa KoOJI€OAHUN  MIPY>KUHHOTO
MAasiTHUKA OT MacChl Tpy3a (21eKmpPOHHASA 0eMOHCMPAYUsL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OneITB, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh TEpHOJa  KoOJIeOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenne  yckopeHHss  CBOOOAHOTO  TAJCHUS  (271eKMpPOHHAsA
demoncmpayusi).
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Pazgea 10. D1eKTpOMArHUTHOE MOJIE€ M JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMAarHUTHBIE  BOJIHBI. Csoticmea
anekmpomacHumuolx oM. Illxana snekmpomacHumuwvlx 6oan. HMcnonvzosanue
INEKMPOMACHUMHBIX OJIH 0151 COMOBOU CEA3U.

DJiekTpoMarHuTHas mnpupoja cBeta. CKoOpocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBeTa.

Jemoncmpavyuu

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

JaGopamopnvie pabomet u onvimot’

1. N3yuenne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOWIIBHOTO
tenedoHa.

Paszgea 11. CBeToBbIe sIBJICHUS

JlyueBast Mosienb cBeTa. MicTouHukH cBeta. [Ipsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Connya u Jlynwi. OtpaxeHnue cBeta. [liockoe 3epkano. 3aKoH
ompasicenusi ceema.

[Ipenomnenue cBetra. 3akOH TMpeIoOMIIEHUS cBeTa. [lonnoe @Hympennee
ompadicenue ceema. FHcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUUECKUX C8eMOBOOAX.

Jlunza. Xon nyuedd B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmov u
0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimwot Hotomona. Cnoowcenue
CNEeKMPAalbHbIX YBEMO8.

Hemoncmpauuu
[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOMparoIieit JInH3e.

XoJ1 Iy4el B pacCErBArOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
0. Mogens rinaza.

11. PaznoxeHue Geaoro cBeTa B CIIEKTP.

12.  TlomydeHue Ge0ro CBETa MPHU CI0KEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnsie pabomel u onvimot

HOooo~NoOkwWNE

1. HccenenoBanue 3aBUCMMOCTH yrila OTPAKEHHs CBETOBOTO Jyda OT yIJia
MaJCHUs.

2. N3ydenne xapakTepuCTHK N300pakeHUs MTpeIMETa B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH YIUIa HPEJIOMIJIEHUS CBETOBOIO Jiyda OT

yrja maaCHusA Ha I'paHUuIC «BO3JyX—CTCKIIO».
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4. [Tomyuenune n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.

S. Onpenenenne  (GOKYCHOTO  pPacCTOSIHUSI M ONTHUYECKOM  CHJIBI
cobuparone JUH3bI (21eKMPOHHAA 0EMOHCIPAYUL).

6. OnpITel 1O Ppa3lIOKEHUIO OEJNOro CBETa B CIEKTP (271eKmpoHHAA
oemoHcmpayusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU UX HAOIIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbIC SIBJICHUS

Onvimovl Pezepgopoa m minanetapHas Mojenb atoma. Moxens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

PamnoaktuBHOCTE. Anbgha-, bema- u eamma-usnydenusi. CTPOCHHE aTOMHOTO
anpa. Hyxnonnas moodenv amomnozo s0pa. Hzomonwi. PaouoaxkmugHbie
npespawenus. Ilepuoo noaypacnada amomHuix soep.

SAnepubie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

SAnepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3NYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YeHUsI U TOTJIOMICHHUS.

CrexTpsl pa3IMvHbBIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3HPYIONTUX U3TYICHUH.

Perucrparnus uznydeHus MpUPOIHBIX MUHEPAIOB U MPOTYKTOB.
JIaﬁopamopubte pabomel u onvimul

N N

1.  HabnwoeHnue cniowHbIX u IUHeU4amslx CHeKmpo8 u3jyyeHus.

2. HccnenoBanne TpeKOB: U3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY
nyTH (110 ¢poTorpadusim) (271eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTHBHOTO (POHA (971eKMPOHHAA OeMOHCMPAUL).

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb

IToBTOpHUTENBEHO-00001IAIOINI MOAY/Ib IPEIHA3HAYEH JJI1 CUCTEMAaTU3aluu U
000011IeHHs] MPEIMETHOTO COACPN AHUS W ONBITA JEATEIbHOCTH, MPUOOPETEHHOIO
MIPU U3YYEHHUH BCETO Kypca (PU3MKH.

[Ipy u3y4eHUM AAHHOTO MOJIYJIA PEATU3YIOTCA M CHUCTEMAaTHU3UPYIOTCS BUIbI
NEeSTEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAaHUPYEMBIX  pe3ylbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHO-HAy4YHasi I'PAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJIEIOBAHMS
SBJICHUN TPUPOJBl U TEXHHUKH, OBJAJCHHE YMEHUAMH OOBACHATH (Pu3nueckue
ABJICHMS, TPUMEHSAS TOJYy4YEHHbIE 3HAaHMs, pelmarb 3aJa4d, B TOM YHUCIE
KAueCTBEHHbBIE U DKCIIEPUMEHTAJIbHBIE.
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[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealn3yeTrcs 3a
CYET TOr0, UTO YYAIIMECS BBITTOIHSIOT 3aJaHUs, B KOTOPBIX UM MIPEIIaraeTcs:

" Ha OCHOBE [IOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
(bu3nYecKue SBIEHUS B OKpPY>KaIOIIel MPUPOE U MOBCETHEBHON KU3HU;

" JCIIOJIB30BaTh MOJ PYKOBOJACTBOM II€/1arora Hay4Hble METO/Ibl HCCIIEIOBAHUS
(U3MYECKUX SBICHUM, B TOM 4YHCJIE JMJIS TPOBEPKH THUIOTE3 W MOIy4YEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C ONOPOM HA JUAAKTUYECKHI MaTrepuall mocie OOCYXIECHHS C
MEIarOTOM  Hay4yHbIE OCHOBBI HamOOJIE€e BaXXKHBIX JOCTHKCHHHA COBPEMEHHBIX
TEXHOJIOTUH, HAmpHMep, MPaKTUYECKOTO HCIONb30BAaHUS Pa3IMYHBIX HCTOYHUKOB
SHEPrUd Ha OCHOBE 3aKOHA IMPEBPAIICHHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUH.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAECT  OKCIIEPUMEHTAIBHOE
uccleoBaHle O00OOUIAlOIer0 XapakTepa Ha YCMOTPEHHE IMeJarora W Ipu €ro
nomomy. Paszmen 3aBepmiaeTcs IPOBENCHHEM JIHAarHOCTHYECKOW W OLICHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbrate uzyuenus (UMK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
obOyuatomerocs ¢ 3I1P Oyayt copmMupoBaHbl CIIEIYIONIUE JTUYHOCTHBIE PE3YJIbTaTh
B YaCTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

IIPOSIBIICHHE MHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(U3UYECKON HAYKH;

[IEHHOCTHOE OTHOIIICHUE K IOCTHXKCHUSM POCCUNCKUX YUEHBIX-(PUZUKOB,;

2) rpa’aaHCKOr0 U JyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B OOCYXJIEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMpPOoOJieM, CBS3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JOCTHKECHUI
bu3uKy;

OCO3HAHHUE BAXHOCTH MOPAIHHO-ITUUECKUX TPUHIUIIOB B JACATEILHOCTU
YYEHOT0;

3) 5CTETUYECKOTO BOCIIUTAHUS:

BOCIIPUSATHE ACTETHUUYECKUX KaueCcTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHHUS:

OCO3HAHHWE IIEHHOCTH (U3NYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA
MO3HAaHHWS MHpA, OCHOBBI PAa3BUTUS TEXHOJOTHM, BaXXHEHUIIECH COCTABISIOLIECH
KYJbTYPHI;
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pa3BUTHE HAY4YHON JFOOO3HATENBHOCTH, HWHTEpPECAa K MCCIEI0BATEIbCKON
JESITEIbHOCTH;

5) dopMupOBaHUA KyIbTYpPbl 3J0POBbS M 3MOLMOHAJILHOTO OJ1aronoxydus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BAXKHOCTH IPaBUJl OE30MaCHOTO MOBEICHUS Ha TPAHCIOPTE,
Ha JI0pOTrax, ¢ AMEKTPUUECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBHUSAX;

c(pOpMUPOBAHHOCTH HaBbIKa PEQIIEKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY
Y TAKOI'0 e MpaBa y APYyroro 4eJoBeKa;

6) TPy1I0BOTO BOCIIUTAHMUSL:

7) aKTUBHOE ydacTHE B PEIICHHHM NPAKTUYECKUX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNpbHON  OpraHW3alyy,  HACEJIEHHOro  IMyHKTa, pPOJHOrO  Kpas)
TEXHOJOTMYECKON M COLMAIbHOW HAMpaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIE H
(bU3MYECKUX 3HAHUM;

MHTEpEC K NPAKTUUECKOMY U3YUEHHIO PO eCcCcHil, CBSI3aHHBIX ¢ (PU3UKOI;

8) 3KOJIOTUYECKOTO0 BOCITUTAHMUS:

OpUEHTALlUsI Ha NpUMEHEHHE (U3NYECKUX 3HAHWM JUIs pelleHus 3anady B
o0JacT OKpy»Karolle cpeibl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
IIOCJIEICTBUN JUIsl OKPY KarOLIEN CpeIbl;

OCO3HaHUE TIJI00AJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJieM U IMyTel ux
peuIeHus;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHSIM COLIMAIBHON M PUPOIHOM CPEJIbL:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIOJIHEHUH HWCCIEAOBAHUM U
MPOEKTOB (PU3MUYECKON HANIPABIECHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSAM JIPYTHX;

NOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4Ye€pe3  IMPaKTHUYECKYIO
NEeSTENbHOCTD;

NOTpeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
UJIeH, MOHSTHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSIX;

OCO3HaHUE JACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JaCTH
busuKy;

IUTAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUMH;

CTpPEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKAa CBOMX JCUCTBUM C Yy4YE€TOM BIUSHHA Ha OKpPYXAIOLIyI Cpeny,
BO3MOYKHBIX IN100aTbHBIX MOCIIEICTBUM.

METAINPEAMETHBIE PE3YJIBTATHI

Osnaoenue yHueepcanbHbIMUu y4eOHbIMU NO3ZHABAM EJIbHOIMU OCUCH GUAMU:

1) 6a30BBIC JIOTHYCCKUE ICHCTBUS:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);

YCTaHABJIMBATh CYIIECTBCHHBIM MNpHU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JIJIS
000011IeHNS U CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOpPEUHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NICCKUM SIBIICHHSIM;
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BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBS3M TPU  HM3YYCHHH (DUIUIECKUX
SBJICHUM U TMPOIIECCOB, MPOBOJUTH BBIBOJBI C HMCIOJIB30BAHUEM JEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKHUX
BEJIMYMH, P HEOOXOAUMOCTH TOJI PYKOBOJACTBOM YUUTES;

BBIOMpaTh CIOCOO pemieHus ydeOHoOW (Qusnueckol 3amaun  (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHUs, BBHIOOp HauOoyiee MOIXOANIEIO0 € Y4ETOM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKHAE JCHCTBUS:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH M0 IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKU IKCIICPUMEHT,
HEOOJIbIIIOe  HCCIeoBaHUE (U3MUECKOTO SBJICHHS, TPU HEOOXOAMMOCTH O]
PYKOBOJICTBOM YYHUTEIIA;

dbopmynupoBaTh O0O0OIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIOICHUS, OTIBITa, UCCIIECIOBAHUS C OTIOPO Ha IJIaH/aITOPUTM.

3) pabota ¢ uHbop™MaIHei:

OPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHThI U 3allpoChl MpPU TOHCKE H
otOope mHMOPMAIIMU UM JTAHHBIX C YYETOM MPENJIOKEHHON y4eOHOU (pu3nuecKon
3a/1auu, IpU HEOOXOAMMOCTH IO PYKOBOJCTBOM YUUTEIS,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(GOPMAIINIO PA3IMYHBIX BUIOB U HOpM
MIPE/ICTABJICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
uHQOpMAIMU W WIIIOCTPUPOBATH pEIIaeMble 3aJadd HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, HHOU TpadUKoi U UX KOMOMHAITUSMH, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osgnaoenue YHUGepcanbHblMu yueoHviMu KOMMYHUKAMUGHbBIMU
oelicmeuamu:

1) obmieHue:

B XOJIe 00CYXJIeHHsI y4eOHOTO MaTepHuaa, pe3yJbTaToB J1abopaTOPHBIX padoT
M TIPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMbI M BBICKA3hIBAThH
UJIeU, HalleJIeHHbIE Ha peIIeHHEe 3aJayd W TOJJep’KaHue OJiarokenaTeabHOCTU
OOIICHHS;

COTIOCTAaBIISATh CBOU CYXKJICHUS C CYXIACHUSMHU JPYTHMX YYaCTHUKOB JHANIOra,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TIPEJICTaBIATh PE3YIbTaThl BBITIOJHEHHOTO (PH3WYECKOTO OIbITa
(dKCTIepUMEHTa, UCCIICAOBAHUS, POCKTA).

2) coBMeCTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYaJIbHOM
paboThI MPU PEIICHUH KOHKPETHOU (PU3NUYECKON poOIeMbl;

IIPUHUMATh L[EJIM COBMECTHOM JIEATENILHOCTH, OPraHU30BbIBATh IEUCTBHUS T10 €€
JOCTIKEHUIO: PaCIpeiesATh PO, 0OCYKIATh MPOIECCH U PE3YyIbTAaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh padOThHI, MOCTHras KaueCTBEHHOTO pe3yJibTara IIo
CBOEMY HAIMpPABICHUIO U KOOPIAUHUPYS CBOM JEHCTBUS C JAPYTHMH YJIE€HAMU
KOMaH/IbI,
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OLICHMBATh Kaue€CTBO CBOEr0 BKJIaJa B OONMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

Osgnadenue yHugepcanbHolMu yueOHbIMU PECYSIAMUGHBIMU OCUCH BUAMU:

1) camoopraHu3anys:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOUIUX IS
penieHus: GU3NUEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3JIMYHBIX  MOJAXOJAX  MPUHATHA  PEHICHUM
(MHOUBHIyaTbHOE, TIPUHSATHUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUIN TPYIIION);

COCTaBJISITh AITOPUTM pelieHusT PU3NIECKON 3a/1aui Wi TIJIaHa UCCIICTOBAHUS
C Y4ETOM UMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, MO/l PYKOBOJICTBOM
YUUTENS.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U TIpejjiarath IulaH €€ W3MEHEHMs, IMpu
HEO0OXOMMOCTHU O] PYKOBOJICTBOM YUHUTEII;

OOBSCHATh  TPUYUHBI  JOCTIKEHHS]  (HEJAOCTHMIXKEHHUs)  pe3yJbTaToB
JeSTEIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIHU U YCIOBUSIM.

3) SMOIIMOHANILHBIN UHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO JAPYroro 4eyjoBeKa B XOJIe CIOopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro.

4) npuHsTHE C€0S U IPYTUX:

MpU3HaBaTh CBOE MPABO HA OIMIMOKY MpPHU pelIeHUH (PU3NYECKUX 3a/1ady WIK B
YTBEPKJIECHUSIX HA HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

TpeOoBaHusi K MpeaMeTHBIM Pe3yJbTATAM OCBOCHHMS Y4eOHOro mpeamera
«Du3uKa», pacnpeaejeHHbIe 110 roAaM 00y4YeHUs

Pe3ynpTaThl mo roaam (GopMyIHpPYIOTCS MO MPUHUMUIY A0OABIEHUS HOBBIX
pe3yJabTaTOB OT ToAa K roay (pe3ynbTaTbl OYEPEAHOr0 roja MO YMOJIYaHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIAYIINX JIET).

7 KIIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpPaXarhb
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OpHUEHTUPOBATHCS B TMOHATUAX W OMNEPUPOBATH MMHU HAa 0a30BOM YpPOBHE:
¢usznyeckue M XMMHUYECKHE SIBICHUS;, HAONIOJCHUE, DKCIEPUMEHT, MOJEIb,
TUNOTE3a; €AWHUIBl (U3MYECKUX BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble
COCTOSIHMSI BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOEe
IBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, INPSIMOJIMHEMHOE), TPaeKTOpHs,
paBHOJEHCTByIOIIAass  cui,  jAeopmanuss  (ympyras,  IUIacTHYecKas),
HEBECOMOCTh, COOOIIAIONIUECs COCYAbl, C ONOPOM Ha JUAAKTHUYECKUN
MaTepual

— pa3nuuath sABieHUS (IU(Py3us; TEIIOBOE ABUKEHUE YacTHIl BEIIECTBA;
pPaBHOMEpPHOE  JIBUXKCHHUE; HEpaBHOMEPHOE  JIBUJKEHHUE; UHEPLINS;

22



B3aUMOJICHCTBUE TEN; pagHogecue meEPObIX men C 3AKPEnIEéHHOU OCblO
spawjeHus; Tiepenada JaBlIeHUsS TBEPABIMU TENAMH, KUAKOCTSIMU U Ta3aMu;
aTMoc(epHOE JlaBlICHWE; I[UJIaBaHWE TeJl; MPEBPAICHUS MEXaHUYECKOU
SHEPTrUu) IO ONMHUCAHUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIHHOIO
00CYXJICHHSI C Me/1arorom;

pacno3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3UUYECKUX SIBICHUN B OKPY>KaIOIIEM
MUpE, B TOM 4HCle (PU3UYECKUE SBICHHS B NPUPOAE: MPUMEPHI ABHKEHUS C
Pa3JIMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPHUPOJE; ACHUCTBHUE CHUJIBI
TPEHHsI B IPUPOJIC M TEXHHUKE; BIUSHUE aTMOCPEPHOTO TABICHHS Ha >KUBOMN
OpraHu3M; IUIaBaHWE PbIO; pblYard B TEJE YEJIOBEKA; MPU 3TOM IEPEBOJIUTH
OpPaKTUYECKyl0  3a7adyy B y4eOHyIl0,  BBIJIEHATh  CYIIECTBEHHbBIC
CBOMCTBa/MpU3HAKY (PU3NUECKUX SBJICHUI C MOMOLIBIO NIE1arora;

ONUCHIBAaTh W3YUYCHHBIE CBOWCTBA T M (PU3UUYECKHE SBJICHUS, HCIOJIb3YS
¢u3nyeckue BeMUUMHBI (Macca, 00BbEM, IUIOTHOCTh BEILIECTBA, BPEMs, YT,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSAXKECTH, BEC TeJla, CHIIa
TpEeHUs, J1aBlieHue (TBEPAOro Tena, XKUAKOCTH, raza), BhITAJIIKUBAIOLIAsA CUJIA,
MexaHudeckas paboTa, MOIIHOCTb, TUIEUO CUJIbI, MOMEHT CHJIbI, KO DUIIUEHT
MOJIE3HOTO JIEMCTBUS MEXAaHU3MOB, KUHETHYECKas: M MOTEHLIUAJIbHAS SHEPIHS)
C ONOpO Ha CXeMy; MpH OIMCAHUU PACKPbIBaTh (PU3HUUECKUH CMBICI
HCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYECHHS M €AMHUIIBI (PU3NYECKUX BEITUYMH,
HAxXo0umov opmynvl, cesa3vléaroujue OaAHHYI0 GU3UUECKYI0 8eIUUUHY C OPYeUMU
GeUYUHAMY, CMPOUMb 2pPAuUKU UZVUEHHBIX 3aA8UCUMOCTEl QU3UUEeCKUX
geauyuH C OTIOPON Ha AUAAKTUYECKUNA MaTepua;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SBJICHUS U MPOILIECCHI, UCTIONb3YS
MpaBuja CIOXKEHUS CHII (BIOJIb OJHOM IpsiIMOM), 3axon Iyka, 3axon Ilackans,
3axon Apxumeoa, npaeuno pagnogecus pviuaca (610Ka), «3010mMoe Npasuion
MexaHuKuy, 3aKOH COXPAaHEHHS MEXaHWYECKOM SHEpruu; Mpu STOM JaBaTh
CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3ANUCHIGANb €20 MAamemMamuiecKoe
8bIpAdCEHUE NOO PYKOBOOCMBOM Nedazo2d ¢ 00CydicoeHuem niana pabomol,
OOBACHATH (PU3MYECKUE SIBJICHUSA, TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyallli MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: Mpy MOMOLIH
[e1arora BhISBIISTh PUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux maroB ¢ omopou Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peliath TUIOBblE pacu€THbIE 3a7auyd B 1AeicTBHE C OMOpOM Ha aJrOpuUTM,
peBapUTEIbHO Pa300paHHbI COBMECTHO C TIEAAroroM, UCMOJb3ysl 3aKOHbI U
(dbopMybl, CBA3bIBatOLIME (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/layy 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUYECKUE BETUYHHBI B
dbopMynbl W TPOBOJAWUTH pacy€Thl, HAXOAUTh CIPABOYHBIE JAHHBIE,
HEOOXOUMBIE ISl peLIeHHs 3aa4, OLCHUBATh PEaTUCTUYHOCTh MOJTYYEHHON
(bH3UICCKON BEIIMUHHEL;

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UIECKUX
METOJIOB TOCJE MPEIBAPUTENILHOTO OOCYXACHHS C MEeJaroroM; MpH MOMOIIU
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nejarora B ONMKUCAaHUU HCCIIEIOBAHUS BBIIETSATH MIPOBEPSEMOE MPEANOI0KEHUE
(rumote3y), € OHOpPOM Ha JUIAKTUYECKUM MaTepuall pas3inyaTh U
UHTEPIPETUPOBATh MOJYYCHHBIA PE3yNbTaT, HAXOAUTh MOCTE OOCYXKIECHUS C
neJaroroM OMIMOKM B XOJI€ OTBITA, IeNIaTh BHIBOJBI IO €T0 pe3yjibTaTaMm;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIbHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3UUYECKUX SBICHUMN MM (U3MUECKUX CBOMCTB TEI:
GopMynupoBaTh TpPOBEpSEMbIE MPEANONIOXKEHHUS, COOHpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOT0 O0OpYIOBaHUS C OMOPOM Ha CXEeMy, 3alUChIBaTh XOJ
ombITa U (HOPMYIHPOBATH BHIBOBI MIOJT PYKOBOJICTBOM I€/1arora;

BBITIOJHATH MPsIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CWJIBl U TEMIIEPATYPHI C UCIIOJIH30BAHUEM AHAJIOTOBBIX U U(POBBIX MPUOOPOB
C OTIOPOIl Ha aJNTOPUTM; 3aIUCHIBAThH MMOKAa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

OPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBHUCHUMOCTH OJIHOM
(pU3MUECKOW BEJIMYMHBI OT JPYrOd C KCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUN
(3aBUCUMOCTH TIyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHH JBUKCHHS
TeNa; CUlbl MPEeHUs CKOIbJICEHUsi Om eeca mend, Kaiecmea o06pabomku
nogepxHocmei mel U HE3ABUCUMOCU CUTbl MpeHuss Om NIouaou
CONPUKOCHOBEHUSI mell;, CUIbl  YHAPYeOCmu Om  YOJIUHEHUS  NPYIHCUHDL,
8LIMANKUBAIOWE CUNbL OM  00BEMA NOSPYHCEHHOU Yacmu mena u om
NJIOMHOCMU  HCUOKOCIU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mead, Om
2NYOUHBL, HA KOMOPYIO NOZPYIHCEHO Meno, YCI08Ul NIABAHUS Mel, YCIOGULL
paenogecusi pvluaea u 010K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBAaTh B
IUIAaHWPOBAHUU y4€OHOIO HCCIIEOBaHMsI, cOOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHMs], CJeays TNPeUIOKEHHOMY IIaHy, (GUKCUpPOBAaTh pPe3yJbTaThl
MOJIyY€HHOW 3aBHUCHUMOCTH (PU3MYECKHX BEIWYMH B BHUJIEC MPEATIOKEHHBIX
TabIuI ¥ TPaUKOB, ENATh BEIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBAHMS;
MPOBOAWTh KOCBEHHBIE M3MEpPEeHHsS (U3HUECKUX BEIWYHH (TUVIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO Tela; CHJIa TPEHUSI CKOJBXKCHHUS; TaBICHHE
BO3/yXa; BBITAJIKUBAIONIAS CHJIA, IEHCTBYIONIAsA HA MOTPYKEHHOE B KUAKOCTD
TeN0; KOI(PPUIMEHT TOJIE3HOTO NEUCTBHUS MPOCTHIX MEXAHU3MOB), CIEIYS
OpEJIOKEHHOM  MHCTPYKLIMM; TPU  BBIIOJHEHUH  W3MEpPEHUN 1o
PYKOBOJICTBOM IeJarora coouparb 53KCHEPUMEHTAIbHYI0 YCTaHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMUMHBI,

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TpHU paboTe C J1abopaTOpPHBIM
00opyIOBaHNEM TIOCIIE TPEABAPUTEIHHOTO 00CYKICHHUS C TIEIarOroM;
COTIOCTABJIATh TPHUHIHUIBI JCHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYAbI, 0apOMETp, pbIvar,
MOJBVKHBIM W HEMOABUXHBIA OJOK, HAKJIOHHAS IUIOCKOCTh C OIMOPOW Ha
TAIAKTHYECKUN MaTepual;

XapaKTepU30BaTh MPUHLHUIBI TEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB MOCJE MPEABAPUTEIHLHOTO OOCYXKIACHHS C MEIaroroM ¢ Omnopoi Ha
UX onucaHus (B TOM 4YHCJE: MOAIIUITHUKH, YCTPONCTBO BOJOIPOBOA,
TUAPABIMYECKUA  Tpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC,
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apeoMeTp), WCHOJb3ysd 3HaHUS O CBOWCTBAX (DU3MYECKUX SBICHUH U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJUTH NMPHUMEPHI / HAXOAUTH UHPOPMALIUIO O TMPUMEPAX MPAKTUYECKOTO
UCIIOJIb30BAaHUSl ~ (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KU3HM  JJIA
oOecrieueHus 0€30MacCHOCTU MpU OOpalleHUH ¢ NpUdOpaMHu U TEXHUUYECKUMHU
YCTPOMCTBaMH, COXPAHEHUS 3/I0OPOBbS M COOIIOECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

— OCYILIECTBIJIATH C MOMOIIBIO Mefarora 0T00p UCTOYHUKOB MH(POPMAIIUU B CETU
HHTepHET B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3aIPOCOM, Ha OCHOBE
UMEIOIINUXCSl 3HAHUW U MYTEM CPaBHEHUS PA3JIUYHBIX HCTOYHHKOB BBIIEISATH
uHpoOpMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBOM MM MOXKET ObITh
HEJ0CTOBEPHOI;

— HCIIOJIb30BAaTh IPU BBIMOJIHEHUM YYE€OHBIX 3aJaHUl HAyYHO-NOMYJISIPHYIO
TuTepaTypy (U3HUECKOTO COACpKaHHs, CIPaBOYHBIE MaTepuaibl, PECypCHI
cetu  MuTepHer; Bnajerb npuéMaMud  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

— Cco3[aBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJEHHEM IUlaHa pPaOOThI
KpaTKue MHCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (PU3NYECKOr0 COAECpXKaHUs, B TOM 4HCIE IyOJIMYHO [JenaTh
KpaTKue COOOILEHUs O pe3yibTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHMUIL;
OpU 3TOM I'PaMOTHO HMCHOJIb30BaTh M3yYEHHBIH MOHSITUHMHBIN ammapaT Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

— TMpHU BBIIOJHEHUU YYEOHBIX MPOEKTOB U HCCIECJOBAHUNM MOJ PYKOBOJCTBOM
nefarora pacmpenensTh OOS3aHHOCTH B TPYNNEe B COOTBETCTBHU C
MOCTaBJICHHBIMUA 3a/1adyaMH, CIEIUTh 3a BBITIOJHEHHUEM IUTaHA [EHCTBUM,
aJIecKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIIHL
BBICTpAaMBaTh KOMMYHHUKATHBHOE B3aMMOJCIHCTBHE, YYMUTHIBAsS MHEHHE
OKpY>KaIOIIHX.

8 KUIIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpPaXarThb
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OPHUEHTUPOBATHCA B MOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABHIKCHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHHS BEILIECTBA, KPUCTAJUIMUECKHE U aMOp(HbIE Tesa, HACHIIICHHBIH U
HEHACBIICHHBIA I1ap, BIIAXKHOCTh BO3AYyXa; TEMIIEPATypa, BHYTPEHHS
JHEprUs, TEIUIOBOM JIBUTATElb, DJJEMEHTAPHBIM JJIEKTPUYECKUN  3apsn,
JJIEKTPUYECKOE  II0JIe, NPOBOAHUKUM U JUDJIEKTPUKH,  IIOCTOSIHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

— pa3nuyaTh SIBJIEHUS TOCJE MPEABAPUTENILHOIO OOCYXKACHHS C IeIarorom
(TeryioBOE  paclIMpeHHe/cKaTue, Temlonepeaaya, TEIUIOBOE pPaBHOBECHE,
CMauuBaHUe, KallWUIAPHBIC SBICHUA, UCIIApEHUE, KOHICHCAlUs, IJIaBICHUE,
KpUCTaJIU3aLus (oTBepneBaHue), KUIIEHUE, Temionepeaaya
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(TEemIONpOBOJHOCTb, ~ KOHBEKLMS,  M3JIy4Y€HHE);  DJEKTpU3alUMs  Tell,
B3aUMOJEHCTBUE 3aps0B, JEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBHE MArHUTHOTO IIOJIS
Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHWUTHasi WHAYKIUS) 1O OIMUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIHMX JTaHHOE
(bu3nyuecKoe BICHUE;

pacno3HaBaTh C IMOMOIIbIO TMeAarora MpPOSBICHUE H3YYEHHBIX (DU3UUECKUX
SBJICHUH B OKPY’KAIOIIeM MHUpPE, B TOM YHUCIIe (PU3NUECKHE SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSKEHUE U KANIMJUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B
npupone, usnydenue ConHIa, 3amep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra; OJJIEKTPUYECKUE SBJICHUS B
aTMocdepe, 3IEKTPUYECTBO MKUBBIX OPraHW3MOB; MAarHUTHOE ToJie 3eMIIH,
apelid morocoB, PO MArHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISTh
CYLIECTBEHHbIEC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUI;

ONHUCHIBaTh MOJ PYKOBOJACTBOM Iefarora ¢ OOCYXJIEHUEM IUIaHa padOThI
M3Y4YEHHBIE CBOMCTBA Te€N U (PUINYECKHUE SIBICHHS, HCHOJNB3Ys (pU3nyecKue
BEJIMYMHBI (TEMIeparypa, BHYTPEHHSS OHHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHAsA TEIUIOEMKOCTh BEIIECTBA, YIEIbHAS TEIUIOTA IUIABJICHUS, YACIbHAs
TEIJI0Ta NapooOpa3oBaHMsl, yHAeNbHas TEIUIOTa CrOpaHHWs  TOIUIMBA,
KO3(PUIIMEHT MOJE3HOro JEWCTBHS TEIUIOBOM MAaIIMHbI, OTHOCHUTEIbHAs
BIIQ&XXHOCTb BO31yXa, DJEKTPUYECKUM 3apsl, CHUJIa TOKA, DIJIEKTPUYECKOE
HaIIpsDKEHHWE, CONPOTHBIICHUE IIPOBOJAHHUKA, YIEIBHOE COIPOTUBIICHUE
BEIIECTBa, padOoTa M MOIIHOCTH 3JIEKTPUYECKOrO0 TOKA); MpPU ONUCAHUU
OpaBWJIBHO TPAaKTOBaTh C MOMOUIbIO Mejgarora (U3HUECKUH  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUYEHUS M EAUHMIBI (PU3NYECKUX BEJIUYMH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BEIMUUHY C
ApPYyTMMU  BEJIWYUHAMH, CTPOUTh TpaduKU HM3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH,

OMpeaeNsaTh MOCNe MPEABAPUTEIBHOIO OOCYXKJIEHUS C IeIaroroM CBOMCTBA
TeN, (PU3HYECKHE SIBJICHUS M TPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOPUHM  CTPOCHUS  BEUIECTBA,  NPUHLMII
CYIEpHO3ULMHU ToJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsja,
3akoH Owma Uil ydacTka Lenu, 3axkoH [[coyns—/lenya, 3aKOH COXpaHEHUS
SHEPruM; NpPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpod Ha LHU(pPOBble 00pa3oBaTEIbHBIC
pecypcsl;

COOTHOCHUTB I0JI KOHTPOJIEM Mefarora puU3ndeckue mporecchl U CBOWCTBA TeT,
B TOM UYHCIE WM B KOHTEKCTE CHUTYyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, P MOMOIIM 1€1arora BhISBIATh IPUYMHHO-CIICICTBEHHBIE CBS3H,
CTpPOUTH OOBSACHEHUE U3 1—2 TOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 W3yYeHHbIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
peniaTh TUINOBBIE PacUETHBIE 33a4d B |—2 AEMCTBUSA C OMOPOM HA aNTOpPUTM,
MpeBAPUTENILHO Pa300paHHbBIN COBMECTHO C MEJAroroM, UCIOIb3Ys 3aKOHbBI U
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(dopMyIibl, CBA3bIBaIOIINE (PU3MUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSA
3a/la4yd 3alUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX IS
pelleHusl 3ajayd, BbIOMpaTh 3aKOHBI U (POpPMyJbl, HEOOXOIUMBIE IS €€
peuieHus, NPOBOAUTH pPacdy€Tbl M CpPAaBHHUBATh IIOJYYEHHOE 3HA4YCHUE
(u3nyEeCKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPEICTaBICHUE O MpoOJieMax, KOTOPbIE MOXKHO PEUIMTh IPU MOMOIIU
(Gu3NYECKUX METOJOB MOCINE MPEABAPUTEIHHOTO OOCYXKICHHS C TEIaroroM;
HCIIOJB3YS ONHUCAaHNE HCCIICIOBAHUS], BBIJICIIATH IIPOBEPSEMOE
IIPEANOJIOKEHHE,  OLICHUBATH  IPABWIBHOCTh  IOPSAKA  IPOBEACHUS
WCCIICIOBAHMS, 1€J1aTh BBIBOJBL,

YMETh HAaXOJUTh C HCIOJIb30BAaHHEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI IO HAOJIIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB TEN
(KanwIsipHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3[yXa OT €ro o0béMa,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MIPU U3IIyUYEHUU OT
[[BE€TA M3JIy4arOILEH/IOTIOMAONIEH TOBEPXHOCTH; CKOPOCTh MCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUIKOCTH U TUIOIIAIN €€ MOBEPXHOCTH; IEKTPU3ALUSA TEI U
B3aMMOJICHCTBUE DIJIEKTPUYECKUX 3apANIOB; B3aMMOJEUCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJM3allds MAarHUTHBIX TMOJE€Hd TOCTOSHHBIX MAarHUTOB;
NEUCTBUS ~ MArHATHOIO  TOJS HAa  INPOBOAHUK  C TOKOM,  CBOMCTBA
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENII  MOCTOSHHOTO  TOKA):
(bopMynMpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMPaTh YCTAHOBKY U3
PEJI0KEHHOTO 000pYI0BaHUS C ONOPOM Ha CXEMY; OINHUCHIBATh XOJ| ONBITA U
(opMyIUpPOBATH BBIBOJIBI 11O PYKOBOJCTBOM I€Arora;

UMETh MPEACTABICHUS O HW3MEPEHMHM TEMIEPAaTypbl, OTHOCUTEIBHON
BJIQXKHOCTH BO3/yXa, CUJIbI TOKA, HANPSKEHNS C UCIIOJb30BAaHUEM aHAJIOTOBBIX
NpuOOPOB M JAaTYUKOB (U3MUECKMX BEIMYMH, MpPU MOMOIIM Meaarora
CpaBHMBATh peE3yJbTaThl H3MEPEHUU C Y4YETOM 3aJaHHON aOCOJFOTHOMU
ITOTPEIIHOCTH;

IIPOBOAUTH COBMECTHO C IIEJAaroroM MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM
(u3MUEeCKOW BEJIMYMHBI OT JAPYrod C KCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUN
(3aBHCHMOCTBh  CONIPOTHBIIEHHS IMPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAIH
IIONIEPEYHOr0 CEYEHUS U YAEIBHOIO COIPOTUBIIEHUS BELIECTBA IPOBOJHUKA;
CWJIBl TOKA, MAYLIETO 4epe3 IMPOBOJHUK, OT HANPSDKEHHMsS HA IPOBOJHHUKE;
HCCIIEOBAHUE  IIOCIEAOBATEIBHOIO M MApAJUIEIBHOIO  COEAUHEHUU
MPOBOJAHMKOB): IUIAHUPOBAaTh HCCIEIOBaHHE, COOMpATh YCTAHOBKY H
BBIITOJIHATH U3MEPEHHUS 10, PYKOBOACTBOM II€1arora, Ciaeays IpeajioxKEHHOMY
I1aHy, UKCUPOBATH PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TAOIUI U
rpaduKoB, JeNaTh BBIBOJIBI MO pe3yJbTaTaM UCCIEIOBAaHUS MOCIE 00CYKICHHUS
C IEaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEpEHUs] (PU3MYECKUX BeJUYuH (yIenpHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOIHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € IOMOLIbIO I[eJarora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY, CIE€Ays  MPEUIOKEHHON
WHCTPYKLMH, U BBIYUCIATh 3HAYEHUE BETUUNHBL;
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coOMIoaTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C ME€1arorom;
CONOCTAaBJATh C IIOMONIBIO II€arora TIPUHIUIBI JIEUCTBUSA HW3YyYECHHBIX
npruOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAHUS (B TOM UHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THIPOMETp, NapoBas TypOHHA, aMIepMeTp,
BOJIBTMETP, CYETUYMK DJJIEKTPUYECKOW DHEPIUM, JJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTeiIbHBIC AIIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEAOXPAHUTEINN; BIEKTPOMATrHUT, 3JIEKTPOJABUrATENb MOCTOSHHOTO TOKA),
MCIIOJNIB3YSl METOJMYECKHUE MaTepuaibl O CBOMCTBaX (PU3MYECKHUX SBICHUN U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIHLHOTO OOCYXKJIEHUS C TEIaroroM MpoCThIe
TEXHUYECKUE YCTpPOWCTBA W M3MEpPUTENbHbIE NPHOOPHI IO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JABUTaTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, pEeoCcTar);
COCTaBIAITb CXEMBI JJICKTPUYECKMX LENed C  IOCIEAOBATEIbHBIM U
NapajuieIbHbIM COECIMHEHUEM 3JIEMEHTOB, COOTHOCSI YCIIOBHBIE OOO3HAUYEHHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

MPUBOJIUTH MPUMEPBI/HAXOAUTh WH(OpPMALMIO O MPUMEpPAX MPAKTHUYECKOTO
UCIIOJIb30BaHUSl ~ (PU3MYECKUX 3HAHMM B  TOBCEJHEBHOM IKWU3HM IS
oOecnieyeHus 0€30MaCHOCTH MpHU OOpaIleHUH ¢ IpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHMs 370POBbsI M COONIIONEHUS HOPM 3KOJIOTHYECKOIO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

OCYIIECTBIISITh C MOMOIIBIO TMEJarora MOUCK HHpopManuu (QU3NIECKOro
colepkaHus B ceTh VHTEepHET, Ha OCHOBE HUMEIOUIMXCS 3HAHUM MU IyTEM
CpPaBHEHUSI JOMOJHUTENbHBIX MCTOYHHMKOB BBIICIATH MH(OPMALMIO, KOTOPAs
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh IMPHU BBINOJHEHUU Y4€OHBIX 3aJaHUN OTOOPaHHYIO MEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOr0 COJAEpkKaHUs, CIPABOYHBIC
Marepuaisl, pecypcesl cetu MHTepHeT; BiaaeTs npuéMamMy KOHCIIEKTUPOBAHUSA
TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha aJrOpUTM U YTOUHSIOIIME BOIPOCHI IIEAArora;

co3JaBaTh IMOJ PYKOBOJACTBOM IIeJjarora C OOCYXJIEHHUEM IUIaHa paloThl
NMCbMEHHBIE U KpaTKue YCTHbIE cooOIleHus, ob6obOmas uHdopMaluoo u3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOrO COJEpKaHHUs, B TOM YHCIIE MyOIMYHO
NPEACTABIATH PE3YJIBTATHI IPOEKTHON WM UCCIEA0BATEIBCKON NESITENBHOCTH;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHSITUWHBIN almapar Kypca
(U3HUKH, COMPOBOXKIATh BBICTYIUICHHUE MTPE3CHTAIINEH;

MpU  BBIMIOJIHEHUH Y4YEOHBIX TMPOEKTOB H UCCICNOBAHUNM (U3HUECKUX
MIPOLIECCOB MO/ PYKOBOJACTBOM I€Iarora pacrnpeaesTh 00I3aHHOCTH B IpyIIe
B COOTBETCTBUU C ITOCTABJICHHBIMH 33J]a4aMU, CJIEIUTH 3a BBINIOJIHEHUEM IIJIaHA
NEeUCTBUIN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]l B
NEATENIbHOCTh TPYMIbI; BBICTPAUBATh KOMMYHHKATMBHOE B3aMMOJIEHCTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.
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9 KJIACC
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHUM:

— OPHUEHTUPOBATHCS B TOHATHUAX W OMNEPUPOBATH MMH HAa 0a30BOM YpPOBHE:
cucteMa OTcuéra, MaTepHaibHas TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTH
MEXaHWYECKOTO ABIKECHUS, nedopmarus (ympyras, TUtlacTHUeckas), TPeHHE,
yenmpocmpemumevbHoe YCKOpeHue, HEBECOMOCTbh W TIEPErpy3Kd; IIEHTP
TSDKECTH; a0CONIOTHO TBEPAOE TeNo, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE; MEXaHMYECKHE KOJIeOaHWsT U BOJIHBI, 3BYK, HWH(Pa3BYK
U yJIBTPa3BYK; 3JECKTPOMAarHUTHBIC BOJIHBI, IIKajda 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOULCHUS,
anb(a-, 6eTa- U raMMa-u3ITydeHUs], H30TOTIbI, SJICpHAs DHEPTreTUKA;

— COOTHOCHUTH SIBJICHHS TIOCIIC IIPEIBAPUTEIBHOIO0 OOCYXJICHHUS C IeJarorom
(paBHOMEpHOE u HEPaBHOMEPHOE IPSIMOJIMHEHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE TIPSMOJIMHCHHOE JBHKEHUE, CBOOOJHOE IIaJIecHUe Te,
PaBHOMEPHOE JBIDKEHHE IO OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTHUBHOEC
IBIDKEHUE, KoJeOaTeIbHOe [BIDKCHHE (3aTyXalollie W  BBIHYKICHHBIC
KojieOaHus), PE30HAHC, BOJHOBOE  JIBMKEHHE, OTpPaKEHHE  3BYKa,
IPSAMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHUE U TIPEJIOMIICHUE CBETA, MOJTHOE
BHYTpEHHEE OTPAKCHHE CBETa, pa3IOKEeHHE OeJIoro cBeTa B CIEKTP U
CIOKCHHE  CIIEKTPaJIbHBIX  I[BETOB, JHUCIEPCHUS CBETa, €CTECTBEHHAas
PaINOaKTUBHOCTh, BO3HHKHOBEHHME JIMHEHYATOTO CIIEKTpa H3JIYUCHHUS) IO
ONMCAaHUI0 HMX  XapaKTEepPHBIX CBOHNCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (U3UUECKOE SIBJICHUE;

— pacrio3HaBaThb C TIOMOIIBIO TIEAArora MPOSBICHUE H3YYCHHBIX (DHU3NICCKUX
SIBJICHHH B OKpYXaromeM Mupe (B TOM dnciie (U3NIECKUe SIBICHUS B IPUPOJIC:
MIPWIMBBI W OTJMBBI, JBWKEHHE TuIaHeT COJIHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBIDKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSATHE 3BYKOB  JKWBOTHBIMH,
3eMJICTPSICEHHE, CEHCMHUUYECKHE BOJIHBI, IIyHAMH, 9XO, I[BETa TCJI, ONTHYCCKUE
SIBJICHUS B pupoIe, OMOJIOrNYECKOE JIeficTBUE BHIMMOTO,
yIbTPA(UOICTOBOTO M PEHTTCHOBCKOT'O  M3JIYYEHHUH,  €CTECTBEHHBIN
paguoaKkTHBHBIM (OH, KOCMHUYECKHE Jy4d, pagdOaKTUBHOE H3IyUYCHHUE
IIPUPOJIHBIX MHUHEPAJIOB; JICUCTBHUE PAJAMOAKTUBHBIX M3IIYYCHUN HA OpraHW3M
YeJIOBEKA), MPU ATOM T0J] PYKOBOJICTBOM Te[arora nepeBouTh MPaKTUIECKYIO
3a7aqy B Yy4eOHYI, BBIJACIATH  CYIICCTBEHHBIC  CBOWMCTBA/NIPH3HAKH
(bu3NUECcKUX SIBICHUI;

— ONMUCHIBATH TOJI PYKOBOJCTBOM IIie/larora ¢ OOCYXJCHUEM IUIaHa padoThI
W3YYCHHBIC CBOWCTBA TeNl W (PU3WYCCKUE SIBICHHS, WCIONB3YS (DH3nUecKue
BEJIMYMHBI (CpEIHSIS W MrHOBEHHAas CKOPOCTh Tella IIPH HEPaBHOMEPHOM
JIBWKEHUH, YCKOPEHUE, MepeMelieHue, MyTh, YIII0OBas CKOPOCTh, CHJIa TPCHHS,
Cujia yOpyrocTH, CWJia TSKECTH, YCKOpEHHE CBOOOTHOTO MaJCHUsI, BEC TeJa,
UMITYJIbC T€la, HUMIYJIbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTD,
MMOTEHIIMAJIbHAS DSHEPrus Tela, IOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHITUATBHAS DHEPTUS CKATOW MPYKUHBI, KHHETHUECKash YHEPTHs, MOJIHAS

29



MEXaHUYeCKas SHEprus, MepuoJ W 4YacToTa KOJeOaHWil, [JIMHA BOJIHBI,
IPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MTOKA3aTeIb IMPETOMIICHUS
Cpelpl); MpU ONUCAHUM C TIOMOILBIO YUYUTENs MPAaBWIBHO TPaKTOBATh
(U3NYECKUI CMBICII MCIONb3YyEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIBI
(u3nyecKuX BEIMYMH, C ONOPOM HAa METOJUWYECKHUX MaTepuan HaXOIUTh
(opMyJibl, CBSA3BIBAIOIIME JAHHYI0 (U3NYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEN (U3HYECKUX
BEJINYMH;

XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUS C NeAaroroM
CBOMCTBa Tel, (U3MUECKUE SBICHUS U TPOIECCHI, HCHOJB3YS 3aKOH
COXpaHEHUS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLUI CYIIEPIO3ULIAN
CWJI, MPHUHLMII OTHOCUTENbHOCTH ['anmuies, 3akoHbl HbloTOHA, 3aKoH
COXPAHEHUSI MMIIYJIbCA, 3aKOHBl OTPaKCHHSI U IPEJIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO M MacCOBOTIO YHCENI IPU SANECPHBIX PEAKLUUAX; MPHU
TOM HaXOJMUTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIp@XXEHHE C OMOPOM Ha IUPPOBBIE 00Pa30BATEIbHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora puU3ndeckue npouecchl U CBOWCTBA TET,
B TOM 4YHCI€ W B KOHTEKCTE CHUTyallMil NPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOUIM ME€Jarora NpUIMHHO-CIEACTBEHHbIE CBS3H,
CTpOUTH OOBSICHEHHME U3 2—3 JIOTHYECKHX IIaroB ¢ Omopoid Ha 2—3
M3YYEHHBIX CBOWCTBA (PU3MYECKUX SABJICHUM, (PU3NYECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

peniaTh TUIOBBIE PacUETHBIE 33Jlaud B |2 AEWCTBUSA C OMOPOM HA alrOpUTM,
peIBapUTEIbHO Pa300paHHbI COBMECTHO C, MUCIIOJIB3Ys 3aKOHBI U (hOPMYIIbI,
CBsI3bIBaOIIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJlayd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTAIOUIME WM W30BITOYHBIE
JaHHbIE, BBHIOMPATh 3aKOHbI M (QOPMYJbI, HEOOXOIWMMBIE JIi PELICHHUS,
MPOBOJIUTh PAcUYE€Thl U OLEHUBATH C TOMOLIBIO YUYHUTENS PEATMCTUYHOCTD
MOJIy4YEeHHOTO 3HAaYeHUs (PU3UUECKOUN BEJIMYUHBI,

MMETh NPEICTaBICHUE O MpoOiIemMax, KOTOPbIE MOXHO PEIIUTh IPHU MOMOIIU
(u3nYecKuX  METO/IOB; HCIOJB3YyS ONHMCAHME HCCJIENOBaHMs, IOCIE
OpEeIBAPUTEIBLHOTO OOCYXKJIEHUSI C TMEJaroroM BBIICIATH POBEPSEMOE
OPEANOIOKEHNE,  OLICHUBAaTh  IMPAaBUJIBHOCTb  NOPSAJAKA  MPOBEACHUS
MCCJIEIOBAHMsI, JIEJIaTh BBIBOIbI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOICHUI
Y OIBITOB;

YMETh HaXOJUTh C HCIOJb30BaHHEM LU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB
OMbITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpAaHEHUS JHEPTUU;
3aBUCUMOCTH TE€pHOJia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTb OT aMILIUTYJIbl MaJIbIX KOJeOaHMI;
NPSIMOJIMHEMHOE paclpoCTpaHEeHHE CBETA, pasioskeHue O0eoro cBeTa B CIEKTD;
M3Yy4YE€HHUE CBOWCTB M300pak€HHUS B IJIOCKOM 3€pKajie U CBOMCTB M300paxeHHs
npenMera B coOuparolied JIMH3e; HaOMIoJeHHe CIUIOMIHBIX U JIMHEeHuYaThIX
CHEKTPOB M3JIYYEHHUS): CAMOCTOATEIBHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
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Habopa 00OpYyIOBaHUS C OMOPOM HA CXEMY; OMKCHIBATH XOJ OMNBITA U €0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOACTBOM I€/1arora;
IPOBOJUTh TPU HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Oompenensis
CpelHee 3HAUE€HHE U3MEpSAeMOW BEIUYUHBI (QoKycHoe paccmosinue
cobuparouet JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHLHOTO TPUOOPa;
MIPOBOAUTH COBMECTHO C T€IarOrOM MCCIIeIOBAaHUE 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYMH C UCTOJb30BAaHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTb IyTH OT
BpEMEHH TIPU PAaBHOYCKOPEHHOM JIBIKEHUM ©0€3 HadallbHOM CKOpPOCTH;
neproja KoJiebaHMM MaTeMaTHYeCKOro MAasTHHKAa OT JJIUHBI  HUTH;
3aBUCUMOCTH YTJia OTPaKEHUs CBETA OT yrja MaJeHUs U yria IpeioMIIEHUs OT
yria najeHusi): mociie o0Ccy AeHus 0]l pPyKOBOJICTBOM IeJjarora IiaHupoBaTh
UCCIIE[IOBaHUE, COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJyUYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUJAE TaOIUL U TpaduKoB, AeNaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;
COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYUH (CPEIHSST CKOPOCTh
¥ YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOTHOTO
nafeHus, >KECTKOCTh TPYKUHBI, KOIPPUIMEHT TPEHUA CKOJIBKEHUS,
MexaHudeckasg paboTa U MOIIHOCTb, 4YacToTa W Mepuoja  KoJeOaHHid
MaTeMaTUYECKOT0 U MPY>KMHHOTO MAasTHUKOB, ONITUYECKasi cujla coOMparouei
JUH3bI, PAJUOAKTUBHBIM (OH): C TMOMOIIBIO TMeJarora IJIAaHUPOBATh
U3MEpEHMsI; CcOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH
U3MEpEeHMs], CJenysl MNPeVIOKEHHONM MHCTPYKIMH; BBIYMCIATh 3HAYEHUE
BEJIMUMHBl U aHAJIM3UPOBATh IMOITYUYECHHbIE PE3YNIbTaThl C Y4ETOM 3a/aHHOM
IIOIPELTHOCTHA U3MEPEHUN;
coO0/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpHU padoTe C J1abOopaTOpHBIM
000pyIOBaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C MEJarorom;
COTIOCTABJIATh C TIOMOINBIO TEJarora OCHOBHBIE TPU3HAKH H3YYCHHBIX
(¢usznyeckux Mojenel: MarepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEJO,
TOUEYHBI UCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAsi MOJI€JIb @aTOMHOTO Siipa C OMOPOil Ha METOIMYECKUE MaTepHalIbl;
XapaKkTepu30BaTh IOCIIE€ TMPEABAPUTEIBLHOTO OOCYKIEHUS C IIeIaroromMm
NPUHLUIBL JCHCTBUSI WU3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTOpON HAa WX OMHCaHUsA (B TOM YHUCIE: CHUAOMETP, NAaTYHKH IOJOKCHHS,
paccTosiHUSL M YCKOPEHHUsS, PaKeTa, DXOJIOT, OYKH, MepHcKor, ¢oToanmapar,
ONTUYECKHUE CBETOBOJBI, CIEKTPOCKON, [O3UMETp, Kamepa Bmuibcona),
UCIIONB3Ys IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI;
MCTIONB30BaTh MOJI PYKOBOJCTBOM I€Iarora CXeMbl U CXeMAaTUYHbIC PUCYHKH
M3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HW3MEPUTENbHBIX MNpUOOPOB H
TEXHOJIOTMYECKUX TPOIECCOB MPH PEUICHHH Y4eOHO-TIPAKTUYECKUX 3a/1ay;
ONTUYECKUE CXEMbl ISl TIOCTPOEHUS HU300paKEHUN B IUIOCKOM 3€pKajie U
cobuparoIei JIuH3e;
NPUBOJUTH MPUMEPBI/HAXOIUTh HHPOPMAIMIO O MPUMEpPaX MPAKTHIECKOTO
UCIOJIb30BaHUSl ~ (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW >KHU3HM  JJIA
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oOecrnieueHrs 0€30MacHOCTU MpU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHMsI 370POBbsI U COONIIONEHUS HOPM 3KOJIOTMYECKOIO
IIOBEJICHUS B OKPYKaloIlIeH cpene;

OCYIIECTBIIAATh IO  PYKOBOJACTBOM  IleAarora IOMCK  HMH(OpManuu
¢usnyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENBbHO (HOpMYIUpys
MMOMCKOBBI  3ampoc, HAXOAUTh MYTH  OMNPENENEHUs JOCTOBEPHOCTH
MOJIy4eHHOW MH(OpPMALIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U TIOTOTHUTEIBHBIX
MCTOYHHKOB;

HCIIOJIb30BaTh MPHU BBINOJHEHUN Y4E€OHBIX 3aJaHUN OTOOPaHHYIO MEAAroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3MUECKOTO COJAEP)KAHUS, CIIPAaBOUHBIE
MaTepuaibl, pecypchl ceTu VIHTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHMS
TEKCTa, NpeoOpa3zoBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OIOpPOM Ha aNrOpUTM M YTOUYHSIIOLIME BOIPOCHI IE€JArora; Co31aBaTh IOJ
PYKOBOJACTBOM Iieiarora ¢ OOCYXKJIEHHEM IUIaHa paloThl MHUCbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE MH(GOpPMAIMU W3 HECKOJBKUX HCTOYHHKOB
(pU3HUECKOro COAEpKaHusl, MyOJINYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEbHOCTH; MPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBI TOHATUWHBIA anmapar HW3y4yaeMoro pasfena (u3suku
CONPOBOX/JIaTh BBICTYIUICHUE TMpEe3eHTalMed ¢ Yy4€ToM O0cOoOeHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

32



TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckoe INIAaHUPOBAHUC U KOJIMYCCTBO 4YAaCOB, OTBOAHUMLIX Hd OCBOCHHUC Ka}K,HOﬁ TCMBI y‘I€6H01“0 npeamMeTa

«Duzuka» aganTUpOBaHHOUW paboueit

IporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHMs OOYYAIOMIMXCSA C 3aJIePKKOU

MICUXUYECKOTO Pa3BUTHS, COBIAAAET C COOTBETCTBYIOIIMM Pa3esioM paboyei mporpaMMbl ydeOHOro npeamera « Duszuka
o0pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHusl.

7 KJIACC (68 u)

Temarnuyecku
i 0JI0K, TEMa

OcHoBHOE co/lep:KaHue

OcHoBHbBIE BU/bI 1eSITeJIbHOCTH YUALIUXCSH
(Ha ypoBHe y4eOHBIX AeHCTBHI)

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPYsKaoIero Mmupa (6 1)

Puzuka —
HAyKa 0
npupoze (2 4)

®usnka — Hayka O NpUpoje. SIBIEHUS MPUPOIBI
(MC). Owusnueckue SBJICHHUS: MEXaHUYECKHUE,
TEIJIOBBIE, AJEKTPUUYECKHUE, MArHUTHBIE, CBETOBBIE,
3BYKOBEIE.

BbIsiBlIEHME OCHOBHBIX DAa3MUMi IPU TMOMOIIM IE€Jarora Mexay
¢u3nYeCKUMHU U XUMUYecKUMU npeBpaiieHusMu (MC — xumus).
PacrniozHaBanue 1 kinaccudukalys nocie o0CyXAeHus ¢ MeAaroroM mpu
MOMOUIY HaBOSIIUX BONPOCOB (M3MUYECKUX SIBICHUN: MEXaHUYECKUX,
TEIUIOBBIX, MEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

Habmtonenue u onucanue Gpu3n4eckux sSBJICHUM Ha 6a30BOM ypOBHE.

duznueckue

BeJIMYNHDI
(2 4)

Odusnyeckue BelWUYUHBL. M3Mepenue (usmueckux
BeNMYMH. Qu3suyeckue npubopwvl Ilocpewinocmo
uzmeperuti. MexayHapoIHasi CUCTEMa €IMHUILI.

Jemoncmpayuu

1.Mexanuyeckue, TEIUIOBBIC,

MarHuTHBIE, CBETOBBIC SIBJIICHHUS.
2.®Ousnyeckue MPUOOPHI W TPOIEAYpa MPSIMBIX
MU3MEPEHUI aHaJIOTOBBIM u U (HpPOBBHIM

OJICKTPHUYCCKUC,

Onpenenenve npu TOMOILIM Tefarora I€HbI
M3MEPUTENBHOTO Mpudopa.

W3mepenne mno oO0pas3lly noJ pPYKOBOACTBOM IIeAarora JIMHEHHBIX
pa3MepoB TeN U MPOMEKYTKOB BPEMEHH C YUETOM MOIPEUIHOCTEN.
N3mepenne mo o06pasity moJ1 pyKoOBOJICTBOM Iefiarora 00béMa >KUIKOCTH
U TBEPOIO TeIA.

N3mepenue no obpasily moJi pykKoBOACTBOM IeAarora TeMneparypbl npu
MTOMOUIH KUJKOCTHOI'O TEPMOMETPA U JaTYMKa TEMIIEPATYPBHI.

JCJIICHUA  IIIKaJbI
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npudopom.
Jlabopamopuvie padbomot u onvimel.
1.  Onpenenenue LIEHBI JeTCHUS
U3MEPUTEIIBHOTO npudopa (ucronb3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).
2. H3mepeHwne pacCTOSTHUH.
3. Usmepenune o0bEMa XKHUIKOCTH U TBEPIOTO
Tena.
4.  Onpeodenenue pazmepos mMaivlx mei.

5. H3mepenue TtemmepaTypsl MpU  TOMOIIA
YKUJKOCTHOTO TepMOMETpa u JaTYNKa
TEeMIEPaTypHI.

6. Ilposedenue uccnedosanus no nposepke
eunomesvl.  OQIbLHOCMb  NOAEMA  WAPUKA,

NnyweHHo2co cOpU3OHmMalbHo, nmem 50]lbW€, yem
bonvbue svicoma nycka.

BelntonHeHNEe HECII0KHBIX TBOPYECKUX 3aJaHUM C OIIOPOM HA JITOPUTM,
IPeBapUTEIbHO Pa300paHHbI € IeJaroroM MO IOMCKY CIIOCOOOB
U3MEPEHUs HEKOTOPBIX (PU3UYECKUX XAPaKTEPUCTHK, HAIMPHUMED,
pasMepoB MajbIX 00BEKTOB (BOJIOC, IMTPOBOJIOKA), YIAIEHHBIX OOBEKTOB,
OONBIINX PACCTOSHUM, MajbIX MPOMEXKYTKOB BpemeHH. OOcyxaeHne
IIPeUIaraéMblX CI0COOO0B.

EcrecTBeHHO- Kak ¢usuka m npyrue ecrecTBeHHble Haykd | BeIIBHO)KEHHE THIOTE3 IMOCiae MPEIBapUTENIBLHOTO OOCYXKIEHHS C
HAYYHbIH U3y4darT Npupony. Ecmecmeenno-nayunvlii Memoo | IeNarorom, OObsCHSIOIUX IPOCTHIE SIBJICHMS, HAIIpUMEp:
MeTox NO3HAaHUA:  HaOIoOenue, NOCMAHOBKA HAYYHO20 | — MOYEMY  OCTAHABIMBAETCS  JBIJKYLIEECS 10 TOPHU30HTAIBLHOU
MO3HAHUSA 60npoca, GblOBUdICEHUE 2UNOme3, SKCHEpUMeHm no | TOBEPXHOCTH TEJNO;
(29) npoeepke cunomes, 00bvACHeHUe HAONI00AeM020 | — IOYEMY B HKApPKYyIO MOTOAy B CBETJION oexae NMpoxjajaHel, yeMm B
sa6nenus. Onucanue usuieckux A61eHUll ¢ NOMOWbI0 | TEMHOM.
MoOerell. Bb100p crioco60B MpoOBEpKH IMITOTE3 U3 MPEIOKEHHBIX 11€JarOrOM.
[TpenmMeT 1 METOABI PUBUKH. Habmroienne mpenoKeHHbIX MEeAaroroM MCCIEJOBaHUM 1O NpPOBEpKE
Jemoncmpayuu KaKoH-mubo THUMOTe3bl, HampuMep: JalbHOCTh IMOJETa IIapHKa,
1. Onpenenenue NOrpenIHOCTH SKCIEPUMEHTA. MYIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.
IlocTpoeHHe COBMECTHO €  IIEJAaroroM IPOCTEHUIINX  MOZCIIEH
¢bu3nyecKux sABJICHUH (B BUE€ PUCYHKOB WIJIM CXEM), HAlpUMeEp MajieHne
IpeaIMeTa; MPSIMOJIMHEHHOE pacIpOCTPAHEHUE CBETA.
Paszgea 2. [lepBoHayasibHbIE CBeJCHUS O CTPOCHUM BelecTBa (5 1)
Crpoenne CrpoeHue BemiecTBa: aToMbl W MOJEKyJbl, ux | HabmioneHue W uHTepHpeTanus COBMECTHO C II€aroroM OIIBITOB,
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BelecTBa pazmepwl.  Onvimoul, Ookaszvigalowjue OUCKpemuoe | CBUIETEIbCTBYIOIINX 00 aTOMHO-MOJIEKYJSIPHOM CTPOEHUH BEIIECTBa:
19 cmpoenue geujecmasa. OTIBITHI C PACTBOPEHHEM PA3IUYHBIX BEILIECTB B BOJIC.
Jlabopamopnuvie pabomol u onvimel. OueHka npu HOMOUIM TEXHOJIOTMYECKOM KapThl pa3MepoB aTOMOB U
1. Ouenka numamerpa aromMa METOJOM PAIOB (C | MOJIEKYJ C HCIOJb30BaHUEM (oTorpaduii, MOITy4YCHHBIX HAa ATOMHOM
HCIIOIb30BaHUEM (poTorpaduii). cui10BoM MHKpockore (ACM).
OmnpeneneHue mocie NPEABAPUTENBLHOIO OOCYXKAEHUS C MEAaroromMm
pa3MepoB MaJbIX TEIL.
JBuikeHue JlBmwkenne dvactur BemectBa. CBs3p ckopoctu | HaGmionenne u oOBSCHEHHWE TpU MOMOIIM Tenarora OpOYHOBCKOTO

M B3auMojeiic
TBHE YaCTHII

JBW)KCHUSI 4acTUI[ ¢ TeMmiepatypoi. bpoyHoBckoe
nBrkeHue, auddy3us. Bzaumoodeiicmeue wacmuy

JBUKCHUS U ABJICHUS TUPPY3HUH.
[IpoBenenne u OOBSICHEHUE C OMOPOM HA AITOPUTM, MPEABAPUTEIHHO

BelllecTBa sewecmea: NPpUmMsdICeHue U OMmmaikugaHue. pa3o0paHHBIi C TIEIAroroM ONBITOB [0 HAOIIOJCHUIO TEIJIOBOTO
(29) Jemoncmpayuu pacuIpeHwst ra3oB.
1. HabmoneHue OpOyHOBCKOTO JTBUYKCHUSI. [MpoBenenue u OOBSICHEHHWE ONBITOB C ONOPOW HAa alTOPUTM,
2. Habmonenune nuddysun. IpeBapUTENILHO PAa300paHHBI € IMEJaroroM Mo OOHAPYKEHHIO CHII
3. Habnwooenue sA61eHUll, 00BACHAIOWUXCS | MOJIEKYJISIPHOTO TPUTSDKEHUS U OTTAIKUBAHUS.
npumsaMdceHueM UIU OMMAIKUBAHUEM Yacmuy
seuyecmea.
Jlabopamopuvie pabomst u onvimul
1. Oyenxa ouamempa amoma memooom psooé (c
ucnonvzosanuem ghomoepaghuti).
2. OnbITHI o HaOII0ICHUTO TEIJIOBOTO
pacupeHus ra3oB.
3. OnbITeIl 1O OOHAPY)KEHHIO JEUCTBUSA  CHII
MOJIEKYJISIPHOTO TTPHUTSKCHUS.
ArperaTHbie ArperaTtHble COCTOSIHUSL BellecTBa: cmpoenue | OmnHcaHue MOJl PyKOBOJACTBOM IeJarora (C MCIoOJb30BaHUEM MPOCTHIX
COCTOSIHMSI 2a308, cuokocmell u meeéPovIX (Kpucmaniiuyeckux) | MOAENEH) OCHOBHBIX pa3IMUYUid B CTPOCHHH Ta30B, >KHAKOCTEH U
BellecTBa men. Bzaumoceazv mexncoy ceolicmeamu eewecme 6 | TBEPIBIX TEIL.
(29) PA3HBIX A2PecamHblX COCMOAHUAX U uxX amomHo- | HadanpHble TpencTaBleHUsT O Majod CKUMAeMOCTH JKHUIKOCTEH W

MONEKYNIAPHBIM cmpoeHuem. Ocobennocmu
azpe2ammuvlx COCMOSHULL 800bL.

Jemoncmpayuu

TBEPABIX TeJ, OONBIION CYKMMAaEMOCTH T'a30B.
OObsicHenne Ha 0a30BOM ypOBHE TMOJT KOHTPOJIEM Tiefarora o
coxpaHeHH! (HOPMBI TBEPIBIX TN U TEKYYECTH KUIAKOCTH.
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1. Habmonenue muddysun.

HaGnronenue 3a  ombITaMu, JOKa3bIBalOIIMMH, YTO B TBEPAOM
COCTOSIHUU BOJIbl YACTHIIbI HAXOATCS B CPEAHEM Jlalbllie APYT OT Ipyra
(TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM.

VYcraHoBieHHEe € ONOPOM Ha JMJAKTUYECKUH MaTepuayl IPOCTBIX
B3aUMOCBSI3€H MeX/y OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJbI U
CyIIECTBOBaHHEM BOJHBIX opranu3mMoB (MC — Ouosnorus, reorpadusi).

Pa3nea 3. /IBu:xenune u B3aumojeiicreue Tej (21 1)

MexaHnnuecko
e IBM:KeHue

Ch))

Mexannueckoe  JBUKEHUE. PaBHOMepHoe H
HepaBHOMepHOoe JBuxkeHue. Ckopoctb. Cpeowss
CKOpOCMb NpU HEPABHOMEPHOM OsudceHuu. Pacuér
IYTH U BPEMEHU JIBUKCHHUS.
Jemoncmpayuu
1. HabnroieHne MexaHHMYeCKOro JABMKEHUS Tela.
2. I3mepenue CKOpOCTH IIPSAMOJIMHEHOTO
JIBYDKEHUSL.

Jlabopamopuvie pabomot u onvimul

1. Ompenenenue CKOpPOCTH PaBHOMEPHOTO
IBWDKEHUS  (IIapuKa B KUAKOCTH,  MOJEIH
JIEKTPUUYECKOTO aBTOMOOWMIIA U T. I1.).

2. OmpenienieHne CpefHEH CKOPOCTH CKOJIBKECHUS
OpycKa WM IIapyuKa Mo HaKJIOHHON TIOCKOCTH.

UccnenoBanue paBHOMEPHOIO JBMXKCHUS U OINPENEICHHE  €ro
MIPU3HAKOB TIOCIIE TIPEABAPUTEIILHOTO 0OCYKACHUS C TIEaroroM.
Ha6nronenne HepaBHOMEPHOTO JBMIKEHUS W OMPEICIICHUE €ro OTIMYUMA
OT PaBHOMEPHOTO ABM)XEHUS MOCIE MPEABAPUTEITHHOIO OOCYKICHHS C
IICarOrOM.

Pemenve THUMOBBIX pacy€THBIX 3a7ad B 1—2 ACHCTBUSA C OMOpOH Ha
QITOPUTM, TIPEABAPUTEIILHO Pa300paHHBII COBMECTHO C IMEIaroroM Ha
OmpeieJIEHUE yTH, CKOPOCTH U BPEMEHU PABHOMEPHOTI'O JBUKEHUS.
AHanmv3 Tpu TMOMOIIM Tenarora TpagUKOB 3aBUCUMOCTH TYTH U

CKOPOCTHU OT BPEMCHU.

HNuepuus,
mMacca,

IJIOTHOCThH
(4 1)

SIBnenune 170550107078 3axon uHepyuu.
Bzaumooeiicmeue men kaxk npuuuma uUMeHeHusl
ckopocmu  Osudicenusi men. Macca kaxk mepa
unepmuocmu mena. IlnotHocTth BemiecTBa. (636
NJIOMHOCMU C KOJIUYeCME80OM MOJEKY1 8 eOouHuye
00véma seulecmsa.

Jemoncmpayuu

1.HaGmronenne siBICHUSI HHEPIIUH.

2.HaOmroneHue  WM3MEHEHHMsI  CKOPOCTH  IIpH

OObsicHEeHHe TpU MOMOIIM TEXHOJOTMYECKOW KapThl M Iegarora M
MIPOrHO3UPOBAHUE SBJICHHUM, 00YCIOBIEHHBIX HHEPLIUEN, HATPUMEpP: YTO
IPOUCXOIUT TpPU TOPMOXKEHUH WIM PE3KOM MaHeBpe aBTOMOOWII,
MoYeMy HEBO3MOYKHO MTHOBEHHO MPEKPATUTh JIBUKEHUE Ha BEJIOCHUIIENIE
WIM CaMOKaTe U T. 1.

Habmonienue u 0a30BbIil aHATN3 OMBITOB MO PYKOBOJCTBOM I€arora,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH JIBJKEHUS TEJla B PE3ysbTare
JIENCTBUS HA HETO JPYTUX Tell.

Pemenne TUMOBBIX pacdy€THBIX 3afad B |—2 nelicTBUs C OMOpPOH Ha
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B3aUMO/ICHCTBUH TeEIL.
3.CpaBHeHHE Mace 110 B3aUMOJICHCTBHIO TEIL.

aJICOPHUTM, MPEABAPUTEILHO Pa300paHHbIl COBMECTHO C IEIAaroroM Ha
OIpE/ICTICHNUE MACChI Tella, ero 00bEMa 1 INIOTHOCTH.

Habmtoenne n 0a30BbIi aHAIM3 OIBITOB [OJ] PYKOBOJICTBOM II€Aarora,
JICMOHCTPUPYIOLIMX 3aBUCHMOCTh M3MEHEHHS CKOPOCTH Tela OT €ro
Macchl IIpH B3aMMOZEHCTBUH Tell. M3mMepeHne Macchl Tea pa3inyHbIMU
croco0amH.

OrmpezeneHre COBMECTHO C MEJaroroM IUIOTHOCTH Tella B Pe3ysibTare
U3MEPEHUs ero Macchl U 00BEMA.

Cuia. Buanl
cun (14 4)

Cuna kak XapakTepUCTHKa B3aUMOJCHCTBUS
ten. Cuna ynpyroctd W 3akoH ['yka. Mzmepenue
Cumbl ¢ nomowplo  OuHamomempa.  SIBieHue
TATOTEHUS W cuia Tsokectu. Cuna msdxcecmu Ha
opyeux nnamemax (MC). Bec mena. Hegecomocmy.
CrnosxeHue Cuil, HalpaBJICHHBIX MO OJHON MPSIMOH.
PaBuopeiictByromas cwi. Cuna mpenus. Tpenue
CKONbIIceHUs. U mpenue nokos. Tpenue 6 npupode u
mexnuxe (MC).

2
emoncmpayuu
1.Cnoxenue cwi, HaNpaBJICHHBIX IO OJIHOMN
IPSIMOA.

Jlabopamopnvie padomol u onvimot.

1.Onpenenenue mIOTHOCTU TBEPIOTO TENA.

2.00bITBl,  JI€MOHCTPUpPYIOIIME  3aBUCHUMOCTb
pacTsbkeHuss  (mepopmanuu) — OPYXKHHBI  OT
NPUIIOKEHHOM CHIIBI.

3.OnBITHL, IEMOHCTPHUPYIOIINE 3aBHCUMOCTD CHITBI
TPEHUsI CKOJIbXEHHS OT Beca Tela U Xapakrepa
COINPUKACAIOIINXCS TOBEPXHOCTEM.
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N3yuenne COBMECTHO C IIE€JaroromM B3aUMOACHCTBHSA KaK INPUYMHBI
M3MEHEHMs CKOPOCTH TeJla WM ero eopMaluH.

Onucanue Ha HAYaJILHOM YPOBHE PEAIbHBIX CUTYaIMil B3auMOJEHCTBUS
TeJl C IOMOIIBIO MOJIeJIel, B KOTOPBIX BBOAUTCS MOHATHE U N300paKeHue
CUJIBI.

W3y4eHne noj pyKoBOJACTBOM II€AArora CUIbl yIpyrocTy, 3aBUCUMOCTH
CUJIBl YIPYIOCTH OT YJUIMHEHWS DPE3MHOBOIO IIHYpa WIH IPYKHHBI
(c mocTpoenunem rpaduka).

AHanmu3 ¢ omopoi Ha JUIAKTUYECKHH Marepuan Ioj KOHTPOJIEM
nezarora MpakTUYECKUX CUTYaluM, B KOTOPBIX NpPOSIBISAETCA AEUCTBHE
CHJIBI YIIPYToCTH (YIPYTroCTh Msida, KPOCCOBOK, BETOK JiepeBa U Jip.).
AHanu3 ¢ OHmOpoll Ha JUAAKTHUYECKHH MaTepuall I0J KOHTPOJIEM
IeJlarora CUTyalnii, CBSI3aHHBIX C SIBJICHUEM TATOTCHUS.

[Tonumanue ¢ onopoil Ha cxeMsl MpH MOMOIIU Iearora opoOUTaIbLHOTO
JIBIDKEHUS ITUIAHET C MCIOJIb30BAaHUEM SBJICHMUS TIATOTEHHs M 3aKOHA
uHepuuu (MC — actpoHOMUS).

W3mepenue Beca Tella ¢ MOMOIIBIO AUHaMoMmeTpa. OO0CHOBaHHE 3TOTO
crioco0a U3MepeHHs Mocye MOBTOPEHUS C MeAaroroM.

Habmtoienue siBjieHUsI HEBECOMOCTH.

HaGnronenue 3a 3KcriepUMEHTATbHBIM MOJTYYEHUEM MPaBHIIa CIOKEHUS
CHUJI, HAMPABJICHHBIX BJOJb OJHOM IpsiMoi. OmnpeneneHue npyu MoMoOIIH
NeAarora BEIMUMHBI PaBHOICHCTBYIOIIEH CHUIL.

N3yuenne mojx pykoOBOACTBOM II€Iarora CHJIBI TPEHUS CKOJIBXKEHHUS U
CHUJIBI TPEHUS MOKOS.




HccenenoBanue ¢ Onopod Ha TEXHOJIOTMYECKYK) KapTy 3aBUCHUMOCTHU
CHWJIBI TPEHUS OT BECa TeJIa U CBOWCTB TPYIIMUXCS IOBEPXHOCTEN.
ba3oBelii aHanu3 ¢ OHNOpPOM Ha JUAAKTUYECKMM Marepual 0]
KOHTPOJIEM II€Jlarora MpakTHYECKUX CUTyalui, B KOTOPBIX NPOSBIIAETCS
JeCTBUE CHIIBI TPEHUS, UCTIOIB3YIOTCS CIOCOOBI €€ YMEHBIICHUS WIIH
yBeJIMYEHUs (KaTaHUE Ha JIbDKAaX, KOHbKaX, TOPMOXKEHHUE aBTOMOOMJIA,
MCIIOJIb30BaHUE TMOJIIMIIHUKOB, IUIABAHWE BOJHBIX MXUBOTHBIX U Jp.)
(MC — Guosorus).

Pemennie THUMOBBIX pacyE€THBIX 3afady B 1—2 naeiicTBUsI ¢ OMOpPOW Ha
aJITOPUTM, IPEIBAPUTENILHO Pa300paHHbII COBMECTHO C MEJarorom ¢
HCII0JIb30BaHUEM (OpPMYII Ui pacuéTa CUIIbl TSAKECTH, CUJIbl YIIPYTOCTH,
CHUJIBI TPEHUSL.

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTeH U ra3oB (21 4)

JlaByieHue.
IMepenaua
AaBJICHUSA
TBEPABIMH
TeJaMH,
KUIKOCTAMH
U razamu

Ch))

Hasnenue. Cnocodwvl ymeHvuleHus u ygeauyeHus
oaesnenus. Jlasnenue 2aza. 3asucumocms 0asieHUs.
eaza om 0o6véma, memnepamypul. Ilepeoaua
oasnenusi meépovbimu meaamu, HeuOKOCmaMuU u
eazamu. 3axon Iackana. Inesmamuueckue mMmauumbol.
ﬂeﬂwhccmpauuu2
1. 3aBUCHMOCTD
TEMIIEPATYPHI.
2. Ilepenada gaBieHUS KUAKOCTHIO U Ta30M.

JaBJICHUA rasa OoT

AHanu3 U OOBSICHEHHE C ONOpON Ha IUIAAKTHYECKHH MaTepuan Mo
KOHTpPOJIEM II€Jarora OIIBITOB W HNPAKTHUYCCKUX CHTyaHHﬁ, B KOTOPBIX
HPOSIBIISIETCS CUJa JaBJICHUSL.

O0ocHOBaHME C ONOPON Ha TEXHOJIOTMYECKYIO0 KapTy MpH IOMOIIH
nejarora cnoco0OB YMEHbIICHHS U YBEIUYECHUS JaBICHHUS.

W3yueHne noj pyKoBOACTBOM I€/larora 3aBUCUMOCTH JABJICHUS ra3a oT
00bEMa U TeMIIepaTyphl.

N3yuenne moj pyKOBOJICTBOM Teaarora OCOOEHHOCTEH Tmepenadn
JaBJIeHUs] TBEPJABIMU TeJIaMM, >KUIKOCTAMHU MU Tazamu. OOOCHOBaHUE
PE3yJIbTaTOB OIBITOB OCOOCHHOCTSIMH CTPOEHHS BELIECTBa B TBEPAOM,

HKHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX IPEeI0KEHHBIMU
(bopMyIupOBKaMH.

HaGnronenne 3a  SKCIEPUMEHTAIBHBIM  JIOKA3aTelIbCTBOM  3aKOHA
[Tackass.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 nelcTBUSA C ONOpPOHM Ha
JITOPUTM, MPEABAPUTEIHHO Pa300paHHBIH COBMECTHO C NEAAroromM Ha
pacy€r IaBJIEHUs TBEPIOTO TeA.
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JaBienune 3aBUCUMOCTb JaBJICHUS JKMJIKOCTU OT TIJIyOuHBI. | MccienoBaHue ¢ OHOpod HAa  TEXHOJOIMYECKYIO  KapTy IOJ
JKHAKOCTH T'uopocmamuueckuii  napaookc. Coobwaiowuecsi | pyKOBOACTBOM II€arora 3aBUCMMOCTH JIaBJICHHSI dKUIKOCTH OT INIyOHHBI
59) cocyoul. ['uopasnuueckue mMexanuzmol. HOTPY’KEHUS U IUIOTHOCTHU KUJIKOCTH.
Hemoncmpayuu Habnronenue m HavyajabHOE MOHUMAHHME THAPOCTATHYECKOTO MapagoKca
1. Coobmatromuecs: cocyzpl. Ha ocHOBe 3akoHa I[Tackais.
2.I'mapaBamueckuii mpecc. M3yueHne COBMECTHO C MEaroroM COOOMIAIOMIUXCS COCY/I0B.
Pemienue TUNOBBIX pacy€THBIX 3ajad B 1—2 JEWCTBUA C ONMOpPOM Ha
AJITOPUTM, MPEIBAPUTEILHO PAa300paHHBII COBMECTHO C IENaroromM Ha
pacuér naBJIeHUs KUAKOCTH.
HaGnronenue 3a 0OBsICHEHMEM NPUHIMIA JACHCTBUS THUIPABIMYECKOTO
npecca.
AHanu3 U OOBSACHEHHE C ONOpPON Ha JHWJAKTUYECKUI Marepuall Ioj
KOHTpOJIEM Iefjarora MPaKTHUYECKUX CHUTYalMi, JAEMOHCTPUPYIOLIUX
IIPOSIBJIEHUE JaBJECHUs JKUJIKOCTH U 3akoHa [lackans, Hampumep
IPOLIECCOB B OpraHu3Me Impu TIiyOoKoBoAHOM HbIpsHuM (MC —
ounosorus).
ATMmocdepHoe Atmocdepa 3emnn u arMmocdepHoe mgasieHue. | HaGmoneHune 3a sKCHepUMEHTalIbHBIM OOHApY)KEHHEM aTMOC(HEpPHOTo
AaBJIeHHE Ilpuuunvr  cywecmeoganusi 6030YWHOU 00O0NOYKU | JTABJICHUSL.
(6 9) 3emnu. Onvim Toppuuennu. H3zmepenue | AHanu3 M OOBSCHEHHE C OMOPOW Ha IUAAKTUYECKMH MaTepual Mo
ammocgeprnozo oaesnenus. 3asucumocms | KOHTPOJIEM TI€/larora OIBITOB M MPAKTHUECKUX CUTYallUil, CBSI3aHHBIX C

ammocgheprozo 0agneHus om GblCOmMvl HAO YPOBHEM
mopsa. Tlpubopwr 0ona  uzmepenus ammocgheprHoco
oasieHusl.
Hemoncmpayuu
1. TlposiBneHue AeicTBHsI aTMOCHEPHOTO
JTABIICHHUSL.

neiicTBueM atMoc(epHOro J1aBIeHHUS.

Habmronienue 3a 00bsICHEHHEM CYIIECTBOBaHUS aTMoc(ephl Ha 3eMie U
HEKOTOPBIX IUIAaHETaX WM €€ OTCYTCTBMsI Ha JAPYTUX IulaHeTax U JIyHe
(MC — reorpadusi, acTpoHOMHUS).

bazoBoe moHMMaHUE NPUYMH HM3MEHEHHUs IUIOTHOCTH aTMocdepsl ¢
BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOT'O AaBJIEHUS OT BBICOTHI.

Pemenne TUMOBBIX pacdy€THBIX 3a7ad B |—2 nelcTBHs C OMOpPOH Ha
aJITOPUTM, MPEIBAPUTENILHO Pa300paHHBI COBMECTHO C MEIaroroM Ha
pacuér aTMoc(hEepHOro JaBICHUS.

N3yuenne 1nox pyKOBOJACTBOM Ilefarora ycTpoicrBa Oapomerpa-
aHepouja.
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[eilicTBue Heticmsue orcuokocmu u 2aza Ha nozpydicéHuoe 6 | Habmonenue 3a  OSKCIIEPUMEHTAIbHBIM — OOHapy)KEHHUEM  JIeHUCTBUSA
JKHIKOCTH U Hux meno. BplTankuparomas (apXuMeaoBa) CHIIA. | )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
raza Ha 3axon Apxumeoda. [Inasanue men. Bozoyxonnasanue. | OnpeneneHue ¢ ONOpOl HA TEXHOJOTHYECKYIO KapTy BbITAIKHBAIOLICH
NOrpys;kéHHOE ZIemoucmpauuu2 CHUJIBL, JEMUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD.
B HHX TeJIO 1.3aBucUMOCTh BBITAJIKMBAIOIIEH CHIIbI OT 00béMa | Habmoienue 3a nmpoBeneHneM U 0OCYXJA€HHE COBMECTHO C IEJaroroM
(7 9) NOTrpYKEHHOW 4YacTM TejJa M IUIOTHOCTHU | OINBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTb BBITAIKUBAIOUIEH CHJIBL,
KUJKOCTH. JNEHCTBYIOIIEH Ha TeNo B KUAKOCTU, OT 00bEMa MOrpYyXEHHOH B
2.PaBeHCTBO  BBITAJKMBAIOUICH  CWJIBI  BECY | )KMJKOCTb YAaCTH Te€Ja U OT MJIOTHOCTH JKUIKOCTH.
BBITECHEHHOM ’KHMJIKOCTH. HccnenoBanue moa pykoBOJCTBOM I€arora 3aBUCHMOCTH Beca Tesa B
3.YcrmoBue miaBaHMA ~TeN:  IUIABAaHWE  WJIM | BOJE OT 00BbEMa MOTrpyXKEHHOM B KHUIKOCTh YaCTH TEJa.
NOTPY>)KEHHE  Tel B 3aBUCUMOCTH  OT | PelleHne TUNOBBIX pacu€THBIX 3agad B 1—2 nelcTBUsS ¢ OMOpOW Ha
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH. QJICOPUTM, IPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C MEJaroroM Ha
Jlabopamopuvie pabomul u onvimot. MIPUMEHEHUE 3aKOHa APXHUMeE/Ia U yCIIOBUS IJIABAHUS TEll.
1. ccnenoBanue 3aBUCHMOCTH Beca Tena B Bojie oT | KoHcTpynpoBaHue  mpu  [OMOIIM — [I€Jarora  apeoMerpa  WiH
00BEMa MOTrpyKEHHOI B KUIKOCTh YACTH TeJa. KOHCTPYMPOBAHUE JIOJIKH U ONPEJEICHUE €€ IPy30M0bEMHOCTH.
2. Ompenenenue BBITAJIKUBAOIIEH CUJIBI,
JNEUCTBYIOLIEH Ha TeJo, MOrpyXKEHHOE B
AKHUJKOCTb.
3.IIpoBepka HE3aBHCHMOCTH  BBITAJIKWBAIOIICH
CWJIBI, JEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT
Macchl Tela.
4. OnbIThl,  JEMOHCTPUpYIOIIME  3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CUJIBI, ICHCTBYIOIIEH Ha TEIO B
AKHJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKUAKOCTh
YacTH TeNa U OT IVIOTHOCTHU KHUJIKOCTH.
5. Koncrpynposanue apeomeTpa WIH
KOHCTPYHpPOBAaHUE JIOJKH U ONpEeJeseHrne eé
IpPy30I0AbEMHOCTH.
Pa3pnen 5. PaGora u momHoCTh. JDHeprus (12 v)
PaGora Mexanundeckas pabora. MomHoOCTb HaGmronenne 3a SKCIIEpUMEHTAIBHBIM OINPEICICHHEM MEXaHHUeCKOU

U MOIIHOCTb

pa6OTLI CWJIbl TSXKECTU IPpU MNaJCHUU TCJIa W CUJIBI TPCHUA IIPU
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PaBHOMEPHOM IIEPEMEILEHUN TeJIa 10 TOPU3OHTAIBHOU TOBEPXHOCTH.
HaGnronenue 3a nemMoHCTpanyeid pacuéra MOIIHOCTH, Pa3BUBAEMON MPH
OABEME T10 JIECTHULIE.

Pemenne TUNOBBIX pacdy€THBIX 3a7ady B 1—2 pelicTBUs ¢ OMOpOW Ha
AJITOPUTM, MPEIBAPUTEIIBHO PAa300paHHBII COBMECTHO C IEIAaroromM Ha
pacyér MexaHn4ecKoil paboThl 1 MOILITHOCTH.

IIpocreie [IpocTeie MexaHU3MBI: phluar, OJOK, HakJIOHHas | HauanpHOe mOHMMaHME BBIMIPBINIA B CHJIE IPOCTBIX MEXaHU3MOB Ha
MeXaHU3MbI IUIOCKOCTh.  [Ipasuno  paenosecus  pviuaea. | IpuMepe pblyara, MOJBHUKHOIO M HEMOABMIKHOTO OJIOKOB, HAaKJIOHHOU
59) Ilpumenenue npasuna pasnogecus pvluaea K 610Ky. | IIOCKOCTH.
«3onomoe npasuno» mexanuku. KIIJ| npocteix | MccnenoBanue COBMECTHO € IIEAArOroM YCJIOBUSL PABHOBECHS pblyara.
mexaHu3MoB. [IpocTeie MexaHm3mbl B ObITy U | OOHapy)XeHHWE TIOJ] pPYKOBOJACTBOM Iiejarora ¢ OINOpOA  Ha
TEXHHUKE. JUAAKTUYECKUH MaTepua CBOMCTB IIPOCTBIX MEXaHU3MOB B Pa3JIM4HbIX
Hemoncmpayuu MHCTPYMEHTAX W MPUCTIOCOOJICHUSX, HCIIOIB3YEMbIX B OBITY M TEXHUKE,
1. [IpumMepsl NPOCTHIX MEXaHU3MOB. a TakXke B XKHUBbIX opranu3max (MC — Ouomnorus).
Jlabopamopuvie pabomol u onvimaul HabmtoieHne 3a 3KCIEpUMEHTAIBHBIM JIOKA3aTEIbCTBOM DPABEHCTBA
1.Omnpenenenne paboThl CHJIBI  TpeHHs HpuU | pabOT MpHU MPUMEHEHUH MPOCThIX MEXaHU3MOB.
paBHOMEPHOM JBUKECHUU Tela no | Onpenenenne mnox pykoBoiacTBoMm nexarora KIIJ[  HakioHHOM
TOPU30HTAIILHON ITOBEPXHOCTH. IIJIOCKOCTH.
2. WccnenoBanue ycIIOBHI PaBHOBECHS phlYara. Pemennie TUMOBBIX pacyE€THBIX 3afady B 1—2 naelcTBUs ¢ OMOpoOW Ha
3. M3mepenne  KIIJI  HakiIOHHOW  IJIOCKOCTHU | aJrOPUTM, HPEABAPUTEIHHO pa300paHHbIM COBMECTHO C IEJaroroM Ha
(37IeKTpOHHAs AEMOHCTpaIus). IIPUMEHEHNE ITpaBUila paBHOBECHS pblyara u Ha pacuér KII/I.
Mexanuyecka Mexannueckass  3Heprus. Kunemuueckas — u | HabmioneHue 3a OSKCIEpUMEHTAIbHBIM  ONpPEIEICHUEM H3MEHEHUs
sl JHEPI U nomenyuanvnaa duepeus. Ilpespawenue 00HO20 | KHHETUYECKON M MOTEHIMAIBHOW SHEPTUH Tea MPHU €ro CKaThIBAHUU T10
(4a) 8UO0Q MeXaHUuweckou SHepeuu 6 Opy2ou. 3aKOH | HAKIIOHHOM IIOCKOCTH.

COXpAHEHHUsSI SHEPTUH B MEXAHUKE.
JlaGopaTopHble paGoThI U ONBITHI.
1.M3yuenne 3akoHa COXpAaHEHUS MEXaHUYEeCKOU
SHEpTUH (IEKTPOHHAS IEMOHCTpPAIIHS ).
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@opMyIMpOBaHUE COBMECTHO C IE€JAaroroM Ha OCHOBE HCCIENOBaHUS
3aKOHA COXPaHEHUSI MEXaHUYECKON SHEPTUU.

IIpencrasnenue npu MOMOIIM MEAArora rpaHul IPUMEHUMOCTH 3aKOHA
COXPAaHEHHUsI SHEPIHUH.

Pemenne TUMOBBIX pacdy€THBIX 3a7ad B |—2 nelcTBHs C OMOpPOH Ha
QJIITOPUTM, IPEIBAPUTENILHO pPa300paHHBIA COBMECTHO C IEAAarorom ¢




HCIIOJIb30BAHHUEM 3aKOHA COXPAaHCHH SHEPIUH.

Pe3epBHoe Bpemst (3 4)

8 KJIACC (68 u)

TemaTnyeckuid
0JIOK, TEMBI

OcHoBHoOe cojiepkaHue

OcHOBHBbIE BU/IbI 1€SITEIbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX el cTBHI)

Paznen 6. TensioBble siBjieHus (28 u)
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Ctpoenue
U cBOlicTBA
BewecTna (7 4)

OcHosHble NON0NHCEHU MOAEKYIAPHO-KUHEMUYeCKoU meopuu
cmpoenus eewecmsa. Macca u pazmepvl amomo8 u MOEKyIL.
Onvimul, noomeepoicoarowue OCHOBHblE nonodcenus
MONEKYNAPHO-KUHEMUYECKOU MeopUlU.
Mopgenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOrO COCTOSHUI
BemectBa. Kpucmaniuueckue u amop@uuvie mena. Obvscnenue
ceolicme  2azo8, JHCUOKOCmeU U MEEPObIX Mmell HA OCHOGe
NnON0JHCEHUT MONEKYNAPHO-KUHEMUYECKOT meopuu.
CMaunBaHUE U KanuiidapHvle sAeneHus. Teniosoe pacuupenue u
corcamue.
Zlemoucmpauuuz
1. HabnromeHne OpOyHOBCKOTO IBUKCHUSI.
2. Habmronenue muddy3un.
3. Habnmromenne sBIGHWI CMaduBaHUA W KaUIIPHBIX
SIBJICHUH.

4. HabnronieHre TEIIOBOTO paclIMpeHust Tell.

5. I3MeHeHMe AaBiCHHs Ta3a MpPH HM3MEHCHHH O0BEMa U
HarpeBaHUU WM OXJIAXKICHHH.

Jlabopamopnuie pabomol u onvimoi.

1. OnbITEl IO OOHAPYKEHUIO ASHCTBHS CHI MOJEKYJISPHOTO
TIPUTSDKEHUS (MM DIICKTPOHHAS JEMOHCTPALINS).

2. OnBITH TIO BRIPAIIMBAaHUIO KPHCTAJUIOB MTOBAPEHHOW COIU
WK caxapa.

3. OnBITHL IO HAOIOJCHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEIL.

4. Onpenenenue AaBleHUs BO3Ayxa B OalsIOHe MITIPHUIIA.

5. OnbITEl, JIEMOHCTPUPYIOLIME 3aBHCUMOCTh  JIABJICHHS
BO3/lyXa OT ero 00bEMa 1 HarpeBaHus MM OXJIAXKICHHSI.

6. [Iposepka cunomesvl AUHEUHOU 3ABUCUMOCMU  ONUHBI
CMONOUKA JHCUOKOCTU 68 MepMOMempuieckol mpyoke om
memnepamypeol.

Habmonenue u HMHTEpIpETALMS COBMECTHO c
CBUJICTENECTBYIOMMX 00 aTOMHO-MOJICKYIISIPHOM
C PaCTBOPEHHUEM PA3IUUHBIX BEUIECTB B BOJE.
Pemenne TUNOBBIX pacu€THBIX 3afady B 1—2 HeHCTBUS C OMOpPOMl Ha alrOpUTM,
MpeBApUTEIHLHO Pa300pPaHHBI COBMECTHO C MEIaroroM IO OIICHHMBAHUIO KOJMYECTBA
a4TOMOB WJIM MOJICKYJI B SJIHUIIC 00BEMA BEIIeCTRA.

[IpencraBnenue npu MOMOIIM Tejarora OPOYHOBCKOTO JBHXKCHUS, ABJICHUS quddy3uu
U pa3Iu4uil MKy HUMU Ha OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU
CTPOEHUS BEILIECTBA.

OO0BsCHEHNE TP TIOMOIIIH TIe1arora ¢ ONOPOi Ha AUJAKTHYECKIH MaTepHall OCHOBHBIX
paznuuMi B CTPOCHUU Ta30B, >KUIAKOCTEM W TBEPABIX TEN C MCIOIb30BAaHHEM
MIOJIO)KEHU N MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.

[IpoBenenue moj pPyKOBOACTBOM IEAArora OMNBITOB IO BHIPAIIUBAHUIO KPUCTAIIIOB
[IOBapEeHHOM CONM WUJIM caxapa.

[IpoBeneHue COBMECTHO C MEAAaroroM M OOBSCHCHUE W3 MPEIJIOKCHHOTO TMEPEeUHs
BBIBOJIOB OIBITOB, AEMOHCTPUPYIOLIUX KAIUJUISIPHBIE SIBJICHUS U SIBICHUE CMAaYUBaHUS.
OO0bsicCHEHHE ¢ OTIOPOI HA TEXHOJIOTMUYECKYIO KapTy MO/ PYKOBOJCTBOM II€arora poju
KaNMWUISPHBIX SIBJICHWM JJI1 TOCTYIUIEHWS BOJAbI B opraHu3Mm pactenuit (MC —
Ouosorus).

HabnroseHue ompITOB MO HAOJIOACHUIO TEIIOBOTO PACIHIMPCHHUS T'a30B, KHUIKOCTEH U
TBEPIBIX TEIL.

OOBsICHEHHE C OMOpO HA TEXHOJOTHMYECKYI0 KapTy IO PYKOBOACTBOM IIeJarora
coxpaHeHHS 00BEMa TBEPIBIX TEN, TEKYyYECTH KHUIKOCTH (B TOM YHCIIC, PAa3HUIBI B
TEKYUYECTH ISl Pa3HBIX KUAKOCTEH), TaBICHUS ra3a.

HabnromeHue 3a mpoBeIeHHEM OIBITOB, JEMOHCTPHPYIOIIUX 3aBUCHMOCTH JaBICHUS
BO3/lyXa OT €ro 00bEéMa M HarpeBaHUs WM OXJIKIEHUS, U UX OOBSICHEHUE Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

AHanu3 Mpu NOMOIIM TeJlarora ¢ OTOPOl Ha TUAAKTHUYECKUM MaTepran MPaKTUIeCKUX
CUTYyalui, CBI3aHHBIX CO CBOMCTBAMM Ia30B, KUJIKOCTEH U TBEPBIX TEJ.

1e1aroromM
CTPOCHHHU BEIIECTBA:

OIIBITOB,
OIIBITHI

TenJjioBble
npoueccs! (21 4)

Temneparypa. Ceasb  memnepamypbi  co
Menio6020 OGUICEHUSL YACTHUY.

Buytpennsiss sneprusi. Cnocobul usmenenusi HympeHHell
9Hepeuu: mennionepeoaia u coeepuienue pabomol. Buovl
menionepeoayu: menionpo8oOHOCHb, KOHBEKYUS, U3NYUeHUe.

KonngectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEILECTBA.
Tennoobmen u mennogoe pasnosecue. YpasHeHnue meniogozo

CKOpOCmbvio

O60oCcHOBaHNE MO MOATOTOBIEHHOMY AJITOPHUTMY COBMECTHO C II€JaroroM IpaBHIl
U3MEpEeHUs TEeMIepaTyphbl.
CpaBHeHHE pa3TUYHbBIX CTIOCOOOB U3MEPEHUS U IIKAJl TEMIIEPATYPBHI.

HaGmonenue 3a npoBeeHHEM OIBITOB, JEMOHCTPUPYIOIIMX M3MEHEHHE BHYTPCHHEH
SHEPTHH TeJa B pe3ysbTare TeIIonepeiadud 1 paboThl BHEIIHUX CHIL.

HaGmionenue 3a IpoBeJeHHWEM OIBITOB, OOCYXKIEHHE MPAaKTHYECKUX CHUTYaIHH,
JEMOHCTPUPYIOIUX  pa3iAuuyHble BHJBl  TEIUIONEpPEeNadyd:  TEIIONPOBOJHOCTS,
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bananca.

Inaenenue u omeepoesanue KpPUCMALIUYECKUX BEUJECME.
VYnenvHass — Temnora  IaBlieHus.  [lapoobpazoeanue  u
rxonOencayus. Hcnapenue (MC). Kunenue. Y nenpHas Temiora
napooOpa3zoBaHus. 3agucumMocms memnepamypbl KUneuus om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOMIKMBA. Y AebHasl TEMI0Ta CTOPAHUSL.

Hpunyuner  pabomer  mennosvix  Ogucamenen.  KII/[
Menio8ozo
odgucamens. Tennogvle Ogueamenu u 3awuma OKpyscaioujel
cpeowvt (MC).

3akon coxpamenus u npespawjeHuss dHepeuU 8 MENI06bIX
npoyeccax (MC).
/Iemoncmpauuu2

. IIpaBuna u3mepeHus TeMIeparypsl.

. Bunel remionepenauu.

. OxJaxIeHne MpH COBEPIICHUU pabOTHI.

. HarpeBanwue npu coBepiieHHH paOOThl BHEIIHUMHU CHIAMHU.

. CpaBHeHHE TeTIIIOEMKOCTEH pa3IUYHbBIX BEIIECTB.

. Habmonenune kunenns.

. HabmoeHne mocTositHCTBa TeMIIEpaTyphl IPH TUIABICHHUH.

. Moenu TeIUIOBBIX ABUTATEIIEH.

Jabopamopnsie pabomuvt u onvimol.

1. Ilpogepra cunomesvl JIUHEUHOU 3A8UCUMOCTU  ONIUHBI
CMONOUKA AHCUOKOCU 8 MEPMOMEMPUYECKol mpyoxke om
memnepamypbi.

2.HaGmoneHne W3MEHEHUs BHYTPEHHEH SHEpPruM Teja B
pe3yJnbTare TeIionepeiadun U padoThl BHELTHUX CHIL.

3. UccrnenoBanue siBiieHHs TEIUIOOOMEHA IMPU CMEIIMBAHUH
XOJIOJIHOM U rOpsiYel BOABI.

4. Onpedenenue xoauvyecmsea meniomol, NOJIYHEHHO20 8000
npu  mennoobmere ¢ HAZpemMbIM  MEMALIUYECKUM
YUTUHOPOM.

5. UccenoBanue mporecca UCrapeHusl.

6. OnpeneneHne OTHOCUTENIFHOM BIaXKHOCTH BO3/yXa.

7. Onpedenenue yOeabHOU MENIomyl NiAGIEHUs TbOd.

CONOYUIT D WN -

KOHBEKIIHIO, N3TyICHHUE.
HccnenoBanue ¢ omopoi Ha TEXHOJOTHYECKYIO KapTy ITOJ PYKOBOICTBOM IIefarora
SIBJICHUSI TEIJIOOOMEHA MPY CMEIIMBAHUY XOJIOJJHOHW U ropsdeld BOABI.

HaGmionienue ycTaHOBJIEHHS TEIUIOBOTO PAaBHOBECHS MEXIy Tropsidedl M XOJOJHOU
BOJIOH.

OmnpeneneHye Mpy MOMOIIM NeJarora KOJMYecTBa TEIUIOThI, TOJIy4EeHHOTO BOJOW MpH
TEIJIO0OMEHE C HarpeThIM METAJUTMUECKUM IIHIMHAPOM.

Omnpenenenue 1o TadyIuIe yaeIbHON TEIUIOEMKOCTH BEIECTBA.

Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C ONOPOH Ha ajarOpUTM,
TIpeIBapUTEIHFHO Pa300paHHBI COBMECTHO C IEIAroroM, CBS3aHHBIX C BBIYHCIICHHEM
KOJIMYECTBA TEIUIOTHI M TETIOEMKOCTH IIPU TEIUIOOOMEHE.

AHanu3 mpu TOMOIIH Tearora CUTyaluid MPaKTHISCKOTO HCIIONB30BAaHUS TEIIOBBIX
CBOWCTB BEIIECTB W MATEPHAIOB, HANpuUMep B IEIIX DJHEPTrocOSpeKCHUS:
TETUIOU30JIALIUS, DHEProcOeperaroIue KpbIld, TePMOAKKYMYJIATOPHI U T. JI.
HaGumionenue siBineHuid HICapeHusi 1 KOHACHCAIMH.

HaGumronenue 3a ucciiefoBaHlueM Tpolecca UCTIapeHHs Pa3IHYHbIX KHKOCTEH.
OObsicHEHHEe TI0 aJITOPUTMY COBMECTHO C TMEJaroroM SBJICHUN WCIapeHus u
KOHJIEHCAIlUH Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.

HaGnromenue u 0OBsICHEHHE TIpollecCa KHUICHHSA, B TOM YHCIC 3aBHCUMOCTH
TEeMIepaTyphl KUIICHUS OT JaBIICHUS.

OmnpeneneHne 1Mo TabIuIle OTHOCUTENFHON BIAKHOCTH BO3-/IyXa.

Habnromenue mporecca IIaBIeHUsT KPUCTAIUTMIECKOTO BEIECTBA, HATIPHMED, JIb/Ia.
CpaBHeHHE TIO TUIAHY IIPH ITOMOIIH TeIaroTa MpoIecCOB IUIABICHUS KPUCTAITHICCKIX
TEN U pa3MATYCHHS [IPU HArPeBaHUU aMOP(QHBIX TEIL.

OmnpeznencHue N0 TaONAIE YACTHHOHN TEIUIOTHI IIABJICHUS Jha.

OObsicHEHHE 10 cXeMe TMociie OOCYXJEHHUsS C TIelaroroM SIBICHUN TUTaBJICHUS U
KpHUCTAJUTN3aIM1 Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS.

Pemenne THNOBBIX pacy€THBIX 3a1ad B 1—2 AEHCTBHS C ONOPOH Ha ajIrOpPUTM,
MpeIBapUTEeNIbHO Pa300paHHBI COBMECTHO C IMEJaroroM, CBSI3aHHBIX C BBIYHUCICHHEM
KOJIMYECTBA TCIUIOTHI B ITpOLECCax TEIJIONEpEaAaun MPU IIAaBJIICHUU U KpUCTAJIJIU3alluu,
HUCITAapCHUN U KOHACHCAIINH.

AHanu3 1pu MOMOIIM Mejgarora ¢ ONOPOM Ha JUIAKTUYECKUH MaTephal CHTyalul
MPAaKTHYECKOTO0 NPUMEHEHHUS SBICHMUH IUIaBICHUS W KPUCTAUIM3ALlMH, HarpuMmep,
MOJyYeHHE CBEPXUYUCTBIX MaTEpPHAJIOB, COJICBast TPeJIKa U JIp.

AHanu3 npu NOMOIIY eJarora padboTsl 1 00bSICHEHNE MTPUHIIMIIA JICHCTBHS TEIJIOBOTO
JIBUTATEIIS.

Brruucnenue koandecTna TEIUIOTHI, BBIACIIAIOMICTOCA TP CTOPAaHUU pa3JIMYHbIX BUI0OB
torutuBa, u KIIJ[ neurarens.

OO6cyXIeHre COBMECTHO C IEIaroroM 3KOJOTHYECKHX ITOCIEICTBUIN HCHOIb30BAHUS
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JIBUTATEIIell BHYTPCHHETO CrOpaHWs, TEIDIOBBIX W THApodNeKTpocTaHimit (MC —
9KOJIOTHS, XHUMUS).

Paznen 7. DiekTpryeckne ¥ MArHUTHBIE ABJIeHUA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Tejaa M uX
B3anMMOoOJeHCTBHE
(7 4)

Onexmpusayuss men. JIBa poma 3IEKTPUUECKHX 3apsAAOB.
B3aumoneiictBue  3apskeHHbIX — Ted.  3akon  Kynoma
(3aucumocmys Cuibl 63AUMOOCICBUS 3APANCEHHbIX Mell Om
BENUYUHDBL 3APA008 U PACCMOAHUSL MEHCOY meamu,).

Onektpuueckoe mojue. HanpagicénHocme 1eKmpuieckozo
nona. Ilpunyun cynepnosuyuu s1ekmpudeckux noaeu (Ha
KauecmeeHHOM yPOBHe).

Hocumenu  snexmpuueckux — 3apsa008.  Dnemenmapsiii
anexmpuyeckutl 3apad. Cmpoenue amoma. TIpOBOZHUKHA U
JIVDJIEKTPUKH. 3aKOH COXPAHCHHUS 3JIEKTPUIECKOTO 3apsia.

,Zlemoncmpauuu2

1. DnexTpu3anus Te.

2. JIBa poma 3JIEKTPUUYECKHX 3apsAAoB M B3aUMOJCHCTBHE

3apsHKEHHBIX Tell.

3. YCTpoHCTBO 1 JieiicTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTHyecKasi HHIYKIHUS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3aPsIIOB.

Jlabopamopnsie pabomol u onvimoi.

1. OnbITEl IO HAOTIOACHUIO MEKTPH3ALMN Tel HHIYKIHEH U

TIPU COTIPHUKOCHOBEHHH.

Habnromenue 3a mpoBejeHUEM OTIBITOB TI0 AIICKTPHU3ALNH TeJ IIPH CONPUKOCHOBCHHUN U
MHIYKIMEH.

HaGmonenue 1 00bsSCHEHUE C ONMOPOW HA JUIAKTUYECKUH MaTepuaj B3auMOJIeHCTBUS
OJHOMMEHHO U Pa3HOUMEHHO 3apsKEHHBIX TEIl.

OO0bsicHeHHE TIPH ITOMOIIH Telarora NPUHIIUIA JeHCTBUS 3JIEKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C IIeIaroroM sIBJICHUH 3JICKTPU3ALUN NIPU CONPHUKOCHOBEHUH
TeJl U MHAYKIMEH ¢ UCIOJIb30BAHUEM 3HAHUM O HOCUTENSIX IEKTPUYECKUX 3apsiioB B
BELLECTBE.

PacnosHaBanme W OOBACHEHHE IO CXEME COBMECTHO C TIEJaroroM SBICHHU
3JIEKTPU3ALNU B TOBCEIHEBHOM JKHU3HH.

Habnromerne u o0OBsICHEHHE C OMOPOH Ha TEXHOJOTHYECKYIO KapTy OIIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsia.

HabnromeHue onpITOB IO MOJETUPOBAHAIO CHIIOBBIX JIMHUH SJICKTPUIECKOTO ITOJIS.
HccnenoBanue 1noJ pPyKOBOACTBOM IIE€Jarora JIEHUCTBUSL DJJIEKTPUYECKOTO IIOJSA Ha
IIPOBOJHUKY U JUDJIEKTPUKH
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IocTostHHBIH
3JIeKTpUYecKHil
ToK (17 4)

OnexTpudecKuit TOK. Yenosus cywecmeosanus
anekmpuyeckoeo  moka. VICTOYHUKH TIOCTOSHHOTO  TOKa.
JlelicTBHST  3JIEKTPUYECKOro ToKa (TEIIoBOE, XHMHUYECKOE,
MarHuTHOE). DNeKmpuieckull MoK  HCUOKOCMAX U 2a3dX.

Pabota W MOINHOCTH 3JCKTPHUYECKOTO TOKA. 3aKOH
Lowcoyna—J/lenya. Onexmpuueckue yenu u nompebumenu
leKmpuyecKkoll dnHepeuy 6 ovimy. DineKkTpuueckas uenb. Cuia
TOKa. DJeKTpuuecKkoe  HampshKEHHe. ComnpoTHBieHHE
MIPOBOITHUKA. YOenvHoe conpomuenerue geujecmaa. 3akoH Oma
Uil ydacTka wenu. [locnenmoBarensHoe W HapajulesIbHOE
COeIMHEHNE NPOBOIHUKOB. Kopomkoe 3ambikanue.

Zlemoucmpauuuz
. [IpoBOAHUKY 1 TUATIEKTPUKH.

. MozaennpoBaHne CHUIIOBBIX JIMHUH IEKTPUIECKOTO MOJIS.

. ICTOYHMKM IOCTOSHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

DIEeKTPUUECKHIA TOK B )KUIKOCTH.

. I'a30BbIii pa3psn.

. I3MepeHune cuitbl ToKka aMIepMeTpoM.

. I3Mepenne ek TpuuecKoro HanpspKeHHs! BOJIBTMETPOM.

. Peocrar u marasuH conpoTHBIICHHUI.

Jabopamopnsie pabomuvt u onvimol.

1. UccrnenoBanue mAEHCTBUS 3JIEKTPUUECKOTO TONSI  Ha

MPOBOIHUKH U JTHIJICKTPUKH.

2. Cbopka u TmpoBepka padOTHI
MOCTOSIHHOTO TOKA.

W3mepenue u peryaupoBaHHUe CHIIbI TOKA.

H3mepeHue u peryaupoBaHue HapsHKEHHUS.

5. HUccredosanue 3a6uUcumMoOCmu cuibl mokd, uoyuje2o uepes

DJICKTP HYECKOU oenun

P ow

pesucmop,  Om  CONPOMUGNEHUS  pesucmopa U
HANPAHCCHUAL.
6. Onvimeol, OoeMoHcmpupylowue 3a6UCUMOCMb

INEKMPUUECKO2O CONPOMUBTEHUSI NPOBOOHUKA OM €20
OUHDBL, NIOWAOU NONEPEYHOL0 CeUeHUs U Mamepuand.

7. Ilpogepxa npaguna  CROJNCEHUs  HANPSIICEHUIL
noC1e008amenbHOM COEOUHEHUU O8YX PE3UCHOPOS.

8. Ilpogepka npasuna 0na cuivbl MoKa npu NAPALIETbHOM
COeOUHeHUU Pe3UCHOPO8.

9. OmpeneneHue padOTHl 3IEKTPHUYSCKOrO TOKA, HIYIIETO

npu

HaOmonenne pa3nuyHBIX BHIOB JICHCTBHS 3JIEKTPUYECKOTO TOKA M OOHApyXCHHUE
COBMECTHO C IEAAaroroM 3TUX BUIOB JACHCTBHS B IOBCEAHEBHOM XKHU3HH.

COopka Mo cxeMe W HUCHBITaHHE MO0J| KOHTPOJIEM Ielarora JJIEKTPHYECKOH Lenu
IIOCTOSIHHOT'O TOKA.

HaGmonenue 3a neMoHCTpaleil U3MepeHHs CUIIbI TOKa aMIEPMETPOM.
HaGmonenne 3a  neMoOHCTpalmeil  M3MEpeHHsS  JJIEKTPUYECKOTo
BOJITMETPOM.

[TpoBenenne u OOBSCHEHHWE NPH IOMOIIM YYHUTENS OIBITOB, JEMOHCTPUPYIOLIHX
3aBHCHUMOCTD JJIEKTPHUYECKOTO COMPOTUBJICHUS NMPOBOJHUKA OT €r0 IJIHMHBI, IUIOAAN
MONEPEYHOT0 CEYEHUS M MaTepHUaa.
Habmromenne 3a  geMoHcTpanueit
MPOTEKAIOLETO YEpe3 PE3UCTOP,
Ha PE3UCTOPE.

basoBele npencTaBieHys 0 MpaBUIIaX CIIOKEHHs HANpPsDKEHUM IPU MOCIEN0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

baszoBble mpeAcTaBiIeHUs O IpaBUIax JJIA CUIIbl TOKA IIPU NapaJlIeIbHOM COEAUHEHUU
PE3UCTOPOB.

HaGmonenue fgeMOHCTpanuM Mejarora O CHTYalusx —IOCIENOBaTeNbHOTO U
[apajuIeIbHOTO COEAUHEHUS IPOBOJHUKOB B IOMAILIHUX JJIEKTPUYECKUX CETAX.
Pemenue THNOBBIX pacuyéTHBIX 3amad B 1—2 AeHCTBHS C ONOPOH Ha ajIrOpUTM,
NpeBapUTEIbHO Pa300paHHBI COBMECTHO C IIE€AAaroroM C MCIOJIb30BAaHHEM 3aKOHA
Oma u GopMya pacuéra 3JIEKTPUUECKOTO CONPOTHUBIECHHS MPH IOCIEI0BATEIHLHOM H
HnapajieIbHOM COESMHEHHH TPOBOHHUKOB.

Onpenenenue ¢ OMOpOH Ha TEXHOJIOTHYECKYIO KapTy IOJA PYKOBOJACTBOM Ilefarora
paboTHI 3JEKTPUIECKOTO TOKA, IPOTEKAIOIEr0 Yepe3 pe3ncTop.

OmnpezeneHre ¢ OMOpod HAa TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJICTBOM IIeJarora
MOILIHOCTH 3JIEKTPUUECKOTO TOKa, BBIICIIIEMOM Ha PE3UCTOPE.
Habnromenue 3a wHccieoBaHHMEM 3aBUCHMOCTH CHJIBI TOKa dYepe3 JIaMIIOUKy
OT HaIIPsDKCHUS Ha HEH.

OmnpezeneHre ¢ OMOpod HAa TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJICTBOM IIeJarora
KIIJI narpeBatens.

HaGmionenne 3a uccieqoBaHWEM NpeoOpa3sOBaHMsl SHEPTUM NPH HOABEME TIpy3a
JJIEKTPOABUIATENIEM.

OOBsIcHEHHE TI0Ce PACCY)KIEHHUs C IearoroM M COCTaBJICHHWE IUIaHAa-KOHCIEKTa
YCTPOMCTBA U NPHUHIIMIIA JEUCTBHS JTOMAIIHUX JIEKTPOHATPEBATEIBHBIX TPUOOPOB.
OOBsIcHEHHE TI0CiIe PACCY)KAEHHUs C IEaroroM M COCTaBJICHHE IUIAHA-KOHCIIEKTa
IPUYMH KOPOTKOT'O 3aMBbIKAHUS U IIPUHIIMIA ASHCTBUA IUIABKUX MPEIOXPAHUTENECH.
Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C OMOPOH Ha ajIrOpPUTM,
MpeIBapUTEILHO Pa300paHHBI COBMECTHO C MENAaroroM C HCIIOJNBb30BAaHMEM 3aKOHa

HapsioKCHU L

HUCCICOAOBAaHUA  3aBUCHMOCTH  CHJIBI  TOKa,
OT COIPOTHUBJICHUA PE3UCTOpPAa W HAIPSIKCHUA
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yepes3 pe3ucTop. Jxoyns—IJlenna.

10.Onpenencare  MOIIHOCTH  JJICKTPHUUECKOTO0  TOKa, | HabmromeHne BOZHMKHOBEHHS 3JCKTPHUUECKOTO TOKA B )KHIKOCTH.
BBIJIEJISIEMOM Ha PE3UCTOPE.

11. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO Yepes3
JIAMITOYKY, OT HATPSKCHUS HA HEH.

12. Onpeoenenue KIIJ] nacpesamens.
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MaruurHsie
siBJIeHus (6 1)

ITocrostHHBIE MarHUTHL. B3auMonaeicTBHe NOCTOSHHBIX
MarHuToB. Maznumnoe none. Mazcnumnoe none 3emau u e2o
3Hauenue 01s dcusnu Ha 3emne. Onvim Opcmeda. Maenumnoe
none sneKkmpuiecko20 moxka. Ilpumenenue 2neKxmpomazHumos 6
mexnuxe. Jleticmeue MazHumHmo20 noas Ha NPOGOOHUK C MOKOM.
Onexmpoosueamens nocmosanno2o moxa. Mcnoavsosanue
anekmpoosuzamenetl 8 mexXHU4ecKux yCmpoucmeax u na
mpamncnopme.
jlemomcmpamm2

1. BzauMonelicTBHE TTIOCTOSTHHBIX MAarHUTOB.

2. MonenupoBaHue HEBO3MOXXHOCTH Pa3JelICHUs IIOJIOCOB
MAarHuTa.

3. MogenupoBanue
MarHuTOB.

4. OmpIT Dpcrena.

5. MarautHoe mose Toka. DJIeKTPOMarHur.

6. JlelicTBIE MArHUTHOTO MOJIS Ha MPOBOIHHK C TOKOM.

7. DNEeKTPOABUTATENH TOCTOSHHOTO TOKA.

Jabopamopnsie padbomuvl u onvimoi.

1.  Hccnenosanne MarHUTHOTO
TIOCTOSTHHBIX MarHUTOB.

2. H3yueHWe MarHMTHOTO TOJISI TOCTOSIHHBIX MarHUTOB
IIPU UX OOBETUHEHUH U Pa3/ICIeHUH.

3. HccnenoBaHue MAEHCTBUSI 3JEKTPUYECKOrO TOKa Ha
MarHUTHYIO CTPEJIKY.

4.  OnbITel, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  CHUIBI
B3aMMOJICHICTBHA KATYIIKHA C TOKOM M MarHUTa OT CHJIBI TOKa
1 HamIpaBJICHNS TOKA B KaTYyIIKE.

5.  H3yueHne neicTBUsI MAarHUTHOTO IOJISL Ha MTPOBOJHUK
C TOKOM.

6.  Koucmpyuposanue u
INeKmpoosuzames.

7. Wzmepenue KII/l anexTpoaBuraTelbHON yCTaHOBKH.

MAar"auTHBIX moJieit IIOCTOSTHHBIX

B3aMMOICHCTBUS

usyuenue pabomul

HccnenoBanue 1moa  PyKOBOACTBOM B3aUMOJIeHCTBUS
MOCTOSIHHBIX MarHUTOB.

W3yueHnne c omopodl Ha TEXHOJIOTHUECKYIO KapTy IIOJl PYKOBOJACTBOM Ilefarora
MarHMTHOTO IOJIsl IOCTOSIHHBIX MarHUTOB IIPH UX 0OBEANHEHUH U Pa3/IelICHHN.
HaGmonenue 3a mpoBeICHUEM OTIBITOB IO BU3YalH3alUH MO IOCTOSTHHBIX MarHUTOB.
N3y4enune nox pyKoBOJICTBOM IE€arora siBICHUs HaMarHMYMBAaHUS BEIIECTBA.
HccnenoBaHne COBMECTHO C TIEAAaroroM JCGHCTBHS DICKTPHYECKOTO TOKAa Ha
MarHuTHYIO CTPEJKY.

HaOmonenne 3a TNpPOBEAECHHEM OIBITOB, AEMOHCTPUPYIONIMX 3aBHCHUMOCTH CHIIBI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM W MAarHuTa OT CHJIbl W HalpaBJICHHWS TOKa B

neagarora MAar"suTHOI O

KaTyIIKe.
AHanu3 TpU  TOMOINM  IEAarora CHUTyalud  MPaKTUYeCKOTO  MPUMCHCHUS
JJICKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKHUX YCTPOWCTBAX, MPOMBIILICHHOCTH,
MEUIHE).

N3ydyenne ¢ omopodl Ha TEXHOJOTMYECKYIO KapTy TIOJ PYKOBOJCTBOM Iefarora
JIEHCTBUSI MAaTHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM.

Wzydenne ¢ omopoii Ha AUIAKTHUECKUI MaTeprall IeHCTBHS AICKTPOABUTATEIIS.
N3mepenue coBmectHO ¢ negarorom KIIJI anekTpoaBUraTenbHON YCTaHOBKHU.

BasoBeie mpencTaBiIeHHS O pa3IMYHBIX MPUMEHEHISIX AJIEKTPOABHTaTEIeH (TpaHCIIOPT,
OBITOBEIC YCTPOHCTBA U JIp.).

JIeKTPOMATHUT
HAsl HHAYKIHSI
(4 9)

Onvimer @apades. Alenenue 21eKMpPoMaSHUMHOU UHOYKYUU.
Ilpasuno Jlenya. Onexmpozenepamop. Cnocobwi nonyyenus
9NEeKMPUUECKOU SHepeuu. OnexkTpocTaHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

HpOBe}IeHI/Ie COBMCCTHO C TII€garoroM OIIBITOB IIO0 HCCICIAOBAHHUIO  SABJICHHUS
BHGKTpOMaFHI/ITHOﬁ HWHAYKOWU: HUCCIICAOBAHUC W3MEHCHUM 3HAYEeHUs U HampaBJICHUA
HMHAYKIOHUOHHOT'O TOKa
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ﬂemohtcmpamm2

1. VccnenoBaHue sBICHUS 3I€KTPOMArHUTHOW MHIYKIHH.

2. OmbiThl Dapagnes.

3. 3aBHCUMOCTh HamNpaBJICHHsS HMHAYKIMOHHOI'O TOKa OT

YCIIOBUI €r0 BOZHUKHOBEHUS.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKa.

Jabopamopnsie padomuvr u onvimol.

1. OnbITEI 1O MCCIENOBAaHMIO SIBICHUS 3JICKTPOMAarHUTHOM
WHIYKIUHN: HCCICIOBAaHWE W3MEHEHMH 3HAYCHUSA U
HaIpaBIeHUs] HHIYKINOHHOTO TOKA.

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTudeckni OcHoBHOe coaepKaHHe OcHOBHBIE BUBI 1eSITEILHOCTH Y4ALUXCS
0,10k, TeMa (Ha ypoBHe y4eOHBbIX JelicTBUI)
Paznen 8. Mexanuueckue sipjienus (40 4)
Mexannyeckoe Mexanuueckoe JBikeHne. MarepuanbHas Touka. Cucrema | AHaIU3 C IMMOMOIIBIO MEAArora M oOCYXJICHHE Pa3IMYHBIX MPUMEPOB MEXaHHYECKOTO
JIBUKEHHE orcyéra. OTHOCHUTENIBHOCTD  MEXAHMYECKOTO  JBUIKEHHS. | JABHKCHHS.
U CIIOCOOBI ero PaBHOMepHOE mpsiMonMHEIHOE nBIKeHHe. Hepaenomepnoe | OOCYXIEHHE COBMECTHO C IEAAroroM IpaHul] MPUMEHUMOCTH MOJAEIH «MaTepruabHast

onucanus (10 u)

npsmonuneinoe ogudicenue. CpemHsist U MCHOBECHHASL CKOPOCHb
mena npu HepasHOMEPHOM OBUNCEHUU.
Yckopenue. PasHoyckOpeHHOe HPAMOIUHEUHOE O8UNCEHUE.
Csob6oanoe nagenue. Onvimol I anunes.
Pasnomeproe 0sudiceHue no  OKPYHCHOCMU.
yagcmoma obpawenus. Jlunelinas u  yenoeas
Lenmpocmpemumenvroe yckopenue.
Hemoucmpayuu
1. Habmronenue MEXaHHIECKOro
OTHOCHTEIILHO Pa3HBIX TeJ OTCUETA.
2. CpaBHEHHE IyTEeH U TPACKTOPUIA JBHYKSHUS OJJTHOTO U TOTO

Ilepuoo u
ckopocmu.

JBHXKCHUA TCJ1a

TOYKay.

Omnmcanue nocie o0Cy)XIeHHS C MeJaroroM MEXaHWYEeCKOTO IBIDKEHHS Pa3IHIHBIMU
criocobamu (ypaBHEHUE, TabauIa, TpaduK).

AHanmu3 1Mol pyKOBOJCTBOM II€JIarora XH3HEHHBIX CUTYaIli, B KOTOPBIX MPOSBIAETCS
OTHOCUTEJIbHOCTh MEXaHUYECKOIO JBUKECHMUS.

Habnronenne MexaHNYeCKOTO JBIDKEHUS Tela OTHOCHTENIBFHO PAa3HBIX Tel OTCUETA.
CpaBHeHHE TyTeH U TPAeKTOPHUH JBIKEHUS C OTIOPOI HAa TEXHOJIOTHIECKYIO KapTy 0.
PYKOBOJICTBOM I€Jarora OQHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.
AHanu3 ¢ IOMOIIBI0 Texarora Tekcra [amuies o0 OTHOCHTENBHOCTH JIBMIKCHUS;
BBITIOJTHEHHE 33/IaHUH 110 TEKCTY (CMBICIIOBOE UTEHHE).

[Mpocreiimme BbUMCICHUS 1O 00paslly CpeAHEH CKOPOCTH CKOJBXEHHs Opycka
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K€ TeJIa OTHOCUTENILHO Pa3HbIX TEN OTCUETA.

3. sMepeHne CKOpPOCTH W YCKOPEHHS IPSIMOJHHEHHOTO
JIBHIKCHUSL.

. UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHHS.

. HabnroeHne nBmkeHus Tena o OKpyKHOCTH.

. HabnroneHne MexaHW4YecKHX SIBJICHUH, NMPOMCXOMASIINX B
cucreme orcuéra «Tenmexxka» mHpu €€ pPaBHOMEPHOM H
YCKOPEHHOM JIBU)KEHHH OTHOCHUTEIIbHO KaOuHeTa (GpHU3NKH.

Jabopamopnsie padbomuvl u onvimol.

1. Koncmpyuposanue mpaxma 0as pazeoHa u OanvHeliuie2o
PABHOMEPHO20 OBUICEHUS UAPUKA UTU MENEHCKU.

2. OmpenencHue cpeqHel CKOPOCTH CKOJIBKEHUS OpycKa HiH
JBIDKCHUS IIAPHUKa 10 HAKIIOHHON IIJIOCKOCTH.

3. OmpeneneHue yCKOpeHHs Telna INPH PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. VccnenoBanue 3aBUCHMOCTH IIYyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM ABIKCHUH 0€3 HadaJabHOI CKOPOCTH.

5. Ilposepxa cunomesvl: eciu npu  PaGHOYCKOPEHHOM
ogudcenuu 6e3 HaAYarbHOU CKOPOCMU HYMU OMHOCAMCA
KaK psa0 HeuémHwblX uucel, Mo COOMBEmMCMmEyrouue
NPOMEdICYMKU BpEeMEHU OOUHAKOBDI.

o 01 b

WM BYDKCHUS IIapHUKA 10 HAKIIOHHON TNIOCKOCTH.

AHanu3 M 0OCYXIEHHE C ONOpOH Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOACTBOM
nesarora crioco0oB MpUOIMKEHHOTO ONPEIeNICHNSI MTHOBEHHOI CKOPOCTH.
OmnpeneneHue Mocie PacCykAEHHUs ¢ MeJaroroM Mo CxeMe CKOPOCTH PaBHOMEPHOIO
JIBIDKEHUS (IIApUKa B KHUKOCTH, MOJICIIN JIEKTPUUECKOT0 aBTOMOOMJIS U T. 1L.).
OmnpezeneHre COBMECTHO C MENAaroroM MyTH, NPOMACHHOTO 3a JaHHBIN MPOMEXKYTOK
BpPEMEHH, U CKOPOCTH Teja 10 rpauKy 3aBUCUMOCTH IMYTH PaBHOMEPHOTO JBHKEHHS
OT BPEMEHU.

HauanpHble mTpencTaBiIeHHE O TMPHHIOWIAX [OEHCTBHA NPHOOPOB,
CKOPOCTBH (CITHIOMETPOB).

ITpocreiimme BeMHUCIEHH 1O 00pasily IyTH W CKOPOCTH IIPU PABHOYCKOPEHHOM
MPSMOJIMHEHHOM JIBIKCHUH Tela.

OmnpeneneHre COBMECTHO C NENAroroM IPOWIEHHOTO IyTH M YCKOPEHUS JBIDKCHUS
Tena 1o rpaduKy 3aBHCUMOCTH CKOPOCTH DPaBHOYCKOPEHHOI'O MPSMOJMHEWHOTro
JIBHDKEHUS Tela OT BPeMEHH.

OnpezneneHue ¢ IOMOINBIO TeAarora YCKOPEHUs Tela IPH PABHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOM IIJIOCKOCTH.

V3amepeHune 1o cxeMe 1ocje pacCyXIeHHUs ¢ NelaroroM Iepro/ia U YacTOThl OOpalleHus
TeJia Mo OKPY>KHOCTH.

OmnpenencHue HaXOXKACHHUS IOJ PYKOBOACTBOM II€Jarora CKOPOCTH PaBHOMEPHOTO
JIBIDKEHUS TEJIA 110 OKPY>KHOCTH.

Pemienne TUNOBBIX pacu€THBIX 3afady B 1—2 fAeHCTBUS C ONOpPOH Ha alrOpUTM,
NpEeABapUTEIbHO  Pa3oOpaHHBIA COBMECTHO C MEJaroroM Ha  ONpeJesiCHHe
KHHEMAaTHYEeCKUX XapaKTePUCTHK MEXaHUIECKOTO IBU)KEHHS PA3IMYHBIX BUIOB.
PacriosHaBanne M npuOMKEHHOE ONKMCAaHWE IO O00pasly Mocie OOCYKAECHHS C
MEIaroroM pa3IMYHBIX BUAOB MEXaHMYECKOTO JBMXKEHHSA B NPHUPOJIE M TEXHHUKE (Ha
npuMepax CBOOOJHO TMAJAIOIIMX TeJl, JIBMXKCHHUSI JKHUBOTHBIX, HEOECHBIX Tell,
TPAHCHOPTHBIX CPEACTB H JIp.).

M3MEPSIOIINX

B3aumopeiictBue
Tea (20 v)

Ilepselii 3akoH Herorona. Bropoii 3akon HeroTtona. Tperuii
3akoH HerotoHa. [lpunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon Iyka. Cuna mpenus: cuia mpeuus
CKOMbIICEHUS, CUNA MPEHUs NOKOSL, Opyaue 6U0bl MpPeHUs.

Cuna TSKE€CTH U 3aKOH BCEMHUPHOTO TATOTEHUsS. Y CKOpPEHHE
cBobomHOrO maneHus. Jeuowcenue naanem eokpye Coanya
(MC). Ilepsas kocmuueckas ckopocms. Hegecomocmv u
nepezpysKu.

PaBHOBecue MaTepuanbHOI
meno. Pasnosecue meépoozo

TOUKH. Abcomomno meépooe
mena ¢ 3aKpeniéHHOU O0Cblo

Habnronenue u o0CyIeHUE COBMECTHO C IIEJar0roM OIBITOB ¢ ABI)KCHUEM Tela MpU
YMEHBIICHUH BIUSHUS JPYTUX TEJI, PEIATCTBYIONINX JIBHKCHHUIO.

AHanu3 mo cxeMme MOClIe pacCyAeHHs C IeAaroroM Tekcra [ammies ¢ onucaHueM
MBICJICHHOTO JKCIEPHUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPLMH; BBIIIOJHEHNE
3aJIaHUH 10 TEKCTY (CMBICIIOBOE YTEHHE).

OO6cyxneHne T1o0Jl PyKOBOJCTBOM II€Jlarora BO3MOKHOCTH BBIIIOJIHEHMSI 3aKOHA
MHEPUUH B PA3INYHBIX CUCTEMAX OTCUETA.

HaGmionenne u o06cykieHHE COBMECTHO C HEJaroroM MEXaHWYEeCKHX SIBICHHH,
MPOUCXOJAIIMX B cucteMe orcuéra «Tenexkay npHu e€ paBHO-MEPHOM U YCKOPEHHOM
JIBIDKEHUM OTHOCHUTEJIEHO KaOuHeTa (QU3UKH.
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spawenusi. MOMEHT CUITBL. [Jenmp msasicecmu.

JHemoncmpavuu

1. 3aBHUCHUMOCTb  yCKOpEHUS
JeHCTBYIOIEH HAa HETO CHUIIBL.

2. HabmoneHue paBeHCTBA CHJI IIPH B3aUMOJICHCTBHUH TEI.

3. I3mMeHeHue Beca Tena NpU YCKOPEHHOM JBHKEHUH.

JlaGopaTopHbie paGoThI U ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT
CHITBI HOPMAJIHOTO JAaBIICHHS.

2. Onpenenerne K03()(OUIIHCHTA TPEHUS CKOIBKECHUS.

3. OnpenenecHue )KECTKOCTHU TIPYIKIHEI.

TCJIa OT MacCChl TC€JlIa H

JleicTBUS ¢ BEKTOpaMH CHII: BBIIOJIHEHUE 3aJaHUI 10 CIOXKECHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGmonenue 3a nmpoBeeHUEM OIBITOB, JIEMOHCTPUPYIOLIMX 3aBUCHMOCTh YCKOPEHHS
TeNna OT NPUJIOKEHHO! K HEMY CUJIBI X MacChl Telna.

AHanu3 U OOBACHEHHE C OMNOPOIl Ha TEXHOJIOTMYECKYI0 KapTy IOJ PYKOBOJICTBOM
Heflarora siBJIeHUH ¢ UCIOJIb30BaHHEM BTOpPOro 3akoHa HeroToHa.

Pemenue THNOBBIX pacu€THBIX 3a1ad B 1—2 #AeHCTBUS € OHOPOM Ha alarOpUTM,
Npe/IBapUTEIbHO Pa300paHHBI COBMECTHO C IIEIaroroM C HCIIOJIb30BaHHEM BTOPOTO
3akoHa HpIOTOHA ¥ ITpaBHIIa CI0XKEHUS CHIL.

OmnpeneneHre COBMECTHO C MEAAroroM >KECTKOCTH MPY>KHHBI.

AHanu3 cuTyalii ¢ ONOPOH Ha TEXHONOTHYECKYIO KapTy MO PyKOBOACTBOM IMENArora,
B KOTOPBIX HaOMIOAIOTCS yIpyrue AeopMaly, 1 UX 00bICHEHHE C HCIIOIb30BaHUEM
3akoHa ['yka.

Pemenue THNOBBIX pacu€THBIX 3amad B 1—2 AeHCTBHS C ONOPOH Ha ajarOpUTM,
Npe/IBapUTEIbHO pa300paHHBIH COBMECTHO C II€AaroroM C HCIIOJIb30BAaHHEM 3aKOHA
I'yka.

HccnenoBanue npu IMOMOIIM Iearora 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHUS
OT CWIbl  HOpManpHOro  fapieHus. CoOBMecTHOe  OOCYXKIEHHE  pe3yJbTaToB
HCCIICI0BaHMUS.

OmnpeneneHne 1Mo KOHTPOJIEM IIEIarora ¢ Onopoii Ha KOHCTIEKT ko3 duimenTa TpeHns
CKOJIBKEHHUSI.

H3MepeHune ¢ NOMOIIBIO Mearora CUilbl TPEHUS MOKOSL.

Pemienne TuUNoOBBIX pacu€THBIX 3adady B 1—2 nAeHCTBUS C ONOpPOM Ha alrOpPUTM,
MpeIBAPUTEIHHO Pa300paHHBIH COBMECTHO C IEIaroroM ¢ MCIIOJIb30BaHUEM (hOpMyITbI
JUISL CUITBI TPEHUS CKOJIBKEHHUS.

AHanu3 1o cXeMe IOocCle pPacCyKIACHUS Temarora O IBIDKEHHM TeJl TOJBKO MOJ
JieficTBUEM CHJIBI TAKECTH — CcBOOOTHOTO HaieHus.
OOBsACHeHHE TOA PYKOBOJCTBOM II€Jarora HE3aBUCHMOCTH YCKOPEHHS CBOOOIHOTO
MaJIeHUs] OT MaccChl Tena.

Or1ieHKa COBMECTHO C II€JJarorOM BEIWYMHBI CHJIBI TATOTEHHS, ACHCTBYIOIIEH MEXIy
JIByMS TelaMu (IJIs1 pa3HBIX Macc).

AHanu3 c omopoil Ha JWJAKTHYECKUH Marephai JBW)KEHHsS HEOECHBIX Tel o[
JIEWCTBHEM CHJIBI TATOTEHHs (C MCIHOJIB30BAHUEM JIONOJHHUTENBHBIX HCTOYHHKOB
nHdopmanum).

Pemenue THNOBBIX pacu€THBIX 3a1a4 B 1—2 AEHCTBHUS C OHNOPOM HAa aarOpPUTM,
Npe/IBapUTEIbHO pa300paHHBI COBMECTHO C IIE€AAaroroM C MCIOJb30BAaHHEM 3aKOHA
BCEMHUPHOTO TSATOTEHUS U GOPMYIBI I PacdETa CHIIBI TSDKECTH.

Habnronenue n o6cyXaeHne ¢ IOMOIIBIO MTEarora OMbITOB IT0 M3MEHEHHIO Beca Tejla
P YCKOPEHHOM JIBHKCHHU.
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AHamnu3 ¢ IOMOIIBIO [IE1arora ycIOBU BOSHUKHOBEHHSI HEBECOMOCTH M IEPETPY3KH.
Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C ONOPOH Ha ajlrOpUTM,
Npe/IBapUTEIbHO Pa300paHHbI COBMECTHO C IIEaroroM Ha OIpeAeIeHHEe Beca Tena B
Pa3IUYHBIX YCIOBUSAX.

AHanu3 ¢ omopoi Ha TEXHOJOTHMYECKYI0 KapTy IMOJA PYKOBOJCTBOM IeAarora CHI,
JICHCTBYIOIUX Ha TENO, MOKOsIIeecs Ha ONope.

OnpezeneHye ¢ MOMOIIBIO Nearora eHTpa TSHKECTH Pa3InyHbIX Tell.
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3aKoHBI
COXpaHeHHsI
(10 v)

Wmnynsce tena. Msmenenue umnyisca. Mmnyavc cunvl. 3aKoH
coxpaHeHHs uMIrynbca. PeaktuBHoe apmkerne (MC).

Mexanuueckas pabora M MOIIHOCTH. PaboTa cun TsbKecTH,
ynpyeocmuy, — mpenus.  Céasb  dHepeuu U pabomul.
IToTennuansHast HEPryUsl Tea, MOAHATOIO HaJ MOBEPXHOCTHIO
3eMnu. [lomenyuanvuas — dHepaus — CoCAMOU  NPYICUHDL.
Kuneruueckast sHeprus. Teopema 0 KuHemuueckou 3HepISUuu.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTHH.

Hemoncmpayuu

1. Tepenaga uMIynbca MPU B3aUMOJCHCTBUH TEL.

2. TlpeoOpa3oBaHMs 3HEPTUHU NPH B3aUMOJICHCTBUHU TEI.

3. CoxpaHeHHe UMITyJbCa IIPH HEYNIPYTOM B3aHMOJICHCTBHH.

4. CoxpaHeHHE WMIOynbca MpH  AOCOIMIOTHO  yNPYrom
B3aUMOJCICTBUN.

5. HabmrojeHue peakTHBHOTO IBHYKCHUS.

6. CoxpaHeHHE MeEXaHMYECKOHl OSHEprud INpH CBOOOIHOM

MaJIeHUH.
7. CoxpaHeHHE MEXaHHYECKOW 3HEpruM MpH IBIDKCHUM Teja
HoJ IefiCTBHEM NPYKHUHBI.
Jabopamopnsie padbomuvl u onvimol.
1. Ompenenenne pabOTHI CWIBI TPEHUS TNPH PABHOMEPHOM
JIBIDKEHUH TeJla 10 TOPU30HTAIBHON TIOBEPXHOCTH.
2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH HOABEME Tpy3a
C MCTOJIb30BAaHNEM HEMOABHKHOTO U MOJBIXKHOTO OJIOKOB.
3. M3ydenue 3akoHA COXpaHEHUS SHEPTHUH.

HaGmionenne u oOCyXIEHHE C TOMOIIBIO IEarora OIBITOB, JIEMOHCTPHPYIOIINX
nepefady UMITyNbca NpPU B3aUMOACHCTBHM TEI, 3aKOH COXPAaHEHMs HUMITyJIbCa NPHU
a0COJIFOTHO YIIPYrOM M HEyNpYroM B3aUMOJEHCTBUH TEJl.

HaGmonenue pgeMoHCTpanuu Iiejarora CHTyallMid B OKpY)Kalolledl JKW3HU C
UCTIONb30BaHUEM 3aKOHA COXPAaHEHUS UMITYNIbCA.

Pacnio3HaBanme ¢ omopoil Ha TEXHOJOTHMUYECKYI0 KapTy IMOJ PYKOBOJACTBOM IleJarora
SIBJICHUSI PEaKTHUBHOTO JIBW)KEHHS B mpupoje 1 texHuke (MC — Ouomnorus).
IIpuMeHeHHE COBMECTHO C IEJaroroM 3aKOHAa COXpPaHEHUs HMMITyJbca Ul pacdéra
pEe3yNbTaTOB B3aMMOZCHCTBHSA Tel (Ha TNPHMEpax HEYNPYroro B3aHMMOJCHCTBHA,
YOPYToro LEHTPAIBHOTO B3aHMMO-IEHCTBUS ABYX OJMHAKOBBIX TEI, OJHO M3 KOTOPBIX
HETOI-BUKHO).

Pemienne TUNOBBIX pacu€THBIX 3adady B 2—3 JEHUCTBUS C ONOPOH Ha alrOPUTM,
MpeABapUTEIHHO Pa300paHHBI COBMECTHO C IIEAAroroM C HCIIOJIB30BAaHHEM 3aKOHA
COXpPaHCHMS UMITYJIbCA.

OmnpeneneHye ¢ ONOPOil Ha JUIAKTUYECKHH MaTepuan paboThl CHIIBI YIIPYTOCTH TPH
noabEMeE Tpy3a ¢ MCIOIb30BAaHUEM HETIOIBHXKHOTO U TTOIBUYKHOTO OJIOKOB.

W3mepeHue COBMECTHO € IEAArOIOM MOIHOCTH.

W3mepeHue ¢ MOMOLIBIO  Iefarora  MOTEHLMAIbHOU
Je(OPMHUPOBAHHOMN TIPYKUHBI.

W3MepeHne COBMECTHO € MEAAaroroM KWHETHYECKOH 5SHEpPruM Tena MO JUIMHE
TOPMO3HOTIO IyTH.

HaGmionenne 3a SKCHEPUMEHTAIBHBIM CPABHEHHEM M3MEHEHUS IOTEHIMAILHON
U KUHETUYECKOM SHEpPIuil Tena Npy ABMKEHUH MO HAKIIOHHOH MJIOCKOCTH.
HaGmonenue 3a SKkcneprMMEHTAIBHON IPOBEPKOH 3aKOHA COXPAaHEHUs] MEXaHHMUYECKOM
SHEPTHHU NPH CBOOOIHOM MaJCHHH.

IIpuMmeHeHre Ha Ha4albHOM YPOBHE, C OIIOPOM HAa NMJAKTUYECKUI MaTepuasl 3aKOHa
COXpaHEHMs] MEXaHMYECKOW 3HepruM ajs pacdy€ra MOTEHUUATbHOW M KHHETUYECKOU
JHEprui rena.

Pemenne THNOBBIX pacu€THBIX 3a1ad B 1—2 AEHCTBHS C ONOPOH Ha ajIrOpPUTM,
MpeIBapUTEIFHO Pa300paHHBI COBMECTHO C MENAaroroM C HCIOJIB30BAaHHEM 3aKOHa
COXpaHCHHS MEXaHNYECKOW YHEPTUH.

JHEpruu  ynpyro

Pa3znen 9. Mexannuyeckue Koj1ed6anus U BOJHbI (15 u)
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Mexanuueckue
KoJieoanus (7 4)

KonebarenpHoe paBuxkeHue. OCHOBHBIC XapaKTCPUCTHUKU
KoJIeOaHUH: IePHOA, YaCcTOTa, aMIUIUTyaa. Mamemamuueckuii u

npyosrcunHelti  masmuuxu.  Ilpespawenue  sHepeuu  npu
KONeOamenbHOM O8UINCEHUU.

3aryxatomme KoneOaHusA. BrIHyXIeHHbIE  KOJeOaHWUS.
Pezonanc.

jlemomcmpamm2

1. HabOnronenne KkoneOaHWUN Ten TOJ JCHCTBUEM  CHUIIBI
TSDKECTH M CHIIBI YIIPYTOCTH.

2. Habmopnenue xonebaHuii rpy3a Ha HUTH U Ha MPY)XUHE.

3. HaOmoneHne BoIHYKICHHBIX KOJICOaHU U pe30HaHca.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenne  4acTOTBl M Iepuojga  KojeOaHUi
MaTeMaTHIECKOTO MasSTHHUKA.

2. OnpeneneHne  9acTOTHI W Iepuoja  KoieOaHwit
TIPYXKHUHHOTO MasiTHHKA (mmm AJIEKTPOHHAS
JIEMOHCTPAIIHS).

3. UccrnenoBanme  3aBHCHMOCTH  Tlepuoja  KoJeOaHWi
MTOJIBEIICHHOTO K HUTHU TPY3a OT JJIMHBI HUTH.

4. UccnenoBanue  3aBUCHMOCTH — MEpHOjAa  KojeOaHMA

MPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a (WK dIEKTPOHHAs
JIEMOHCTPAIIHS).

5. [IpoBepka HE3aBUCHUMOCTU TMepHOJa KojieOaHWH Tpy3a,
MOJBEILIEHHOTO K HUTH, OT MAacChl I'py3a.

6. OnBITE, JEMOHCTPUPYIOIIHE 3aBHCHMOCTh  IIEPHOJA
KOJIeOaHUH TPYKUHHOTO MasTHHKA OT MacChl Tpy3a H
HKECTKOCTH TPY>KUHBL

7. IsmMepeHne ycKopeHHs CBOOOTHOTO
ANEKTPOHHAS JEMOHCTPALIHS).

nageHus (WM

HaGmonenue kosnebaHuid mOJ NEHCTBHEM CHIJ TSKECTH U YIPYTOCTH U OOHapyKeHHE
MPY TOMOIIY MIeJarora Nog0OHBIX KoJIeOaHNi B OKPYKAIOIIEM MHUE.

AHanu3 COBMECTHO C IIearoroM KojeOaHWil TIpy3a Ha HHTH M Ha TpYXHHE.
OmnpenencHue Mo alropuTMy YacTOTHI KOJeOaHWH MaTeMaTH4eCKOTO W MPYKHHHOTO
MasITHUKOB.

HabGmonenue u 00bsICHEHNE € TIOMOIIBIO [TE/1arora SBJICHUS PE30HaHCA.

HccnenoBanne ¢ omopoi Ha aNTOPUTM, IPEIBAPHUTEIHEHO Pa300OpaHHBIA COBMECTHO C
Me1aroroM, 3aBUCUMOCTH TIepro/ia KoJeOaHUH NOABEIIEHHOTO K HUTH I'py3a OT JUTHHBI
HUTH.

IIpoBepka Cc oOmOpoil Ha TEXHOJOTHMYECKYI0 KapTy MOJ PYKOBOJICTBOM Iiefarora
HE3aBHCHMOCTH INepUoa KojieOaHuil rpy3a, MOIBEIICHHOTO K JICHTE, OT Macchl Ipy3a.
HaGmonenne u oOcyxaeHHe  MOA ~ PYKOBOACTBOM  TI€[larora  OIIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCHMOCTh MEpHOJa KOJEeOaHWH NPYKHMHHOTO MasTHUKA
OT MAaCCHI IPy3a U KECTKOCTH NPYKHUHBI.

[TpumeHeHnEe ¢ TOMONIBIO IEAArora MaTeMaTHYECKOTO W MNPYXHHHOTO MasTHHKOB
B Kau€CTBE MOJICJICH AJIs ONMCAHUS KOJIeOaHUH B OKpPY’KafoOIEM MHpE.

Pemenne TuUNOBBIX pacu€THBIX 3afady B 1—2 neHCTBUS C ONOpPOM Ha alrOpPUTM,
MpeBapUTEIHHO Pa300paHHBI COBMECTHO C IIEIaroroM, CBS3aHHBIX C BBIYHCIICHHEM
WJIH OLIEHKOW 9acTOTHI (TIeproaa) KojaeOaHuit

Mexannveckue
BOJIHBI. 3BYK
8w

Mexanndeckue BOJNHEL. CBOWCTBA MEXaHWYECKHX BOJH.
IlpodonvHoble u nonepeynvie 6oHbL. [IUHA 80JHbL U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 601HbL 8 MEEPOOM mere,
ceticmuueckue goanvl (MC).

3ByK. [pomxocmv 38yka u evicoma moua. OmpadgiceHue
38yKa. Ungpazeyk u yivmpaseyx.

JHemoncmpayuu
1. PacmpocTpaHeHHe MPOIOJILHBIX U TIOMIEPEYHBIX BOJIH.

2. HabmoaeHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

OOHapyXeHHe M aHaJIW3 C MOMOIIBIO II€Aarora BOJHOBBIX SIBICHUH B OKPY)KAIOIIEM
MHUpe.

HaGumoienue coBMECTHO € IeAaroroM pacripoCTPaHeHUs MPOAOJIBHBIX U MOTEPEYHBIX
BOJH (Ha MOJenH) W OOHapyXXCHHE AaHAJIOTUYHBIX BHIOB BOJIH B IpUpoJE (3BYK,
BOJISTHBIE BOJTHBI).

Brrancienne B 1—2 neiicTBUS ¢ OITOPOH Ha alTOPUTM, ITPEIBAPUTEIIEHO pa300paHHBIi
COBMECTHO C I1€1ar0roM JUTHHBI BOJIHBI M CKOPOCTH PAaCIPOCTPAHEHUS 3BYKOBBIX BOJIH.
Habnromenue 3a 3KCHEPHUMEHTAIBHBIM OIPEEICHHEM TPAHUI[ YaCTOTHI CIIBIIIMMBIX
3BYKOBBIX KOJICOAHUH.
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3. AKycTHYecKuil pe3oHaHC.

HaGmionenue  3aBHCMMOCTM  BBICOTBI  3ByKa OT  4YacTOThl (B TOM  YHCIIE
C UCIIOJIb30BaHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGmonenne wu oOBSICHEHHE C TOMOLIBIO IEarora SBICHUS aKyCTHYECKOTO
pe3o-HaHca.

UreHne COBMECTHO C TI€JaroroM OPHUIMHAIBHOTO  TEKCTa, IOCBSIIEHHOTO
WCTIONB30BAaHMUIO 3BYKa (WM YIbTPa3ByKa) B TEXHHKE (9XOJIOKAIMS, yIbTPAa3BYK B

MEIWITUHE U JIp.); BHIIOJHEHNE 3a/TaHUI 1O TEKCTY (CMBICTIOBOE YTEHUE)

Pa3gen 10. D1eKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U JIEKTPOMATrHU
THbIE BOJIHBI

8w

DJEeKTPOMarHuTHOE TOJe. DIEKTPOMATHUTHBIC BOIHBL
Ceoticmesa 2NIEKIMPOMACHUMHBIX BOJIH. ILlIxana
9NEeKMPOMACHUMHBIX BOJIH. Hcnonvzosanue
9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU C8A3U.

OnekTpoMarHuTHas Tmpupona cBeta. CKOpOCTh CBeTa.
BonHoBEIE CBOMCTBA CBETA.

/Iemomzmpauuu2

1. CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.

2. BonHOBbIE CBOWCTBa CBETA.

Jlabopamopnsie pabomol u onvimol.

1.M3y4eHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOWIIEHOTO TeNe(oHa.

ITocTpoeHre mNPOCTBIX pacCyXICHHH HAa OCHOBE MOATOTOBICHHBIX BBIPAKEHHH,
000CHOBBIBAIOIINX B3aNMOCBSI3b 3JIEKTPUIECKOTO M MArHUTHOTO MOJIEH.

HaGmonenue 3a 3KCIIEpUMEHTAIBHBIM H3yYEHHEM CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
(B TOM YHCIIE ¢ TOMOIIBI0 MOOHIBHOTO TeneoHa).

AHanu3 ¢ IOMOUIBIO NTearora PpeHTTeHOBCKUX CHUMKOB U€JI0BEYEeCKOT0 OpraHnu3Ma.
AHanu3  COBMECTHO C  II€JJaroroM  TEKCTOB,  OMNMCHIBAIOIIUX  INPOSBICHUS
AJIEKTPOMAarHUTHOTO M3JIy4EHUsI B TIPUPOJIE: KHUBbIE OPraHU3MBbI, N3JTyuYeHHs] HEOECHBIX
Ten (CMBICIIOBOE YTCHHUE).

Pacno3HaBaHne M aHaJINW3 pa3NUYHBIX MNPUMEHEHHUH JIIEKTPOMArHUTHBIX BOJH B
TEXHHUKE C OTIOPOI Ha TEXHONOTUYECKYIO KapTy MOJ pyKOBOACTBOM IeIarora.

Pemenne TUNOBBIX pacu€THBIX 3afady B 1—2 fAeHCTBUS C ONOpPOM Ha alrOpPUTM,
MpeIBapPUTEIHHO Pa300paHHBIH COBMECTHO C II€aroroM C HCIOJIB30BaHUEM (GopMyI
JUISL CKOPOCTH SJISKTPOMAarHUTHBIX BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA.

Paznen 11. CBeroBble siBiaeHus (15 u)
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3aKoHbI
pacnpocTpaHeHH
s1 cBeTa (6 4)

JlyueBas moznens cBera. Mctounuku ceera. [lpavonuneinoe
pacnpocmpanenue ceema. 3ammenus Coanya u  JIyHoi.
Otpaxenue cBera. Ilnockoe 3epkano. 3aKoHn OmMpadiCeHus
ceema.

IIpenomnenue cera. 3akoH IpenomieHus cBeta. [loanoe

6HympenHee ompaoicenue ceema. Hcnonvzosanue noano2o

BHYMPEHHe20 OMPAdICeHUs 8 ONMUYECKUX C8eTNO800aX.
ﬂemomcmpamm2

1. IIpsmonuHEHHOE PacIPOCTPAaHEHUE CBETA.

2. OTpaxeHue cBeTa.

3. [lomyyenne wu300pakeHW B IUIOCKOM,

BBIITYKJIOM 3€pKasax.
4. IlpenomieHue cBera.
5. OnTHYeCcKi CBETOBOI.
Jlabopamopnsie pabomol u onvimoi.
1. UccnenoBaHue 3aBUCUMOCTH YIJla OTPa)XCHUS CBETOBOTO
Jy4a OT yTJja MajieHusl.

2. 3ydyeHne XapakTepUCTHK HW300pakeHHs IpeaMera B
IUTOCKOM 3epKale.

3. UccnenoBanne  3aBHCHMOCTH  yIJIa  IPEIIOMIICHHS
CBETOBOTO JIy4a OT yIJla MaJieHHus Ha TPaHHIE «BO3LyX—
CTEKJIIO.

BOTHYTOM H

HaGmonenne OIIBITOB, JEMOHCTPHUPYIOIINX SIBIICHUE MIPSMOIMHEHHOTO
pacIpocTpaHeHus cBeTa (BO3HHUKHOBEHHE TEHH M IOTYTCHH), U UX MHTEPIPETanus C
UCTIOIb30BaHUEM MOHSATHUS CBETOBOIO JIyya.

OObsicHEeHHE ¥ MOJEIMPOBAaHUE II0CIE PACCY)KICHUS C IEeJaroroM IO CXeMe
COJIHEYHOT'O ¥ TyHHOT'O 3aTMEHUI.

HccnenoBanue ¢ omopoil Ha TEXHOJOTMYECKYI KapTy MOJA PYKOBOJACTBOM IleJarora
3aBUCUMOCTH yTJ1a OTPa’K€HHs CBETOBOTO JIy4a OT yIJa MaJeHHs.

W3y4yenue ¢ moMomIbo nejjarora CBOMCTB H300payKeHHs! B INIOCKOM 3€pKaJle.
HaGmonenne u O0OBSICHEHHE COBMECTHO C IIEAAroroM OIBITOB IO ITOJYYEHHIO
n300pakeHU B BOTHYTOM H BBIITYKJIOM 3epKanax. HaOmroneHne u oObsCHEHNE TTOCIIe
pacCyXIeHUsI ¢ MEeJaroroM IO CXEME OIBITOB IO IPEJIOMIICHHIO CBETa Ha IPAHUIE
Pas3INYHBIX CPEll, B TOM YHCIIE ONBITOB C TIOJIHBIM BHYTPEHHUM OTPa’KCHUEM.
HccnenoBanne ox pyKOBOACTBOM II€Jarora 3aBUCHMOCTH YTJIa MIPEIOMIICHUS OT yria
naJacHusg CBETOBOIO Jiyda Ha I'paHUILIC «BO3AYX—CTCKIIO».

Pacnio3HaBaHHe C NMOMOIIBIO IEfarora SBJICHHH OTpakKeHUS M IPEIOMIICHHUS CBeTa
BHOBCCHHGBHOﬁ JKM3HH. AHanmm3 | O6'I))ICHCHI/I€ COBMCCTHO C II€garoromM sBJICHHUA
ONTHYECKOTO MUpPAXKa.

Pemenue THNOBBIX pacu€THBIX 3amad B 1—2 #AeHCTBHS C ONOPOM Ha ajarOpUTM,
IpeIBapUTEIbHO Pa300paHHBIH COBMECTHO C NEJAroroM C HCHOJIB30BAHUEM 3aKOHOB
OTpaXXECHUSI ¥ TIPEJIOMJICHHUS CBETA.

JInn3el
U ONTHYECKHe
npudopsl (6 1)

JImmza. Xonx myueir B nmH3e. Onmuueckas cucmema
gomoannapama, muxpockona u meneckona (MC). Inaz rkax
onmuueckas cucmema. bBausopykocms u 0anbHO30pKOCMb.

ﬂemoucmpamm2

1. Xox mydeit B cobuparomeit Tun3e.

2. Xoj mydei B pacCeHBaIOIICH JTHH3E.

3. [Nony4yeHne m300pakeHUI ¢ TOMOIIBIO JINH3.

4. Mpuntun  feiictBus  ¢oroammapara, MHUKPOCKONa U

TeJIeCKOTa.

5. Mogens riasa.

Jabopamopnsie pabomul u onvimoi.

1. ITonyuenne wu300paKeHUH C MOMOINBI0 COOMpAOIIEH

JIMH3BL

2. Onpenesnenne GOKYCHOTO PACCTOSHHS U ONITHYECKOM CHIIBI

coOuparoreit JIMH3BI (WU 3IeKTPOHHAS JEMOHCTPAIIHS).

[Monydyenue mMoJ KOHTPOJEM IMEAarora H300pa)XEHUH C IOMOIIbI0 COOHMparoIeil u
pacceuBarouiei JUH3.

OmnpezneneHne ¢ OMOPOH HA AITOPUTM pPa3pabOTaHHOTO COBMECTHO C MENarorom
(hOKYCHOTO pacCTOSIHUSI M ONTHYECKOM CHUITBI COOUPAIOIIEH JTMH3BI.

AHanu3 COBMECTHO C IIEAaroroM YCTPOWCTBA WM MPHHIMUNA ACUCTBUS HEKOTOPBIX
ONTHUYECKAX TPUOOPOB: (oToammapara, MAEKpockomna, teieckona (MC — Ouomnorwus,
ACTPOHOMHS).

AHanu3 ¢ onopoil Ha TEXHOJIOTHMYECKYIO KapTy MOJ pPyKOBOJCTBOM I€Jarora siBieHui
OIM30PYKOCTH U TaTBHO30PKOCTH, MIPUHIUNA NeicTBUS 04koB (MC — Ouoorus).
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Pa3zjo:kenue
0eJioro ceera
B cnekTp (3 u)

Pasnoocenue benozo ceema 6 cnexmp. Onvimul Hviomona.
Cnooicenue cnekmpanvHulx yeemos. Jucnepcus ceéema.

jlemomcmpamm2

1. Pa3nosxeHne Oeoro cBeTa B CIIEKT.

2. [TonydyeHne Oemoro cBeTa INPH CIIOKEHHH CBETAa Pa3HBIX
I[BETOB.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITHI 11O pa3noXKeHUIo OEIOTO CBETa B CHEKTP.

2. OmpITBl 1O BOCIPUATHIO IBETa IPEAMETOB IPU HX
HaOJI0IGHUH Yepe3 1IBETOBBIE (DHIIBTPEI.

HabnroeHue COBMECTHO € MEaroroM Mo pPa3yIoKSHHIO OEJIOro CBETa B CIIEKT.
HaGmonenue u o0bscHeHNEe Ha 6a30BOM ypOBHE O] pyKOBOJCTBOM IE€Jarora OmbITOB
IO TIOJTyYESHHUIO OEJIOro CBETa MPH CII0KEHUU CBETA Pa3HbIX I[BETOB.

IMpoBenenue u OOBSCHEHHE IMOJ PYKOBOJACTBOM IMEJAarora OMBITOB IO BOCIPHSITHIO
I[BETa MPEIMETOB NP WX HAOIIOACHNH depe3 IIBETOBBIC (QMIBTPHI (IIBETHBIC OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U NOTJI0IeHne
cBeTa aTOMOM
(4 9)

Oneimer  Pezepgpopoa w mnaHerapHash MOJIENb aTOMa.
Mopens atoma bopa. Hcnyckanue u noerowenue ceema
amomom. Keanmut. Jlunetiuameoie cnekmpul.

OO6cyxIeHne ¢ MOMOINBIO IIefarora IeNH OmbITOB Pesepdopra mo wcciienoBaHUro
aTOMOB, BBIJIBUJKEHUE TUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax ONBITOB B 3aBUCUMOCTU OT
MPEANoIaraéMoro CTPOCHHUsI aTOMOB, (OPMYJIMPOBAaHHE BBIBOJOB M3 pE3yJbTaTOB
OIIBITOB.

OOcyxIeHne ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOACTBOM Iejarora
IIPOTUBOPEYUI IUIAHETAPHOM MOJEJIM aTOMa U OCHOBAaHUW i1 IUIoOTe3bl bopa o
CTallMOHAPHBIX OPOUTAX DIEKTPOHOB.

HaGmoienue cOBMECTHO C TI€JJaroroM CIUIONIHBIX M JIMHEIYAThIX CIIEKTPOB U3ITyUCHUS
pasnuuHbIX BemecTB. OOBSCHEHHE C ONOPOM Ha IUIAKTHYECKWH Marepuan
JUHENYATBIX CIIEKTPOB U3IIy4EHUS.

Crtpoenne
aTOMHOT0 siApa
(6 1)

PangnoaktuBHOCTb. Aabpa-, Oema- u eamma-uzinyyeHus.
CrpoeHne aTOMHOTO Aapa. Hyknounas mooens amomHozo Aopa.

H3omonwi. Paouoaxmusnvie npespaujeHusl. Ilepuoo
noIypacnada amomuwix soep.

Hemoncmpauyuu

1. CriekTphl U3MyYCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InYHbBIX T'a30B.

3. Cnextp Bozoposa.

4. HabmoneHue TpekoB B kKamepe BuiibcoHa.

Jabopamopnsie pabomul u onvimoi.

1. Habniooenue cnaowinvlx u  JUHEUYAMbIX  CHEKMPOs

U3TYYEHUS.
2. UccrnenoBanue TPEKOB: M3MEPEHHE SHEPTMU YACTHIBI MO
TOpMO3HOMY TyTH (10 oTorpadusam) (Wim >IEeKTPOHHAS

OO6cyxeHre COBMECTHO € TIeIJar0rOM BO3MOJKHBIX THIIOTE3 O MOJEISIX CTPOCHHS SApa.
OmnpeneneHue IO CXEME C HCMOJIB30BAHHEM METOAMYECKOTO Marepuana Moj
PYKOBOJICTBOM T€Jjarora cocrapa sijiep Mo 3aJaHHbIM MacCOBBIM U 3apsJOBBIM YHCIIAM
U TIO TIOJIO’KEHHIO B IIepHoIndecKoil cucteme 3neMeHToB (MC — xumus).

AHanu3 ¢ OmopoH Ha TEXHOJOTHYECKYI0 KapTy IOA pPYKOBOJACTBOM Iieiarora
W3MEHEHMs] COCTaBa sIpa W €ro MOJIOKEHWS B TEPUOJMYECKOi cucteme mnpu |-
panuoakTuBHOCTH (MC — Xnmus).

HccnenoBaHue ¢ MOMOIIBIO MeAarora TPEKoB | |-4acTHIL 10 TOTOBBIM (oTorpadusim.
HaGmonenne 3a pemoHcTpanueld pa®oThl W3MepeHHs pajuanuoHHOTo (oHa C
TIOMOMIBIO JI03UMETPa, OLIEHKA €T0 MHTCHCHBHOCTH.

AHanu3 COBMECTHO C NEJaroroM OHOJIOTMYECKUX M3MEHEHWH, MPOUCXOISIIMX MOJ
JIeficTBHEM painOaKTUBHBIX m3nmyueHnid (MC — Ouonorus).

Habnromenne nemoHcTparmu 00 WCIONB30BaHME PAJHOAKTUBHBIX HW3IYYCHHH B
meaniuae (MC — 6nonorus).
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JeMOHCTPAIIHS).

SnepHbie
peaxkuuu (7 4)

SAnepapie peaknuy. 3aKOHBI COXpAaHEHHUS 3apsIOBOTO H
MacCOBOTO YHCeN. DHepaus cea3u amomuvix aoep. Cea3b Maccol
u onepeuu. Peaxyuu cummesa u Oenenus sioep. HMcmounuku
onepeuu Cornya u 36¢30 (MC).
SnepHas sHepretuka. Jeticmaus paouoaKxmuHbIX UsIy4eHUll
Ha dicusvie opeanuzmol (MC).
Hemoncmpauyuu
1. Pabota cuéTunka HOHHU3UPYIOIIUX U3TYUCHUI.
2. Peructpanus W3IyYCHUS TPUPONHBIX MHHEPAIOB U
TIPOJYKTOB.

Jabopamopnsie padbomuvl u onvimol.

1. Ismepenne paanoakTHBHOTO (pOoHA (WM DIIEKTPOHHAS
JIEMOHCTPAIIHSA).

Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C OMOPOH Ha ajlrOpUTM,
MpeABapUTEIBHO Pa300paHHBIH COBMECTHO C IIEIarOroM C HCIIOJIb30BAHHEM 3aKOHOB
COXpPaHEHMS MAacCCOBBIX U 3apsAJOBBIX YMCEN Ha OIpEJeNIEeHHE Pe3yJIbTaTOB sIEPHBIX
peaxIuii; aHaJIN3 BO3MOXKHOCTHU HJIM HEBO3MOXHOCTH SAEPHON pPEaKIiy.

OreHKa ¢ TOMOILNBIO Iearora SHEPTHUM CBS3M SAEP C HCIIOJIB30BaHHEM (opMyItbl
OlHITeHA.

OOcyxIieHHe COBMECTHO C MENaroroM HEpCIeKTHB HCIOIB30BaHUS YIPABISIEMOTO
TEpMOsZIEPHOTO CUHTE3A.

OOcyxIieHne COBMECTHO C IENaroroM IPEUMYIIECTB M 3KOJOTHYECKHX IPOOIeM,
CBSI3aHHBIX C sIepHO sHepreTukoit (MC — 3KOJIOTHS).

HoBTOpHUTENBLHO-00001Ia101IMIT MOAYJIb (9 4)

Cuctematusanus
u 060011IeHNe
MPEAMETHOTO
COJIepIKaHuUs

U ONbITa
JIeATEeNIHOCTH,
proOpe-TEHHOTO
TPH U3YYCHUU
BCEro Kypca
7637091

O0o01ieHne colepKaHus KaKAOTO W3 OCHOBHBIX Pa3JelioB
Kypca (U3MKH: MEXaHUYECKHE, TEIUIOBbIE, JIEKTPOMArHUTHBIE,
KBaHTOBBIE SIBJICHHUS.

HayuHblii MeTO MO3HAHMS M €ro peajusanus B HU3MYECKUX
HCCIICIOBAHHUSX.

CBsi3b (M3MKM W COBPEMEHHBIX TEXHOJIOTHMH B o0nacTtu
nepenavy HHPOPMaNNH, YHEPTETHKE, TPAHCIIOPTE

BeinonHeHne ¢ MOMOIIBIO Iejarora y4eOHBIX 3aJaHuil, TpeOyIOIHX JEeMOHCTpaLUH
KOMIIETEHTHOCTEH, XapaKTepU3yONUX  €CTECTBEHHOHAyYHYI0  T'PaMOTHOCTE!
MPUMEHEHHUs! NIOJTYUYSHHBIX 3HAHUH JJIsl HAyYHOTO O0BsICHEHHS (PU3NYECKUX SIBJICHHH B
OKpY’Kaloled MpUpOAE W MOBCEAHEBHOW KHM3HM, a TaKkKe BBIABICHHUS (PU3MUECKHX
OCHOB pfAJla COBPEMEHHBIX TEXHOJIOTHH; MPUMEHEHHS OCBOSHHBIX HKCIIEPUMEHTAIBHBIX
YMEHUH JJIsl ucClieoBaHusl (GU3NUECKHX SIBJICHUH, B TOM YHUCIIE Uil IPOBEPKU TUIIOTE3
1 BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemienne TuUnoBbIX pacu€THBIX 3afady B 1—2 JAeHCTBUS C ONOpPOH Ha alrOpPUTM,
NpeABapUTEIbHO  Pa300paHHBI COBMECTHO C II€AAaroroM, B TOM  YHCIE
NPEAINONAralouX  HCIOJIb30BaHHE  (M3MYECKOM MOJEeNM W OCHOBAaHHBIX Ha
COJICp’KaHNH Pa3INYHbBIX Pa3fernoB Kypca QU3UKH.
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ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

H3yYCHUSA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka O pUpoe.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckue BEJINYMHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUNKa
TEeMIEpaTyphl"”

Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBINH METON
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD MOJIETA IMapHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIle BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
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bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a
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AOKa3bIBAOIUEC JUCKPETHOC CTPOCHUC
BCIICCTBA

8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmorera [JOK
H et https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmocBsI3b MEX1y CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSTHUSIX U BIX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE Bubmorexa ITOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6nmoreka [JOK
13 Ckopoctb. EnuHHIIEI CKOpOCTH
p JUHIT p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHU IBUKCHUSA brbmiorexa IJOK
yr P ! https://m.edsoo.ru/ff0a0ae4
Wuepiust. 3aK0H HHEPIIHH.
15 B3aI/II)M0 eHNCTBHUE TenpllclaK IpUYrHA Brbmiorexa IJOK
8 P https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
16
H1 00beMa TeJla MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenne 3agay mo teme "I1MO0THOCTD bu6nmoreka [JOK
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Berecrsa"

Cura xak XapaKTCPUCTHUKA

https://m.edsoo.ru/ff0al23c

19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanun) Mpy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBs3b MEXKY CUJION TSKECTH U
22 Maccoi TenI:lyBec Tena. Permenue bubmorexa OK
T ’ " https://m.edsoo.ru/ff0al778
3an1a4 1o teme "Cua TSKeCTH
Cuia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnnoreka [JOK
23
Pu3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 nu .
3MEpeHHe CHI. JlnHaMomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
2 B .H
> e Tela. HepecoMocth https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HapaBJICHHBIX
26 10 OJTHO¥ Hﬂﬂ?\,i)ﬁ P bubmiorexa LIOK
a . p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenwue 3anay nmo Teme
"PaBHonelicTByromas cui"
Tpenne CKOJIbXKEHUS U TPEHUE TTOKOSI. bubnmoreka [JOK
28
Tpenue B npUposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS bubnnorexka [JOK

CKOJIBXXCHHA OT CHUJIbI JaBJICHUA U
XapaKkTepa CONMPUKACAOIIINXCA

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

IMOBEPXHOCTEI»

Pemenue 3amau Ha onpeencHue

30 . .
PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agaud mo remam: «Bec
31 tenay, «['padpudeckoe n3odbpaxenue bubmumoreka [IOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»
KonTponbHas padoTa no temam:
«MexaHuueckoe ABHKEHUEY, «Macca,
32 IUIOTHOCTBY, «Bec Tea, 1
«['paduueckoe m3o00paskeHre CHI»,
«Cuey
Hasnenue. CriocoObl yMEHbIIECHUS U bubnnorexa [HJOK
33
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHE ra3a. 3aBUCUMOCThD
34 I[aBJ'IGHI/ISI rasa or oonréma Brbmiorexa IJOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenada naBieHus! TBEPALIMU
35 Tenihfn xclil KOCTSMH U lﬁaﬂsaMH 3akoH bubmmorexa [IOK
» KU ) https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBlieHME B KUIKOCTH U Ta3e, bu6nmoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38
Coobmaromecs cocy el https://m.edsoo.ru/ff0a2970
39 I'uapaBnuyeckuii mpecc bubmiorexa IJOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBoit
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

JKHUJKOCTHBIM HACOC

Atmocdepa 3emn. [TpudarHb
CYLIECTBOBAHMSI BO3AYIIHOM

bu6mmoreka [IOK
41 00010ukH 3eMJIH. 3aBUCUMOCTD https://m.edsoo.ru/ff0azhsa
aTMOoCc(epHOTro JaBICHUS OT BHICOTHI
HaJl ypOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATmMochepHoe 1aBlieHHE https://m.edsoo.ru/ff0azhsa
43 N3mepenue atMochepHOro AaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BI)ICOTIj)HI; OBHEM bubmorera [JOK
A A YP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepouns. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme
"ATtmocdepHoe naBieHue"”
€HCTBUE KUIKOCTHU U Ta3a Ha
47 for eHHOGHB HHX TEJIO bubmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
BBITATKUBAIOIIECH CUJIIBI, bu6mmoreka [IOK
48 . .
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlabopaTopHas paboTa 1mo Teme
«MccnenoBanne 3aBUCHMOCTH Beca bubmuorexa [JOK
49 i .
Teja B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TeJla»
50 [InaBanue Ten bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

51

JlaGopaTopHas pabora
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
onpeaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ff0a3a96

52

Pewmenne 3anau no remam: «IlnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiileHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

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

53

Mexannueckast pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTs. EquHune MoniHOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

57

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare

KonrponsHas pabota no reme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

59

Pesepubiit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBiieHue TBEPbIX T,
XKHUJKOCTEHN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccrnenoBanue ycloBHil paBHOBECHS
pBraaray

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e
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https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

60

Pemmenue 3aay o TeMe «Y CI0BUS
paBHOBCCI/ISI pblqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddumnuent monesnoro aecTeus
MexaHu3ma. Jlaboparopnas pabota
«M3mepenue KIIJI HakIOHHON
TJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

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

63

64

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT MO TEME
"DKCHepuMEHTaIbHOE OIpeIeTICHHE
W3MEHEHUS KUHETUYECKON 1
MOTEHIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIa MO0 HAKJIOHHOMN
TJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe aBmKeHue"

PesepBHblit ypok. Pabora ¢ Tekctamu

o teMme "Pabora. MOIIHOCTS.
Oneprus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

65
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https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

N KosmuecTBo yacos JJ1eKTPOHHbIE
[1]
; Tema ypoka Hara uudgposbie
n/m Bcero Konrpoabnsie IIpakruuyeckue
u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUHU U HX Ol'iIBITEBIe 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Monenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannuueckue u amo e Tena 1
PHCTALTHHECKHE 1 aMOpPHBIC Te https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KallWJUBSIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TerioBoe pacmpeHue u cxaTmue 1 bubmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETTIOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
M3MEHEHUs] BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buasl Tennonepenaun 1
g peA https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HCIIOJIL30BaHUE TEIIOBBIX CBOIICTB
BEILIECTB U MAaTEPHUAJIOB B LIEJIAX
sHeprocoOepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubmuorexa [IOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota

14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHus Tena
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU
Jlaboparopuas pabota "Onpenencane bubnnoreka [JOK

16 .o " .
YAEIbHON TETUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa bubnnorexka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaAHUE

18 KPUCTAJUTMYECKHUX ?eln. VYnennHas Brbmiorexa IJOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora

21 napooOpazoBaHMsl U KOHJICHCALIUH. bubnnorexka [JOK

3aBHUCHMOCTD TEMIICPATYPhI KUIICHHU
oT aTMOC(bCpHOFO JaBJICHUA

67
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https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxxnocts Bo3nyxa. JlabopaTopnas
pabota "Onpenencaue
OTHOCHUTEJIBLHOM BJIIAXKHOCTH BO3TyXa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

[TpuHIMTIBI PaOOTHI TETIOBBIX

nsurareneid. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

26

KII/I TermoBoro nBuraresnsi.
TernoBble ABUraTENId U 3aLATA
OKPYKarOIIEH CPEebI

3aKOH COXpaHEHUs U IPEBPAILCHUS
SHEPTHUH B TEIIOBBIX Mpoleccax

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

28

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUHN
BemecTsa"

KonTponbHas pabota mo Teme

"TerioBele aBiIeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onektpuzarus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHIYKIUEN U ITpH
COMPUKOCHOBEHUH"

31

32

B3anMopeiicTBre 3apsyKeHHBIX TEIl.
3akon Kymnona

DNEKTPUUECKOE MOJIE.
HanpsikeHHOCTD 2J1EKTPUUYECKOTO

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nosist. [IpuHnmn cynepnosuuuu
BJIEKTPUYECKUX IMOJIEN

Hocuremn OJICKTPUYCCKUX 3apsAd0B.

33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBUS €r0
36 c ecIT)BOBaHI/I;I I/ICT(})IIIHI/IKI/I bubmorera [JOK
ym i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa [IOK
p https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U JUAJIEKTPUKHU"
39 DNeKTpUYECKU TOK B METaJLJIax, bubnmnorexa [JOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuUecKas 1enb U € COCTaBHBIC
4acTu
Cuna toka. JlaGopaTopHas pabota
41 "N3mepenue u eli J'II/Ip OBaIl-::I/Ie CHITBI 0.5 bubmorera [JOK
" p peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JlaGopaTopHas pabora bubnnorexka [JOK
42 " 0.5
N3mepenue u peryaupoBaHuie https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
43 CornpoTHBIeHHE TPOBOTHUKA. bubnuotexa [JOK
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YaenpHoe COIIPOTUBJICHHUEC BCIICCTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUYECKOTO COTTPOTHBIICHUS

https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK

44
MPOBOJHUKA OT €T0 JIMHBI, TUIOIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
3aBHUCHUMOCTD CUJIbI TOKA OT
45 HanpspkeHus. 3akoH OMa 1 yJacTka bubmoreia OK
P : ya https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa HH ero 4epe3 pe3ucTop, OT bubmorexa HOK
> 1AV pe3p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHas pabora "I[IpoBepka
48 MpaBUJIa CIOXKEHUS HAMPSHKEHUN TIPU bubnunoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU bubnnorexka [JOK
MapaJIETbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3agau Ha npuMEeHEeHNE
50 3aKOHa OMaﬂmm alei)HtIHoro bubmmorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnmnoreka [JOK
ToKa. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGopatopHnas pabota "Onpexnenenue bubnuorexa [IOK
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PpaboThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/ff0ab3e0

DneKTpuuecKue Henu U MOTpeOuTenn

bu6mmoreka [IOK

53 DIIEKTPUUECKOI DHEPTUH B OBITY.
P P y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTOstHHBIE MATHUTBI, UX
B3alMOJIECICTBUE
Ypok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 N "
MOJIEH ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1ojie. MarHuTHoOeE I10J1e
bu6mmoreka [IOK
56 3eMJIH U €ro 3HaYeHue JUIs )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEeKTpUYECKHE 3apsIbl.
57 3apsKeHHbIE TeJII)a A UX P Brbmiorexa IJOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSHHBIH
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
"DnekTpudecKue 3apsbl.
3apsKEHHBIE TeJla U UX bubnnorexka [JOK
58 y y 1
B3aumoaercTBus. IlocTOSHHBIN https://m.edsoo.ru/ff0abea8
anekTpuueckuil Tox" / Beepoccuiickas
poBepoyHas pabora
Pesepubrit ypok. Pabora ¢ Tekctamu
o teme "IlocTosTHHBIM bu6mmorexa [IOK
59 N y 1 .
anekTpuueckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
MpoBepoyHas pabora
OmsIT OpcTena. MarauTHOE 1oje
p bu6nmoreka [JOK
60 ANEKTPUYECKOT0 TOka MarHuTHOE

ITOJIC KaTYHIIKKU C TOKOM

https://m.edsoo.ru/ff0acld2
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61

[IpuMeHeHne >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"U3y4yeHue nercTBUSA MAarHUTHOTO
10JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

63

DNEeKTPOABUTATENb [IOCTOSIHHOIO
ToKa. Mcnonb3oBanue
AIEKTPOABUTATENEH B TEXHUUECKHUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
Jlaboparopuas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJeKTpoABHTATEIIS"

OnbiTel Papajes. 3aKoH

3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

64

Dnekrporeneparop. CriocoObl
MOJTyYEHUS DJICKTPUIECKON SHEPTUH.
DNEeKTPOCTaHIIMHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

65

66

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMe "DIIeKTPUIECKHEe U
Mar"HuTHbIE SIBJICHUS"

KonrtponsHas pabota no reme

"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

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

67

68

Pesepubrit ypok. Pabora ¢ Tekctamu
1o teme "TertoBbie ABIeHUA"

PesepBHrlIit ypok. Pabota ¢ Tekctamu
1o teme "MarHuTHbI€ siBJIeHUS"

72
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OBIIEE KOJIMYECTBO YACOB I10

4 14.
[MPOI'PAMME 68 >
9 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara nupposbIe
Tema ypoka Kourpoubnbie IIpakTHyeckue o p
n/n Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuoreka [IOK
MEXaHNYECKOIO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPAMOJIMHEWHOE 1 bubmmnoreka HOK
JBUOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITUHENHOE
nekeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpoCTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue
YCKOpEHUS Tela Ipu 1 1 bubmuorexa [JOK

PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/ff0adb18
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CBoOoaHoe nagenue tei. OMbIThL

8 lanunes
PaBHOMEpHOE IBUKEHUE 11O
9 okpyxxHocTH. [lepuos u yactora bubnmnoreka HOK
oOpamienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOoCTpEeMUTENLHOE YCKOPEHHE
11 IIepBe1it 3ak0oH HproTona. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrOIIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuwna ynpyrocr. 3axon I'yka g imedsoo ufosecs
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
17 JlaGopatopHnas pabota «OnpezneneHue bubmmnoreka [HOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnorexka HOK
18 Crna Tpenns https://m.edSO(])_.I ru/ff0af738
19 Pemenue 3agau nmo reme «Cuma but6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(purmenTa TpeHUs CKOTBKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agad nmo teme "3akoHbI but6mmorekxa [IOK

Herorona. Cuina ynpyroctu. Cuna
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TpeHus"

Cuia TSOKeCTH U 3aKOH BCEMHPHOI'O

bubnunoreka LIOK

22 TATOTEHHS. Y CKOPEHHE CBOOOIHOIO
S P A https://m.edsoo.ru/ff0af044
VYpoxk-konpepenuus "JIBrxeHue et
23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3aga4 no teme "Cuia
bubnuoreka K
24 TSDKECTU U 3aKOH BCEMUPHOTO 1o
ote " https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMHYeCcKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHabHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIIO.
.. bubnuoreka K
26 PaBHoBecue TBEpHOTO TENA C 1o
. . https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OCBIO BpaIllCHUSI.
MowmenT cuisl. LlenTp TspKecTH
PaBHOBecue MarepraibHON TOUKH.
AGCOTIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOroO TENA C
3aKperIEHHONW OCBIO BpallleHUsI.
MowmenT cuibl. LienTp Tsokectu
28 Pemenue 3agau mo teme "MOMEHT bu6nmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
bubmnoreka K
29 TeMe "MexaHUYeCKOe JBUKEHUE., GmaoTexa HO
Bsammoneiictaie Ten” https://m.edsoo.ru/ff0b0408
30 KonTponbnas pabora no teme 1 bu6muoreka [JOK

"MexaHNn4YeCKOe IBIKEHUE.
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B3aumogeiictBue Ten"

Nmnynbe Tena. UMnynbse cuiibl. 3aKoH

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmorexa [JOK
. https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMOJICHCTBUE
39 Pemenue 3anau mo teme "3akoH bubnunoreka LIOK
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ff0b0ag4
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JBM>KEHUH TeJa 10
TOPU30HTAILHON TOBEPXHOCTH
37 CBs3b 9HEprUH U pabOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sueprus. Teopema o bubmuoreka [IOK
KUHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydueHue bubnuotexa [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABUKEHHE U €TO bubnunorexa LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxaennsle koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil U py>KUHHBIA
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44

45

MAasITHUKH
VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»
IIpeBparienue 3Hepruu npu
MEXaHMYECKUX KOJIEOaHMIX

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

46

47

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEpUOIa KoJeOaHui
MPYKUHHOTO MasiTHUKA

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIeOaHMt
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

49

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE
MOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50

51

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmorekxa [IOK
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TeMe "3aKOHbI COXPaHEHHS.
Mexannueckue KojieOaHus U BOJIHBL"

https://m.edsoo.ru/ff0b25f0

KounTponbnas pabora no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHu4ecKue 1
KoJieOaHHS U BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
58 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
59 CBF:)fICTB JIEeK OMaFHI/ITHyIjX BOJIH C bubmorexa [JOK
P " https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUPO/Ia CBETA.
61 Cko oI():TI) cBeTa BOJHI;OII:I)IC CBOWCTBA bubmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [IpsmonuHeitHoe
62 acpocCTpaHEeHUe CBETa 3aTMeHus bubmmorexa [IOK
pactipocth ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpaXK€HHUs CBETa. 3epKaja.
63 PemeHHepza adq Ha 11 I/IMeHeI:{I/Ie bubmorexa [JOK
8 P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 IIpenomiienue cBeta. 3aKoH bu6muoreka [JOK

MPEIOMJICHUS CBECTA
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[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

bubnunoreka LIOK

65 nu
CII0JIb30BAaHUE TIOJTHOIO BHYTPEHHETO https://m.edsoo.ru/ffob3cse
OTpPaXEHUS B ONTHYECKHUX CBETOBOJAX
JlabGopaTopHas padora "VccienoBanue
66 3aBUCHUMOCTH YIJIa IPEIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJIeHUs Ha
rpanune "Bo3ayx-crexno""
Ypok-koupepenuus "Mcnoap3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JI .
MH3bL. ONTHHCCKAA CHIA THH3b! https://m.edsoo.ru/ff0b3f2c
. bubnunoreka LIOK
69 I1 0
OCTPOCHHE HIODPAACHIUH B JIHH3AX https://m.edsoo.ru/ffOb444a
Jlaboparopnas pabota "Onpenenenue
70 ¢box EHOFE accpTo;IHI/I;I " OIEITII[/IquKoﬁ bubmmorexa [JOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIeit TNH3BI
Ypok-koupepenius "OnTudyeckue bubnnorexa [JOK
71 "
JIUH30BBIE TTPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanurts 3penue"
Paznoxenue 6em0ro cBeTa B CIEKTP.
OnbiTel HetoToHA. CliokeHue but6mmoreka [IOK
74
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
75 JlabopaTtopHas padota "OTMBITHI 11O bubmmnoreka [JOK

Pa3ioKeHUIo OEsIoro CBeTa B CIEKTP U

https://m.edsoo.ru/ffOc0e2a
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BOCITPUSITHIO [[BETA IIPEIMETOB IIPH UX
HAOJIIOACHNH Yepe3 BETOBbIC
¢bunbTph"

VYpoxk-nnpaktukym "BosiHOBBIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 OmnsiTel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIeNIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
HcnyckaHue ¥ IOTIIONICHHUE CBETa
79 aTOI\ZIOM KBaHTBI HnileﬁanHe bubmorexa LIOK
' ) https://m.edsoo.ru/ff0c144c
CHEKTPHI
VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
80 " .
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHBI bubnnorexa [JOK
. a https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PangnoaktuBHBIE TPEBpaLICHUS. bubmmoteka IIOK
H3oTorbr https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mo teme: bubnmnorexa LIOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga
Vpok-kordepenuus "PagnoakTUBHEIC
86 1/13131 CHI/IS(Ib BF;'[ ; oJie MI; HITUHE bubmuorexa [JOK
ya " PHPOIE, MEAMIIHE, https://m.edso0.ru/ff0c2126
TEXHHUKE
SlmepHbIe peakiuy. 3aKOHBI
AeP peardt but6mmoreka [IOK
87 COXPAaHEHHUs 3apsAJ0BOr0 U MacCOBOTO

YHUCCJI

80
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88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

90

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakuu cunTe3a u neneHus saep.
Ncrounuku sHeprun CoaHua u 3BE37

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

92

Ypok-koudepennus "SAnepHas
JHepreTuka. JlencrBus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHuTHbIE BOJHBI.
KBantoBsie siBneHus"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

94

KonTponbhas padota no teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBL.
KBanToBsic siBieHns"

[ToBTOpeHnue, 06001IIeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumopeiictBue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

96

97

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TemnoBsie npouecco”

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX U KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ[ TernoBeix qBurateneit”

[ToBTOpenue, o600menue. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110

81

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30
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teme "KIIJI anekrpoycTtaHOBOK"

[ToBTOpEeHME, 0600IIEHNE.

bubnunoreka LIOK
%8 ,J,Ia60paT0pHHe p a6O,,TH Ho Kypey 1 ! https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTopenue, 0600menue. Pabora c
99 TGKCTaI;/II/I 110 TEME H;aKOHbI 1 Bubmorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
I1 , 0000 . Pa0
100 rexcrans no reve "KoneGamms u i BuGmorexa 10K
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 600 . Pa6
| oo oo e |
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TekctamH 1o Teme "KBaHToBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 3 97

I[TPOTPAMME

82



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPSIEMbBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI OCHOBHOT'O OBIIEI'O

OBPA30BAHUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

13

pasinyuaTh ABJICHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONINX JIaHHOE (PU3UYECKOE SIBJICHUE

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHHHA B OKpPY)KaIOLIeM
MHUpE, B TOM uHcle (QU3MUECKUE SIBICHHS B MPUPOJE, IPU ITOM IEPEBOAUTH
NPAaKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIACHATh CYIIECTBEHHBIE CBOICTBa

(npu3Haku) pU3NYECKUX SABICHUN

14

1.5

OINMCHIBaTh M3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SBJICHUS, HCIOJIb3Ys
¢u3nuecKkue BETUYMHBI, IPU OINHUCAHUU MPABWIBHO TPAKTOBATH (PU3UUYECKUI
CMBICIT HCIIOJIb3YEMbIX BEJIWYHMH, MX OO0O3HAUE€HUS U eIUHUIBI (PU3MUECKHX
BEJIMYMH, HaXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYHMHY C
JIPYTUMH BEJIMYMHAMU, CTPOUTH I'paMKU N3YUYEHHBIX 3aBUCUMOCTEN (pU3MUECKHX

BEJIMYUH
XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKUE SBICHHUS U MPOIECCHI, UCIOIB3YS
M3y4YeHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA H

3aIMUCBIBATh €TI0 MATCMATHYCCKOC BbIPA’KCHHUEC

1.6

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHTyallull IPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH
IIPUYMHHO-CJIC/ICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHME M3 | — 2 JIOTMYECKUX
maroB ¢ omopod Ha 1 — 2 HU3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,

(1)I/ISI/II‘ICCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

pemath pacué€rHble 3afaud B 1 — 2 neHCTBHS, MCIONb3YS 3aKOHBI U (OPMYIIHI,
CBs3bIBatONME (M3MUYECKHWE BEIMYMHBI: Ha OCHOBE aHallu3a YCIIOBUS 3a/ladyd
3aMMCBIBAaTh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKHE BETUYMHBI B (POPMYIIBI U

MPOBOJUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JaHHBIE, HEOOXOAWMBIC ISt
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pellIeHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYYEeHHON (PU3UUECKOM BETNINHBI

1.8

1.9

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEHIMTh MPU MOMOIIU (PUIUUECKHX
METO/IOB, B OMHCAaHUU HCCIICIOBAHUS BBIACIATH MPOBEPSIEMOE MPEIINOJIONKECHUE
(rumotesy), pa3ianyaTh U WHTEPIPETUPOBATH MOTYYCHHBIH pe3ylbTaT, HaXOJIUTh

OIIIMOKHU B XO0J¢€ OIlbITa, ACJaTh BBIBOJBI 110 €T'0 pE3yJibTaTaM

MPOBOJIUTH OMBITH 1O HAOMIOJACHHUIO (U3NYECKUX SBICHUNA WM (PU3HMUECKUX
CBOMCTB Ten: (OPMyNUpOBaTh MpPOBEPSIEMBbIE MPEANOIOKEHUS, COOMpaTh
YCTaHOBKY U3 NPEUIOKEHHOTO OOOpYIOBaHUS, 3alKChIBaTh XOJ OIbITa |

(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBITIOJIHSATE TPSIMBIE M3MEPEHUS! C HCIOJIBb30BAaHWEM AHAJOTOBBIX M IH(POBBIX
npuOOpOB, 3aMHUCHIBATh MOKa3aHHs MPHOOPOB ¢ y4ETOM 3aJaHHON aOCOIIOTHOU

IOIpCIIHOCTHU H3MepeHHI>i

1.11

IIpOBOAUTH UCCIICIOBAHUC 3aBUCUMOCTHU OI[HOﬁ (1)H3H‘l€CKOI>i BCINYHHBI OT I[pyTOﬁ
C UCITIOJIB30BAHUCM IIPAMBIX I/ISMepeHI/II;'I, Y4aCTBOBATh B IIJIAHUPOBAHUU y‘Ie6HOI‘O
HUCCICaJ0BaHuUsI, CO6I/IpaTI) YCTAaHOBKY H  BBIINIOJIHATH HU3MCPCHUA, CICAYA
NpeaAJIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTL PE3YyJIbTAaThI HOHy‘lGHHOﬁ 3aBUCUMOCTHU
(1)I/I3I/I‘-I€CKI/IX BCJIMYMH B BHUAC IMPCATOXKCHHBIX Ta6JII/III n Fpa(l)I/IKOB, J€J1aTh

BBIBOJIBI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJTUYMH, CIEAYS MPEI0KEHHON
WHCTPYKLUMU: TPHU BBIIOJHEHUH H3MEPEHUN CcoOupaTh SKCIEPUMEHTAIBHYIO

YCTAHOBKY W BBIYHCJIATH 3HAYCHHUC HCKOMOM BETMYHHBI

1.13

1.14

CO6J'II-0,Z[8.TB ImpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

o0opyaoBaHUEM

yKa3blBaTh TPUHIUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMWCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHUOOPOB M TEXHUUYECKHX
YCTPOWCTB C TIOMOLIBIO HMX OIMCAHWSA, HCIOJb3ys 3HAaHUS O CBOMCTBAX

(bI/ISI/ILIeCKI/IX SIBJICHUH U HeO6XO,Z[I/IMBIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBbI 1 3aKOHOMCPHOCTH

1.15

OPUBOAUTH TpPUMEPHI (HAXOAUTh HMH(POPMALUIO O MPHUMEPAx) MPAKTHYECKOTO
UCIOJIb30BaHUs (U3NYECKUX 3HAHUN B TMOBCETHEBHOM XU3HU AJsi oOecredeHus
0e30macHOCTH MpH OOpallleHuH ¢ MpuOopaMH M TEXHUYECKHMH YCTPOHCTBaMH,
COXPAaHEHHUS 3/10pOBbS U COOJIOJEHUS HOPM DSKOJOTUYECKOTO TOBEJACHUS B

OKpYJKalollleH cpese

1.16

OCYIIECTBISATH OTOOp HMCTOYHMKOB HHpopmanuu B cetu VIHTepHeT B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS

3HAaHUHA U HYTCM CpaBHCHHA Pa3JIMYHBIX MCTOYHUKOB BBIIACIIATH I/IH(bopMaHI/IIO,
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KOTOpasi IBJISIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHON

1.17

1.18

1.19

UCIIOJIb30BAaTh TMPU BBHIMOJIHEHHHM Y4YEOHBIX 3a/laHuil  HAYYHOHOITYJISIPHYIO
TuTepaTypy (U3MUECKOTO COJEPIKAHMSI, CIPABOYHBIE MATEpUalbl, PECYpPChl CETU
WuTepner, Brnaaerh npuéMamMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIE KPATKHE MICbMEHHBIC M YCTHBIE COOOIICHHUS HA OCHOBE 2
— 3 UCTOYHUKOB HH(POpPMAIHN HU3UYECKOTO COJEP>KAaHUs, B TOM YKCIe MyOJINYHO
JenaTb KpaTKME COOOIIEHUS O pe3yibTaTax MpPOEKTOB WM  Y4eOHBIX
UCCIIEIOBaHUM, MPU 3TOM TPaMOTHO HCIIOJIb30BATh M3YYCHHBIH IMOHSITHUHHBIN

anmapat Kypca GU3HMKH, COMPOBOXKIATH BBICTYIICHUE MPE3CHTAIUEH

IpU BBINOJIHEHUH Y4YEOHBIX TPOEKTOB U  HCCIEIOBaHUM  pacrpenensiTh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTaBJIEHHBIMU 3aJlauaMy, CICAUTH 3a
BBIIIOJTHEHUEM IIJIaHA JIEHCTBUM, aJIeKBaTHO OLIEHHMBAaTh COOCTBEHHBIM BKJIAJ B
NESATENIBHOCTh  IPYIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHUCTBHE,

YYUTBIBAsI MHEHUE OKPYKAIOIIMX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh ITOHATHA

1.2

13

14

1.5

pa3jinviaTh ABJICHUS 11O OITMCAHUIO UX XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONINX JIaHHOE (PU3UUECKOE SIBJICHUE

pacrio3HaBaTh MPOSBICHUE H3YUEHHBIX (PU3MUECKUX SBJICHUHA B OKpPY)KaIOLIeM
MHUpE, B TOM uucie (PU3NYECKHE SBIECHUS B IMPHUPOJE, IPU ITOM MEPEBOIUTH
NPAaKTUYECKYI0 3a7ayy B Y4eOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOWCTBA

(npu3HaKM) PU3NUECKUX SIBICHUN

ONKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (UINYECKUE SIBICHHUSA, HCIOIb3Ys
¢u3nyeckue BEIMYUHBI, TNPU ONUCAHUM TPABWIBHO TPAaKTOBaTh (U3UUECKUI
CMBICJ UCIIOJIb3YEMBIX BEJTMYMH, 0003HAUEHUS U €IUHUIBI PU3NYECKUX BEJIUYUH,
HaXo/auTh (OPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C IPYTHMMHU
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YE€HHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBJICHHS M MPOILECCHI, HCHIOIb3Ys
U3yYEHHBIE 3aKOHBI, NMPH ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA H

3aIMMUCbIBATh €ro MaTCMaTHUYCCKOC BBIPAXKCHUEC
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1.6

OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallUl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh IPUYUHHO-
CIICZICTBEHHBIE CBSI3U, CTPOMTHh OOBsICHEHHME M3 | — 2 JIOTMYECKHUX LIaroB ¢
noMoInbko 1 — 2 u3ydeHHBIX CBOMCTBA (PU3MUECKUX SABICHHUN, (PU3NIECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

1.8

pemarh pacy€THbIe 3a7aud B 2 — 3 JEHCTBHS, MCIIOJNB3Ys 3aKOHBI U (OPMYIIHI,
CBs3bIBatONME (M3MUECKHUE BEIMYMHBI: HAa OCHOBE AaHAlM3a YCIIOBUS 3a/ladyd
3alUCBhIBATh KPATKOE YCIIOBHE, BBIABISATH HEJOCTATOK JAHHBIX JUISL PEIICHHS
3a/a4n, BLIOMpATh 3aKOHBI W (OPMYIBI, HEOOXOMUMBIC s €€ peleHus,
MIPOBOJIUTH PACUEThl M CPAaBHUBAThH IMOJIYUCHHOE 3HAUCHUE (PU3UYECKON BETUUNHBI

C U3BCCTHBIMHU NaHHBIMU

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IPU HNOMOIIM (U3HYECKUX
METOZOB, HCIIONb3Yysl OIMCAHUE MCCIECIOBAaHUSA, BBIICIATh IPOBEPSIEMOE
IIPEATIONIOKEHUE, OLICHUBATH IIPAaBUIILHOCTD IOPSAKA IIPOBEICHUS UCCIEA0BAHMS,

JACJIaTh BbBIBO/IbI

1.9

1.10

MPOBOJIUTH OIBITH 10 HAOJIOJACHHUI0O (U3NYECKUX SIBICHHNA WIHM (U3HUSCKUX
CBOWCTB Te: (OPMYJIHPOBATH MPOBEPSEMBIC TIPEIIOIOKEHUS, COOMPATh
YCTAaHOBKY W3 TIPEJIOKCHHOTO OOOpYJOBaHUs, OIMUCBHIBATH XOJ| OIbITA U
(hopMyTUpPOBaTh BHIBOJIBI

BBHITIONHATH TPsIMbIE HM3MEPEHHUS C HCIOJIb30BAaHHWEM aHAJOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUYECKUX BEITUYHH, CPAaBHUBATH PE3YyJIbTaThl H3MEPEHUH C yUETOM

3aJlaHHOM a0COITFOTHOM TIOTPCIIHOCTHU

1.11

MIPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DU3UUYECKON BEIUYHHBI OT JPYToit
C HCTOJB30BAHUEM MPSMBIX U3MEPEHHI: IUIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh
YCTAaHOBKY W  BBINOJHATH M3MEPEHUs, CIEeays NPeAIOKEHHOMY IUIaHY,
(bUKCUpOBaTh PE3YJIbTATHI MOJIYYCHHOM 3aBUCUMOCTH B BHJI€ TaOIUIl U rpaduKoOB,

ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHBIE U3MEpEHUs (U3UUYECKUX BEJIUYMH: IUIAHUPOBATH
U3MEpeHus, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEeAsIOKEHHON

HHCTPYKIUU, U BBIYUCIATH 3HAYCHUC BCIIMYNHBI

1.13

1.14

coONroAaTh MpaBWiIa TEXHUKH Oe3omacHocTH Tpu paboTe ¢ 1abopaTOpHBIM
o0opyaoBaHHEM
XapaKTCPU30BaTh IMMPUHIIUIIBI ,ZIeI\/’ICTBI/ISI HN3YUCHHBIX HpI/I60pOB U TCXHHUYCCKHUX

YCTpOﬁCTB C OHOPOI\/'I Ha WX ONIHnCaHus, HCHOJIb3yA 3HAHUA O CBOMCTBax

(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU
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1.15

1.16

1.17

pacrno3HaBaTh IPOCThIe TEXHUUECKHE YCTPOHCTBA U U3MEPUTEIbHbIE PUOOPHI 110
CXeMaM U CXEMaTUYHBIM PUCYHKAaM, COCTABJISITH CXEMbl JIEKTPUUYECKUX LIETICH C
MOCNICIOBATENbHBIM U TMapauieIbHbIM COEIUHEHUEM DJIEMEHTOB, pa3inyas

YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPHUYCCKUX Lereit

OPUBOANTH TPUMEPHI (HAXOAUTh HMH(POPMALUIO O MPHUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B MOBCEJHEBHOM JKU3HU Ul OOecledeHus
0€30MacHOCTH MpH OOpalleHNH ¢ MpHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMs 3]I0pOBbsi U COOJIFOJCHHMSI HOPM 3KOJOIMYECKOIO IIOBEJEHHS B
OKpY>Karollen cpefie

OCYIIECTBIATH MOUCK MHPOPMALUU (PU3HUUECKOTO coaepkaHus B cetu MHTepHeT,
Ha OCHOBE MMEIOLMXCA 3HAHUH U MyTéM CpaBHEHUS JONOJHHUTEIbHBIX
HUCTOYHHUKOB BbIACIATH I/IH(i)OpMaIII/IIO, KOTOpasi ABJIACTCA HpOTHBOpG‘IHBOﬁ HIJIN

MOJKET OBITH HCHOCTOBepHOﬁ

1.18

1.19

UCIIONIb30BaTh TMPHU BBINOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (U3MUECKOTO COJCPIKAHUS, CIIPABOYHBIC MATCPUANBI, PECYPCHI CETH
WuTepHer; BiageTh mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, IpeoOpazoBaHUs

nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 0000IIas
WH(POpPMAIIUIO W3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOTO CONEpKaHHUs, B TOM
quclie MyOJIMYHO MPEACTABIATh Pe3yNbTaThl MPOSKTHOW MIIM HUCCIIEI0BATEIbCKON
JEATEIbHOCTH, MNPH 3TOM T'PaMOTHO HMCIOJIb30BaTh HW3YYEHHBIA TMOHATHUHHBIN

arrapar Kypca (bI/I3I/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC npeseHTauHeﬁ

1.20

MIPH BBITIOJTHEHUHN YYE€OHBIX MPOEKTOB U UCCIIEAOBAHMN (DU3MUECKUX TMPOIIECCOB
pacmpeieniaTh O0S3aHHOCTM B TPYINE B COOTBETCTBHM C TOCTaBICHHBIMU
3a/layaMu, CIEIUTh 32 BBINOJIHEHUEM IUIaHA JIEUCTBUI U KOPPEKTHPOBATH €rO,
aJICKBaTHO OLICHMBATh COOCTBEHHBIM BKJaJ B JEATEILHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aMMOJEHCTBHUE, TMPOSIBISSI TOTOBHOCTh

paspeniaTh KOHMOIUKTHI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iinviaTh ABJICHUS IO OITMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
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JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE

1.3

14

1.5

1.6

pacrno3HaBaTh MNPOSBICHHE HM3YyYCHHBIX (U3UUYECKUX SBJICHHUM B OKpYKAIOIIEM
MHUpE, B TOM 4YHclie (HU3MUECKUE SBICHHUS B MPUPOJE, MPHU ITOM IEPEBOAMUTH
MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIIEIATh CYIIECTBEHHBbIE CBOMCTBA

(mpu3HaKyM) PpU3NYECKHUX SBICHUIN

ONKCHIBATh M3yYCHHBIC CBOMCTBA TN W (PUINYCCKUE SIBICHUS, WCIIOIB3YS
¢bu3nyecKkue BETUYMHBI, IPU OMNUCAHUU MPABWIBHO TPAKTOBATh (PUIUUECKUIA
CMBICJ UCTIOJIb3YEMBIX BEITUYHMH, 0003HAUYCHUS U CIUHUIBI (PU3UUECKUX BEIHYMWH,
HaXOJUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIHUUHY C JIPYTUMU

BEJIMYMHAMU, CTPOUTH IPa)UKHU U3Y4YEHHBIX 3aBUCUMOCTEH (DU3NUYECKUX BEINYUH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/IT-IGCKI/I€ SABJICHUA W MPOHCCCHI, MCIIOJIb3Ys
HU3YUCHHBIC 3aKOHBbI, IIPU 3TOM HaBaTb CJIIOBCCHYIO (bOpMy.]'H/IpOBKy 3aKOHa H

3aIMUCBIBATh €ro MaTCMAaTHUYCCKOC BBIPAKCHHUC

OOBSACHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CHUTyalluld TPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH HPUYMHHO-
CIICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 2 — 3 JIOTMYECKHX IIaroB C
MOMOIIBIO 2 — 3 U3YYSHHBIX CBOMCTBA (DU3MUYECKUX SBICHUH, (PU3NIECKUX 3aKOHA

HJIA 3aKOHOMCPHOCTHU

1.7

1.8

pemaTh pacuéTHbIE 3a7auydl (OMMpAroIIMecs Ha cucTeMy U3 2 — 3 ypaBHEHHI),
UCIOJIb3YSl 3aKOHBI M (POpMyJbI, CBs3bIBarOIIMe (U3MUECKUE BEIMYMHBL: Ha
OCHOBE aHaJl3a YCJIOBHS 3a/ladd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBIISTH
HEJOCTAlOUIMe WM HK30BITOYHbIE JlaHHBIE, BBIOMPATh 3aKOHBI U  (POPMYIIHI,
HE0O0XOAMMBIE JJISl PelIeHus, IPOBOAUTH PACUYEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYEHHOT'0 3HAUeHUS (PU3HUECKON BEIMUUHBI

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh MPU HOMOLIM (PU3NYECKUX
METOJIOB, HCHOIb3ysd OINHUCAHUE HUCCIECIOBAHMSA, BBIICIATH  IPOBEPIEMOE
IIPENITIONIOKEHNE, OLICHNBATh NPABWIBHOCTh IOPSAAKA MPOBEICHUS HCCIECIOBAHMUSA,

ACJIAaThb BbIBOAbI, HHTCPIIPETUPOBATL PC3YJIbTAThI Ha6HIOIlCHHﬁ 1 OIIBITOB

1.9

1.10

IPOBOJUTH OMNBITH 1O HAOMIOJCHHUIO (U3NYECKUX SBICHUA WM (PU3HMUECKUX
CBOMCTB TeJ: CaMOCTOATEIbHO COOMpATh YCTAHOBKY W3 H30BITOYHOrO Habopa
00OpyZIOBaHUs, ONUCHIBATH XOJI OMbITA M €ro pe3yiabTaTbl, (OPMYIUPOBATH

BBIBOJIbI
MPOBOAUTH NP HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, OIpEIesisl CpeiHee

3Ha4YeHUE U3MepAeMOi BEeTHUMHBI ((POKYCHOE PACCTOSHUE COOMpAIOIIEeH JHH3HI),

000CHOBBIBAThH BBEIOOP crioco0a n3MepeHus (M3MEPUTEITLHOTO TPUOopa)
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1.11

MPOBOAWTH  HCCIENOBAaHUME  3aBUCUMOCTEW  (PU3MYECKMX  BEJIMYHMH  C
WCIONB30BAHUEM  MPSMBIX  HM3MEPEHUH:  IUIaHUPOBATh  KCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY, (PUKCHUPOBATH PE3YJIbTAThl IMOJIYYEHHOMN
3aBUCHMOCTH (DM3MUYECKUX BEIIMYWH B BHJIC TAOIUIM TpadUKOB, ENaTh BBHIBOJIBI

I10 pE3yjibTaTaM HCCICAOBaHUA

1.12

MPOBOAUTh KOCBEHHBbIE H3MepeHUs: (U3MUYECKUX BEJIUYMH: IUIAHUPOBATh
U3MEepeHusi, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHSATH H3MEPEHUS,
cienyss NpPEeNIOKEHHOM WHCTPYKLUUH, BBIYUCIATH 3HAYCHHE BEJIMYMHBI U
AHAJIM3UPOBATh IMOJYYECHHBIE PE3yJbTaThl C YYETOM 33JaHHOW IOTPEIIHOCTH

U3MEpEHUI

1.13

1.14

1.15

coOMroAaTh MpaBWiia TEXHUKH Oe3omacHocTH mpu paboTe ¢ 1ab0paTOpHBIM

o0opynoBaHUEM

pa3nuvaTh OCHOBHBIC MPU3HAKHM U3YUCHHBIX (PU3NICCKIX MOJICTICH: MaTepruaIbHas
TOUYKa, a0CONIFOTHO TBEP/IOE TENIO, TOYCUHBIH UCTOYHHUK CBETA, JIy4, TOHKAs JINH3A,
IIJIJaHETapHask MOJIEIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO siApa

XapaKTepu30BaTh MPHUHLMUIIBI JACUCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMNOPOM Ha HUX ONUCAaHMS, HCIOJb3ys 3HAHUA O CBOMCTBAX

(l)I/ISI/ILICCKI/IX SIBJICHHUH U HeO6XOI[I/IMBIe (I)I/ISI/IIIGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

UCIIONB30BAaTh CXEMBl U CXEMATUYHBIE PUCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
peleHn y4yeOHO-TIPaKTUUECKUX 3ajlad, ONTHYECKHE CXEMbI Ul MOCTPOCHHS

M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAOIICH JIMH3E

MPUBOJUTh HPUMEPHl (HAXOAUTh HHPOpPMAIMI0 O MpUMEpax) MPaKTHYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMN B MOBCEJTHEBHOW JKU3HU JUIsl 0O€CIeYeHUs
0e30MmacHOCTH Mpu OOpalleHuu ¢ MpudopaMu U TEXHUYECKMMH YCTpPOICTBaMH,
COXpAaHEHMs 3]I0pOBbsI U COOJIFOJICHHS HOPM 3KOJOIMYECKOI'O IIOBEJCHHS B
OKPYKAIOILEH cpejie

OCYILIECTBIATh MOUCK MHPOpMauu PU3NYECKOro cojepkaHusl B cetu VHTepHeT,
CaMOCTOSITENTbHO (OPMYIIHPYS MOMCKOBBIN 3alpOC, HAXOAUTh ITYTH ONpEAeICHUs
JIOCTOBEPHOCTH TOJTYyYeHHON WH(OpMAlMid HAa OCHOBE WMEIOIIMXCA 3HAHUM |

JAOIIOJITHUTCIIBHBIX UCTOYHHUKOB

1.19

WCIONIb30BaTh TPHU BBINIOJHEHUH YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (hU3MYECKOTO COJEpKaHMs, CIIPAaBOYHBIC MaTEpPHANbl, PECYPCHI CETH
WutepHer; BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs

nH(pOpMaIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JAPYTYIO
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co3/laBaTb COOCTBCHHbBIE ITMCbMEHHBIE U YCTHBIE COOOLIEHHMS Ha OCHOBE
nHpOpMaIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COAEpIKaHUs, IMyOIHMIHO
120 IIPEACTABIIATh PE3YNbTAThl NPOCKTHOW WM HCCIEN0BATEIbCKON AEATEIbHOCTH,
' IIPY 3TOM I'PAMOTHO MCIIOJIB30BaTh U3yUYEHHBIN OHATUIMHBIN anapar u3y4acMoro
pasgena (U3MKM M CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTauuel ¢ ydérom

0Cc00EHHOCTEH ayTUTOPUN CBEPCTHUKOB

[P BBIIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIIEIOBAHUHN (PU3MUYECKHX MPOLIECCOB
pacrpeneniaTh OOS3aHHOCTM B TIpyNIe B COOTBETCTBUM C I1OCTABICHHBIMU
191 3aJladyaMM, CIEAUTH 32 BBIIOJHEHUEM IUIaHA JIEHCTBUH U KOPPEKTHPOBATh €rO,
' aJleKBaTHO  OLIEHMBAaTh COOCTBEHHBIM BKJIAaJ B  JESATEIbHOCTb IPYIIIHI,
BBICTpPAauBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IMPOSBIAS T'OTOBHOCTh

pazpemiats KOHGIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox
pastena Koa siementa IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIETO MHUPA
®usnka — Hayka o npupoze. fABneHus npuponasl. Puznueckue
11 SBJICHUS: ~ MEXaHMYEeCKHe,  TEIUIOBblE,  JJEKTPUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE
Ousnueckue BeNMUWHBL. M3MepeHHe (QHU3NYECKUX BEITHUYUH.
1.2 duznyeckue npuOOpBI. [TorpemHnocTs U3MEpEHUI.
MexnyHapoaHas CHCTEMA €IMHUIL
1 EcrecTBeHHOHAy4HBIE ~ METOJl  TNO3HAHUSA: HaOII0IEHHE,
13 MOCTAaHOBKA HAYYHOTO BOINPOCA, BBIABI)KEHHE THIIOTE3,
' OKCHEPUMEHT [0  TPOBEpKE  THIOTe3,  OOBICHEHHE
Ha0JII01aeMOr0 SIBJICHHUS
14 Onucanue GpU3NUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
[IpakTudeckue padboOTHI:
1.5 ##HPar##H13mepenne paccToSHUH.

#H##Par###113mepenne o0bEMa KUJIKOCTH U TBEPIOTO TETa.
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#H##Par####OnpeneneHue pa3MepoB MaJIbIX TEll.
H#HH##Part#H##113mepenue TeMIepaTypbl npu IMOMOLLA

KHUIKOCTHOI'O TEPMOMETpPA U JaTUUKa TEMIIEPATYPEBL

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

#H##Par###CTpoeHre BemIecTBa: aTOMbl M MOJICKYJIbI, HX

2.1 pazMepbl. OnbITHI, JTOKa3bIBAIOLIUE JUCKPETHOE CTPOEHUE
BEIIIECTBA
###Par### ) pwokenne vactury BemecTBa. CBsA3b  CKOPOCTH
2.2 JBUKEHMSI YacTHUI] C TemIepaTypoil. bpoyHoBckoe aBHKEHUE,
muhdy3us
o3 B3aumoneiicTBre 4acTull BeLeCTBA: IPUTSKEHUE U
' OTTAJIKUBaHUE
#H##Par###ArperaTHple COCTOSIHHSI BEIIIECTBA: CTPOCHHUE TIa3oB,
24 KUAKOCTEH U TBEPABIX (KpUCTANIMYECKUX) Tesl. B3auMocBssb
' MEXJy CBOMCTBaMHM BELIECTB B  pPa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuueckue padbOTHI:
##HPar###Ouenka auaMeTpa aromMa METOJIOM psaoB  (c
WCIIOIB30BaHUEM (poTorpaduii).
2.6 #HPar##H#OnpITel 10 HAOMIOACHUIO TEMJIOBOTO PACHIMPEHHS

ra3oB.
#HPar##H#OnpITel 10 OOHAapY)KEHUIO  JCUCTBUS  CHJI

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannyeckoe IBHKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE

3.1
JIBUKCHHEC
32 #H##Par###Ckopoctb. CpeaHsis CKOPOCTh NMPU HEPABHOMEPHOM
' IBUKEHUH. Pacyér myT v BpeMeHH IBHKEHUS
SIBnenue uHepIuu. 3aKOH WHepUUU. B3ammoaeiicTBue Ten kKak
3.3 MIpUYMHA U3MEHEHHUS CKOPOCTHU JBMKEHMs Tell. Macca Kak Mepa
WHEPTHOCTH Teja
34 ###Par## lnotHocTs  BemectBa. CBs3p  IUIOTHOCTH  C
' KOJIMYECTBOM MOJICKYJI B IMHHIIC 00BEMaA BeIecTBa
3.5 Cwuita KaK XapakTepHUCTHKA B3aUMOICUCTBUS TEI
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3.6

3.7

Cuna ynpyroct u 3akoH ['yka. 3MepeHne cuiibl ¢ MOMOIIBIO
JTUHAMOMETpa
#H#Par###sIsnenue taroreHus u cuia TshkecTd. Cuita TSHKECTH

Ha JPpYTUX IUIAHCTAX. Bec Tema. HeBecoMmocTh

3.8

3.9

Cuna tpenusi. TpeHue CKOJIbKEHUs U TpeHue nokosi. Tpenue B
MPUPOJIC U TEXHUKE
#HH#Par####Cnoxxenrue CwWi, HalpaBJIEHHBIX MO OAHOW MPSIMOMA.

PaBHOelicTBYIOIIIAS CHIT

3.10

[IpakTuueckue paboOTHI:

OrmpezenieHne CKOPOCTH PAaBHOMEPHOTO JIBMXKCHHS (IIapuKa B
KHUJKOCTH, MOJEIHU JEKTPUYECKOTO aBTOMOOWMIISI U TaK jalee).
Ormpenenenne cpeaHell CKOPOCTH CKOJBXEHUST Opycka Wiu
IapvKa Mo HAaKJIOHHOW IUIOCKOCTU. OmnpeneneHue MIOTHOCTH
TBEporo Ttena. OMNbITh, JEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTspkeHus (aedopMarii) Mpy>KUHbI OT TMPUI0KEHHOW CHJIBL.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIB)KEHUSI OT Beca Tejla M XapakTepa CONPHUKACAIOLINXCS

MOBEPXHOCTEHN

3.11

Odusnyeckue SBIEHWSA B IPUPOJE: INPUMEPHI JBIKEHUS C
pPa3IMYHBIMM CKOpPOCTSMH B JKMBOM M HEKUBOW NPUPOIE,

JICVICTBUE CUJIBI TpCHUS B IIPUPOAC U TCXHHUKE

3.12

Texuuueckue YCTpOﬁCTBaI AUHAMOMCTP, ITOAIHUITHUKN

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

Hapnenne TBEpAoro Terna. CnocoObl  yMEHBIIEHUS H

4 YBEJTMUCHUS JTABIICHUS
4 JaBnenue ra3za. 3aBUCHMOCTb JaBJCHHUS Ta3a OT OO0BEMA,
' TEMIEPATYPhI
43 [Tepenaya naBneHUS TBEPIBIMHA TEIAMH, XKHUJIKOCTSIMH U Ta3aMH.
' 3akoH [lackans. [THeBMaTHueCKre MaIIUHbI
3aBUCHMOCTh JaBJICHUS KUAKOCTU oT TITyOUHBI.
4.4 I'mapocratuyeckuii  mapagokc. CooOmaromuecss  COCY/IbI.
lMunpaBinueckre MEXaHU3MbI
Atmocdepa 3emmm u atmocdepHoe maBieHue. [IpuUdHUHBI
4.5 CyIIECTBOBAaHUS  BO3AYITHOW  oOomouku  3emiu.  OmbIT

TOppI/I‘-IeJ'IJ'II/I. 3aBUCHMOCTD aTMOC(i)epHOI‘O JdaBJICHHUA  OT
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BBICOTHI HaJl YDOBHEM MODSI

4.6

4.7

WN3mepenue  armocdepnoro  naBieHus. I[lpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS
JlelicTBuEe XKUIOKOCTM M ra3a Ha NOTPYKEHHOE B HHX TEJO.

BritankuBaromas (apxuMeoBa) cuiia. 3aKkoH Apxumena

4.8

[1naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Telna B BOJAE OT 00BEMa
MOrPY>)KEHHOM B  KUAKOCTH yactu Tena. OmnpeneneHue
BBITAJIKUBAIOLLECHA CUJIbI, JEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KMAKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOLIEH
CWJIBI, JCHCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT MAaccChl Teja.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BbITAJIKUBAIOLIEH
CWJIBI, JACWCTBYIOUIEH Ha TENO B JKUIKOCTH, OT 00BbEMa
NOTPY’KEHHOW B JKMJIKOCTb YacTH Tejda M OT IUIOTHOCTH
AKUJKOCTH. KoncrpyupoBanue apeoMerpa W
KOHCTPYUPOBAHUE JOAKH u oInpeeeHue eé

l"py30HO,Z[’[>éMHOCTI/I

4.10

411

dusznueckue SBICHUI B npupoae: BJIHAHHUC aTMOC(I)epHOFO

JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO
Texnuueckue YCTPOMCTBA: coob1aronuecs COCY/[IbI,
YCTPOMCTBO BOJAONPOBOAA, TUAPABINYECKUAN MPECC, MAHOMETP,

OGapoMeTp, BBICOTOMED, MTOPIIIHEBOM HACOC, apeOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexanndeckass MOIIHOCTD

53 [IpocTble MeXaHU3MBL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.

' [IpaBuno paBHOBecHs pbryara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoToe mpaBwiIO» MexaHuku. Koadduiuent monesHoro

5.5 neiicTBus MexaHu3MoB. [IpocTele MeXxaHu3Mbl B OBITY H
TEeXHHUKE

5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIEN

5.7 Kunernueckas sneprus

5.8 [lonHas MexaHuWyeckas dSHEpPIrUs. 3aKOH U3MEHEHUs W
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COXPaHEHUS MEXaHUYECKON SHEPrUU

[TpakTrueckue paboThI:
#HPar###Onpenenenne  paboTBl  CHIBI  TPEHHUS  TIPH

PaBHOMEPHOM JBHXXCHUU TCJ1a 110 FOpH3OHTaHBHOﬁ

> noBepxHocTu. MccnenoBaHue yciaOBUII paBHOBECHS pblyara.
Namepenne KIIJ[ nakimoHHOM mmockocTtu. M3ydyeHue 3akoHa
COXPaHEHUs MEXaHUYECKON S3HEPIUU
5.10 @u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA
TexHuueckue YCTPOWCTBA: pblyar, MTOJABH>KHBIN 51
5.11 HETIOJBYIKHBIM  OJIOKM, HaKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kox
Koxa ss1iemenTa IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasneJa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEeopun
6.1 CTpoeHMs BemecTBa. Macca u pa3Mepsl MOjeKyid. OIBITHI,
. MO/ITBEP K IA0IIIE OCHOBHBIE MOJIOXKEHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.2 Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM
' BemlectBa. Kpucrannuyeckue u amopHble Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, JKUJIKOCTEM M TBEPABIX TEN Ha
6 . OCHOBE TOJIOKEHUI MOJIEKYJIIPHOKMHETUYECKOM Teopun
6.4 CMaunBaHue U KallWJUISIPHBIE SBJICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIIOBOIO
- JIBMDKEHUS YaCTHUIL
6.7 Buytpennsas osHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH
- SHEPTUU: TeIIonepeaaya U CoBepIIeHne padoThl
6.8 Bunel Temonepenauu: — TEIIONPOBOJHOCTb, KOHBEKLHS,
' U3Iy4yeHue
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6.9

KoanuectBo TetuioTel. Y aenpHas TEIUIOEMKOCTD BEILIECTBA

TemooOMeH U TEMIOBOE paBHOBECUE. Y PAaBHEHUE TEILIOBOTO

6.10
Oananca
511 [InaBneHue ¥ OTBepleBaHHE KPUCTAIMYECKUX BEIIECTB.
' VY nenbHas TEmoTa IIaBIeHUsS
[TapooGpazoBanue u koHueHcanus. Mcnapenwe. Kumenwue.
6.12 VYaenbHas ~— TeIoTa ~— MapooOpa3oBaHUA.  3aBUCHMOCTH
TEMIIEPaTypbl KUIIEHUS OT aTMOC()EPHOTO 1aBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[punmunsr pabotsl TemnoBbix asurareneid KIIJ[ TemmoBoro
6.15 nBurarens. TemyoBele ABUraTelld M 3allUTa OKpY’Karolei
Cpenbl
3aKOH COXpaHEHUs M MPEBpaIllEHUs SHEPTUU B TEIUIOBBIX
6.16
mpoleccax
[IpakTuueckue padbOTHI:
#HHPar##H#OnpITel M0 OOHApY)KEHUIO  JIEHCTBHS — CHII
MOJIEKYJISIPHOTO IPUTSIKECHHUS.
###Par###OnbITHI 110 BBIPAILIMBAHNIO KPUCTAJIOB IOBAPEHHOU
COJIM WJIU caxapa.
#HPar###OnpITel 0 HaAOJIIOAEHUIO TEIUIOBOTO PACIIMPEHUs
ra3oB, )KMJIKOCTEU U TBEPIBIX TEI.
#H##Par###0npenenenue JaBiIeHUsT BO3AyxXa B  OalloHE
HIIpULa.
6.17
H#HHH#Par###OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD

JaBIIEHUs] BO3AyXa OT €ro o0béMa M HarpeBaHUs WIH
OXJIaKICHHUSI.

###Par##IpoBepka TUNOTE3bl JIMHEWHOM  3aBUCHMOCTHU
JUIMHBI CTOJIOMKA >KMJKOCTH B TEPMOMETPUUECKOI TpyOKe OT
TEMIIEPATYPHI.

#H##Par###HabOmoneHre n3MeHeHNs BHYTPEHHEH YHEPTUU Teja
B pe3yJibTaTe TeIJIonepe ayu U paboThl BHEITHUX CHUII.

###Par##llccnenoBanue  sBIEHUS  TEIUIOOOMEHa  TIpH
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CMEILIUBAHUH XOJOJAHOW U rOpsYEr BOJIBI.
#H##Par###OnpeneneHue KOJIWYECTBA TEIUIOTHI, TOJIYYSHHOTO
BOJOM TMpU TEMIO00OMEHE C HAarpeThiM METATHYCCKUM
[UAJTAHIPOM.

###Par#H#Onpenenenue yaeapHON TEMI0EMKOCTH BEILIECTBA.
#H##Par###lccnenoBanue mpolecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHOMN BIAKHOCTH BO3/IyXa.

###Par#H#Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

dusndyeckue SABJICHHUSI B Iprupoac: MOBECPXHOCTHOC HATAXKCHUC

" KallWUIAPHBIC SBJICHUSA B IPHUPOAC, KPUCTAJIIBI B IIPHUPOAL,

o1 n3nydeHue CoiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI;
o0pa3oBaHMe POCHI, TYMaHa, UHEsl, CHEra.
Texuuueckue YCTPOMCTBA: KaIluJUISPBL, IIPUMEPBHI
HCIIOJNIB30BAaHUSI  KPHUCTAJUIOB, JKUIKOCTHBIM  TEPMOMETD,
6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIUIEHUS [IOMOB,

TUTPOMETPBI, TICUXPOMETp, IMapoBas TypOWHa, JBUTATElb

BHYTPEHHETO CTOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posia dIeKTpUIECKUX 3apsiioB
B3aumopneiictBue  3apsbkeHHbIX — Ten.  3akoH — Kymona

7.2 (3aBUCHMOCTh CHJIBI B3aMMOJIEHCTBUS 3apsDKEHHBIX Tel OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
OnexTpuueckoe nosie. HanmpspkEHHOCTD AJIEKTPUYECKOTO TMOJIS.

7.3 [IpyuHUMO ~ cymepmo3uLUU  3JEKTPUYECKUX  moyiell  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snextpuyeckux 3aps0B. DneMeHTapHBbII

7.4 anekTpuyeckuit 3apsa. CrpoeHune artoma. IlpoBonHuku un
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- DIIEKTPUYECKUI TOK. VYenosus CYILIIECTBOBAHUSA

- 3JEKTPUYECKOTO TOKA. ICTOUHNKYN OCTOSHHOIO TOKA
2 JIeficTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,

MarHuTHOE). DIEeKTPUUECKUI TOK B )KMJIKOCTSIX U Ta3ax
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Onextpuueckas  nenb. Cwia  Toka.  DIEKTPUUECKOE

7.8

HaIpsDKEHUE

9 ConpoTUBJICHHE TMPOBOJHUKA. YIEIBHOE COMPOTHUBIICHUE

7.

BEIECTBA
7.10 3akon OMa it y9acTKa Lenu

IlocinenoBarenbHoE u napajiebHOe COeIUHEHNE
7.11

MIPOBOTHUKOB

PabGoTta 1 MOITHOCTB AJIEKTPUYECKOTO TOKA. 3akoH JIkoyns —
7.12

Jlenma

DIEeKTPUYECKHE TIETH U TTOTPEOUTETN AIEKTPUICCKON YIHEPTUN
7.13

B ObITy. KOpoTkoe 3ambikaHue

IlocTostHHblE  Mar"HuTel. B3anMoIeicTBHE  MOCTOSIHHBIX
7.14

MarHuToB

MaruutHoe 1moJjie. MarHuTHoe 1ojie 3eMJd W €ro 3HaueHHe
7.15

JUTSL )KA3HU Ha 3eMiie

OneiT Opcrena. MarHuTHoe mMoj€ 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHne HMeKTPOMArHuTOB B TEXHUKE

JlelicTBU€ MAarHUTHOrO TIOJISI HA TPOBOAHUK C TOKOM.

DneKTpoABUTaTedh TOCTOSHHOTO Toka. lcmonb3oBaHue
7.17

JNEKTPOABUTaTENe B TEXHUYECKUX YCTPOMCTBaX M Ha

TPaHCIIOPTE

Onpitel @apages. SIBneHUE AIEKTPOMATHUTHOW HMHIYKIUH.
7.18

[IpaBuno Jlenna

Onekrporenepatop. CrnocoObl TONyYEHHUs DIEKTPHUUECKON
7.19 SHEPTUU. DNEKTPOCTAHIIMKA HA BO30OHOBISIEMBIX MCTOYHHUKAX

SHEPTUHU

[IpakTudeckue pabOTHI:

OnBITH IO HAOMIOACHUIO STIEKTPU3AIUH TNl UHAYKIIHEH U PU

CONPUKOCHOBCHHH.
7.20 UccnenoBanue  ACUCTBUS ~ DJICKTPUYECKOTO  TIOJISI  Ha

IIPOBOJHUKY U TUAIEKTPUKH.
Cbopka u mpoBepka pabOTBl  AJIEKTPUUYECKOW  LIEMHU

IIOCTOSIHHOI'O TOKa.
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7.21

W3mepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, MIYIIETO 4Yepe3
pEe3UCTOp, OT CONMPOTHBIEHUS DPE3UCTOpPA U HAIPSHDKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOIO
CONPOTHUBIIEHUs MPOBOJAHMKA OT €ro JUIMHbL, IUIOIIAJN
MIONEPEYHOI0 CEUYEHUSI U MaTepuaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANpsDKEHUW — 1Ipu
MOCJIEIOBATEIbHOM COEAMHEHUU JBYX pe3ucTopoB. [IpoBepka
npaBujia JUIsl CHUJIbI TOKa IpPU MapajUIeIbHOM COEIUHEHHUU
pesuctopoB. OmnpeneneHue padOThl AJIECKTPUUYECKOTO TOKa,
uayniero  depes  pesucrop.  OmpezneneHue  MOLIHOCTU
3JEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTOpE.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3
JAMIIOYKy, OT HampspbkeHus Ha Heil. Omnpegenenne KII
HarpeBatens. lccienoBaHue MarHMTHOIO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3yuyeHWe MarHUTHOro  MOJiA
MOCTOSIHHBIX MAarHUTOB TMPH WX OOBEIUHEHHH U Pa3JCICHUU.
HccnenoBanue AeiCTBUA 3JEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. ONbITbI, JAEMOHCTPHUPYIOIIHME 3aBUCUMOCTb CHJIbI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJieHUsT TOKa B Karymke. M3ydeHue paeicTBus
MarHuTHOTO TOJISI Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBaHue
U u3ydeHue paboTwl anekTponsuratens. Mamepenue KIIJ]
ANEKTPOABUTaTENbHON YCTaHOBKH. OMBITHI 0 UCCIIEI0BAHUIO
SIBJICHUSI ~ DJIEKTPOMAarHUTHOM  WMHIAYKIWU:  UCCIEIOBAHUE

W3MEHEHUH 3HAUCHUS U HaIlpaBJICHUA UHAYKIIUOHHOT'O TOKa

®usnuecKkue SBJICHUS B MPUPOJE: IIEKTPUUECKHUE SIBJICHUS B
aTMocepe, PIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHMUTHOE
none 3emiu, Aperd MoiarocoB, PO MAarHUTHOTO TOJS JIs

JKA3HU Ha 3emMJie, TTOJISIPHOE CUSHUE

7.22

TexHudeckue  yCTpOMCTBA:  AJIEKTPOCKOIN,  aMIEpMETp,

BOJITMETP, pEOCTaT, CYETUYUK IJIEKTPUUYECKOW DHEPIUu,

98




ANEKTPOOCBETUTETHHBIC puoOOPHI, HarpeBaTeIbHbBIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUICCKUE
MPEOXPAHUTEIH, DJIEKTPOMArHuT, AJIEKTPOABHUTATEIh

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenra [IpoBepsieMbie JIEMEHTHI CO/IEPIKAHUS
paszzena
MEXAHWYECKUE SABJIEHUA

Mexanuueckoe nBuxkeHHe. MartepuanbHas Touka. Cucrema

81 oTcyéra

8.2 OTHOCHTEITHPHOCTh MEXAaHUYECKOTO JIBHIKECHUS

8.3 PaBHOMEpHOE MPSAMOIMHENHOE TBUKEHHE
###Par###HepaBHOMepHOE NPSMOJIMHEHHOE  JIBHDKCHHE.

8.4 Cpenssisi 1 MTHOBEHHAsi CKOPOCTb Tejla IPY HEPAaBHOMEPHOM
JBUKEHUU

8.5 VYckopenue. PaBHOyCKOpeHHOE MTPSIMOJIMHEHHOE JIBUKEHUE

8.6 ###Par##Croboanoe nanenue. OnbiTel [Nanunes
H#H#Par###PaBHOMepHOE IBUKEHHUE O OKpYKkHOCTHU. [lepuon u

8.7 yacTora oOpamieHusi. JIuHelHas ©  yryioBas CKOPOCTH.

8 LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepBsiit 3ak0oH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 HiHPar#t#H## [puHIAIT CYyTTIEePIIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cwia TpPEHUs CKOJIbKEHUs, Ccuia

8.13 TPEHUs TIOKOSI, IPYTUE BUJIbI TPEHUS
#H##Par###Cuna TSOKECTH W 3aKOH BCEMHPHOTO TSATOTCHHS.

514 Yckopenne cBOOOTHOTO MaeHUS

815 IBwxenne mmaner Bokpyr Connua. IlepBas kocmuueckas

ckopocTb. HeBecomMocTh 1 neperpy3ku
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8.16

PaBHOBecHe MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPIOE TEIIO

8.17

8.18
8.19
8.20
8.21

###Par###PaBHoBecue TBEPIOro Tella C 3aKPEIUIEHHOW OChIO

BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

Nmnyinbce Tena. M3menenune umnyibca. IMmynbe cuiibl
3aKOH COXpaHEHMsI UMITYJIbCa

HiHPar###PeakTUBHOE IBI)KEHUE

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

PaGora cun TskecTH, ynpyroct, TpeHus. CBs3b SHEPrUH U
paboThI
[ToreHrranbHast SHEPTHs TEJa, MOAHATOTO HaJ MOBEPXHOCTHIO

3emnn

8.24

IToTreHnuanbpHas OHCPIruAa c)KaTou IIPY>XUHbI

8.25

8.26

###Par###Kunernueckas sHeprus. Teopema 0 KMHETHYECKOM

SHEPruu

HAHPar###3akoH coxpaHeHUsI MEXaHUYECKOU SHEPTUU

8.27

8.28

[TpakTuyeckue paboOTHI:

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WU
JIBUKEHHS IIapUKa MO HAKJIOHHOW TuiockocTH. OmperneneHue
YCKOpPEHUA TCJIa IMpU PABHOYCKOPCHHOM JBWKCHHU 110
HAKJIOHHOM TJTOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIyTH  OT  BpPEMEHH  IIpHU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 Ha4yalbHOW CKOPOCTH.
IIpoBepka TUNOTE3Bl: €CIU NPH PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayalbHOI CKOPOCTH MYTH OTHOCSTCS KaK psJl HEYETHBIX
4hCelI, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEMEHU
OJINHAKOBBHI.

HCCHC}IOB&HI/IC 3aBUCUMOCTHU CHJIbI TPEHHUA CKOJBXCHUSA OT
CWJIBI HOpMallbHOTO naBneHus. OmnpeneneHue koddduimenrta
TpeHUs1 CKoJIbKeHns. OrnpeneneHre XECTKOCTH NPYKUHBL.
Ompenenenne pabOThl CHJIBI TPEHHS TPU PABHOMEPHOM
JABUKCHUU TCJ1a 10 I‘OpI/ISOHTaIII)HOI\/’I ITOBEPXHOCTHU.
Omnpenenennie paboOThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C

HUCITIOJIB30BaHHUEM HCIIOABHIKHOI'O U ITOJABHXKXHOI'O OJIOKOB

duzndeckue SIBICHUSI B npupoac: IMpUWIMBbBI W OTJIMBBI,

JABWKCHUC IJIaHET ConHeyHOH CUCTCMBEI, PCAKTUBHOC
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JABVKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne YCTpOfICTBaZ CIIMAOMETP, JATUUKH I10JIOXKCHUA,

paccTOsSHUS U YCKOPEHHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

Konebarenbnoe  naBumkenue. (OCHOBHBIE — XapaKTEPUCTHKH

KOJIEOaHHIA: nepuoa, 4acTtora, aMIuIuTyaa

9.2

9.3

9.4

MaremaTuyeckuii W TPYKUHHBIA MasTHUKHU. [IpeBpaienue

SHEPTUH MPHU KOJIeOATEILHOM JIBHIKEHUU

3aryxaomue  koneOaHusi.  BpIHyxJIeHHble — KojeOaHUs.

Pe3onanc

Mexaunueckue BOJIHBL. CBOICTBA MEXAHUYECKAX BOJIH.
[IpononbHbIE U MONIEPEUHBIE BOIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJHBI B TBEPJOM TelIE,

celicMUYeCcKHEe BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxkeHHE 3ByKa

9.6

WHudpa3Byk U ynbTpa3Byk

9.7

9.8

9.9

[TpakTyeckue paboOTHI:

Onpenenenue Y4aCTOTBI " nepuozaa Kose0aHui
MaTEeMaTUYeCKOro MasTHUKA.

OmnpeneneHue 4acTOThl U IEpUOJAa KOJeOaHUN TNPYKUHHOTO
MasiTHUKA

Hccnenosanue 3aBUCHUMOCTH nepuozaa Kosie0aHui
MOABELICHHOIO K HUTHU I'py3a OT IIUHBI HUTU. MccienoBanue
3aBHCHUMOCTH Iepuojia KoyieOaHuil MPYKUHHOTO MasTHHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCUMOCTH Iepuoja KosiebaHui
Tpy3a, MNOABCIICHHOI'O K HHUTHU, OT MACChI I'py3a U )KECTKOCTH
npyXuHbl. M3Mepenue yckopeHusi cBOOOIHOTO MaleHus
@duznueckue SBIEHUS B IPUPOJAE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMU, 3EMJIETPICECHUE, CECMUYECKUE BOJIHBI, L[yHAMH,
X0

TexHuueckue YCTPOMCTBA: 9XO0JIOT, HCIIOJIb30BAaHUE

yIABTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

SHeKTpOMaF HUTHOC ImoJic. 3HCKTp0MaTHI/ITHLIC BOJIHBI.

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJTH
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11

10.2 [IIxana 3MeKTPOMarHUTHBHIX BOJIH
10.3 OnekTpoMarHuTHass —npupojga cBera. CKOpOCTh — CBeTa.
' BonHOoBBIE CBOMICTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 W3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOUITBHOTO TenedoHa
105 @dusuyeckue SBIECHUS B NPUPOJE: OMOJIOrMYEcKoe AeicTBHE
' BUJUMOTO, YITPA(QHOIETOBOIO U PEHTI€HOBCKOI0 U3TyUeHHI
10.6 TexHUyecKkue ycTpoicTBa: UCIOIb30BAHUE IEKTPOMATHUTHBIX
' BOJIH JIJIs COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. MicTouHuKHU cBeTa
11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa
11.3 Otpaxxenue cBera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa
114 [Ipenomnenue cBera. 3akoH mpenomieHus cBeta. l[lonHoe
' BHYTPEHHEE OTPaXKCHUE CBETa
11.5 Jlunza. Xop nyueit B TMH3E
11.6 OnTuueckas cuctema goTroarnnapara, MUKpOCKOIA U TeJIECKoIa
117 'maz3  kak  onTuyeckas  cucreMa.  biIM30pykocTh |
' JATbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B crekrtp. OmnbiTel HbroToHa.
' CrnoxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[TpakTyeckue pabOTHI:
#H##Par###IccnenoBanne  3aBUCHUMOCTH  yIJIa  OTPaKEHUS
CBETOBOTO Jy4a OT yIJa MaJIeHusl.
##HPar##113yuenne xapakTepucTUK U300pakeHUs IpeaMeTa B
IUIOCKOM 3€pKaJie.
###Par### ccnenoBanne 3aBUCHMOCTH  yIila TPEIOMIICHUS
11.9 CBETOBOI0 Jiyda OT Yyrjla MaJeHHs Ha TpaHUIEe «BO3AYX —

CTEKJION.

#i#Par### lonyuenue n300pakeHUH c ITOMOUIBIO
coOuparoIe TUH3HI.

#HHH#Par###Onpenenenue ¢dokycHOro pacCTosIHUSA u
ONTUYECKOI CUITBI COOMpAIOIIEeH JTUH3BI.

HHHPar###OnbITHI 110 pa3IoXeHUIo OEJI0ro CBeTa B CIIEKTP.
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#HH#APar###O0npITEl IO BOCTIPUATHIO I[BETA MPEAMETOB IPH X

HaOJII0ICHNH Yepe3 BETOBbIC (DUIBTPHI

®duznueckue siBjieHus B npupoje: 3atmenus Connma u JIlyHbl,

11.10 [IBETa TeJ, ONTHYECKUE sIBICHUS B arMmocdepe (mBeT HeOa,
pedpakmus, pagyra, MUPax)
111 TexHuueckne yCTpOMCTBA: OYKH, IEPHCKON, QoToamnmapar,
' ONTUYECKHE CBETOBOJIbI
KBAHTOBBIE SABJIEHUA
121 Oneitel Pezepdopaa u mnmanerapHas Mojenp atoma. Mojaenb
' aroma bopa
192 Hcnyckanne W TOMJIONIEHHE CBeTa aroMoM. KBaHTHL
' JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMma-u3ITydeHHs
194 Crtpoenue aTroMHOro sapa. HykinoHnHas Mozienb aTOMHOTO siipa.
' N3oTomnsl
s PannoaktuBHble  mpeBpamienus. llepuon — momypacmaga
' ATOMHBIX sJEp
12.8 Snepuple peakuuu. 3aKOHBl COXpaHEHHs 3apsAOBOIO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
12 128 Peakuuu cuntesa u geneHus saep. MCTOUHMKHM SHEprum
Connua u 38€31
12.9 SlnepHas sHepreruka. JleWicTBHE pPaIMOAKTUBHBIX HU3JIy4EHUH
' Ha >KUBbIE€ OPTaHU3MBI
[TpakTiueckue paboThI:
HaGnroneHue CrijIonHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
12.10 HccnenoBaHue TPEKOB: HM3MEPEHUE OJHEPTHHM YACTHIBI I10
TOPMO3HOMY NYyTH (110 hoTOrpadusm).
W3mepenue paaroakTuBHOTo poHa
Puznueckue SIBJICHUS B NIPUPOLE: €CTECTBEHHBIN
1911 paluOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, paAHOaKTHUBHOE
' U3ITy4yeHUe MPUPOAHBIX MUHEPAJIOB, AEUCTBUE PaTUOAKTUBHBIX
U3JTy4YEHUI Ha OPraHu3M 4eJI0BEKa
1212 TexHuuyeckue YCTPOMCTBA: CIEKTPOCKON, WHAMBHUAYaAJIbHbIN

JI0O3UMETp, KaMepa Bunbcona
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YUEHUKA

* dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacce/ [lepeimkun .M., Banos A.M.,

MznarensctBo: «IIpocBemnienue», 2023r.

» Gusuka: 8-if kiacc: 6a30BBIN ypoBeHb: yueOHHK, 8 kimacc/ [lepeimkun Y. M., Banos A. U.,
M3narensctBo: «IIpocBenienue», 2023r.

» dusnka: 9-i kacc: 6a30BbIi ypoBeHb: yuebHuk, 9 knacce/ [leppimkun M. M., I'yrauk E. M., BanoB A.
., I[TerpoBa M. A., U3natenbCcTBO:

«IIpocsemienuen, 2023r.
METOJANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

1. Yepnukosa O.A., I'magenkoBa C.H., Kynpssues B.B.; Meroauueckoe nocodue K yueOHUKY
«Duzuka» 7 knacc., Apropsl: [lepbimikun .M., iBanoBa A.1.

®dusuka. Pabouas terpanp. 7 kiacc (aBTopsl: T. A. Xannanosa, H. K. XanHaHoB);

®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XaHHaHOBa);

®dusnka. Jlunaktuueckue Marepuansl. 7 kiace (aBtopsl: A. E. Mapon, E. A. Mapon);
®usnka. COOpHHK BOIIPOCOB U 3aj1a4. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapos, C. B.
[To3oiickuii);

®wusuka. Jluarnoctuyeckue padbotel. 7 knace (aBtopsl: B. B. [Ilaxmatosa, O. P. llledep);

arwN

®uszuka. CaMocTosATENbHBIE U KOHTPOJIbHBIE padoThl. 7 Kiacc (aBTopbl: A. E. Mapon, E. A. Mapon);
®dusuka. Metonnueckoe nocodue. 8 kimace (aBropsl: H. C. [Typsimesa, H. E. Baxeeckas);

© oo N

®dusuka. Metonuueckoe nocodue. 9 kimacce (aBropsi: H. C. [Typsimesa, H. E. Baxeesckas. B. M.
YapyruH);
HMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/ff0a2b5a

https://resh.edu.ru/subject/lesson/2600/start/

https://resh.edu.ru/subject/lesson/1532/start/
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https://resh.edu.ru/subject/lesson/2600/start/
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