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QenepanpHas  pabouas mporpamMma 10 ydeOHOMY  TMpeaMeTy
«Duznuka»(6a30BbIi  ypoBeHb) (mpeameTHas oOnacTth «EcTecTBEeHHO-Hay4dHBIE
npeaMeThI»)(ajgee  COOTBETCTBEHHO — mporpamMma 1o  Qusuke, (usmka)
BKITIOUACTIIOSACHUTENBHYIO ~ 3aIIUCKy, COJep)KaHue OOydYeHHs, IUIaHUpYyEeMbIe
PE3yNbTaTBIOCBOCHHSI POTPAMMBI TI0 (PU3HKE, TEMATUIECKOE IJIAaHMPOBAHUE.

[TOACHUTEJIBHAA 3AIINCKA

®enepanbHas padouas mporpaMma o pusuke A1 00yJaromuxcsl ¢ 3a1eP>KKON
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001IEro 00pa3oBaHus
HOJArOTOBJIEHa Ha OcHOBe deepaiabHOro0 TrOCYyAapCTBEHHOIO0 00pa30BaTEIBHOIO
CTaHJapTa OCHOBHOro oOuiero oopasosanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (mamee — DPI'OC OO0O), denepanbHON ananTUPOBAHHON
o0Opa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 1Sl 00yUYaIOLUIUXCs C
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 1. Ne 1025), @enepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIET0O
oOpa3zoBaHus Mo yueOHOMY mipeamery «Pusuka» (0a30BbI ypoBeHb), KoHueniuu
npenojaBanus ydeOHoro mpeaMera «®Pu3uka» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickoit  denepanuu, peanu3yoMMX OCHOBHBIE  00I1I€00pa3oBaTeIbHBIC
nporpammel,denepanbHON  pabodeid  OporpaMmbl  BOCHUTAHUS, C  YYETOM
pacupeeseHHbIX N0 KJlaccaM IMPOBEPSEMbIX TPEOOBAaHUM K pe3yjbTaTaM OCBOCHHUS
@denepanbHOl aAanTUPOBAHHONW 00pa30BaTENbHONW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3zoBaHMs 151 00YHaIOIINXCS € 33JEPHKKOM MCUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHbl MHPO3JaHUs
ABIISIIOTCSL  OCHOBOM COJZEpKaHUsI KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHUA,
MO3BOJISAIOLIUM NOJTY4YaTh OOBEKTUBHBIEC 3HaHUS 00 OKPYKAIOIIEM MHUpE.

[IpenmMeT MakcHUMalbHO HampaBlieH Ha (OPMUPOBAHUE HHTEpeca K
INPUPOJHOMY M  COLUMAIbHOMY MHpPY, COBEpPUICHCTBOBAHME I03HABATEIbHOU
nestenbHocTH  oOywatonuxcs ¢ 3[IP 3a cuer oBnaseHus MBICIUTEIbHBIMU
omnepauusMH CpaBHEHHUSA, OOOOIIEHHUs, pa3BUTHUE CIIOCOOHOCTH APTyMEHTHPOBATH
CBOE MHEHUE, GOPMHUPOBAHUE BOBMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuarommxcs ¢ 3[IP
OPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (YHKIMOHAIBLHON TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH MH(GOpPMALMIO, MPEACTABICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOydJaronuxcst  3aKJ0O4aeTcd B  YCBOGHHMHM OCHOBBI  (DU3WYECKUX  3HAHUI,
HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3JI0POBOTO U 0€30MACHOTO IS



YesloBeKa U OKpYXaroliei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH 3KOJIOTHIECKON
KyJIBTYPBHIL.

[Iporpamma oTpakaeT coiep:kanue oOyueHus npeamety «Dusnka» ¢ y4eTom
0co0bIX 00pa3oBaTeIbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[1P. OBnanenne naHHBIM
y4eOHBIM MPEAMETOM IMPEICTABISAET ONPEACICHHYIO TPYAHOCTD IS 00YJaromuXcs ¢
3[IP. DOto cCBf3aHO C  OCOOCHHOCTSIMH  MBICIUTEIBHOM  JESATENbHOCTH,
NepUOJUYECKUMU  KOJICOAaHWSAMH  BHHUMAHHs, MajdbiM  OOBEMOM  MaMSTH,
HEJOCTaTOYHOCThIO OOIIero 3amaca 3HAHUM, TOHW)KCHHBIM I103HABATEIbHBIM
HMHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 Pa3BUTHSI.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAHHOW KAaTErOPUH OOYyYalomIuxcs, y4deT WX
OCOOCHHOCTEHW pa3BUTHSA: UCIOJIH30BAaHUE aNTOPUTMOB, BHYTPUIPEAMETHBIX U
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

JlanHast mnporpaMma KOHKPETH3UPYET COAEpXKaHUE IMpPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJIAPTa, PEKOMEHIYEMYIO
IOCJIEI0BATENbHOCTh U3YUYEHHS pa3felioB (PU3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOro IIpolecca, BO3pPacTHBIX U
IICUXOJIOTUYECKUX ocoOeHHocTel oOyyatomumxcs ¢ 3IIP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeneIsieT MUHUMAJIbHBIM HAaOOp OIBITOB, JEMOHCTpAIH,
OPOBOAMMBIX ~ YYHTEIEM B Kiacce, JabOpaTopHBIX paboOT, BBIMOJIHIEMBIX

00yYaIOIINMHUCH.
Merognueckorr OCHOBOM u3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOIO
oO1ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIHN ITOJIXO,

00ecrneUMBaONINN  JTOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX
00pa3oBaTeNbHbIX pPE3yJIbTaTOB MOCPEJICTBOM OpraHu3aluu AKTUBHOMU
MO3HABATENILHON JESITEIIbHOCTH O0YyYaroluXcsi, 4TO OY€Hb BAXKHO TPH OO0yUYeHUU
nereit ¢ 3P, s KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4yu n3y4enns yueOHoro npeamera « Dusuka»

Obwue yenu wuzydeHus: ydeOHoro mnpeaMera «®Du3MKa» TMPEACTABICHbI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOW TIeIBIOOOYUCHHS JCTEH C 3aJCPIKKON MCUXUYECKOTO Pa3BUTHS HA
JAHHOM TMPEIMETE SBIJISIETCS: MOBBIIMICHUE COIMAIbHOW aJanTaluu JeTed uepes
npuMeHeHne (U3NIEeCKUX 3HAHUHN Ha TIPAKTHKE.

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

CBEPCTHHUKOB,  OCBaMBAIOLIUX  OCHOBHYIO  00pa30BaTeibHYIO  IMpOrpammy,
JOMUHHUPYIOLIEE 3HaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOyyatomuxces ¢ 3[IP k

HAyYHOMY W3yYCHHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaJlbHBIX W TBOPYCCKHX
CIIOCOOHOCTEM;

. pa3BuTHE 0a30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS M
(bopMHUpOBaHUE UCCIICTOBATEIIHCKOTO OTHOIIICHHSI K OKPY>KAFOIITUM SIBJICHUSM;
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. dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3yibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(dbyHlaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

JlocTikeHue 3TUX 1elieid 00ecreurnBaeTcsl peleHueM ClIeayolnuXx3aoay.

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

. npUOOpETEeHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIOJIb30BaHUEM IOYYCHHBIX 3HAHUN U C OMOPOM Ha TUIaH/CXEMY,

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIIOJIb30BaHUEM (DU3HYECKUX MOENIEHN C OOPOM Ha alrOpUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbITHI, J1a0OpaTopHbie PabOThl W  OKCIEPUMEHTAIbHBIE HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM H3MEPUTEIbHBIX MPUOOPOB (10T PyKOBOACTBOM YUHUTEIIS);

. OCBOEHHUE MPUEMOB PabOThI ¢ HHPOopMaIen HU3NUECKOTO COAepKaHus,
BKJIOYass HWHMOpPMAIIMI0O O COBPEMEHHBIX JOCTHXKECHHSIX (U3UKH, aHalu3 U
OllCHUBaHUE UH(HOPMAIINH;

. 3HaKOMCTBO  cO  cepaMu  NPOPECCHOHATBHOM  JAEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MUECKON HAyKHU.

Ocob0ennocTH 0TOOpa M aganTALMM Y4eOHOT0 MaTepuaJia no Gpusuke

OcHoBoit 00yueHus oOydJarommxcs v 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOT'O IUKJIA SIBJISIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTENIBHBIX
omeparuii (aHaJu3, CHHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBIOJHEHUS
Pa3BUBAIOIINX YIPaKHEHUH, POpMHUpOBaHUE MPUEMOB YMCTBEHHOW paOOTHI: aHAIN3
WCXOIHBIX JIaHHBIX, IUTAHWPOBAHME MaTepHalia, OCYIIECTBIECHHUE TOATAHOTO W
WUTOTOBOTO CAaMOKOHTPOJISl, a TaKXKe OCYIIECTBISIETCS JIMKBUIAIMS TMPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYeHHOTO MaTeprasa, oTpaboTKa aaropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpioe 3HaueHne mpuaaeTcsi YMEHHIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TPaBUIBHBIM YMOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUN H
COOJIIOICHUEM JIOTUYECKUX CBA3E€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO O00IIEro OO0pa30BaHUSA TMO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HEIOCTATOYHBI YPOBEHb PAa3BUTHS OTACIBHBIX TMCHUXUYECKHX
MPOLECCOB (BOCTIPUSATHS, BHUMAHUS, MaMSATH, MBIIIJICHUS), CHWKEHHBIH YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHsI, HU3KUW YpPOBEHb BBITIOJHEHHUS Y4YeOHBIX 3aJaHM,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpelyercs
IeJICHAITPABICHHOE HHTEJUICKTyalbHOE pa3BuTHe oOyuatomnuxcs ¢ 3[IP, oTBevaromiee
UX OCOOEHHOCTSIM M BO3MOXHOCTSIM. Y4eT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpeOyeT, 4yToObl MpPU HM3YYEHUH HOBOIO MaTepuayia o00sA3aTeNbHO MPOUCXOUIIO
MHOTOKPAaTHOE €ro TMOBTOPEHHE, PACIIMPEHHOE PACCMOTPEHHE TEM W BOMPOCOB,
PacKpbIBAIOIINX CBSA3b (PU3MKHU C JKU3HBIO; aKTyaJln3alMsl NEPBUYHOIO KU3HEHHOTO
OIbITa 00YYarOIIUXCS.



YcBoeHre mporpaMMHOro Mmatepuana 1o (u3uke BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi m3zydaercs 0e3 BHIBOJIOB
CIOXHBIX (opmyn. 3amayu, TPeOYIOIMHUE MPUMEHEHHUs CIOKHBIX MaTeMaTHUYeCKHX
BBIUKMCIICHUA U (PopMyll, B OCOOCHHOCTH TakKMX TeM, Kak «MexaHuueckoe
IBIKEHUE», «ApxumenoBa cuiay, «MexaHuueckass 3HEPrus», «IIEKTPUUECKHE
SABJICHUS», «JEKTPOMATHUTHBIC SIBICHHS», PEIIAIOTCS B KJIacce C IMOMOIIBIO
YUUTETIS.

Ocoboe BHMMaHWE TIPH HW3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHU3alMHA SKCIEPUMEHTA, a TAKXKE MPOBEICHUIO (MPEUMYIIECTBEHHO HA KaXIOM
YpOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAamuii  (BO3MOXKHO C  HCIIOJIh30BAaHHUEM
AIIEKTPOHHON JeMOHCTpamuu). HekoTopble TeMbl 005S3aTeIbHO JOJKHBI BKIIFOYATH
OTIOpHBIC JTAOOpaTOpHBIE PAOOTHI, KOTOPHIC Pa3BHBAIOT YMEHHE I0JH30BATHCS
MPOCTEUIIMMU TIPUOOpaMH, aHAIM3UPOBATH IIONYYCHHBIC JaHHBIE. B CBs3m ¢
OCOOEHHOCTSIMU  TOBEJEHUS U JedTelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTDH) MPEYCMOTPEH CTPOKANIINI KOHTPOIb
3a cOOJII0JICHUEM TIPABUJI TEXHUKU O€30MaCHOCTU MPU MPOBEACHUH Ja00paTOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHHE MU MPaKTUYECKUMH YMEHHMSIMHU W HaBblkamu. [IpemycmarpuBaercs
yYMEHBIICHUE 00beMa TEOPETUUYECKHX CBEACHUM, BKIIOYCHHE OTACIbHBIX TEM HWIIU
IEJBIX Pa3feioB B MaTepuaibl JUIsi O0030pHOTO, O3HAKOMHUTEIBHOTO WM
dakyapTaTUBHOTO M3ydeHUs. [IpemmaraeTcsi ymMeHbIIIeHHE 00beMa MaTeMaTHYECKHIX
BBIYHCIICHUN 32 CUET YBEIIMUEHUS Ka4eCTBEHHOTO OIMCAHMUS SIBJICHUH H IMPOIIECCOB

JlocTaTo4HOE KOJMYECTBO BPEMEHH OTBOJIUTCS HA PACCMOTPEHHUE TEeM U
BOIIPOCOB, PACKPBIBAIONINX CBSI3b (PU3WKM C JKU3HBIO, C TEMHU SBIICHUSIMH,
HaOTIOACHUSAMH, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 MX KU3HCHHOTO OIIBITA.

MakcumanbHO  MCHOJB3YIOTCS  MEXKIPEIMETHbIE  CBSI3U  C  TaKUMU
TUCUUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c¢ 3I1P
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaina B
Pa3IMYHBIX AaCMEeKTaX, B €ro BapbHUPOBAHUU, B HEOJHOKPATHOM TOBTOPEHUU H
3aKpEIUIEHUHA  TIOJYYEHHBIX 3HAHUW U  MPAKTUYECKUX yMeHuM. [lo3Bomss
paccMaTpuBaTh OJMH U TOT >K€ YYEOHBIH MaTepuall ¢ pPa3HBIX TOYEK 3PECHHUS,
MEXIIPEAMETHBIC CBSI3U  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIIEHUI0, OoJee
IIPOYHOMY 3aKPETUICHHUIO TIOJTYYCHHBIX 3HAHWN U IPAKTUICCKUX YMCHHM.

IIpumepubie BuabI aesaTeqabHOCTH oOy4yaromuxcss ¢ 3IIP, oOyciioBieHHbIE
0COOBLIMH o0pa3oBaTeibHbIMHU NMOTPeOHOCTAMU ) | odecreynBaloIue
O0CMBICJIEHHOE OCBOEHHE CO/IeP:KAHUM 00pa3oBaHusl o npeaMeTy «Dusuka»

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

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usmku
OTIPENENSAETCS UX 0COOBIMH 00pa3oBaTEbHBIMU MOTpeOHOCTAMH. [ToMUMO MIUPOKO
ucrnoiabzyeMbix B @OIT OO0 ob6mmx ajisg BceX o0ydaromuxcsi BUOB JIEITEIbHOCTH
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CJIeTyeT YCUJINTD BUABI ACSTEIbHOCTH, crieln(UYHbIC sl JAaHHON KaTeropuu JeTeu,
o0ecrneunBaroIIe OCMBICIIEGHHOE OCBOCHHUE COZACPX aHMs 00pa30BaHUs IO TPEIMETY:
YCUJICHUE TPEIMETHO-TIPAKTUICCKON JEATEIBHOCTH C aKTUBH3AIMEed CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuayia ¢ ONOpPOH Ha alTOPUTM; IIOIIArOBOCThHY B M3yUECHUHU
MaTepuaina, WCIOJIb30BaHUE JIOTIOJHUTEIBHOW BU3YAIBHOH OMOPBI  (CXEMBI,
1a0JIoHBI, OTOpHBIC TAONMHUIBI); PEUYEBOM OTYET O Tpolecce U pe3yibTare
JeSTEIIbHOCTH, BBITIOJIHCHNE CIICIIUATBHBIX 3aJJaHUi, 00CCTICUNBAIONINX KOPPEKITUIO
perynsanuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanoM 1o mpeamery. [IpoBomuTcst crneuuanbHas pabora 1O
BBEJICHUIO B aKTHBHBII CIOBapb 0OYYaIOIMIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3ydaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTeNbHa
BU3YyaJIbHAs MOJJEPKKA, AITOPUTMBI padOThI C ONPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3alllyi TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAyeT NPUICPKUBATHCS
CJIETYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
[0JIb30BAThCS IJIAHOM, COCTABICHHBIM ITPU MOATOTOBKE JIOMAIIHETO 3a/1aHUs; 1aBaTh
Oojpile BpEeMEHHM TOTOBUTBCA K OTBETY Y JOCKM; paspemarb JelaTh
MpeBapUTENbHBIC 3aMCH, TIOIB30BATHCS HATIISAHBIMU TTOCOOUSMH.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYaIOIIMMCS HABOJAIIME W YTOYHSIOIIUE
BOTIPOCHI, KOTOPBIE TIOMOTYT MM IOCJIEIOBATEIFHO U3JI0KUTh MaTepua.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHAPYKEHUSI MPOOESIOB B MPOLLIEIIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpariaercs
Ha HamOoJIee CIOKHBIE pa3Aelibl u3ydaemoit Tembl. Heooxoammo yare oOpamarbes K
HUM C BONPOCAaMH, BBIACHAIOIIMMU TIOHMMaHuWe Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHe

B cootrBercTBUM Cc DenepasibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOT'O 00IIero oO0pa3oBaHusl yueOHBIN npeameT «Du3nka» BXOIUT
B TMpEeAMETHYI0 00nacTh «ECTeCTBEHHBIE HAYKH» U SIBISICTCS 00sI3aTEIBHBIM IS
m3ydenusi. Conepkanue ydeOHOTO mpeamera «®Pusnukay, MOPEACTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer ®PI'OC OO0, denepanbHOit
oOpa3oBaTeIbHONM MpPOrpaMMe OCHOBHOTO 00I1ero ooOpazoBanus, DenepaibHON
aJanTHPOBAHHOW 00pa30BaTEIbHONM MpPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
s 0OyYaIIIUXCS € 3aJepKKOW TICUXHWYECKOro pa3BuThsa.OO0IIee YHCIIO Yacos,
PEKOMEHIOBAaHHBIX ISl U3ydeHus (u3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 4yacoB (2 vaca B HeJien0), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B HefIeINi0).






COHEPXAHUE YUYEGEHOI'O [TPEAMETA «®U3UKA»

7 KIIACC

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

dusnka — Hayka o npupose. SIsnenus npupoasl (MC). Gusnueckue sBneHus:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3MmepeHue Quiznueckux BenuuyuH. Q@usuyeckue
npubopui®. [Tozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IMHHIL,

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUsA: HaOMo0enue, NOCMAHOBKA HAYYHO20 BONpOCd,
8bIOBUIICEHUE — 2UNOmMe3, IKCHepUMeHm NO NpoeepKe 2unomes, O00bACHeHUe
Habo0aemoeo aenenus. Onucanue uzudecKux A61eHull ¢ NOMOUWbIO MOOEEl.

[IpenmMet u MeTO bl (PU3UKH.

Jemoncmpayuu®

1.  MexaHuueckue, TeIJIOBbIE, OJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE
SABJICHUS.

2.  ®usnueckue npubOPHl M MPOIEAYpa NPSMBIX H3MEPEHHI aHATIOTOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUST H3MEPUTEILHOTO IMpudopa (UCHOJIb3YS
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUH.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

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

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
WapuKa, nyweHHo20 20pU30HmManibHo, mem 6ovuie, yem 0obuie 8blcoOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

CrpoeHune BemiecTBa: aTOMbl M MOJIEKYJbL, ux paszmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmaa.

JIBrkenne dactul BemiectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy ceoucmeamu 6ewyecms 8 pPAa3HbIX

IMC — sneMeHTBI cOflEpKaHNUS, BKIIOYAIOIIME MEKIPEAMETHBIE CBS3H, KOTOPHIE M0JPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHUPOBaHHH.

Z3nech u nanee KypcuBOM 0003HAYEHBI TEMBI, N3y4EHHUE KOTOPHIX MPOBOIMTCS B 03HAKOMUTENBHOM IUTane. [lenaror
CaMOCTOSTENILHO ONpe/essieT 00beM N3y4aeMoro MaTepHania.

3Bce Jlemoncrpanuu u JlabopatopHbie paGoThl, IIPECTABIEHHBIE B COJAEPIKAHUH, IOMYCKAETCs (MOXKHO) TIPOBO/IUTD,
UCTIONBb3Ysl MH(POPMAIIMOHHBIE ¥ JICKTPOHHbIE TEXHOJIOrHHU (L] poBbIe 00pa3oBaTelIbHBIE PECYPCHI).
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azpe2amHublX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammuvix COCMOSHUL 800bL.

HMemoncmpayuu®

1.HabmoneHne OpOyHOBCKOTO JIBHIKCHHUS.

2.Ha6monenue nuddyzum.

3. Habnwooenue  aenenull, 0O BACHATOUUXCS NPUMSIICEHUEM unu
OMMAIKUBAHUEM YACMUY 8eUECmEd.

Jlabopamopnwie pabomul u onvimoul

1.Oyenka Ouamempa amoma MemoooM psdo8 (C  UCHOTb30BAHUEM
Gomoepadghuii).

2.0OnbIThI 10 HAOTIOJICHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.

3.0nbITEl 1O OOHAPYKEHHMIO ACHCTBUS CHUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(271eKmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JBHIKCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUduUHA
usMeHeHus ckopocmu o0eudxceHus men. Macca kak mepa uHepmHocmu meia.
[InotHocTh BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYl 8 eOUuHuye
0b6véMma sewecmaa.

Cuiia kaK XapakTepUCTHKa B3auMoneucTBusa Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBIEHUE TATOTEHUS U CUJA
Tsokectd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tenma. HeBecoMocTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoil. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckonvocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®
HaGnronenue MexaHM4ecKoro ABMKCHUS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICCTBUIO TEl.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomel u onvimoul

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B )KUJKOCTH, MOJEIU  DJIEKTPUYECKOTO0  aBTOMOOWIS U T. IL.)(2/1eKmpoHHas
demoncmpayusi).

R N

2. Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHKa I10
HAKJIOHHOM TIJIOCKOCTH.
3. OrnpeneneHue MIOTHOCTH TBEPOTO Tea.

431ech u nanee NPUBOIMTCS PACIIMPEHHBIN epedeHb Ja00PaTOPHBIX PAbOT M OMBITOB, U3 KOTOPOIO YIUTENb AENAeT
BBIOOP O CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
IOPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH M ra30B

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o6Owvéma, memnepamypwl. llepedaua oOasnemnus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackans. IInesmamuueckue
MauiuHbl. 3aBUCUMOCTD JTABIICHUS XKHUIAKOCTH OT TiyouHsl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnn u atMocepHoe paBieHue. [lpuuunvl cyujecmeosanus
6030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UCUMOCIb AMMOCHEPHO20 0asleHUs OM 8bICOMbL HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocghepnozo 0asnieHus.

eticmeue srcuoxocmu u 2aza Ha NOcpyr*cEHHOe 8 HUX meso. BhITankuBaromas
(apxumenoBa) cuna. 3axkox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya gaBieHUs ) KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUst aTMochEepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BhITATKMBAIOMIEH CHUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA MOTPYKEHHOM
B JKMJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha  TeJo,
HOrpyKEHHOE B XKUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTM BBITAJIKUBAIOIIEW CHJIbL, JECWCTBYIOLIEH Ha
TEJIO B JKUJAKOCTH, OT MACCHI TEa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIOIIEH Ha TEJI0 B KHUIKOCTHU, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
TeJIa U OT INIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexannyeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
pasHogecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea k 040ky. «3o10moe
npasuno» mexanuxu. KIIJI mpocTeix MexaHu3MoB. IIpocThie MeXaHU3MBI B OBITY U
TEXHHKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonozco euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusiepabomest u onvimor*

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIHLHOU MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpauusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPIUU (2/1eKmpOHHAA
demoncmpauusi).

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NONIOJCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
gewecmea. Macca u paszmepvl amomog u moaekyn. Onvimvl, noomeepacoaroujue
OCHOBHbLE NONOHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOrO, JKUAKOTO U Ta3000pa3HOrO0 COCTOSHHM BEIECTRBA.
Kpucmannuueckue u amopgpnvie mena. OdvscHenue ceolicmes 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHeMUYeCKolu meopuu.
CmauuBaHue u kanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUINCEHUS]
yacmuy.

Buaytpennsis  sHeprusi. Cnocobvt  uzmMeHeHus — GHYMpEHHel  dHepeUuU:
mennonepeoaia u cosepuietue pabomui. Buowi menionepeoadu:
Menionpo8oOHOCMb, KOHBEKYU, U3TTYYEHUE.

KomnuectBo TemnoTsl. Yoenvnas mennoémxocms eewecmsa.Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omeepoesanue Kpucmaiiuyeckux eewecms.Yoenonas menioma
naaenenus.llapooopazosanue u konoencayus.Ucnapenue (MC). Kunenune. Yoenvnas
menioma  napoobpaz08aHus.3asucCuMocms — memMnepamypvl  KUneHus — om
ammocgeprozo oasnenus. Brasicnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle osucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

3axon coxpanenus u npespawerus dHepauu 8 menniogvix npoyeccax (MC).

Jemoncmpayuu
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Hab6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

M3meHeHre naBieHHS raza Mpu U3MEHEHUH 00BhEMa M HarpeBaHUU WIH
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOGmoneHue KumneHus.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl P TJIaBJICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbIThl 0 HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6. Ilposepxa cunomesvl AUHEUHOU 3A8UCUMOCIIU OJUHBL CMONOUKA
HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TEerIonepeaur U paboThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJIOOOMEHA MPU CMENIMBAHWUU XOJOTHON U
ropsityer BOJIBI.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

MenioooMene ¢ HazpemviM MeManIUdecKuM YUIUHOPOM.
10. HccnenoBanue mporiecca UCTIapEeHHUS.
11. OmnpenenieHrie OTHOCUTEIIBHON BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvHoti meniomsl N1a61eHUs 1bOd.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsKEHHBIX TEI.

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

Hocumenu snexmpuueckux 3apsoo8. DnemeHmapuwiii 31eKmpuiecKuti 3apslo.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
BJIEKTPUYECKOTO 3apsija.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
Hcrounnkn MOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMUYECKOE, MATHUTHOE). DIeKMpUyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUYECKOU dHepeuu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIeKTpuueckoe HamnpsbkeHue. CONpOTUBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eeujecmea. 3akoH OMa [l y4acTKa IIETH.
[TocnenoBarenbHOE W MapajyIeIbHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amviKanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3Hauenue O0Oas dacuzHu Ha 3emne. Onvim
IOpcmeda. Macnumnoe none snekmpuuecko2o moxa. llpumenenue 31eKmpomMacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Onexmpoodsueamens NOCMOAHHO20 MOKaA. Mcnonvsoganue snexmpoosuzcamenei 8
MEXHUYEeCKUX YCmpoucmeax u Ha mpancnopme.

Onvimor @apades. Asnenue snekmpomaznumuou unoykyuu. Ilpasuno Jlenya.
Anexkmpozenepamop. Cnocobwi noJyYyeHust 9JIeKMPUYECKOU oHep2UlU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3aPsIIOB U B3AUMOJICUCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DJeKTpocTaTUIeCKast MHAYKIIUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHHIA.

15. BsaumoneiicTBre TOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTHU Pa3/ICJICHHS TIOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBHCHMOCTb HAMNpaBIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

PR BPROOoNoOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIONCHUWIO JJICKTPHU3AIMH Tl WHAYKIUEH W TIpU
COTIPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3Ucmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCIb  JJIeKMPUUECcKO20
Cconpomuenenus npooOHUKA OMm e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTNOPOB.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmnpeneneHre MOUTHOCTH DJIEKTPUUECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMITIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHue MarHMTHOTO TIOJII TIOCTOSSHHBIX MArHUTOB TpU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTYIIKH C TOKOM W MarHuTa OT CHJIbI TOKAa M HaIlpaBJIEHUs TOKa B KaTYIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoO8Uameis.

20. UMswmepenue KIIJ] anexTpoaBuraTenbHON yCTAaHOBKH.

21. OmnpITel MO WCCJICAOBAHHUIO SBJCHUS JJICKTPOMATrHUTHOW WHIYKIIHH:
MCCJICIOBAHNE N3MEHEHUH 3HAUCHHUS Y HAIIPaBJICHUS MHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHTENIBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE MpPAMOJIMHENHOE
nBUKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIst U MCHOBEHHAS
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
naneHue. Onvimol 1 anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepsbiii 3akoH HberotoHa. Bropoi 3akoH Herorona. Tperuit 3akon HeroToHa.
Ipunyun cynepnozuyuu cu.

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

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOUKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocblo epaujeruss. MoMeHT cuiibl. Llenmp msswcecmu.

Nmnynse Ttena. Mzmenenue umnynvca. Mmnyavc cunvl. 3aKOH COXPaHCHUS
uMItyiasca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvruas snepeus cocamou npyscunsl. Kunetnyeckas
sHeprusi. Teopema o Kumemuueckou sHepeuu. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIHUN.

Jemoncmpayuu

1. Habnrogenne MexaHM4ecKOTO JBUKEHHUS Tejla OTHOCHTEIbHO pPa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTed M TPACKTOPUM ABMIKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBM)XCHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Tella U JEHCTBYIOIIEH Ha HEro
CHJIBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9.  N3meHeHue Beca Tejia MPH YCKOPSHHOM JIBH)KCHHUH.

10. Ilepemaua umiynbca Npyu B3aUMOJACHCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW YHEPTUU TTPU CBOOOTHOM I1aJICHUHU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimoul
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUIICEHUS WLAPUKA UTIU METIeHCKU.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJBKCHHUS OpycKa WIW JBHIKCHUS
IIapyKa 1Mo HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre yCKOPEHHs Tella MPH PaBHOYCKOPSCHHOM JIBIDKCHHH I10
HAKJIOHHOH INIOCKOCTH.

4, HccenenoBanue 3aBUCHMOCTH IYyTH OT BPEMEHH IMPU PaBHOYCKOPCHHOM
JBYDKEHUN 0€3 Ha4aJIbHON CKOPOCTH.

5. Ilposepra eunomesvl. eciu npu pasHOYCKOPEHHOM O8udCeHuu 0Oe3

HAYAanbHOU CKopocmu nymu OMHOCANMCA  KaxK pﬂd HEUEMHbIX Yucenr, mo
coomeemcecmeyrowue nPOMeENCYmMKU 6pEMEHU 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHHSI OT CHJIbI
HOPMAaJILHOTO JIABJICHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBHKHOTO U MOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarensHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOAHUMU: MEepUO,
4acToTa, aMIUIATyIa. Mamemamuueckuu u npysicunHviu masmuuxu. llpespawenue
9HepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 80aHbl. [[MUHa 60IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VIbMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoneOaHUi Ten MOJ NEWCTBUEM CHIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

4, Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenre YacTOThl MW TEpUoOJa KOJEOAHWH MaTeMaTU4eCKOro
MasITHUKA.
2. Omnpenenenre 4aCTOTHl W TEpHOJa KOJeOaHW MPYKWHHOTO MasTHUKA

(271eKmpoHHas 0emoHcmpayusi).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IlepuojAa  KoJI€OaHUN  IPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI Ipy3a U KECTKOCTHU MPYKUHBI.

1. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpauus).

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbBIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
INeKMPOMAcHUMHBIX 80aH. [llkana snekmpomacHummusix 601H. Hcnonv3zosanue
INEKMPOMACHUMHBIX 8OJIH 0I5l COMOBOU CEA3U.

OnexkTpomMarHuTHass npupoga ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomut u onsimor*

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmoaenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwi. OTpaxkeHue cBera. [lnockoe 3epkano. 3aKoH
OmMpadicenus ceema.

[Ipenomnenue cBetra. 3akOH TpeloMiIeHUs cBeta. [lonnoe 6Hympennee
ompadxcenue ceema. Fcnonvzoganue NOAHO20 BHYMPEHHE2O0 OMPAdiCEHUs 8
ONMUUECKUX C8eMOBOOAX.

Jlunza. Xonm nyuwedr B nmH3E. Onmuueckas cucmema @omoannapama,
mukpockona u meneckona (MC). Inaz kak onmuueckas cucmema. bauzopykocms u
O0AIbHO30PKOCMD.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Horomona. Cnoowcenue
CNEeKMPAIbHbIX YBEMO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Toy4yenue n300pakeHU# B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xox myueil B coOuparoliei JInH3e.

XO0JI qy4der B pacCEUBAIOLIEH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mopaens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepruCTUK N300paXKeHUs IIPEeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTiia aJeHus Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHYECKOW  CHJIBI
cobuparomel JUH3bI (21eKMPOHHASA 0EMOHCMPAUUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpauusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

I[BETOBbIC (DUIIHTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimbl Pezepgpopoa u mnaHeTapHas Mojeib aroma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, 6bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyxknouwnasa moodenb amomuozo Adpa. Hzomonvl. Paouoaxmuembvie
npespawerust. 1lepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXPAHEHMS 3apsS0BOIO M MacCOBOIO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Ucmounuku swepeuu Connya u 36630 (MC).

Snepnas sHepretuka. /Jleiicmeus paouoakmuHuIX U3IYUEHUU HA JHCUBbLE
opeanuzmel (MC).

Jemoncmpayuu
CrexTpbl U3ITy4eHUS U MOTJIOLEHUS.

CnexTpbl pa3auYHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
JIaﬁopamopubze pabomuel u onvimout

R

1.  Habnrwoodenue cniowHbiX u TUHEUYamMblX CREKMPO8 U3 UEHUS.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusiM) (21eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO-0000 1AM MOYIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOTYJIb TIPEIHA3HAYEH ISl CUCTEMATU3AIMK U
000011IeHNs] MPEIMETHOTO COJEPX AHUS W ONBITa JEATEILHOCTH, MPUOOPETEHHOTO
IPY U3yUYEHUU BCETO Kypca (PU3UKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
NESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECNEYMBAETCS IOCTHXKEHUE MPEAMETHBIX U
METANpeMETHBIX  IJIAHUPYEMBIX  pe3ylbTaToB  oOydeHus,  (popmupyercs
€CTECTBECHHO-HAy4YHasd TPAMOTHOCTh: OCBOCHME HAYYHBIX METOJOB HCCIEHOBAHUS
SBJICHUM TIPUPOABI W TEXHUKH, OBJIAJCHHEC YMCHHUSIMH OOBSCHATh (U3HUECKHEC
SBJICHHS, TPHUMEHSS T[IOJIyYEHHbIE 3HAHUWs, pemaTh 3aJa4d, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMANBHO NEATETBHOCTHBIN XapaKTep JAHHOIO pasjesa pealiu3yeTcs 3a
CYET TOTO0, UTO YYAIIMECS BBIMOJHSIIOT 3a/IaHUS, B KOTOPBIX UM IIPEJIaracTcs:

" Ha OCHOBE IIOJIYYCHHBIX 3HAHMM pacrno3HaBaTh U HAy4YHO OOBSICHATH
dusnuecKkue BICHUS B OKPYXKaIOIel MPUPOE U MOBCETHEBHON KU3HU;

" HCHOJIB30BATH I10J] PYKOBOJICTBOM II€1arora Hay4Hble METObI UCCIECAOBAHUS
du3nuecKux SBJICHWNA, B TOM 4YHCIE€ JJii TPOBEPKU THUIOTE3 U MOIYYCHHS
TEOPETUYECKUX BBIBOJOB;

" OOBSCHATH C OMOPOM HAa JUAAKTUYCCKHM MaTepual mociie OOCYXICHHS C
MeJaroroM Hay4yHbIE OCHOBBI HauOOJIee BaXKHBIX JOCTIKEHUNH COBPEMEHHBIX
TE€XHOJIOTHI, HalpUMEpP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA NPEBPAIICHUS U COXPAHCHUS BCEX HM3BECTHBIX BHJIOB
SHEPTHUH.

Kaxnas w3 TeM JaHHOrO pasziena BKIIOYACT  OKCIEPUMEHTAIBHOE
HcclieIoBaHre O000OIIAIONIETO XapakTepa Ha YCMOTPEHHE IMeaarora U TIpH €ero
noMmoiu. Pa3zgen 3aBepmiaeTcss MNPOBEACHUEM JUATHOCTHYECKOM M OUEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3P ydyeOHoro mpenmera
«Dusuka» MOKHBI COBMAAaTh ¢ pesyiabTatamu denepanpHON paboueii mporpaMmsl
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

Haubonee 3HaUNMBIMU SIBJISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obyuarorierocst ¢ 3I1P 6yayt chopmMupoBanbl ClaeayONMe JUMIHOCTHBIE PE3YIbTAThI
B YaCTH:

1) maTpruoTUYECKOTO BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
bu3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MpOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHHM
1)76371:97

OCO3HAHWE BAXHOCTH MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCIIPHUATHE JCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHNYHOCTH;

4) MIEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHM, Ba)KHEWIEH COCTaBIsIONIEH
KYJIbTYPBI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NEeSITebHOCTH;

5) dbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPaBUI OE30MMaCHOTO MOBEICHUS Ha TPAHCTIOPTE,
Ha JIOpOTax, C JEKTPUICCKAM U TEIJIOBBIM 000PYIOBAHUEM B IOMAIITHUX YCIIOBHSX;

c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIIHUOKY
¥ TaKOTO KE€ TIpaBa y IPyroro 4eJI0BeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3amad (B paMKaxX CEMbH,
oOpa3oBaTenpHON  OpraHuW3alid, HACEJIEHHOTO  MYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMATBHOW HANPABJICHHOCTU, TPEOYIOIIMX B TOM YHUCIE H
bu3nUecKuX 3HAaHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTallMsid Ha TMpUMEHEHHWE (PU3MYECKUX 3HAHUWM MJIs pElIeHHs 3a7a4 B
00JIaCTH OKpYXarloIel Cpenbl, MIIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCTIEICTBUIA JISI OKPYKAIOIIEH CPE/Ibl;

OCO3HaHWE TJIO00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOIeM W MyTed ux
pEIICHMUS;

9) amanTanuy K U3MCHSIONMNMCS YCIIOBHSM COIIMAIBHON M TIPUPOTHON CPEIbI:

MOTPEOHOCTh BO B3aUMOJCHCTBHUU TIPH  BBITTOJIHCHHHM HCCIICIOBAHUNA H
IPOCKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JAPYTHX;

MOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4e€pe3  MPaKTHUYECKYIO
NeSITEHHOCTD;

NOTpeOHOCTH B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (HOPMYyIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
bu3uKy;

TUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHAJM3UPOBATh U BBISABJIATH B3aUMOCBSI3H MPHUPOJBI, 00IIECTBa U
HSKOHOMUKH, B TOM YHUCJIC C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHU;

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHueepcanbHblMu y4eOHbIMU NOZHABAM EJIbHOIMU OCUICHBUAMU

1) 6a30BBIC JIOTUYECKUE ICHUCTBUSA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCU(PUKAIIUU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBEISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINXCS K (DH3NICCKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHM W TIPOIIECCOB, MPOBOJUTH BBIBOJBI C WCIOJIH30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aWUMOCBS3IX (DU3MUCCKUX
BEJIMYHH, P HEOOXOAUMOCTH TIOJI PYKOBOJICTBOM YUHTEIIA;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB pEIICHUs, BBIOOp HauOojiee MOAXOANIEIO € Y4ETOM
CaMOCTOSITENIHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE ICHCTBUS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH IO IIIAHY OIBIT, HECIOXKHBIM (U3HUECKHH IKCIIEPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3MUECKOTO SIBICHMS, NpPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJI0JICHM S, OTIBITA, UCCIICIOBAHUSI C OTIOPOM Ha TJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3IMYHBIE METObI, MHCTPYMEHTHI W 3alpOChl TPHU TIOWCKE H
otOope mHMOPMAIMU WU JTAHHBIX C YYETOM MPEIIOKEHHONW Y4eOHOU (hU3HUeCcKOoM
3a/1auu, IPU HEOOXOAMMOCTH IO PYKOBOJACTBOM YUUTEIS,

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMaAIMU U WILIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JUarpaMMaMH, THOU TpadUKoi U UX KOMOMHAITUSMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU YueoHvimu KOMMYHUKAMUGHLIMU
oelicmeuamu:

1) oOuieHue:

B X0JIe 00CYXXJIeHUsI y4eOHOro MaTepualia, pe3yJbTaToB J1a00paTOPHBIX pabOT
U TPOEKTOB 337aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJaeMOM TEMbl M BBICKA3bIBATh
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ujeu, HaleleHHble Ha pEIIEHHE 3aJaud U MOAJep)KaHue OiarokenareabHOCTH
OOIIIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrMX YYaCTHUKOB JUaiora,
oOHapy>KUBaTh pPa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYHUYECTBO):

MOHMMAaTh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYyAIbHOU
paboThI IPH PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATH [[EJIM COBMECTHOMU JeSITEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS 1O €€
JOCTHKECHHIO: PACTIPEACIIATH PO, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBINOJHATh CBOIO 4YacThb pabOThl, JOCTHras KadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HANpaBICHUIO U KOOPAUHHPYS CBOM JEUCTBUS C JPYTMMHM YIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(POPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

Osnadenue ynugepcanbHblMu yueOHbIMU PeCYIAMUCHBIMU 0CUCM BUAMU:

1) camoopranuzanusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
pemieHus GU3NIeCcKuX 3HAHUIM;

OPUEHTHPOBATHCS B  PA3NMMYHBIX  MOAXOAAaX  MNPHUHATHS  PEIICHUH
(MHIMBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIITION);

COCTaBIISITh AITOPUTM peleHus (GU3HUECKON 3aaun WU TTaHa UCCIIeI0BaHUS
C y4€TOM MMEIOIINXCSI PeCYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, TOJT PYKOBOACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM W TpeqiaraTh IUlaH €€ W3MEHEHHUs, IpH
HEOOXOMMOCTH O] PYKOBOJICTBOM YUHUTEIS;

OOBSICHATH  NPUYUHBI  JOCTHXKEHHUS  (HEJOCTWXKEHHUS]))  pe3ysbTaToB
JesITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIJIEKT:

CTaBUTH Ce0sl Ha MECTO IPYroro YejoBeKa B XOJE CIopa WU TUCKYCCHH Ha
HaY4YHYIO TeMY, TIOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.

4) npuHaTue ceds U APYTUX:

puU3HaBaTh CBOE MPABO HA OMIMOKY MPHU PEIIeHWH (PU3UYECKHUX 33734 WIIH B
YTBEPXKJACHUSX Ha HAyYHBIE TEMBI M TAKOE K€ MPaBO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeaMeTHBIM Pe3yJIbTATAM OCBOCHUA Y4eOHOI0 mpeaMera
«Pu3uka», pacnpenejeHHbIe 110 roAaM 00y4eHus
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Pesynbratel mo rogam (GOpMyIHUPYIOTCS MO MPHUHLMIY A00AaBIEHUS HOBBIX

pe3yibTaToOB OT Trojla K ToAy (pe3ynbTaTbl OYEpPEJHOr0 Toja MO YMOJIYaHUIO
BKJIFOYAIOT PE3yJbTaThl NPEIbIAYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJKHBI  OTpaXaTh

c(hOpPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:

OpUEHTHUPOBATLCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS; HAOJIOJEHUE, SKCIIEPUMEHT, MOJEIb,
TUIIOTE3a; CAUHUIBI (PU3MUECKUX BEIUYMH; aTOM, MOJIEKYJia, arperatHble
COCTOSIHMS BemecTBa (TBEpHOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBIKEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TpacKTOpus,
paBHoAeHCcTBytomass  cui,  Jedopmanuss  (ynpyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIIUECs] COCY/Abl, C ONOpPOM Ha AUAAKTUYECKUU
MaTepualn

paznuyath siBleHus (nud@y3us; TEmIoBoe [BIKEHHME YacTHUIl BEIIECTBA;
PaBHOMEPHOE JBUKCHHUE; HEPAaBHOMEPHOE JIBUXECHUE; VHEPLIUS;
B3aMMOJICUCTBUE TEN, pagHogecue meEEPObIX mel C 3AKPEnIEéHHOU OCbo
épawenusl; Tiepeaada NaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3amu;
aTMocepHOE JlaBlieHWE; I[UIaBaHWE TeJl; MPEBpAIEHUS MEXaHUYECKOU
SHEPIruM) IO OMHCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3MUECKOe SBJICHUE, TMOCJE MPEeABAPUTEILHOIO
00CYXJIeHHUsI C TIEAarorom;

pacno3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (PU3UUYECKUX SIBICHUN B OKPY’KAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS B TIPHUPOC: MPUMEPHI JABMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPHUPOJIC M TEXHHUKE; BIUSHUE aTMOCHEPHOTO /1aBJICHUS Ha >KUBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYyl0  3aJady B y4eOHyI,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

OMUCHIBATh M3YyYCHHBIE CBOMCTBA Tel U (PU3MUECKUE SIBJICHUS, HCIOJB3YS
dbuznyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpPEMsl, IMYyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC TEJa, CUJia
TpeHUs, JaBjiecHue (TBEPAOro TeJa, KUIKOCTU, Ta3a), BBHITAJKUBAIOIIAS CHUIIA,
MEXaHH4YeCKass padoTa, MOIITHOCTD, IJICUO CHIIBI, MOMEHT CHUIIBI, KO PHUITHCHT
MIOJIE3HOT0 JIEUCTBUSA MEXAHU3MOB, KHUHETHUECKAs U MOTECHIMAIbHAS SHEPIrus)
C OMOpo Ha CXeMy, NpPH OINMUCAHWU PACKPBIBaTh (U3HUECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, cesazvieaoujue OaHHYI0 QUIUYECKYI0 GETUUUHY C OPYUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
geuyuH C ONIOPOM HA TUIAKTUYECKUN MaTepua;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3UUECKUE SBJICHUS U TIPOIIECCHI, UCTIONIB3YS
IpaBUJia CJIOXKEHUsS CUJl (BI0JIb OJTHOM TpsiMoi), 3akow I yka, 3axon [lackans,
3axon Apxumeoa, npasuno pagnogecus pviuaza (610Ka), «3010mMoe Npasuion
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MexaHuKy, 3aKOH COXPAaHEHHsS MEXAHMYECKOW SHEpPIruH; NpHU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3ANUCHIGANMb €20 MAameMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SIBJICHUS, TIPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyallui MIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: Mpy MOMOIIU
neaarora BBISBISATh MPUYHMHHO-CIICCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE M3
1—2 nornyeckux maroB ¢ onopoil Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3UUECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peniaTh TUIOBBIE pacyETHBIC 3aJladyd B 1JEHCTBHE C OMOpPOM Ha aaropuTM,
peIBapUTEIbLHO Pa300paHHbI COBMECTHO C TEAaroroM, MUCIob3ysl 3aKOHbI U
(dbopMyIIbl, CBA3BIBaIONIME (DU3NUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJla4yM 3alKiChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYHHBI B
GopMysnBl W OPOBOAUTH PACUETHl, HAXOAUTh CIPABOYHBIC JIAHHBIE,
HEOOXOMMBIE JUIsl pelIeHMsl 3aa4, OLICHUBATh PEATMCTUYHOCTh MOJIy4EeHHON
(u3nYeCKOi BETNUYHNHBI;

pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTh MPHU MOMOITH (PU3HIECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
reJarora B ONUCAHUM UCCIIEI0BAHUS BBIIESATh MPOBEPSEMOE MPEANOI0KEHNUE
(rumote3y), € ONOpPOM Ha JUIAKTHYECKUI Marepual pas3inyarbh H
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C MCIOJIb30BaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJACHUIO (PU3MUECKUX SBICHUN WIIH (U3HUECKUX CBOMCTB TEII:
(GopMynIHpOBaTh MPOBEPSIEMBbIE  MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
ombITa ¥ (HOPMYITHPOBATH BHIBOBI TIOJT PYKOBOJICTBOM TI€/1arora;

BBIMOJIHATH NPSIMbIE U3MEPEHUSI PacCTOSIHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha ajNrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB ¢ yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJIUTh COBMECTHO C TNEAAroroM MCCIEIOBAaHUE 3aBUCUMOCTH OJHOM
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C HUCIOJb30BAHUEM MPAMbBIX H3MEpPEHUN
(3aBUCUMOCTH TIyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHH IBUKCHHS
TeNa; CUlbl MPEeHUs CKOIbJICeHUsi Om 6eca mend, Kaiyecmea o006pabomru
nogepxHocmeti meil U HE3ABUCUMOCMU CUTbl MpEeHUus Oom NIouaou
CONPUKOCHOBEHUSI mell, CUTbl YAPY2OCMU Om  VOIUHEHUS] NPYHCUHDL,
8LIMANKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU Yacmu meia U Om
NIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCMU Om NIOMHOCMU mead, Om
2nyOUHbl, Ha KOMOPYIO NO2PYHCEHO MeNo, YCI08Ull NAAGAHUs mel, YCI08Ull
paenogecusi pvluaea u 010K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBaTh B
IUIAHUPOBAHUM Y4e€OHOTO HCCIe0OBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUs, CcleAys NpeJIoKECHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaThI
MOJIyY€HHOW 3aBHCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJIEC MPEATIOKEHHBIX
TabIUI ¥ TPaQUKOB, ENATh BHIBOJIBI 110 PE3yIbTaTaM HCCIIEIOBAHMS;
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IPOBOJUTH KOCBEHHbIE M3MEpeHUs (U3MUECKMX BEIWYMH (IJIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOrO TeJa; CHJIa TPEHUSI CKOJIbKEHHUS; J1aBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
T€N0; KOI(PPUIMEHT MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys
NPEeNJIOKEHHOW ~ MHCTPYKLMHM;  TPU  BBINOJHEHWHM  M3MEPEHUH  Toj
PYKOBOJICTBOM I€Jarora CoOMpaTh 3KCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYMCIISITh 3HAYEHUE NCKOMOM BEJIMYNHBI;

coOMIoaTh MpaBWiIa TEXHUKH 0€30MacHOCTH Mpu paboTe ¢ JabopaTopHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OApOMETp, pblYar,
HOJBWXHBIA U HEMOABWXHBIM OJIOK, HaKJIIOHHas IUIOCKOCTb C OINOpOM Ha
TUAAKTUYECKUN MaTepua,

XapaKTEepHU30BaTh MPUHIUIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJE MPEABAPUTEIBHOIO OOCYKIEHHUS C MEAAroroM ¢ OMopor Ha
UX ONHCAaHHUS (B TOM 4YHUCJE: NOJAIIMIHUKH, YCTPOWCTBO BOJONPOBOAA,
TUAPABINYECKUA TpPEecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), HCHOJdb3ysl 3HAHUS O CBOWCTBAX (PU3MUYECKUX SBICHUM U
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(POPMALIMIO O MPUMEpPax MPaKTUYECKOrO
UCIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B TOBCEJIHEBHOM JKM3HM IS
oOecrnieueHus 0€30MacHOCTU NpHU OOpaIIEHUH ¢ NMPUOOpaMH U TEXHUYECKUMHU
YCTPONUCTBAMH, COXPAHEHHUS 30POBbS U COOJIIOACHHUS HOPM 3KOJIOIMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYILIECTBIISATh C MOMOMUIBIO Mearora 0T0Op UCTOYHUKOB UH(OpPMALIMK B CETH
HNHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIIUXCSl 3HAHUW U MYTEM CPaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIICTSATH
MHPOpMAIMIO, KOTOpast SBISETCS MPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
auTepatypy (U3HMYECKOTO COAEp:KaHMs, CIPABOYHBIE MaTepUAlbl, PECYPCHI
cetu VHTepHer; BnajeTh NpUEMaMHM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/aBaTh IO/ PYKOBOJACTBOM Iiefarora ¢ OOCY)XIEHHEM IUlaHa padoTh
KpaTKW€ NUCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopmauu (HU3NIECKOTO COJAEpNKAHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIICHHUS O pe3yibTaTax IMPOEKTOB WM Y4EOHBIX HCCIIEIOBaHMUIL;
[IPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIM MOHATUWHBIN ammapar Kypca
(u3MKH, COMPOBOXKIATh BHICTYIJICHHE MPE3EHTAIUEH;

IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB W MCCIENOBAHUW MOJ PYKOBOJCTBOM
nejarora pacnpenensitb OOS3aHHOCTH B TpyIIle B COOTBETCTBUH C
MOCTABJICHHBIMU 3aJ]a4aMH, CJIEIWTh 32 BBINOJIHEHUEM IIJlaHA JEHCTBUIA,
aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TPYMIIBL
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUM:

— OpPHUEHTUPOBATHCA B NOHATUAX U ONEPUPOBATh UM Ha Oa30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJIEMEHTAPHBIM JJIEKTPUYECKUN  3apsi,
ANEKTPUYECKOE  I0J€, TPOBOJAHMKM W  JAMDJIEKTPUKH,  IOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pasnuuarh SBJICHMS IOCHIE MPEABAPUTEIBHOTO OOCYXKIEHHUS C MeAarorom
(TemyioBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUS, WCIAPEHHUE, KOHJICHCALMs, IUIABJICHHUE,
KpUCTaIA3aLUsA (oTBepneBaHuE), KHUIICHHE, TeruIonepeaaya
(TemIoNpoOBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  AJIEKTpU3auus  Tel,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aWMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOIO  ITOJIA
Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHash WHAYKIHUS) TO OIMCAHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3nUecKoe SBIICHUE;

— pacrno3HaBaThb C MOMOLIBIO TEJarora MpPOSIBJICHHE H3YUYEHHBIX (PU3NUECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM YucCIie (PU3NUECKUE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupone, wuznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra; OJJEKTPUUECKHE SIBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IoJIe 3eMJIH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B Y4€OHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

— ONHUCHIBATH TMOJ PYKOBOJCTBOM IIe/larora ¢ OOCYXJICHHEM IUIaHa pPabOThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAsI TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IJIABJICHUS, YACIbHAs
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CropaHus  TOIUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/1yXa, DJJIEKTPUYECKHH 3apsij, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIlpSDKEHUE, COINPOTHUBIIEHHE IPOBOJHMKA, YJEIBHOE  COIPOTHUBIICHUE
BEIIECTBa, paboTa M MOIIHOCTh 3JIEKTPUUYECKOIO0 TOKA); MPU ONUCAHUH
OpaBWIbHO TPAaKTOBaTh C TMOMOINIbIO Teaarora (U3MYECKUd  CMBICI
UCIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS M E€AUHMIBI (PU3NYECKUX BEJIUYMH,
HaXoAUTh (OPMYJbl, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMUYUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKu H3YyYEHHBIX 3aBHUCHUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IearoroM CBOMCTBa
Ted, (U3HYECKHUE SIBICHUS M TPOLIECCHI, UCIOJIb3Ys OCHOBHBIC MOJOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUUM  CTPOCHHSI  BEMIECTBA,  MPHUHIUII
CYTIEpPIIO3UIIMH T0JIEN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHU 3apsa,
3akoH Oma Uil yyacTka LenH, 3axoH [coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpod Ha HHU(pPOBBIE 00pazoBaTEIbHBIC
pecypcesl;

COOTHOCHTH IOJ KOHTPOJIEM Iejarora (pu3nyeckue npolecchl U CBOMCTBA Tel,
B TOM UHCI€ M B KOHTEKCTE CHUTyalluldl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIHY €1arora BhISBISATh IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
dbopmyIibl, CBA3bIBaIONINE (DU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE s €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU TAHHBIMU;

MMETh NPEICTaBIEHUE O MpoliemMax, KOTOPbIE MOXHO PEIIUTh IPHU MOMOIIU
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3YSI OMMCaHUe HCCJIEI0BAHMS, BBIJICIIATD MIPOBEPSIEMOE
MPEANOJOKEHUEe,  OLEHUBATh  MPABUIBHOCTh  NOpAJKA  MPOBEACHHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOIBI;

yMETh HaXOJUTh C UCIOJIb30BaHUEM ITU(POBBIX 00pPA30BATEIBHBIX PECYypPCOB
OTIBITHI 10 HAOMIOACHHUIO (DU3UUECKUX SBICHUN WK (PU3UUECKUX CBOMCTB TEll
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEeMIIepaTyphl; CKOPOCTH MPOIIecca OCTHIBAHUS/HATPEBAHUS TIPHU U3ITYYCHUH OT
[[BE€Ta M3JIy4arOIlel/OTIOMAONIe MTOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIEPATYPHI KUJKOCTH U TUIOLIAU €€ MOBEPXHOCTH; JIEKTPU3ALUS TN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE TMOCTOSIHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TIOJIEM TOCTOSSHHBIX MAarHuTOB,;
NEUCTBHMA  MArHUTHOTO  TMOJISI HAa  TIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  DJIEKTPOABUTATENIE  MOCTOSHHOTO  TOKA):
(GopMyIHpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpATh YCTAHOBKY W3
IPENJIOKEHHOTO0 000PYIOBaHMS C OMOPOM HA CXEMY;ONMUCHIBaTh XOJ OMbITA U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O M3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTHU BO3/lyXa, CHJIbI TOKA, HAIMIPSKEHUS C UCII0JIb30BAHHEM aHAJIOTOBBIX
NpuOOPOB W JAaTYMKOB (U3WYECKUX BEIWYHMH; MPH TOMOIIM Tiefarora
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CpPaBHUBATHh pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHOW aOCOFOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BENWYMHBI OT JIPYrOW C MCHOJIb30BAHUEM IIPSIMBIX H3MEPEHUN
(3aBUCUMOCTD  CONPOTHUBIICHUSI TMPOBOJHHUKA OT €ro JJIUHBIL, IUIOIAIH
MONEPEYHOT0 CEYEHUS] M YJEIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIEr0 4epe3 MPOBOJHUK, OT HANPSDKEHHsS HA IMPOBOJHHUKE;
UCCJIEIOBAHUE  TOCJIEAOBATENIbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): ITUIAHUPOBATh HCCIEJOBAHME, COOMpPATh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110]] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeyioxKEeHHOMY
1aHy, (QUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, e1aTh BHIBOJBI IO pe3ysbTaTaM UCCIIEeI0BaHUS Mocie 00CyKIECHUS
C IIEAAroroM;

COOTHOCUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BeIUUYMH (yJeibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKAa): € MOMONIbIO IeJarora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEAys  IPeIJIOKEHHOU
MHCTPYKIUH, U BBIYUCIATH 3HAUEHUE BEJINYUHBI,

co0IoaTh MpaBWila TEXHUKH O€30IacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
CONOCTABJIATh C IOMOUIBIO IN€farora IPUHUMUIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOI HA UX ONMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEepMeTp,
BOJITMETP, CUETYMK DJIEKTPUYECKOM SHEPruH, IIIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArpeBaTeNIbHbIE AIEKTPONPUOOPHl (IIPUMEPHI), DIECKTPUUECKHE
MPEAOXPAHUTEINHN; AJIEKTPOMATHUT, JJIEKTPOABUTATENb TMOCTOSHHOTO TOKA),
UCIIONIb3Ysl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SIBICHUNA U
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0OCJIE MPEIBAPUTEILHOTO OOCYXKIACHHS C MEJaroroM MpocTble
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpHI IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (PKMJIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTaTellb BHYTPEHHETO CroOpaHHs, >JEKTPOCKON, peocTar);
COCTABJISITh CXEMBl JJIGKTPUYECKUX LENeld C IMOCIEeIOBaTENbHbIM U
napajyuieIbHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
AJIEMEHTOB JJICKTPUUYECKUX LIETIEH;

OPUBOAUTH MPUMEPHI/HAXOAUTh WH(OpMAIUI0O O MpUMEpax MPaKTUYECKOIo
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHMM B  TOBCEIHEBHOM KU3HM IS
oOecrieueHus 0€30MacHOCTU MpHU OOpaIIeHUH ¢ MPUOOpaMH U TEXHUYECKUMU
yCTpOMCTBaMH, COXpaHEHHs 37J0POBbSI U COONIONCHUS HOPM SKOJOTHYECKOTrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coxepxkaHusi B ceTH VHTEpHET, Ha OCHOBE HMEIOLIMXCS 3HAHMM W MYTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHMKOB BBIACIATh MH(DOpPMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
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— HCHOJB30BaTh MPU BBIMOJIHEHUH Y4EOHBIX 3aJaHHM OTOOpPAaHHYIO IENarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepualbl, pecypchl cetu HTEpHET; BlIajeTh NpuéMaMi KOHCIEKTUPOBAHUS
TeKCTa, npeoOpazoBanust THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHHs, 0000mas WHPOPMAIUIO U3
HECKOJIbKUX MCTOYHHMKOB (DM3MUYECKOTO COJEP>KAaHUA, B TOM UHUCIE MyOIHMYHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEAOBaHUM  (DU3HMUECKUX
IPOLIECCOB O PyKOBOJICTBOM II€/larora pacipeneisTh 00S3aHHOCTH B TPYIINE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIBI; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEMCTBHUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KUIIACC

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

— OpPHUECHTHUPOBATHCA B IOHATHSAX W ONEPUPOBATH MMM Ha 0a30BOM YPOBHE:
CHCTEMa OTCYETA, MATECpUATbHAS TOYKA, TPACKTOPHUS, OTHOCHUTEIbHOCTH
MEXaHUUYECKOTO ABWXKEHHUs, nedopmamus (ympyras, ruracTUdeckas), TpeHHue,
yeHmpocmpemumebHoe )YCKOpeHue, HEBECOMOCTb W IMEPErpy3KU; LUEHTP
TSDKECTH; aO0COMIOTHO TBEPAOE TENo, ICHTP TSOKECTH TBEPIOTO Tea,
paBHOBECHE;, MEXaHMYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, HWH(Pa3BYK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U AAJTBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUWeHUS;
anb(a-, 6eTa- U raMMa-U3ITydeHUsl, U30TOMbI, SICPHASI DHEPTEeTUKA;

— COOTHOCHUTH SIBJICHUSI TOCJIE€ MPEIBAPUTEIBHOIO0 OOCYXJACHUS C TEeJaroromMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBIOKCHHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE TMaJIeHue Te,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJeOaTellbHOe [IBIDKCHHE (3aTyXalollie W  BBIHYXKICHHBIC
KojebaHusl), PE30HAHC, BOJHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJTHOE
BHYTPEHHEE OTpPAXEHHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CHEKTPaJIbHBIX IBETOB, JHUCIIEPCUA CBE€TA, E€CTECTBCHHAA
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
OMMCAHUIO HMX  XApaKTEpHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrno3HaBaThb C INOMOUIbIO IEJArora NpOSIBIEHUE H3YYEHHBIX (PU3NUYECKUX
SBJICHUH B OKPY>KAIOIIEM MUPE (B TOM 4HCIIE PUNYECKUE SBICHUS B IPUPOJIE:
OPWINBBI U OTJIMBBI, JIBWXKEHHE IUIaHET COJIHEYHOW CHUCTEMBI, PEAKTHBHOE
IBIDKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHNE, CEUCMMYECKUE BOJHBI, IIyHAMH, X0, I[BE€TA TEJ, ONTHYECKUE
SABJICHUSA B IpupoJe, OHOJIOTHUYECKOE NEUCTBUE BHUJINMOTO,
yIbTPaPUOIETOBOTO W PEHTITEHOBCKOTO  M3IYyYEHWH;  €CTCCTBEHHBIM
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYCHUE
MPUPOIHBIX MUHEPAJIOB; JACHCTBUE PAAUOAKTUBHBIX M3IIYYEHUH HA OpraHU3M
YeJI0BEKA), IPU 3TOM O] PyKOBOJCTBOM IeJarora NepeBouTh MPaKTUYECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
(pu3nYeCcKuX SBICHUN;

— ONKCHIBATh IO/ PYKOBOJCTBOM TIlefarora ¢ OOCYXIEHHEM IUlaHa padOThI
U3yYEHHbIE CBOMCTBA TeJ U (PU3MUECKUE SIBJICHUS, HCHOIb3Yys (PU3NUYECKHUE
BEIUYMHBI (CpEOHSA M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JNBWKCHUH, YCKOPEHHE, ITIEPEMEILICHNE, ITyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO MaJIEHUs, BEC Tela,
UMITyJIbC Te€la, HUMITYJIbC CHJIbl, MEXaHW4yeckas padoTa U MOIIHOCTD,
IIOTCHUHAJIbHAS DJHEPrus TeNld, NOJHATOTO HAJA TOBEPXHOCTBHIO 3EMIIH,
MOTEHI[MAIbHAS HEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi YHEPrusi, MOJIHAL
MEXaHWYecKas SHEprus, MepuoJ M YacToTa KoJeOaHWid, JIMHA BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpenbl); INpU OINHCAHUM C IOMOIIBIO YYMTEN MPABUIBHO TPAKTOBATH
(u3NYEeCKUl CMBICI HCIOJb3YEMbIX BEIMYMH, OOO3HAYEHUS] W EIUHUIIBI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(opMyJibl, CBS3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMUMHAMH, CTPOUTHh TpaduKU H3YyYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYMH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHHS U TPOLECCHI, HCIONb3YS 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLIUI CYNEePIO3ULIUN
CUJI, NPUHLMN OTHOCUTENbHOCTM ['anmunes, 3akoHsl HplooTOHa, 3aKoH
COXpAHEHUsI MMIIYJIbCA, 3aKOHBl OTPAXECHHSI U NPEJIOMJIEHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MacCOBOIO YMCENI NPH SANEPHBIX PEAKLUAX; MPHU
TOM HaXOJMTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe
BhIpaXXEHHE C OMOPOM Ha IUPPOBBIE 00pa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTb O]l KOHTPOJIEM Tefarora (hu3n4eckue mporecchl U CBOMCTBA Tell,
B TOM UYHCIE M B KOHTEKCTE CHUTYyallUdl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBILATH IIPY MOMOIIH NEAAarora NpUYuHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c omnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeIBapUTENLHO Pa300paHHBI COBMECTHO C, HCTIONb3Yys 3aKOHBI U (HOPMYIIBI,
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CBs3BIBaIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJUTH Pacuy€Thl M OIEHUBATH C IMOMONIBIO YUMTENs PEaTUCTUYHOCTh
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

MMETh TPENICTABIICHUE O MPoOIeMaxX, KOTOPhIE MOXHO PEIIUTh MPH MTOMOIIN
(¢uU3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHME HUCCIENOBaHMS, IOCIE
MIPEABAPHUTEIILHOTO OOCYXKICHHUS C TIEAaroroM BBIACIATH IMPOBEPIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOpPSAKAa  TPOBEICHUS
WCCJICIOBaHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIIOICHHMA
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BaHUEM IU(MPOBBIX 00pPA30BATEIBHBIX PECYpCOB
OTIBITHI IO HAOMIOACHHUIO (PU3UUECKUX SIBJICHUN WM (PU3UYECKUX CBOMCTB Tel
(u3ydyeHune BTOporo 3akoHa HpIOTOHA, 3aKoHa COXpaHEHUS DHEPrUu;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
PSIMOJIMHEHOE pacpoCTpaHEHNE CBETA, pasiiokeHue O0eIoro cBeTa B CIEKTD;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IJIIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMera B coOuparonied JIMH3e, HaOJMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB M3JIYICHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 HU30BITOYHOTO
HaOopa 00OpyJO0BaHUSI C OMOPOM HA CXEMY;ONMHUCHIBATH XOJI OMbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOCTBOM II€/1arora;
IPOBOJUTh TIPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAUCHHE U3MEpAEMOW BEIUYHHBI  (QoKycHoe paccmosiHue
cobuparouet JIUH3bL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHUSI/ M3MEPUTENHHOTO MPUO0Pa;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIICIOBAaHUE 3aBUCUMOCTEH (hU3HMIECCKUX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BpEMEHU TIpHU PABHOYCKOPECHHOM JBMKEHWH 0€3 HadalbHOW CKOPOCTH;
mepuosa  KoyeOaHWKH MaTEMaTHYECKOTO MasATHUKA OT JUIMHBI HHTH;
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yriia MaJeHUs U yria IpeIoMICHHS OT
yria najeHus): mocie o0Cy AeHHs 0]l PyKOBOJICTBOM IeJjarora IiaHupOBaTh
HCCJIeIOBaHNEe, COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YIbTATHI MOTYYCHHOM
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUAC TaOMUI[ W TpaduKoB, Aenathb
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS,

COOTHOCHUTH KOCBEHHBIC M3MEpEHUs (DU3NUCCKUX BEIUYHUH (CPETHSIS CKOPOCTh
U YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPGUIMCHT TPEHUS CKOJIBKCHHS,
MEXaHUYecKass paboTa ¥ MOIMHOCTh, 4YacTOTa M TMEepUOJa  KoJieOaHWMU
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAsT CHUJIa cOOMparoIei
JUH3BI, PAIUOAKTUBHBIA (OH): C TOMOINIBIO TMefarora IUJIAHUPOBATH
U3MEpPEHUsI; CcOoOMpaTh DJKCIEPUMEHTAIBHYIO) YCTAHOBKY U  BBITIOJHSTH
U3MEPEHUsI, CIeAys TMPEeII0KEHHON WHCTPYKIIMH, BBIUUCIATh 3HAYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C ME€1arorom;
CONOCTaBIAATh C IOMOINBIO TIE€AArora OCHOBHBIE IPU3HAKKA HW3YYEHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO fJIpa C OIOPOM HAa METOIUYECKHE MATEPUAJIbL;
XapaKTepHU30BaTh TOCIE TPEBAPUTEIBLHOTO OOCYXKJEHUS C TIeAaroroMm
OPUHIUIBL ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha UX ONUcaHus (B TOM YHCIIE: CHUIOMETP, JATYUKHU IOJIOKEHUS,
paccTosiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MEepHUcKol, (oToammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, J03UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BAaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMbI JUIsI TIOCTPOEHUS H300paKEHUH B IUIOCKOM 3€pKaje U
cobuparoriei JIuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrnieueHus 0€30MacHOCTU NpHU OOpaIIEHUH ¢ NMPUOOpaMH U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 3JI0POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIISATh IO  PYKOBOJACTBOM  IMefarora IOUCK  HH(pOpMaIH
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJy4YeHHOW MH(OpPMAaLIUK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U IOMOJHUTEIbHBIX
UCTOYHHUKOB;

MCIIOJIb30BaTh IMPHU BBINOJHEHWU Y4E€OHBIX 3aJaHUN OTOOpaHHYIO MEeAaroroMm
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpPKaHUs, CIpPaBOYHBIC
MaTepHalbl, pecypchl ceth HTepHeT; BiIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BONPOCHI MEJarora; Co3JaBarTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUICHHsS] Ha OCHOBE HH(OPMalMU U3 HECKOJIBKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOJIUYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAIMel ¢ y4EToM 0COOCHHOCTEH
ayJIUTOPHH CBEPCTHUKOB.
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUTAHUPOBAHHWE U KOJWYECTBO YAacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMbl Y4eOHOTrO mpeameTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0y4aromuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 Pa3BUTHSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIUM pasneioMm DenepanbHo
paboueil mporpamMmbl yaeOHoOro npeameTa «DPu3rka» 00pa3zoBaTeaIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. [Ipu sTom
Opranuzanusi BOpaBe camMa BHOCUTb U3MEHEHHUsS B COJEP)KaHME U paclpesiesieHne y4eOHOro Marepuana 1o rojgam oOydeHus, B
MOCJIEI0BATEIbHOCTh M3YYEHHUSI TEM U KOJIMYECTBO YaCOB Ha OCBOCHUE Ka)JOW TEMbI, ONpEACIICHUE OpraHUu3alluOHHBIX (HopM
oOyueHus u T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUUW OMpeseNsieTcsi BhIOpaHHBIM oOpa3zoBaTesibHON opranuzamueii YMK,
WHJIUBUTyaJIbHBIMU TICUXO(PU3UYECKUMU OCOOCHHOCTSIMU KOHKpEeTHBIX oOydwatomuxcs ¢ 3IIP, cremneHpi0 yCBOEHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIALUSIMU M0 OTOOPY M afanTaluy y4eOHOro Marepuana rno (pusmke, npeacTaBieHHbIMU B [osicHUTENbHOM

3aIlIUCKeE.
7 KJIACC (68 u)
TemaTrnuecknii OcHoBHbIE BU/BbI 1eSIT€IbHOCTH YUALIUXCH
OcHoBHOe coep:kaHue N N
0J10K, Tema (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kalouero Mupa (6 1)

®duzuka — @uznka — Hayka o0 1pupone. SIBneHus | BrliBieHne OCHOBHBIX PasiM4Mi MpPU MOMOIIM IeJarora Mexny (U3HYECKMMH M XUMHYECKUMHU

Hayka o npupoae | npupoasl  (MC®).  ®usuueckue  sBnenus: | npespaieHusmu (MC — xumus).

(2 9) MEeXaHHYeCKHue,  TeIJIOBble,  OJIEKTpHuYecKue, | Pacmo3zHaBaHMe M KiaccH(UKanus Iocie OOCYXKIEHHS C MelaroroM IMpH TOMOIIM HaBOAAILIMX

MAarHmMTHBIC, CB€TOBBIC, 3BYKOBBIC. BOIIPOCOB (1)I/I3I/I‘ICCKI/IX SIBJICHUH MEXaHUYECCKHX, TCIUIOBBIX, OJCKTPHUUYCCKUX, MAarHuTHBIX

" CBCTOBBIX.
Habmronenune u onvcanne GU3NIECKUX SIBICHUN Ha 6a30BOM YpOBHE.

DusuyeckKue dm3nueckue BEJIMIHHBL. Wsmepenne | OnpeneneHne IpH IIOMOIIN Ne1arora IeHbl JeNICHHS KBl H3MEPHUTEFHOTO Iprudopa.

5 MC — sneMeHTEI CoACpIKaHUs, BKIIIOYAIOIUE MEKIIPEIMETHBIC CBA3HU, KOTOPLIC HonpoGHee PACKPLITHI B TCMATHYCCKOM INITAHUPOBAHUH.
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BeJIMYMHBI (2 4) | pu3myecKux BEJINYHH. Dusuyeckue
npubopvillozpewnocmy usMepeHu.
MexayHapomHas CHCTEMa eIHHUIIL.
Hemoncmpayuu’
1. MexaHnYecKHe, TEIUIOBBIC, IJIEKTPHUYCCKUE,
MarHuTHbIE, CBETOBBIE SBJICHUS.
2. duznueckue NpuOOPHI U MPOLEaypa IPSIMBIX
U3MEpPeHUH  aHaJOrOBBIM M IU(POBBIM

pudopoM.
Jlabopamopnvie pabomul u onvimoi.
1. Omnpenencnane LEHBI JIETIEHNS
HU3MEPHUTEIEHOTO npubopa (ucmonme3ys
TEXHOJIOTHIECKYIO KapTy IKCIIEPIMEHTA).
2. M3mepenue paccTOsTHUM.
3. W3meperne  o0bEMa  KUAKOCTH U
TBEPIOTO TENa.
4, Onpedenenue pasmepos Maivix mei.
5. H3mepenue Temreparypsl MPU MOMOIIU
KUJIKOCTHOTO  TepMOMETpa M JarTduKa
TeMIepaTyphl.
6. Ilposedenue uccnedosanus no nposepke

cunomesnl. O0aIbHOCMb noaéma wapuka,
NYWEeHH02co0 cOpu30HmalbHo, mem 60]Zbu/le, uem
bosbue svicoma nycka.

W3meperne mo o0pasmy moj pyKOBOICTBOM MENarora JHHEHHBIX Pa3MEpOB TEI W HPOMEXYTKOB
BPEMEHU C YUETOM MOIPELTHOCTEH.

W3mepenne mo o6pa3ily mo pyKOBOACTBOM II€Aarora 00bsEMa )KUIKOCTH U TBEPAOTO Tea.
W3meperne mo o6pasiy moa PyKOBOACTBOM II€Aarora TEMIEpaTypbl MPH MOMOIIM >KHAKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyphI.

BrInonHeHHe HECIOXKHBIX TBOPYECKUX 3aJaHUN C ONOpOM Ha anropuTM, MpeaBapUTEIbHO
pa3o0paHHBII € TMejaroroM MO TOHCKY CIOCOOOB H3MEpPEHHsS HEKOTOPBIX (H3MYECKUX
XapaKTEepUCTHUK, HAIPUMEDP, Pa3MEPOB MaJlbIX 0OBEKTOB (BOJIOC, ITPOBOJIOKA), YIAIEHHBIX 0OBEKTOB,
OOJIBIINX PACCTOSHUN, MAJIBIX IPOMEXYTKOB BpeMeHH. OOCyKaeHHe TpeyiaraeMpIX croco0oB.

SKypcuBoM 0603HaUeH yueOHBIH MaTepHal, KOTOPBIHA U3ydaeTcsi, HO He BEIHOCHTCS Ha TIPOMEKYTOUHYIO U HTOTOBYEO ATTECTAIIHIO.

7Bce [emoHctpaunu u JlaGopatopHble paboThI, MpEICTaBICHHBIE B COACPKAaHHWH, JOMYCKAeTCs(MOXKHO) NPOBOAWTH, HCIONB3Ys HWH(GOPMAIMOHHBIE M JJIEKTPOHHBIC TEXHOJOTMH (LH(POBHIC

00pa3zoBaTenbHBIE PECYPCHI).
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EcrecTBeHHO-
HAYYHBbIH MeTOo]
no3Hanus (2 4)

Kak ¢u3uka u Jpyrue ecTeCTBCHHBIC
HAYKH  W3y4awT npupoay. Ecmecmeenno-
HayuHull ~ MemoO  NO3HAHUs:  HAOI0OeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE
2unomes, 9KCNEpUMEHm HO NpOBepKe 2UNomes,
obvscHenue Habarooaemozo Asnenus. Onucanue
Qusuueckux a6neHull ¢ NOMOWbIO Mooerel.

[Ipenmer u MeToIBI GUBNKH.
Hemoncmpavuu

1. OmpeneneHune MOTPEITHOCTH
9KCICPUMCHTA.

BrlnBIOKEHNE THIIOTE3 TIOCIIE TPEABAPUTENLHOTO 00CYKICHUS C TIeJ]aroroM, 0ObsCHIIONINX MPOCThIE
SIBIICHUSI, HAIpUMeEp:

— [I04YEMY OCTaHAaBIMBACTCS IBUXKYILIEECS 110 TOPU3OHTAIbHOU IOBEPXHOCTH TEJIO;

— [I04YEMY B JKapKyl0o IIOTOJly B CBETIION ONEKE IPOXJIAJHEN, UeM B TEMHOM.

Br100p crioco60B MPOBEPKH THIIOTE3 U3 IPEIOKEHHBIX MIE1ar0rOM.

HaOmionenne mnpemIoKeHHBIX II€AaroroM HCCIEJOBAaHUH 10 TPOBEPKE KaKOW-THOO THITOTE3BI,
HalmpuMep: JaIBHOCTh NOJIETAa MIApHKa, MYIIEHHOTO TOPHU30HTAIbHO, TEM OOIbIIE, YeM OOoIblie
BBICOTA ITyCKA.

[NocTpoeHne COBMECTHO C TEOAaroroM TPOCTEHIMUMX Mojened (u3ndecKux sBICHUN (B BHAC
PHCYHKOB MIJIM CXEM), HAIIPUMEP TaAeHHE TIPEIMETa; MPIMOIMHEHHOE pacIpOCTPAHEHUE CBETA.

Pa3nea 2. IlepBona

YaJIbHbIE CBCICHUS O CTPOCHUU BEIIECTBA (5 ‘{)

Crtpoenne
Bewecrna (1 4)

CrpoeHye BellecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepovl. Onvimovl, 00KA3bIGAIOWUE OUCKPEMHOE
cmpoeHue seujecmaa.

Jlabopamopuvie pabomol u onvimsi®.

1. OueHka quaMeTpa atoma METOAOM PsIoB (C

HCIIONB30BaHNEM (oTorpaduit).

HabnrofeHne U UHTEpOpPETAIHS COBMECTHO C IIEIarOrOM OIBITOB, CBHIICTEILCTBYIOMIUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM PA3IMYHBIX BEIICCTB B BOJC.

OrleHKa MPY MOMOIIM TEXHOJIOTHYECKOW KapThl pa3MEpPOB aTOMOB M MOJICKYJ C HCIIOJIb30BAHHEM
(oTtorpaduii, MOTYICHHBIX HA ATOMHOM CHJIOBOM MHKpockorne (ACM).

Omnpeenenue mocie MPeIBapUTEILHOTO 00CYKISHHUS C IEJaroroM pa3MepoB MabIX Tell.

JBuskenue

M B3aHUMOJEHCTB
He 4acTHIl
BeliecTna (2 1)

Jpmxenne yactui BenectBa. CBsA3b CKOPOCTH
JBW)KCHHUS YacTHI] ¢ TeMIepaTypoil. bpoyHoBckoe
nBikeHue, nuddysusn. Bzaumooeticmsue uacmuy
sewjecmea: NPUMsICeHUe U OMmmankueanue.

Hemoncmpayuu

1. HabmoneHne OpOyHOBCKOTO ABHKECHHS.

2.Hao6monenue auddysuu.

3.Habnwoenue  ssnenutl,  00bACHAIOWUXCS
NPUMSAdICEHUEM UL OMMATKUBAHUCM YACTIULY
seujecmea.

Jlabopamopnwvie padbomot u onvimul

1.0yenka ouamempa amoma memooom psodos
(c ucnonvsosanuem pomoepadghuii).

2.0nbITBl 1O HAOJIIOAEHHIO
pacuIMpeHus Ta3oB.

TEIIJIOBOI'O

Habmonenue n 00bsicHEHHE ITPH TIOMOIIH T1e1arora OpOYHOBCKOTO JBIKECHUS U sIBICHUS U y3Hum.
[IpoBenenne m 0OBACHEHHE C ONMOPON Ha AITOPUTM, IPEABAPUTEIHHO Pa3oOpaHHBIA C HEeJarorom
OITBITOB 10 HAOJIIOJICHNIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBenenne n OOBSCHEHHE OIBITOB C OMOPOHW HA AJITOPUTM, IPEIBAPHTENHHO Pa300paHHBIN C
HeIaroroM 10 0OHAPY)KEHHIO CHJI MOJICKYJIIPHOTO MPUTSKEHUS M OTTAIKHBAHUS.

8 3[[6(3]: " fajie€ MpruBOAUTCS paCIHI/IpeHHHﬁ NEepeUCHb na60paT0pr,1X pa60T U OIIBITOB, U3 KOTOPOT'O YUUTEJIb ACIACT BI)I60p 10 CBOEMY YCMOTPEHUIO U C y‘IéTOM CITUCKA 3KCTICPUMEHTAJIbHBIX SaHaHHﬁ,

npearaeMsix B pamkax OI'D mo ¢msuke.
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3. OnmbIThl 10 OOHAPYKEHHIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MPUTSIKEHUS.

ArperatHsie
COCTOSTHUS
BelecTna (2 4)

ArperaTHpic COCTOSIHHS BCIIECTBA: CMPOECHUE
2a308, JicudKocmeti u meépovix
(kpucmaniuveckux) men. Bzaumocenzv medncoy
CBOUCMBAMU BEUECME 8 DA3HBIX ACPE2AMHBIX
COCMOSIHUSIX U UX — AMOMHO-MOJEKYJISAPHbIM
cmpoeHuem. Ocobennocmu azpe2ammvix
COCTNOAHUL 800U

JHemoncmpayuu

1. Habaronenne nuddysun.

Onucanue MOJa PYKOBOJCTBOM rmejarora (C HCIOJB30BAHHEM IIPOCTBIX MOJEJCH) OCHOBHBIX
pasiuyuii B CTPOEHUM Tra30B, )KUJIKOCTEH U TBEPABIX TEI.

HavanbHble mnpencTaBieHUs O MaJoOl CXKUMAEMOCTH S>KUAKOCTEH M TBEPABIX Tel, OOJBIION
C)KMMaeMOCTH Ta30B.

OO0spsicHeHHEe Ha 6a30BOM YpOBHE IOJ KOHTPOJIEM I€arora 0 COXpaHeHHH (HOPMBI TBEPIBIX TEN U
TEKYYECTH KUAKOCTH.

Habmronenue 3a onplTaMu, JOKAa3BIBAIOIIMMH, YTO B TBEPIOM COCTOSIHUH BOJBI YACTHIIBI HAXOIATCS
B CpeJHEM Jajbllie IPYT OT Apyra (IUIOTHOCTh MEHBIIIE), 9eM B JKUIKOM.

VYcraHoBlieHME ¢ ONOpPOM Ha JAMJAKTHYECKUH MaTepuan MNpPOCTBIX B3aUMOCBSI3EH MEXIY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJBI M CYIIECTBOBAaHMEM BOJHBIX opraHu3zmMoB (MC —
Ouonorus, reorpadus).

Pa3zpnea 3. JIBuskenue u B3aumogpeiicteue teu (21 u)

Mexanunueckoe
aBuskenue (3 u)

MexaHndeckoe IBIDKCHHE. PaBHOMepHOE U
HepaBHOMEpHOe nBIkeHHe. CkopocTb. Cpeodwsis

cKOpoCcmb  NpU  HEPaAGHOMEPHOM — OGUIICEHUU.
Pacuér myTu u BpeMeHU IBUKEHUSL.
Hemoncmpauyuu
1. HaGmromeHne MEXaHHMYECKOTO  JABHMIKEHHUS
Tena.
2. 3MepeHne  CKOpOCTH  INPSIMOJIMHEIHOTO
JIBIDKEHUSL.
Jabopamopnvie pabomot u onvimul
1. Onpenenenne  CKOpPOCTH  PaBHOMEPHOTO

JBIDKEHUS (IIapuKa B KUIKOCTH, MOJIEIH
3JIEKTPUYECKOTO aBTOMOOMIIS U T. II.).

2. OmnpeneneHue cpenHen CKOPOCTH
CKONBXKEHHS Opycka WM IIapuka 10
HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JBHKEHUS U OINPENEIECHUE €ro MPU3HAKOB MOCJE MPEABAPUTEIHHOTO
00CYXIEHUSI C TIeIarOTOM.

Ha6mronenre HepaBHOMEPHOTO ABMKEHUS U ONIPEICTICHUE €T0 OTIMYHI OT PABHOMEPHOTO JIBHXKEHUS
TOCJIE TIPEJBAPUTENLHOTO 00CYKIICHHUS C TIEJaroroM.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajJrOpuUTM, MpeABapUTEIHHO
pa300paHHBId COBMECTHO C MEIaroroM Ha ONpPEe/ICHUE MyTH, CKOPOCTH M BPEMEHU PaBHOMEPHOTO
JIBUIKECHUS.

AHanu3 Ipu NOMONIY Mearora rpauKoB 3aBUCUMOCTH IIYTH U CKOPOCTU OT BPEMEHHU.
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Huepumus, macca,
IUIOTHOCTD (4 4)

SBnenue MHEpLUH. 3axon uHepyuu.
Bsaumooeiicmeue men xax npuuuna usmeHeHus
ckopocmu  osudicenus men. Macca xax mepa
unepmnocmu mena. IInotHocts BemectBa. Ces3b
NIOMHOCIU € KOAUYECBOM MONEKYN 8 eOuHUuye
00véMa sewgecmaa.

Hemoncmpavuu
1. HaGmroieHue SIBJICHUST HHEPIIHH.
2. HabGnromenue W3MEHEHHS CKOPOCTH IIPH
B3aUMOJEHCTBUM TEIL.
3. CpaBHEHHE Macc 110 B3aUMOAEHCTBHUIO TEL.

OObsicHEeHHEe TPHU TIOMOIIM TEXHOJOTUYECKOH KapThl M IeAarora M NpPOTHO3UPOBaHHE SIBICHHH,
00YCIJIOBJICHHBIX MHEPLHUEH, HAIpUMEpP: YTO MPOMCXOTUT NPU TOPMOKEHHH MM PE3KOM MaHEBpe
aBTOMOOWIJISI, TOYEMY HEBO3MOXKHO MTHOBEHHO NPEKPATHUTh JIBH)KCHHUE Ha BEJIOCUIIEE WIIM CAMOKAaTe
UT. A

HaGmonenne u 0a30BbIi aHAIM3 ONBITOB I0J] PYKOBOJACTBOM IIeJlarora, JE€MOHCTPHPYIOIIUX
N3MEHEHHNE CKOPOCTH JBIDKCHUS TEJIa B PE3YJIbTATE JEHCTBHS HA HETO IPYTHUX TEIl.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEaroroM Ha ONPEIeNICHHE MAcChl TeNa, ero 00bEMa U INIOTHOCTH.
HaOmionenne u 0a30BBI aHANW3 ONBITOB II0J PYKOBOACTBOM IMEJarora, AEMOHCTPHUPYIOLINX
3aBUCHMOCTH U3MEHEHHS CKOPOCTH TE€Ja OT €r0 MACCHI IPH B3auMoaeiicTBun Tei. Mizamepenne Macchl
Tena pa3IMyHBIMU CII0COOaMH.

OmnpeneneHue COBMECTHO C IENAroroM IUIOTHOCTH TeNa B pe3yibTaTe M3MEPEHHsl €ro Macchl U
00BéMa.
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Cuaa. Buael cua
(14 v)

Cuna Kak XapaKTepUCTHKA
B3auMozeiicTBus Ten. Cumila yIpyrocTH W 3aKOH
I'yka.  H3zmepenue  cunv ¢  nomowwio
Ounamomempa. SIBICHWE TATOTEHHWS W CHIIa
Tsoxectd. Cuna msscecmu Ha Opy2ux NIAHEMAax
(MC). Bec mena. Hegecomocmo. CnoxeHue CHIL,
HAmpaBJICHHBIX 1o OJHOU TIPSIMOM.
PaBnogeictBytomas cuin. Curna mpenus. Tpenue
ckoawoicenusi u mpenue nokos. Tpenue 6 npupooe
u mexnuxe (MC).

Hemoncmpayuu?®
1. CnoxxeHue cWiI, HampaBICHHBIX IO OJHOW
MIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Onpenenenue WIOTHOCTH TBEPJIOTO TENA.

2. OnbITHl, JEMOHCTPUPYIOLIME 3aBHCUMOCTH
pacTsbkeHuss  (nedopmannu) TPYKHHBL  OT
MIPUJIOKEHHOM CHUJIBL.

3. OnbITH, JIEMOHCTPUPYIOLINE 3aBHCUMOCTH
CHJIBI TPEHHS CKOJIBXKEHHA OT Beca Tena U
Xapakrepa COIPUKACAIOLINXCS
MIOBEPXHOCTEH.

H3ydeHnne cOBMECTHO € MEJAaroroM B3aMMOJAEHCTBHA KaK IMPUYUHBI U3MEHEHUS CKOPOCTH Te€Na WIN
ero nedopmanuu.

Omnmcanne Ha HaYaJIbHOM YPOBHE PEABHBIX CHTYalWil B3aMMOICHCTBHSA TEJl C IIOMOIIBI0 MOJCTEH, B
KOTOPBIX BBOJUTCS ITOHATHE U N300pPAKEHNUE CHIIBL.

W3ydenne mnox pyKoOBOACTBOM IEAArora CUIblI YOPYTOCTH, 3aBUCHUMOCTH CHJIBI YHOPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoil Ha TUAAKTUYEeCKUH MaTepHall MoJ KOHTPOJIEM Mefarora NpakTHUECKUX CUTYaI[Hi,
B KOTOPBIX HpOSBISETCS JeHCTBUE CHUIIBI YyNPYrocTH (YIPYrocTb Msda, KPOCCOBOK, BETOK JAepeBa
U Jp.).

AHanu3 ¢ onopoi Ha JUIAaKTUYECKUI MaTepual MoJ KOHTPOJIEM IeJarora CUTyaluil, CBI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

[lonnmanue ¢ omopolf Ha CXeMbl HPH IIOMOIIM II€Aarora OpOHTaJbHOTO JBIDKCHHUS IUIAHET C
HCTIOB30BaHHEM SIBIICHUS TATOTEHNS M 3aKkoHa nHepuun (MC — acTpoHOMUS).

W3mepenne Beca Tena ¢ moMolnbio AuHaMoMeTpa. OOOCHOBAaHHME 3TOTO CHOCO0a M3MEpPEHHUs IOCIe
MIOBTOPEHUS € IIEJAarOTOM.

HaOmonenue sBiIeHUs HEBECOMOCTH.

HabmnroneHue 3a 3KCIIepUMEHTAIBHBIM MOJIyY€HHEM IIPaBUiIa CIOXKEHHUS CHJI, HAIIPABJICHHBIX BIOJb
oJHOH npsiMoit. OmpeeneHue Mpy MOMOIIY [Iearora BeJIMIHHbEI PaBHOACHCTBYIOLICH CHIL.
N3yyenue nox pykoBOACTBOM IIE€AAr0Ora CUIIbI TPEHUS CKOJIbKEHUS U CUJIbL TPEHUS IIOKOSL.
HccnenoBanue ¢ onopoil Ha TEXHOJOIMYECKYI0 KapTy 3aBUCUMOCTU CHJIbI TPEHUS OT Beca Tena
U CBOMCTB TPYILIUXCS [IOBEPXHOCTEH.

ba30Bblii aHaNM3 ¢ ONOPOM HA AMJAKTUYECKUI MaTepuas IOJ KOHTPOJIEM Ilelarora MpakTUYECKHX
CUTyallMl, B KOTOPBIX HPOSABIAETCS JEHCTBHE CHJIBI TPEHUS, HCIOJIB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS! WJIM yBEIWYEeHUs (KaTaHWe Ha JIbDKaX, KOHBKaX, TOPMOXKEHHE aBTOMOOWII,
HCTIONIb30BaHKE TIOAIINITHUKOB, TNIaBaHNE BOJIHBIX KUBOTHBIX U Ap.) (MC — Ounoorus).

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIBHO
pa300paHHBIII COBMECTHO C IENAaroroM C HMCHOJNB30BaHHEM (HOPMYIN AJIsl pacyéra CHIIBI TSDKECTH,
CHJIBI YTIPYTOCTH, CUJIbI TPEHHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJl, AKUAKOCTeH 1 razos (21 u)

JaBJienne.
IMepenaua
JAaBJIEHUA
TBEPABIMU
TeJaMH,
KUAKOCTAMU U
razamu (3 )

Hasnenne. Cnocobwvl ymeHbUuLeHUs U Y8eaudeHUs:

oasnenus. Jlasnenue 2asa. 3asucumocms

daenenus 2aza om 006vEMA, MmeMnepamypoi.

Ilepedaua dasnenus meépovimu meiamu,

HCUOKOCMAMU U 2a3aMuU. 3aKOH

Hackansa. Ilneemamuyeckue MauiuHbl.
Jemoncmpayuu?
1. 3aBHCUMOCTD

TeMIepaTypebl.

JaBJICHUA rasa oT

AHanmu3 ¥ 0O0BSCHCHHE C OTIOPOI Ha AMIAKTHYCCKUA MaTepHall IO KOHTPOJIEM IeIarora ONbITOB H
MIPAKTUIECKUX CUTYAIHH, B KOTOPBIX MPOSBIAETCS CHJIA TaBICHUS.

ObocHOBaHME ¢ OMOPOH Ha TEXHOJOTHUYECKYIO KapTy P MOMOIIH [earora crnocob0B YMEHBIICHUS
1 YBEIMUYCHHS TABICHHUS.

W3yyenune oa pyKoOBOJCTBOM II€Jarora 3aBUCHMOCTH JaBJICHHS ra3a oT 00bEMa U TeMITepaTypehl.
W3ydenue mox pyKOBOACTBOM Iearora OCOOEHHOCTEH Ieperadyd [aBICHUS TBEPABIMU TelaMH,
KHUIKOCTAMHU U razamMu. OOOCHOBaHME PE3YNBTAaTOB OMBITOB OCOOCHHOCTSMHU CTPOCHHUS BEIIECTBA B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHUAX MPETI0KEHHBIMU (GOPMYITHPOBKaMHU.

HaGmonenue 3a akcriepuMEHTaIbHBIM JIOKa3aTeIbCTBOM 3aKkoHa [ackas.
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2. Hepe)laqa JaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenre TUmoBBIX pacqéTme 3aJa4y B 1—2 JIEHCTBUS C OHOpOﬁ Ha aJropuTt™m, ONpeaBapuTCIbHO
pa306paHHLIﬁ COBMCCTHO C I1€¢1aroromM Ha pacqéT JaBJICHUA TBépZ[OFO TCla.

JaByenue
JKMIKOCTH (5 1)

3aBUCHUMOCTH  JIABICHUS  JKUAKOCTH  OT
TIIyOHHBIL. Tuopocmamuueckuii napaooxec.
Coobwarowuecsi  cocyoul. Tuopasnuueckue
MEXAHUZMBL.

Jemoncmpayuu?

1. Coobmraroruecs COCy/bI.
2. l'mppaBiugeckwii mpecc.

HccnenoBanue ¢ onopoi Ha TEXHOJOTHMUECKYIO KapTy MOJ PYKOBOJACTBOM I€Narora 3aBUCHUMOCTH
JTABJICHUSI XKUJIKOCTH OT TJYOMHBI MOTPYKEHUS W TUIOTHOCTHU KUIKOCTH.

HaGmronenve un HayanbHOE TOHUMaHUE THAPOCTATHYECKOTO Mapajokca Ha ocHoBe 3akoHa [lackarsi.
H3ydeHue COBMECTHO C MEJaroroM COOOIIAONIUXCS COCYIOB.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEIHHO
Ppa300paHHBIA COBMECTHO C MIEIAarOroM Ha PacuéT MaBJICHUS KUJIKOCTH.

Habmronenue 3a 00BpsICHEHHEM MIPUHINTIA JEHCTBUS THAPABINIECKOTO IIpecca.

AHamu3 W OOBSCHEHHWE C ONOPOM Ha TUNAKTUYECKHH MaTephal MOj KOHTPOJIEM IIearora
MPAKTHICCKUX CUTYAIMi, IEMOHCTPUPYIONINX MPOSBICHAEC ABICHUS KUIKOCTH U 3aKoHa [lackas,
HaIpuUMep IPOIECCOB B OpTaHU3Me IpH TITy0okoBogHOM HEIpstHUN (MC — Onomorus).

AtMmocdepHoe
nasJenne (6 1)

Atmocdepa 3emin U atMocepHOE IaBICHHE.
Tpuuunsl cywecmeosanus 8030YUHOU 060N0UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocghepnozo  Oasnenus Om  BbICOMbI  HAO
ypoenem mops. IIpubopwl  Ona  uzmepenus
ammocghepnozo 0aeneHus.

Jemoncmpayuu?

1. [IposiBnenne neicTBus aTMOCHEPHOTO

JIaBIICHUSL.

HabmroneHue 3a SkcriepuMeHTaIbHBIM 00HApY)KEHHEM aTMOC(HEPHOTO JaBICHUS.

AnHanmu3 1 00BsICHEHHE C OTIOPOI Ha MUIAKTHYECKUI MaTepHall Mo KOHTPOJIEM I1earora OMbITOB U
MIPAKTUICCKUX CUTYAIINH, CBI3aHHBIX C IeHCTBHEM aTMOC(EpPHOTO TaBICHUS.

HaGmoneHnue 3a 00bsCHEHHEM CYILECTBOBaHHS aTMoc(ephl Ha 3eMIle M HEKOTOPBIX IUIaHEeTaX MK e€
OTCYTCTBUSI Ha pyrux mianerax u Jlyne (MC — reorpadus, actpoHOMUS).

bazoBoe mnoHMMaHHE NPUYMH HM3MEHEHUS IUIOTHOCTH aTtMoc(epbl C BBICOTOH W 3aBUCUMOCTHU
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa300paHHBII COBMECTHO C TIEIarOTOM Ha pacuéT aTMOC(hEpHOTO TaBICHHS.

Wzydenue mo pyKOBOACTBOM IeIarora ycTpoiicTea 0apoMeTpa-aHepoua.
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HeiicTBue
JKHIKOCTH W ra3a
Ha NOrpy:KEéHHOE
B HUX TeJio (7 4)

eticmeue oicuokocmu u 2aza Ha nO2PYICEHHOE
6 Hux meno. BrITankuBaromas (apxuMenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Boszoyxonnasanue.

Jemoncmpayuu?

1. 3aBHCHMMOCTE BBITAJIKMBAIOLIEH CHIBI OT
00péMa  TOTpY)XKEHHOH dYacTH Tela U
IJIOTHOCTH YHUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOIICH CHIIBI BECy

BBITECHEHHOU JKUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHE WM
MOTPYy)KEHHEe Tel B  3aBUCHMOCTH  OT
COOTHOIIIEHUS MJIOTHOCTEH Tela U XKUIKOCTH.

Jlabopamopnwie padomot u onvimel.

1. UccnenoBaHue 3aBUCHUMOCTH Beca Tella B
BOJie OT 00BEMa MOTpYKEHHON B KHIKOCTb
YacTH TeJa.

2. OmpenencHre  BHITAJKUBAIOIICH  CHIIBL,
JICUCTBYIOIIEH Ha TENo, HNOrpyXEHHOE B
SKUJKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH
CUJIBl, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT Macchl Tena.

4. OnBITEL, JEMOHCTPHPYIOUINE 3aBHCHMOCTH
BBITQJIKHUBAIOLIENH CHUJIBL, NEUCTBYIOIIEH Ha
TEJO B KHUJKOCTH, OT 00bEéMa MOTrpyKEHHOM
B JKHIKOCTh YacTH Tela U OT IUIOTHOCTH
SKUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WU
KOHCTPYUPOBAHHUE JIOAKU M OIpeleeHue eé
rpy3010IbEMHOCTH.

Habmnronenue 3a SKCIiepUMEHTAIBHBIM 00HAPYKCHUEM JCHCTBHUS KHUIKOCTU U ra3a Ha MOrpyKEHHOE
B HUX TeJO.

Omnpenenenre ¢ ONOPOM Ha TEXHOJOTHYECKYIO KapTy BBITAIKUBAIOLIEH CHIIBbI, NEUCTBYIOIIEH Ha
TeNOo, NOTPYKEHHOE B )KUJKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B KUIKOCTH, OT 00BEMA IOTPYKEHHOM
B )KHJIKOCTB YaCTH TEJIA M OT INIOTHOCTH YKUIKOCTH.

HccrenoBanme 1moJ pPYKOBOACTBOM IIEarora 3aBHCHMOCTH Beca Tella B Boae OT 00BEMa
MOTPYXEHHOHN B KUAKOCTH YaCTH TeJa.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA alrOPUTM, NPEABAPUTENBHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMEIa M YCIOBHS TUIABaHUS TEI.
KoHcTpyupoBaHue npu moMoIy Mejarora apeoMerpa Wik KOHCTPYHUPOBaHUE JIOJKU U OIpeIeTICHUE
€€ Irpy30M0AbEMHOCTH.

Pazgen 5.

Pabora u momHocTh. JHeprus (12 v)

Pabora
M MOIIHOCTH
(39)

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
MaJeHUU TeJla M CHJIbl TPEHUs IPH DPABHOMEPHOM MEPEMEIICHUHM Tejla 10 TOPU30HTAIbHOU
MIOBEPXHOCTH.

Habmonenue 3a nemoHcTpanuei pacyéra MOIHOCTH, Pa3BUBAaEMO PH NOABEME 110 JIECTHHUIIE.
Pemenne THUMOBBIX pacu€THBIX 331a4 B 1—2 NEHCTBHUS C ONMOPOH Ha alrOpuUTM, MPEIBapUTEILHO
pa300paHHBII COBMECTHO C I1€1aroroM Ha pacyéT MEXaHHYeCKOil padOThI 1 MOIITHOCTH.
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IIpocrtbie
MeXaHu3MBblI (5 1)

IIpocteie MEXaHU3MBL: phlyar, 010K,
HaKJIOHHAas IUIOCKOCTb. [lpasuno pasnogecus
pvivaza.  Ilpumenenue  npasuira  paeHosecus
pbvluaza Kk 010Ky. «3010moe npaguioy Mexamuxu.
KILJ IPOCTHIX MEXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TCXHHKE.

Hemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padomut u onvimul

1.0npeneneane pabOTHI CHIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKEHUH Tena o
TOPU30HTAIBHON MOBEPXHOCTH.

2. UccnenoBanue ycrnoBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAsI JEMOHCTPAIINSA).

HavanpHOEe TOHMMAaHKE BBIMTPHIINIA B CHIIE TPOCTHIX MEXaHU3MOB Ha IPUMEpE phldara, IOJBIKHOTO
M HEMOABIKHOI'O OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue cCOBMECTHO € MEAAroroM yCJlIOBHs PaBHOBECHsI phlyara.

OOHapyXeHHE TMOJl PYKOBOJICTBOM IIElarora C OMOPOl HAa IUAAKTUYCCKUN MaTepuan CBOWCTB
MPOCTHIX MEXaHU3MOB B Pa3IMYHBIX WHCTPYMECHTAX M MPHUCIOCOOJICHHUAX, UCIOJIB3YEMBIX B OBITY
U TEXHHKE, a TAKXKE B KHUBBIX opranusmax (MC — Ouonorus).

Habnronenne 3a SKCICPUMCHTANBHBIM JIOKA3aTEIbCTBOM PABEHCTBA pPabOT NpPU MPUMCHCHHU
MIPOCTHIX MEXaHU3MOB.

Omnpenenenne mox pykoBoacTBoM renarora KI1/] HaKIIOHHOM TIIOCKOCTH.

Pemenne THNOBBIX pacd€THRIX 3afad B 1—2 AEUCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha NMPUMEHEHHE NpaBHIa PaBHOBECHS pblUara W Ha pacyér
KIIJI.

Mexanuveckast
neprus (4 4)

Mexanudeckast dSHeprusi. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00nozo
8U0a Mexanuyeckou dSHepeuu 6 Opyeol. 3aKOH
COXpaHCHHS YHEPTUU B MEXaHUKE.

JlabopaTopHbie paGoThI U ONBITHI.

Habmonenune 3a 3KCIIepUMEHTAIBHBIM ONPEICICHIEM H3MEHEHUsI KHHETHYECKON M MOTEHIINATBHON
SHEPruy Tejla IPU €r0 CKaThIBAHUU 110 HAKIIOHHOMU IUIOCKOCTH.

DopMyJIMpPOBAaHME COBMECTHO C IIE€JAaroroM HAa OCHOBE WCCIENOBAaHMA 3aKOHA COXpPaHEHHUA
MEXaHUYECKOM SHEPTUU.

IIpencraBnenue npyu NOMOILY NIEAATOra IPaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHHUS] YHEPTUU.

1. U3yuenue 3aKOHa coxpaHeHus | PemeHue THUMOBBIX pacyETHBIX 3a/ad B 1—2 JNEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
MEXaHUYECKOMI SHEpruu (amexTpoHHas | pa300paHHBIN COBMECTHO C IIEJarOroM C MCITOJIB30BAHUEM 3aKOHA COXPAHCHUS SHEPTHH.
JIEMOHCTPAIIHSA).
Pe3epBHoe Bpems (3 4)
8 KJIACC (68 1)

TemaTHuyeckni
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHoBHbIE BUBI 1€SIT€IbHOCTH YUALIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TermuioBbie siBiaeHust (28 4)
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Ctpoenue
U cBOlicTBa
BemiecTBa (7 1)

OcHosHyle NOA0NHCeHUs MONEKYIAPHO-
KUHemu4eckoll meopuu CMpoeHUs: Beuecmad.
Macca u pasmepsr amomog u monexyn. Onvimol,
noomeepcoaroujue  OCHOBHble — NOJONCEHUs
MONEKYIAPHO-KUHEMUYECKOU meopuu.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHMH  BemiectBa. Kpucmaniuueckue —u
amop@uvie mena. ObvsacHeHue ceolUCms 2a308,
Jorcuokocmen U meépovbix  mel  HA  OCHOGe
Non0HCeHUU MONEKYISAPHO-KUHEMUYECKOU
meopuu. CMauMBaHUE U KANULIAPHbIE SELCHUS.
Tennosoe pacwupenue u cocamue.

Jemoncmpayuu?

1. HabnroneHue OpOyHOBCKOTO IBHKCHUS.

2. Habmonenue nuddy3um.

3. HaOmronenne  sABieHUM

KalWUBIPHBIX SBICHUM.

4. Hab6iroieHre TEIIOBOTO PACIIHPCHHUS TEIT.

5. 3MeHeHre AaBlicHUs ra3a MpU U3MCHECHUU

00BbEMa U HATPEBAHUU HITH OXJIAKIICHUH.

Jlabopamopnwie padomot u onvimel.

1. OnbiTel 1O OOHApy)XKEHHIO MACHCTBHS CHI

CMadYrBaHUA u

MOJICKYJIAPHOT'O MPUTIKCHU A (I/IJ'II/I
JJICKTPOHHA Z[eMOHCTpaLlI/ISI).

2. OneITEL 1O BbIpAIUBAHHUIO  KPUCTAJIJIOB
HOBapeHHOfI COJIM UJIM caxapa.

3. OnbITHI 10 Ha6J'HOI[CHI/I}O TCILJIOBOT'O

pacImpeHus ras3oB, *XKUAKOCTEH M TBEPIBIX

TeJL

4. OnpeneneHue AaBjieHUs BO3ayXa B OaisioHe
MITIPHIIA.

5. OnBITE, AEMOHCTPUPYIOIINE 3aBUCHMOCTH
JaBJIEHUS] BO3AyXa OT ero o0bémMa U
HarpeBaHUs WU OXJIAKICHHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3a8UCUMOCIU OJIUHBL CMOAOUKA HCUOKOCTIU 8
mepmMomMempuiecKkou mpybke om
memnepamypeoi.

HaOmonenne u MHTEPIPETAIMA COBMECTHO C IIEaroroM OMNBITOB, CBHIETEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B BOJIC.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM HA alrOPUTM, NPEABAPUTENBHO
pa300paHHBII COBMECTHO C IEJaroroM IO OLEHWBAaHHWIO KOJIMYECTBA ATOMOB HIIM MOJIEKYN B
ennHALE 00bEMa BEILECTBA.

[IpexcraBnenne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, sIBIECHUS AUGOY3UU U pa3IHIui
MeXly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA.
OObsicHeHHE TIPY TIOMOIIM TeJlarora ¢ ONopoil Ha JUIAKTUYECKUH MaTeprail OCHOBHBIX Pa3iIMYUi B
CTPOCHUHU Tra30B, JKUAKOCTEH M TBEPABIX TEN C MCIOJB30BAaHUEM IIOJIOKEHHH MOJIEKYISIpHO-
KHHETHUYECKOH TEOPUU CTPOSHHSI BEIIECTRA.

IIpoBeneHue noa pykoBOJCTBOM II€Jjarora ONbITOB MO BHIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHON COIH
WK caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 00OBSICHEHUE U3 NPEIIOKECHHOTO TIEPEYHS BEIBOIOB OIIBITOB,
JEMOHCTPHPYIOIINX KalWULIPHBIC SBICHUS U SIBJICHUEC CMAYHBAHMS.

OObsicHeHHE C OMOpOH Ha TEXHOJIOTHYECKYIO KapTy TII0A pYKOBOACTBOM IIeJlarora poJx
KaMULIPHBIX SBICHUH I MOCTYIUICHNS BOABI B opranu3M pactenuit (MC — Guosnorus).
Habmonenne oneITOB 10 HAOIIOACHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEIl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00bEMa TBEPABIX TeJ, TEKyYECTH JKHIKOCTH (B TOM 4HMCIIE, PAa3HUIBI B TEKYYECTH MJIsI pa3HbIX
KHUJKOCTEH), TaBICHUA ra3a.

Habnronenue 3a MpoBeAGHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JaBICHHS BO3/lyXa OT €ro
00bEMa W HarpeBaHUsl WM OXJAXKIEHHs, M UX OOBSCHEHHWE HAa OCHOBE ATOMHO-MOJICKYJSIPHOTO
yUYCHHSI.

AHanu3 1npy MOMOIIM TIEAarora ¢ ONopod Ha MUIAKTUYECKHH MaTepHal NMPAaKTHUYSCKUX CHUTYaIHH,
CBSI3aHHBIX CO CBOMCTBaMU ra3oB, JKHJIKOCTEH U TBEPABIX TEI.
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TensoBbie
npoueccsI (21 4)

Temnepatypa. Cesasb  memnepamypsl  co
CKOPOCMbIO MENNI0B020 OBUNHCEHUS YACMUY.

Buytpennss sueprus. Cnocobsi uzmeHenus
SHYMpeHHell  dHepeuu:  menionepeoava U
cosepuienue pabomovl. Buoei mennonepedauu.
MenIonpo8oOHOCb, KOHBEKYUSA, USTYUEHUe.

Konuuectro TEIUIOTHI. VY nenbHas
TEIIOEMKOCTh ~ BellecTBa.  lennoobmen  u
mennogoe pasHogecue. YpasHeHue mennio08020
bananca.

ITnasnenue u omeepoesanue KPUCMANTUYECKUX
sewecmg.  YIenmbHas ~— TEIUIOTAa  IUIABIICHUS.
Hapoobpaszosanue u  Kounoencayus.Hcnapenue
(MC). Kunenue. VYnenbHas TEIIoTa
mapooOpazoBaHus. 3asucumocms memnepamypbl
Kunenus om  ammocgepHozo oasnenus.
Bnasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TemjoTa
CropaHusi.

Ipunyunvr pabomuvl mennogvlx Oueameel.
KIIlJ[ menynosoco
oguzamens. Tennosvle oOsucamenu u 3sawuma

okpyacaroweti cpedwt (MC).
3axon coxpanenus u npeepawjenus sHepeull 8
mennogwix npoyeccax (MC).
Jemoncmpayuu?
1. lpaBuna u3MepeHHs: TEMIIEPaTypEL.
2. Bugpl Terionepenaym.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. HarpeBanue mpu  COBepIICHHWH pPabOTHI

BHEIIHUMH CHUJIAMHU.

5. CpaBHeHHE  TEIIOEMKOCTEH  Pa3TUYHBIX
BEIIIECTR.

6. HaOiroienre KumneHus.

7. HabmofeHne TIOCTOSIHCTBA — TEMIIEPATYpPHI
TP TUIABJICHUU.

8. Moy TEIUIOBBIX JBUTATEIEH.

Jlabopamopnuie padbomot u onvimul.

1. Ilposepka 2unomeswi JUHEUHOU
3A8UCUMOCIU OTUHBL CIOJIOUKA HCUOKOCTNU 8
mepmomempuyecko mpyoxe om

OOocHOBaHME TO MOATOTOBICHHOMY QJTOPUTMY COBMECTHO C IIEJaroroM NpaBWI H3MEPEHUS
TEeMIIEPaTypHl.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHUS U IITKAJl TEMIIEPATYPEhIL.

Ha0monenue 3a IpoBeAEHUEM OIBITOB, JEMOHCTPHPYIOIINX N3MEHEHNE BHYTPEHHEH SHEPTHH TElla B
pe3ynbTaTe TeIIonepeadn U paboThl BHEITHAX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3iIMYHbIe BUJBI TEMIONEPEAayul: TeIUIONPOBOAHOCTh, KOHBEKIUIO, U3TyUCHHE.

HccrnenoBanue ¢ omopoil Ha TEXHONOTMYECKYIO KapTy IIOA PYKOBOJICTBOM Iearora SBICHUS
TEII000MEeHa NPY CMEIIUBAaHUM XOJIOJHON U ropsiueit BOJbI.

HabnroneHue ycTaHOBIICHHS TEIUIOBOI'O PaBHOBECHUS MEXAY ropsiueit U X0JI0JHOI BoAoit.
OmnpeneneHne Ipyu IMOMOIIH HEJarora KOJIMYECTBA TEINIOTHI, OIyYEHHOTO BOJOH MPH TETIIOOOMEHE
C HarpeThIM METANTMYECKAM LIITHHIPOM.

OmnpeneneHue 1o TadIUNE YACTHHON TEINIOEMKOCTH BEIIECTBA.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHA C ONMOPOH Ha alrOpHUTM, NPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEAaroroM, CBS3aHHBIX C BBIUYMCICHHEM KOJIMYECTBA TEIUIOTHl H
TETIIOEMKOCTH TIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HalpHUMep B  LESIX  DHEProcOepekeHHs:  TEIUIOM30JILHS,
9HEProcOeperaroIue KPBIIIH, TSPMOAKKYMYJISITOPHI | T. 1.

HabmnroneHue sBieHUH HCIapeHUs U KOHACHCAIUH.

HabnroneHue 3a ncciieioBaHUEM IpoIlecca UCIapeHHsl Pa3InYHbIX KUIAKOCTEH.

OOBsICHEHHE T10 AJITOPUTMY COBMECTHO C I€Aarorom SIBIICHUI HUCHIap€HUA U KOHJACHCAIIUN Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO yYECHHSI.

Habmonenne u o0bscHEeHNE Tpoliecca KUIICHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTypbl KUIIEHUS
OT JIaBJICHUSI.

Ompenenenne no TabiMIe OTHOCUTEIBHOH BIaXKHOCTH BO3-IyXa.

Habmonenue nporecca MmaBIeHUs] KPHCTAIUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.

CpaBHeHHEe MO IUIaHy TPY TOMOINM II€arora MpPOLECCOB IUIABJICHHUS KPUCTAIMYECKUX Tel
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenernenue 1o TabuuIe yAeTbHON TEIIOTH IUTaBICHUS JIbJA.

OOBscHEHHE TI0 CXeMe TOociIe 00CYKJICHHS C MeIaroroM SIBJICHUH IUIaBIeHHUS U KPUCTAIM3aluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YIECHHSI.

Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBII COBMECTHO C II€IaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTHI B
Ipoleccax TeIIonepeauu Npy MIaBJIeHUH U KPUCTAJUIM3aLUH, UCTIADEHUN 1 KOH/IEHCALIUU.

AHanu3 npu MOMOLIM NEAarora ¢ ONOpoW Ha AMJAKTHYECKHH MaTepuasl CUTyalHil MpakTHYECKOro
NIPUMEHEHHST SIBICHUH IUIABIEHHS W KPHCTAJUIM3AllMM, HAIpPHMEp, IIOJyYeHHE CBEPXUYHUCTHIX
MaTepHuaoB, COJeBas Ipesika u JIp.

AHanu3 npu MOMOIIM Hejarora padoTsl U 00BSICHEHHE IPUHIUIIA JEHCTBHS TETUIOBOTO JIBUIATEIIs.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPAHNUN PAa3JIMYHBIX BUAOB TOIUIMBA, U
KII nBurarens.
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memnepamypbl.
2.Habnronenne W3MEHECHUS BHYTpCHHEH
9HEPIHH Tejla B pe3ysbTaTe TEIUIoNeperadn
1 pabOTHI BHEITHHUX CHIL.

3. UccrenoBanme SBICHUS TEIUIOOOMEHA IIPU
CMEUIMBAaHHUU XOJIOJHOM U TOpsUeH BOJBI.

4. Onpedenenue  Koauuecmea menyomul,
NOYUEHHO20 6000L Npu Mmenjiooomene ¢
Ha2pemviM MEMAaiIUYecKum YunuHOPOM.

. Mccnenosanue nporecca ucrapeHusl.

. OmpezenieHne  OTHOCHTENBHOH  BJIQKHOCTH
BO3JyXa.

7. Onpedenenue yOenvbHol meniomvl NIAGNEHUS

avoa.

o o1

OO6cyxIeHrne COBMECTHO C TENaroroM 3KOJOTHYSCKHUX MOCIECICTBHHA HCIIONB30BAHMS JIBUTATENCH
BHYTPEHHETO CTOPAHMUS, TEIUIOBBIX U THApPo3aeKTpocTaHnnil (MC — 3KOJIOTHS, XUMHS).

Paznen 7. DnekTpuyeckue u MAarHUTHbIE siBjeHus (37 4)

DleKTpUYecKue
3apsibl.
3apsikeHHbIE
TeJa U UX
B3auMOJelCTBHE
(7w

Onexmpusayus men. JIBa posa JIEKTPUICCKUX
3apsaoB. BsammopeiicTBHe 3apsOKEHHBIX — Tell.
3axon Kynona (3as8ucumocmuo cunvl
83AUMOOCUCMBUSL 3APANCEHHBIX ThEN 0N GETUYUHbL
3apsA008 U pAcCMOAHUSL MeNHCOY meaamu).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anekmpuueckoeo noas. Ilpumyun cynepnozuyuu

INEKMPUYEeCKUX  noneu  (Ha  KAYeCmeeHHOM
yposne).

Hocumenu INEKMPUYECKUX 3aps1008.
Dnemenmapnuwiil INEKMPUYECKUTL 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOH COXpaHEHHS IEKTPUICCKOTO 3apsaa.
Jemoncmpayuu?
1. DnexTpu3zanus Tei.
2. JIBa pona DOJEKTPUYECKUX 3apslioB H
B3aUMO/ICHCTBUE 3apSHKEHHBIX TEJ.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DnexTpocTaTHdecKas HHIYKITHSL.
5. 3aKoH coXpaHEHHUS dIEKTPUIECKUX 3aPS/I0B.
Jlabopamopnvie padomot u onvimol.
1. OnpITEl IO HAOIOIEHUIO DJICKTPHU3AIMH Tell
MHJIYKIUEH 1 IPU CONPUKOCHOBEHHH.

HabmroneHue 3a poBeAeHNEM OTIBITOB TI0 AJICKTPU3AIIUH TN PU CONMPUKOCHOBEHUH W MHITYKITHEH.
Habmronenne n o0bACHEHHE C OMOPOI HA TUAAKTUICSCKUN MaTeprall B3aUMOICHCTBUS OJHOMMEHHO
1 Pa3HOUMEHHO 3apsyKEHHBIX TEll.

OO0BsicCHeHHE TIPH TOMOIIIY TIeIarora MPUHINTIA TEHCTBHS 3IIEKTPOCKOTIA.

OOBsICHECHHE COBMECTHO C II€aroroM SIBICHHWH SJCKTPU3AIMH TIPH COMPHKOCHOBEHHH Tel U
WHIYKIHEH C UCIIOIb30BAHUEM 3HAHUM O HOCUTEIIAX AJIEKTPUUECKUX 3apsI0B B BEILIECTBE.
PacniozHaBanne u OOBSCHEHHE IO CXEME COBMECTHO C TENaroroM SBJICHHHA JJIEKTPU3allun
B IIOBCEJHEBHON KU3HU.

HaGmonenve u oOBSICHEHHE C OMOPOM HAa TEXHOJOTMYECKYIO KapTy OMBITOB, WILTIOCTPHUPYIOMIMX
3aKOH COXpaHEHHUs 3JIEKTPUYECKOro 3apsja.

HaGumroieHre onbITOB 10 MOJIEIMPOBAHUIO CUIIOBBIX TUHUH 3JIEKTPUUECKOTO TOJIS.

HccnenoBanue 1moja pykoBOJACTBOM IeJarora ACMCTBHS 3JIEKTPUUYECKOrO MOJISI Ha MPOBOAHHMKH U
JTUDJIEKTPUKU
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HocTosiHHbI
3JIeKTPUYeCKHit
ToK (17 4)

ONeKTpudecKuil TOK. Ycnosusa cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN TTOCTOSHHOTO
TOKa. J[eHCTBHA 3JEKTPUIECKOTO TOKa (TEILIOBOE,
XAMHUYECKOe, MAarHUTHOE). ODiekmpuueckuii mox
8 AHCUOKOCAX U 2a3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3akon [oicoyna—/lenya. dnekmpuueckue yenu u
nompebumenu d1eKMpuveckol dnepeuu 8 Ovimy.
OnexTtpudeckas 1ens. Cuna Toka. DNeKTpuyecKoe
HanpsokeHue.  CONpOTUBIEHHE  IPOBOJHMKA.
Yoenvnoe conpomuenenue eeujecmsa. 3akon Oma

Ul ydacTka 1end. [locienoBatensHOE U
mapaiebHOe COCAUHECHUE TIPOBOTHIKOB.
Kopomxkoe s3amvixanue.

Jemoncmpayuu?

1. [IpOBOTHUKY U AUAIEKTPHUKH.

2. MonemupoBaHue CHJIOBBIX JIUHUN

IEKTPUYECKOTO TOJIS.

. IcTOYHHKY IOCTOSIHHOTO TOKA.

. JleicTBUS 2JIEKTPUUECKOTO TOKa.

. DIEKTPUYECKUI TOK B JKUAKOCTH.

. 'a30BbIii pa3ps.

. VI3mepenne cuitel TOKa aMIepMeTpOM.

. I3MepeHne 3J1eKTpUYecKOro HaIpsHKEHUS

BOJIbTMETPOM.

9. PeocTar n MarasuH cONpoOTHBIECHHUH.

Jlabopamopnvie padbomot u onvimul.

1. UccnenoBanne AEHCTBUS BIICKTPHYECKOTO
T10JI4 Ha MTPOBOAHUKU U JTUDJICKTPUKH.

2. COopxka 1 mpoBepka pabOThl ANEKTPUUECKON
OCIIHU MMOCTOAHHOT'O TOKA.

0O~NO Ol W

3. U3mMepeHue u peryjMpoBaHUe CHIIBI TOKA.

4. V3mepenue u peryiaupoBaHue
HaMpsDKEHUS.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om

CONPOMUGTLEHUS. PEIUCOPA U HANPIAICEHUSL.
6. Onwvimel, demoHcmpupyowue 3a8UCUMOCHb
INEKMPUUECKO20 CONPOMUBIIEHUS.
NPOGOOHUKA OmM €20 OAuHbl, HIOWAoU

Habmronenne pa3imyHBIX BHIOB JCHCTBUS DIEKTPUYECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
NEaroroM 3TUX BUAOB ACHCTBUS B IOBCEAHEBHON KHU3HU.

COopka 1o cxeMe M HCIBITaHHE 0 KOHTPOJIEM IIe/1arora JIEKTPUIECKOH e MMOCTOSHHOTO TOKA.
Habmronenue 3a eMOHCTpanyei H3MEPEHHS CIITBI TOKA aMIIEPMETPOM.

Habmronenue 3a neMoHCTpanuei H3MEepPEeHHs IEKTPUISCKOTO HAPSHKCHUS BOIIBTMETPOM.
[IpoBenenne m oOBSICHEHWE IPU IMOMOIIM YYHTENs ONBITOB, JAEMOHCTPHUPYIOIIMX 3aBUCHMOCTh
JEKTPUUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €r0 JJIMHBL, IJIONIAJU IMONEPEYHOro CEYEHUs U
Marepuaia.

HabnroneHue 3a neMOHCTpaiyied MCCIeJOBaHUS 3aBHCUMOCTH CHJIBI TOKa, MIPOTEKAIOIIEro yepes
PEe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

Ba3oBble mpejcTaBlIeHUs O MpaBMWIaX CI0XKEHUS HANPSHKCHUH IPU MOCIEA0BAaTEIbHOM COEAUHEHUU
JIByX PE3UCTOPOB.

bazoBrie mpencTaBieHys o npaBuiax AJIs CUIbI TOKA IIPU NapaJJIEIbHOM COEAUHEHUN PE3UCTOPOB.
HabmrogeHne HmEeMOHCTpanuy Iefarora O CHTYalusX IIOCICIOBATENEHOTO W MapajuiebHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMAIIHHUX 3JIEKTPUUYECKUX CETSX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOM HA ajlrOPUTM, NMpPEABAPUTENBHO
pa3o0paHHBIE COBMECTHO C MENAroroM ¢ HCIOJBh30BaHHEM 3akoHa Oma u dopmyn pacuéra
JEKTPUYECKOTO  COMPOTHUBIECHUS TIPU MOCIEJOBATEIBHOM M MapajuIeIbHOM  COEAWHEHHHU
IIPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPO HAa TEXHOJOTMYECKYIO KapTy II0J PYKOBOJCTBOM Iejarora paOoThI
3JIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOPOil Ha TEXHOIOTHYECKYIO KapTy IO PYKOBOJCTBOM II€Aarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIAEIISIEMOIT Ha pe3ucTope.
HabmroneHue 3a nccirieioBaHIEM 3aBUCHIMOCTH CHITBI TOKA Yepe3 JIAMITOUKY OT HAIPSIKCHUS Ha HEil.
Onpenenenue ¢ OHNOpOM Ha TEXHOJOIMUYECKYIO KapTy moJ pykoBoacTBoM mnenarora KITJ
HarpeBaressl.

HabmroneHue 3a ncciiegoBanreM mpeoOpa30BaHust SHEPTHU TPH MOIBEME TPYy3a ANEKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCTE pacCyXISHHS C IEeJaroroM W COCTaBJICHHE IIaHa-KOHCIIEKTa YCTPOWCTBA U
NPUHIIAINA ASHCTBHS JOMAIIHUX 3JIEKTPOHArPEBaTEIbHBIX TPHOOPOB.

OO0BsicHEHHE TIOCIIE PACCYKICHNUS C TIEJarOrOM M COCTaBJIEHUE TIaHA-KOHCIIEKTa MPUIHH KOPOTKOTO
3aMbIKaHMA U IPUHLUIA JeHCTBUSA TIABKUX MIPEJOXPaHUTEICH.

Pemenne TUMOBBIX pacyE€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MpEABAPUTEITHHO
pa3o0paHHBI COBMECTHO C TEIaroroM ¢ UCToIb30BaHueM 3akoHa [xxoyns—IJleHna.

Habmrogenne BOSHUKHOBEHHUS SJIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONepeuHo2o ceveHus: U Mamepuand.
IIposepka npasuna crodicenus HanpajceHul
npu nocnedo8amenbHOM COeOUHEHUU O08YX
Pe3ucmopos.

Ilposeprka npasuna oOns cursl Moka npu
NapanienbHOM COeOUHeHUU Pe3UCTOPOS.
Omnpenenenne  pabOTBl  BIEKTPUYECKOTO
TOKa, UIYIIETO Yepe3 pe3UcTop.
OmnpeneneHye MOIIHOCTH 3JEKTPUYECKOTO
TOKa, BBIICJISIEMO Ha PE3UCTOpE.
HccnenoBaHue 3aBUCHMOCTH CHJIBI  TOKa,
UAYLIETO Yepe3 JaMIOUKy, OT HalpsDKCHHS
Ha Hel.

Onpeodenenue KII/ nacpesamens.
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MarHuTHble
siBJieHus (6 1)

ITocTossnable MaruuTel. B3anumonelicteue
MIOCTOSIHHBIX MarHUTOB. MacHummoe noie.
Maznumnoe none 3emnu u e2o 3navenue 0usl
orcusnu Ha 3emne. Onvim Opcmeda. Maznumnoe
none anekmpuyecko2o moxa. Ilpumenenue
9NEeKMpoMazHUmMos 6 mexuuxe. /leticmeue
MACHUMHO20 NOJISL HA NPOBOOHUK C TMOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernetl 6
MeXHUYecKUux yCmpoucmeax u Ha mpancnopme.
Jemoncmpayuu?

1. B3aumozeicTBIE TOCTOSHHBIX MAarHUTOB.

2. MopenupoBaHue HEBO3MOXKHOCTH

pa3zeneHys NoJII0COB MarHUTA.
3. MopenupoBanue MarHUTHBIX
MIOCTOSIHHBIX MarHUTOB.

4. OmeIT Dpcrena.

5. MarautHoe noJie Toka. DJIeKTPOMarHurT.

6. JleficTBrie MArHUTHOTO TIOJISI HA TIPOBOTHHK C
TOKOM.

7. DNeKTPOABUTaTEIb IIOCTOSIHHOTO TOKA.

Jlabopamopnvie padbomot u onvimul.

1.  Hccnenosanue MarHUTHOTO
B3aUMO/JICHCTBHS TIOCTOSIHHBIX MAaTHUTOB.

2. Usyuenwue MarHUTHOTO OJISt
MOCTOSTHHBIX MAarHUTOB MPHU UX 00BbEIMHEHUH U
pa3zaencHun.

3. Uccnenosanue JIeUCTBHS
NIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

4. OnsITH, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTH CHJIBI B3aUMOJICHCTBUS KaTYIIKH
C TOKOM ¥ MarHuTa OT CHIBl TOKa W
HaIpaBJIEHUS TOKa B KaTYIIKE.

5. H3yucHme HAEWCTBUS MATHHUTHOTO TIOJS
Ha TIPOBOJIHUK C TOKOM.

6.  Koncmpyuposanue u usyuenue pabomol
91eKmpoosucamers.

7.  Usmepenme KIIJ] anexTponBHUTraTenbHON
YCTaHOBKH.

noneun

HccnenoBanue o pyKOBOACTBOM II€AAarora MarHUTHOTO B3aHMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHue ¢ onopoil Ha TEXHOJIOTHUECKYIO KapTy IOJl pyKOBOJACTBOM IleJjarora MarHUTHOTO IOJIS
MIOCTOSTHHBIX MAarHUTOB NPU UX 00BEAMHEHUH U pa3/ICICHHH.

HabnroneHue 3a mpoBeAeHUEM OIBITOB 0 BU3yaIM3allUY OIS IOCTOSHHBIX MarHUTOB.

W3ydenue moj pyKoBOACTBOM MEarora sBJI€HUs] HAMarHWYMBAHUS BEILECTBA.

HccnenoBaHue COBMECTHO C MEAAroroM JAeHCTBUS 3JIEKTPUIECKOI0 TOKA Ha MarHUTHYIO CTPETIKY.
HabnroneHue 3a mpoBeJCHUEM OINBITOB, JEMOHCTPUPYIOIUX 3aBHUCUMOCTh CHUJIBI B3aUMOJEHCTBUSA
KaTyIIKHA C TOKOM ¥ MarHUTa OT CHJIBI M HAIIPABJICHHUS TOKA B KaTYIIKE.

AHanW3 TpW TOMOIIM II€Aarora CHTYallid NPaKTHYECKOTO IPHMEHEHUs 3JEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEANIINHE).

N3yyenne c¢ omopol Ha TEXHOJOTMYECKYIO KapTy II0J PYKOBOIACTBOM Ie€Jarora JeHCTBUS
MarHUTHOTO NTOJISl Ha TPOBOJHUK C TOKOM.

W3yyeHne ¢ onopoil Ha AMAAKTUYECKUNA MaTepuai JEHCTBHS 3JIEKTPOABUTATEIIS.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BazoBble mpencraBieHus O pa3iMYHBIX NMPUMEHEHHSX 3JICKTpOJABUTaTeNeld (TpaHCHOPT, OBITOBBIC
yCTpOMCTBa U Ap.).
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DJIEeKTPOMATrHUT
Hasl HHIYKIUS
(49)

Onvimul Dapaoes. Aenenue
anexmpomazHumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul NOIYYeHUs.

INeKMpuYeckol 9Hepeuu. DIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHUH.
Jemoncmpayuu?
1. VccnenoBanue sIBICHUS DJICKTPOMAarHUTHOMN
VHYKLH.
2. OnbiTel Dapayest.
3. 3aBHCHUMOCTh HANPABJICHUS HHIYKIHOHHOTO
TOKa OT YCIIOBHI €r0 BO3SHUKHOBEHHS.

4. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OmbITBl 1O WCCIENOBAaHMIO  SIBICHUS
JIEKTPOMarHUTHOMN WHTyKINH:
HCCIIEIOBAaHUE  M3MEHCHUU 3HAa4eHUd U
HanpaBJICHUA UHAYKIIMOHHOI'O TOKa.

HpOBeHeHI/IC COBMECTHO C II€AaroroM OIIBITOB IIO HCCICOAOBAHHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ
WHIOYKOUHW: UCCIICTOBAaHNE W3MCHEHHUM 3HAYCHUS U HamnpasJICHUSA HHAYKIIUOHHOI'O TOKa

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

Temarnyeckuii OcHOBHOe cofiepKaHue OcHOBHBIE BU/BI AeSITEJIbHOCTH YIAIIHXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
MexaHuyeckoe MexaHndeckoe ABKeHHE. MarepuanbHas | AHAIM3 ¢ TOMOIIBIO MEJarora u 00CyXICHUE Pa3INIHbIX IPIMEPOB MEXaHNIECKOTO IBIKCHHS.
JABHKEHHE touka. Cucrema otcuéra. OtHOcHTenbHOCTH | OOCYXAEHHE COBMECTHO C IE€ArOrOM I'PaHUI] MIPUMEHUMOCTH MOJIENTH «MaTepHaIbHast TOUKa».
U CIIOCOOBI ero MEXaHWYeCKOro  JBWXKeHHA.  PaBHoMmepHoe | Ommcanue mocie OOCYXKICHHS C IEAaroroM MEXaHWYeCKOTO ABMKEHHS Pa3IHYHBIMH CIIOCOOaMU
onucanus (10 4) | npsiMonuHeitHOe nBWXeHUE. Hepasnomepnoe | (ypaBHEHHE, TaOnuIa, rpaduk).
npamonuneinoe  osudicenue.  CpemHsiss  u | AHaIM3 TOJ PYKOBOJACTBOM IeJlarora JKW3HEHHBIX CHTYyallid, B KOTOPBIX IPOSBISETCS
M2HOGEHHAS cKoOpocmb mena npu | OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHXKCHHSI.
HepagHOMEPHOM OBUICEHUU. HaGumroienue MexaHn4ecKoro JIBIKEHHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEJ OTCYETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHUE MyTeH U TPAeKTOPHUH JBIXKEHUS C ONOPOI HAa TEXHOJIOTHUECKYIO KapTy MOJ PyKOBOICTBOM
npamonuHelnoe osuoicenrue. CobosHOE | megarora OZHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX TeJl OTCUETa.

nanenue. Onvimoi I anunes.
Pasnomepnoe oeudicenue no oxpysicnocmu.
IHlepuoo u wacmoma obpawenus. Jluneiunas u
yenosas ckopocmu. L{enmpocmpemumensroe
YcKopeHue.
JHemoncmpayuu
1. HabmoneHne MeXaHMYECKOTO IBHKEHUS
TeJla OTHOCUTENBHO Pa3HbIX T OTCUETA.

2. CpaBHeHne  myTed M TPaeKTOpHUH
JIBIDKEHUSI OJHOTO W TOTO JKe Tena
OTHOCHUTENIFHO Pa3HbIX TEJ OTCUETA.

3. U3sMmepeHne  CKOPOCTH H  YCKOPCHHUS
MPSIMOJTUHEWHOTO JBIIKCHHS.

4. UccienoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JIBIXKCHHS.

5. HaGmronenue TIBHKCHUS Tena 10
OKPY>KHOCTH.

6. Habmrogenue MeEXaHUYECKHX  SIBIICHHMH,
NPOUCXOIAIINX B  CHCTEME  OTCYéra
«Tenexxa» mnpu €€ paBHOMEPHOM H
YCKOPCHHOM  JIBHKEHHH OTHOCHTEIBHO

KabmHeTa (PU3HKH.

AHanu3 ¢ IOMOIIBIO Ieiarora TekcTa [anuest 00 OTHOCUTEILHOCTH IBM)KSHNS; BBIIIOJTHECHUE 3aaHUi
10 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocreiimme BBEMHUCICHUS IO 00Opasly CpPEeIHEH CKOPOCTH CKONBXCHUS OpycKa WM JBHIKCHUS
IIApHUKA I10 HAKJIOHHOHN IIOCKOCTH.

AHanu3 ¥ 00CyXACHHE C OMOPOil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOICTBOM Ielarora croco0os
NPHOIIIDKEHHOTO ONPE/IeIeHHsT MTHOBEHHON CKOPOCTH.

OrmpezenieHne TOCIe PAaCCY)XKACHHUS C MEJaroroM IO CXeMe CKOPOCTH PaBHOMEPHOTO JBHIKEHHS
(1Iapuka B )KMIKOCTH, MOZEIH DJIEKTPUYECKOTO aBTOMOOMIIS M T. I1.).

OmnpeneneHre COBMECTHO C TIE€IAaroroM IIyTH, NMPOWICHHOTO 3a JAHHBIH MPOMEXYTOK BpEMEHH, U
CKOPOCTH TeJa 110 IrpadMKy 3aBUCHMOCTH MYTH PABHOMEPHOT'O JIBHIKEHHUS OT BPEMEHH.
HavanbHple mpencTaBiieHHE O MPHUHIUIAX JACHCTBUS IPUOOPOB, H3MEPSIOMINX
(ciMIOMETPOB).

IIpocreiimue BbUUCIEHHUS 1O 00pa3lly IMyTH W CKOPOCTH NPH PaBHOYCKOPEHHOM IPSIMOJMHEHHOM
JBHIKCHHH Tea.

OmnpeneneHne COBMECTHO € MEAAroroM MPOMICHHOTO IyTH W YCKOPEHHMs JIBIDKEHHUS Tella Mo rpaduKy
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O NPSIMOJIMHEHHOT'O JIBIXKEHNUS TeJla OT BPEMEHH.
OmnpeneneHue C TOMOINBIO II€arora YCKOpEHHs Tejla IpPH PaBHOYCKOPEHHOM JBH)KEHHH 110
HaKJIOHHOH IIOCKOCTH.

M3mepeHne mo CXEMeIocie pPacCyXKAEHHs C MNeJaroroM IEepuoia M YacTOThl OOpalleHus Teia o
OKPY>KHOCTH.

OmnpereneHne HaX0XKACHHUS O] PYKOBOJACTBOM I€/Iarora CKOPOCTH PaBHOMEPHOTO JABMIKEHHS Tela
10 OKPY>XKHOCTH.

CKOPOCTh

49




Jlabopamopnuvie padbomovt u onvimol.

1. Koncmpyuposanue mpakma 0is paseona u
oanvheliue20 PasHOMEPHO20 — OBUIICEHUS
WapuKa Uiy meiedjicKu.

2. OmnpeneneHue cpemHen CKOpOCTH
CKOJIbXKEHUSI Opycka WM JIBMDKCHUS
HIapHKa [0 HaKJIOHHOH MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHsT  Tela  IpHU
PaBHOYCKOPEHHOM JIBUDKEHUH o
HaKJIOHHOH MJIOCKOCTH.

4. UccnenoBaHue 3aBUCHMOCTH IYTH OT

BpEMEHH npH PaBHOYCKOPEHHOM
JBIKCHHUU 0e3 HadyalbHOH CKOPOCTH.

5. Ilposepka eunomesvl: ecau npu
PABHOYCKOPEHHOM 08udiceHuU oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCS
KaKk — pAa0  HeuémHuIX  yucer, Mo
coomeemcmeyiowue nPOMENHCYMKU

6pemMeHuU 00UHAKOBWL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 gAeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa3o0paHHBIII COBMECTHO C IIEJaroroM Ha OMNpEAeNCHHE KHHEMAaTHYECKHX XapaKTEPHUCTHK
MEXaHWYECKOTO JIBI)KCHHMS Pa3IUIHBIX BUIOB.

PacnoznaBanme 1 npuOMMKEHHOE OMMCAaHUE MO 00pasIy mocie 0OCYKICHUS ¢ IMEJaroroM pa3iIndHbIX
BU/IOB MEXaHWYIECKOTO ABMKCHHS B MPHUPOJEC M TEXHUKE (Ha MpuMepax CBOOOJHO MajaroIluX Ted,
JIBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEJICTB U JIP.).

B3aumopeiictBue
Tea (20 )

Ilepselii 3akoH Hbrorona. Bropoil 3axkoH
Herorona. Tperuit 3akoH HeroTtoHa. [lpunyun
Cynepnosuyuu Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKObHCEHUSA, CULA MPEHUsL NOKOS,
opyeue 6U0bl MpeHus.

Cuna TsDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHHUA. YCKOPEHHE CBOOOIHOTO ITaJCHUS.
Heusicenue nnanem gokpye Coanya (MC).
Ilepsas kocmuueckas ckopocme. Hesecomocmo
u nepeepysKu.

PaBHoBecue MaTepHalibHOU TOYKH.
Abcomomno  meépooe  meno.  Pasnogecue
meépooco  mena ¢  3AKPEeniéHHOU  OCbio
epaujeruss. MOMEHT cunbl. [lenmp maxcecmu.

Hemoncmpayuu

1. 3aBHCHMOCTD YCKOpEHHS Tejla OT MAacChl

TeJa U JeHCTBYIOLIEH Ha HETO CUJIBI.

2. HaGmonenne  paBeHCTBA  CHII

B3aUMOJICHICTBHU TEJ.
3. 3MeHeHne Beca Telna IpU YCKOPEHHOM

pu

HaGmonenue n o0cyskaeHHe COBMECTHO C IENAaroroM OMBITOB C JBM)KEHHUEM Tella NMPU YMEHBIICHHH
BJIUSHUS IPYTHUX TEN, NPENATCTBYOUIUX IBHKEHUIO.

AHanu3 1o cxeMme MOCJe PACCYX AEHHUS C IeJaroroM TeKkcTa lammies ¢ OMHMCaHHEM MBICIEHHOTO
9KCIEPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPIMH; BBIMOJHEHHE 3aJaHUH 10 TEKCTY (CMBICIOBOE
YTEHHE).

OO6cyxaeHre MoJT PyKOBOJCTBOM TeIarora BO3MOXKHOCTH BBHITIOJHEHHUS 3aKOHA HHEPIIHU B Pa3IMIHBIX
cUCTeMax OTCYETA.

Habnromenne m oOCyXIeHHE COBMECTHO C IIEJaroroM MEXaHHYCCKUX SIBICHHH, IPOUCXOMAINX B
cucteme orcuéra «Tenmexka» mnpu €€ paBHO-MEPHOM M YCKOPEHHOM JBMXKEHHH OTHOCUTEJIBHO
KaOuHeTa (PH3HUKH.

JlefcTBUS C BEKTOpaMU CHJI: BBIIIOJIHEHHE 33JJaHUH 110 CI0XKEHHUIO U BBIYMTAHUIO BEKTOPOB.
HaGmiozienue 3a NpoBeleHHWEM OIBITOB, JIEMOHCTPUPYIOUIMX 3aBUCHMOCTb YCKOPEHHUS Tejla OT
IIPWIOKEHHOM K HEMY CHJIBI U MACChI TeJa.

AHanu3 1 00BSICHEHHE C OTIOPOIl Ha TEXHOJOTHYECKYIO KapTy MO PyKOBOJCTBOM TI€Jarora siBI€HHUH ¢
HCI0JIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pemrenue THUMOBBIX pacuéTHBIX 3aaad B 1—2 JeWCTBUSI ¢ OMOPOH HAa anrOpPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TEJaroroM C HCIOJb30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIa
CJIO’KEHHUSI CUIL.

OnpezneneHre COBMECTHO € MEJAaroroM *E€CTKOCTU NPY>KUHBL.

AHanu3 cuTyaluii ¢ ONnopoil Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOJCTBOM IE€Aarora, B KOTOPBIX
HaOIIOIaI0TCs ynpyrue nedopManuy, U uX 00bICHEHHE C HCIOJIb30BaHUEeM 3akoHa ['yka.
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JBHKCHHH.
JlaGopaTopHbie paGoThI M OMBITHI.
1. VccnenoBaHue 3aBUCHMOCTH CHJIBI TPECHUS

CKOJBXKEHUSI OT CWIBI  HOPMAIBHOTO
JaBIICHNS.
2. Onmpenenenne  Kod(pPUIUEHTA  TPEHUS
CKOJIB)KEHHUSI.

3. Onpenenenue KECTKOCTH NPYKHHBI.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 neicTBUS ¢ ONMOPOH Ha anropuTM, NpPEeaBapUTEIbHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C MCIIONB30BaHUEM 3aKkoHa ['yKa.

HccnenoBanue npu NOMOIIM NEAArora 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CHUJIbI HOPMAJIBHOTO
nmasieHus. CoBMeCTHOE 00CYXIEHHE Pe3yIbTaTOB UCCIICIOBAHHUS.

OmnpexneneHne MOA KOHTPOJIEM IIeIarora ¢ OMOpoi Ha KOHCTIEKT KO3 (UITHEHTa TPEHHS CKOITBKECHUS.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenne THMOBBIX pacdy€THBIX 3a7ay B 1—2 AEHCTBUS C OMOPOIl Ha alropuT™, HpeaBapUTEIbHO
pa300paHHbIIl COBMECTHO C MEIaroroM ¢ UCHOIb30BaHUEM (POPMYJIBI JUTS CHIIBI TPEHUSI CKOJIBKEHHS.
AHanu3 1O cxeMe IIOoClie pacCyXIEHUs Iejarora O ABWKCHUM Tel TOJBKO TOJA AEHCTBHEM CHIIBI
TAKECTH — cBOOOIHOTO MajIeHusl.
OO0BsACHEHHE TI0J] PyKOBOJCTBOM Te1arora He3aBUCHMOCTH YCKOPEHHUS CBOOOTHOTO MAJCHUS OT MacChl
Tena.

OLeHka COBMECTHO C MENAroroM BEJIWYUHBI CHJIBI TATOTEHUS, AEHCTBYIOLIEH MEXAY ABYMS TeJlaMu
(mmst pa3HBIX Macc).

AHanu3 ¢ omopod Ha MUAAKTUYCCKAN MaTephal ABIKCHHS HEOSCHBIX TeN IMOJ JEHCTBHEM CHIIBI
TATOTCHHUSA (C UCTIOIE30BAaHUEM JOMOTHUTEIEHBIX HCTOYHHKOB HH(DOPMAITHH).

Perienue THMOBBIX pacuETHBIX 3a7ady B 1—2 JCUCTBUS C OMOPOIl Ha alrOPUTM, IPEIABAPUTEIHHO
pa300paHHbIl COBMECTHO C TI€JaroroM C UCIOJIb30BAaHHEM 3aKOHA BCEMUPHOTO TSTOTSHUS U (hOPMYJIBI
JI7Is1 pacy€Ta CUJIbI TSHKECTH.

HaGmonenne wu oOCykJeHHME C TOMOLIbIO I€Aarora OIBITOB [0 HW3MEHEHHIO Beca Teja
IIPU YCKOPEHHOM JIBHYKEHHU.

AHanu3 ¢ IOMOIIBIO [Ie1arora ycJIOBUN BO3SHUKHOBEHHS HEBECOMOCTH U TIEPETPY3KH.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ ONMOpPOM Ha ajaropuT™, NpeABapUTEIbHO
pa300paHHBIN COBMECTHO C TIEJarOroM Ha OTpe/IeJICHHE Beca Tella B Pa3INYHBIX YCIOBHUIX.

AHanu3 ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MOJA PYKOBOJICTBOM I€Aarora Cui, JIEHCTBYIOIIHUX Ha
TEJI0, OKOSLIEECs Ha OTIOpE.

OrnpeneneHue ¢ NOMOUIbIO TIe1arora LEeHTpa TSYKECTH Pa3InUHbIX TEl.
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3aKOHBI
COXpaHeHHsI
(10 v)

Nmvmnynsc tena.  Msmenenue  umnynasca.
Hmnyase cunvl. 3aKOH COXPaHEHUS] MMITYIbCA.
PeaktuBHOE aBmkenne (MC).

Mexannueckasi pabota ¥ MOIIHOCTE. PaboTa
CHUI TSDKeCTH, ynpyeocmu, mpenus. Ceéa3v
onepeuu u pabomul. IloTeHIMaNbHAs HEPTHA
Tena, MOAHATOIO HAaJ IOBEPXHOCTBIO 3EMIIN.
Tlomenyuanvhas sHepaus cocamou RPYICUHbL.
Kunernueckas JHEprus. Teopema o
KuHemuueckou dHepeuu. 3aKOH COXPAHEHUs
MEXaHUYECKOH HEPTUU.

Jemoncmpayuu
1. Tlepenaya mmmynbca IpH B3anMOACHCTBUHU

TeJl

2. TIpeobpa3oBanus
B3aUMOJACHCTBUH TEIl.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aUMO/ICHCTBUMU.

4. CoxpaHeHHME HMIYyJbCa MNpH aOCOJIOTHO

yIPYroM B3aUMOJICHCTBUH.

HaGmronenne peakTMBHOTO ABU)KCHUS.

6. CoxpaHeHHE MEXaHMYECKOHl JHEpruu mnpu
CBOOOTHOM TaICHUH.

7. CoxpaHeHHE MEXaHMYECKOH 3Heprum Ipu
JBIDKCHUH Tella MO ISHCTBHEM IIPY>KUHBL.

Jlabopamopnvie padbomot u onvimul.

1. Ompenenenne paOOTHI CHIIBI TPEHHS HpPH
PaBHOMEPHOM  JABI)KEHMHM  Tela  II0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Ompenenenne pabOThI CHIIBI YIIPYTOCTH MPH
morpEMe rpy3a C HCTIONIb30BaHUEM
HETIOABIDKHOTO U TTOIBMKHOTO OJIOKOB.

3. H3ydenue 3aKoHa COXpaHEHUs YHEPTHU.

SHEPTUH pu

o

HabGmonenne u 00CyXIeHNE ¢ IOMOIIBIO MEarora OmbITOB, IEMOHCTPUPYIONINX Tepeaady UMITYIbca
IPY B3aUMOJAEHCTBUH TEJ, 3aKOH COXPAHEHHs HMITyJbca INPHU aOCOMIOTHO YIPYrOM M HEYIPYroM
B3aUMOJIEUCTBHUH TEI.

HaGmonenne neMOHCTpanny IeAarora CUTyaluii B OKPYXKAIOIIEH JKU3HH C MCIOJIb30BaHUEM 3aKOHA
COXPaHEHH UMITYJIbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTUBHOTO ABWXKEHUS B IIprpoJe U TexHuke (MC — Ouomnorus).

IIpuMeHeHHE COBMECTHO C NEJaroroM 3aKOHAa COXPaHEHUS MMITyJbca AN pacdéra pe3ysNbTaToB
B3aUMOJICHiCTBUsL Ten (Ha mpuMepax HEYNpPYroro B3aWMOJIEHCTBUS, YIPYroro NEHTPaJIbHOTO
B3aUMO-JICHCTBHS IByX OJIMHAKOBBIX TEJI, OJJHO U3 KOTOPHIX HEMO-BHUXKHO).

Pemenne THUMOBBIX pacy€THBIX 3agad B 2—3 IEWCTBUSA C OMOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHbBII COBMECTHO C MEJAroroM ¢ MCIOIb30BaHNEM 3aKOHA COXPAaHECHUS MITYIIbCA.
OmnpeneneHre ¢ OMOPOH HA AUAAKTHYECKUN MaTepHan padOThl CHIIBI YIPYTOCTH NpH MOABEME Tpy3a
C MCTIOJIb30BAHNEM HEMOABHKHOTO U ITOJBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO C MEJAroroM MOITHOCTH.

N3mepeHne ¢ MOMOIIBIO Ne1arora MOTeHINAIBHOW SHEPTHU YIPYTO 1e(OPMUPOBAHHON NPy KHHBI.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
Habnromenue 3a 3KCIEPUMEHTAIBHBIM CPAaBHCHHEM HW3MEHCHHUS MOTCHIIMAIBHON M KHHETHUCCKOM
9HEPruil Tena Mpu ABUKEHUU 110 HAKIIOHHOM INIOCKOCTH.

HaGmonenue 3a sKCIepUMEHTAIbHOW IPOBEPKOIl 3aKOHA COXpaHEHMs MEXaHUUYECKOH SHEepruu mpu
cBOOOTHOM TaICHUH.

IIpuMmeHeHre Ha HayaabHOM YPOBHE, C ONOPOM HA JUAAKTUYECKHM MaTepuan 3aKOHa COXPaHEHMS
MEXaHUYECKOW SHEPruu Ul pacuéTa NOTCHIMAIBHON U KHHETUYECKOM SHEPTUil Tena.

Pemenne TUMOBBIX pacy€THBIX 3a4a4 B 1—2 JelcTBUS ¢ ONOPOH HAa alrOpUTM, MPEIBAPUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIIOJb30BAHMEM 3aKOHA COXPAHEHHWS MEXaHMYECKOH
SHEPIHU.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 u)

MexaHu4yeckue
KoJieoanust (7 4)

Konebatenpnoe  nBuwkeHue.  OCHOBHBIE
XapaKTEpUCTUKU KOJICOaHWH: TepHoJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuxy.  Ilpespawjenue  snepeuu  npu
KoebamenbHoOM O8UNCECHUU.
3aryxaromue KoneOaHUSI. BBIHYXIeHHBIE
Kxonebanus. Pe3onanc.
Jemoncmpayuu?
1. HaOmronenne  xonebaHWil  Tell  IOK
JIEACTBHEM  CHJILI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. HaGmonenue konebaHuid rpy3a Ha HUTU U
Ha Npy>KUHE.

3. HaGmonene BBIHYXJICHHBIX KOJeOaHUN U
pe3oHaHca.

Jlabopamopnuvie padbomovt u onvimol.

1. Ompenenenne  4acToTel W IEpUoaa
KoJe0aHNH MaTEMaTHIECKOTO MAasTHHKA.

2. OmpeneneHne  4acTOTBIl W IepHoJa
KoJIeOaHUH TPYXKUHHOTO MasTHUKA (WU
AJIEKTPOHHAS JEMOHCTPALIUSA).

3. UccnenoBanne  3aBUCHMOCTH  IIepHoOJa
KoJieOaHWH TMOJBEIICHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

4. VccnenoBaHue  3aBHCHMOCTH  II€pPHOAA
KoneOaHWi MPYKMHHOTO MAasTHUKA OT
MacChl rpysa (v JICKTPOHHAS
JIEMOHCTPAIIHSA).

5. IlpoBepka  HE3aBUCHMOCTH neprosa
Kone0aHni Tpy3a, MOABEHICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OnbITBI, AEMOHCTPUPYIOLIUE 3aBUCHMOCTh

rnepuoja KoJjebaHui MPYKUHHOTO
MasTHHKAa OT MAacChl Ipy3a U >KECTKOCTH
MPY>KUHBL.

7. U3mepenne YCKOpEHHS cBO0OOTHOTO
MaIeHUs (wmm ANIEKTPOHHAS
JIEMOHCTpanus).

HaGmonenue xonebaHuil mox AeHCTBUEM CHIJI TSDKECTH M YHIPYTOCTH M OOHApy>KeHHE IMpPU ITOMOIIH
nejarora NoJ0OHBIX KoJieOaHUH B OKPYKAIOIIEM MHUpE.

AHanu3 COBMECTHO C TeAaroroM KojeOaHW Tpy3a Ha HHTH W Ha mpyxuHe. OmpenencHue IO
ANTOPUTMY YaCTOTHI KOJICOaHUH MaTEeMaTHIECKOTO U MPYKUHHOTO MAasiTHUKOB.

Habnronenue n 00bsICHEHNE C TIOMOMIBIO ITE1arora SBJICHUS Pe30HaHCa.

HccnenoBanne ¢ omopodl Ha ajiropuT™M, HpEeABAPUTEIBHO Pa30OpaHHBIH COBMECTHO C IIE€Aarorom,
3aBHCHMOCTH TIepHo/1a KoJieOaHuil MOIBEMIEHHOTO K HUTH TPY3a OT JJIMHBI HATH.

IIpoBepka ¢ Omopodl Ha TEXHOJIOTMYECKYH) KapTy IOJ PYKOBOJACTBOM I€arora He3aBHUCUMOCTH
nepro/ia KojebaHuii rpy3a, oJBEICHHOTO K JEHTE, OT Macchl Ipy3a.

HaGmonenue u o0cyxieHre noj pyKOBOJCTBOM IeJlarora OnbITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
nepuoja Kojae0aHuH NpyKUHHOTO MasgTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKUHBL.

IIpuMeHeHre ¢ MOMOIIBIO TIelarora MaTeMaTHYEeCKOT0 U MPYKMHHOTO MasTHUKOB B KaueCTBE Moeen
JUISL OTIMCaHMs KOJIeOaHUI B OKPY)KAIOIIEM MUpE.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOM Ha alIrOpUTM, IMpeaBApUTENHHO
pa300paHHBIN COBMECTHO C MEIaroroM, CBS3aHHBIX C BEIYUCICHUEM WIIH OIEHKOW 4acTOTHI (TIeproaa)
KoJleOaHuH’
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MexaHudyeckue
BOJIHBL. 3BYK

8w

Mexannueckue BOJIHBI. CaoiicTBa
MEXaHHYECKHX BOJIH. Ilpodonvhule u
nonepeumvie GONHbL[MUHA B0IHBI U CKOPOCHIb
eé pacnpocmpanenus. Mexanuueckue 60Hbl 8
meépoom meine, cericmuyeckue 6oinvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompadsicenue 38yka. Ungpassyk u yiompassyx.

Jemoncmpayuu?
1. Pacmpocrpanenue

TIOTIEPEYHBIX BOJH.
2. HabmiomeHne 3aBHCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AxycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11e/1arora BOJHOBBIX SIBJICHUH B OKPYKarOIEM MHpE.
HaGmoneHne COBMECTHO C II€aroroM paclpOCTpaHEHUs! NPOJOJIBHBIX W IONEepeYHbIX BOJH (Ha
MOJIETIN) ¥ OOHApPY’KEeHNE aHAJIOTMYHBIX BU/IOB BOJIH B PUPOJIE (3BYK, BOISHBIC BOJIHBI).

Beruncinenre B 1—2 nedCTBUS ¢ ONMOPOH Ha alrOpUTM, MPEIBApUTENBEHO Pa300OpaHHBIH COBMECTHO C
MeIaroroM JUIMHBI BOJHBI U CKOPOCTH PacIpOCTPaHEHHs 3ByKOBBIX BOJIH.

Habnronenne 3a SKCHEPUMEHTAIBHBIM OIPENENICHHEM T'PaHMI] YacTOTHI CIBIIINMBIX 3BYKOBBIX
KoneOaHuH.

Habnronenue 3aBUCUMOCTH BEICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE C UCIIONB30BAHHEM MYy3bIKaJIbHBIX
HHCTPYMEHTOB).

Habnronenue u 00bsICHEHHE C IOMOIIBIO IIEIarora sIBJICHHs aKyCTHYECKOTO pe30-HaHca.

YTeHne COBMECTHO C IIeIaroroM OPUTHHAIBHOTO TEKCTa, MOCBSLIEHHOTO HUCIIONB30BaHHIO 3ByKa (MIIH
yIbTpa3ByKa) B TEXHUKE (9XOJIOKALMs, YIbTPa3BYK B MEAMIMHE U Jp.); BBINOJHEHUE 3alaHUi
IO TEKCTY (CMBICIIOBOE UTEHHE)

Pazneua 10. D1eKTPpOMAarHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U 3J1eKTPOMAarHu
THBIE BOJIHBI

8w

oJIe.
BOJIHBL. Ceoticmea
9NEKMPOMALHUTNHBIX BOJIH. Hlxana
INEKMPOMACHUMHBIX ~ 601H.  Hcnoavzosanue
INEKMPOMASHUMHBIX 80IH OI51 COMOBOU CBA3U.
ONeKTpOMarHuTHas pupona CBeTa.
Ckopoctb cBeTa. BonHoBbIE CBOIICTBa cBETa.
Jemoncmpayuu?
1. CpoiicTBa 37IEKTPOMAarHUTHBIX BOJH.
2. BonHOBEBIE CBOMCTBA CBETA.
Jlabopamopnvie padbomot u onvimul.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH c IIOMOIIIBIO MOOHJIBHOTO
TeneoHa.

DJIeKTPOMArHUTHOE
DneKTpOMarHuTHbIE

ITocTpoeHre TPOCTHIX pacCykKICHWH Ha OCHOBE MOATOTOBJIEHHBIX BBIPAKCHHUIM, 00OCHOBBIBAIOIINX
B3aMMOCBA3b DJICKTPUYECKOT0 1 MArHuTHOI'O MOJIEH.

HaGmonenue 3a sKkceprUMEHTaNbHBIM H3YYEHUEM CBOMCTB DJIEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBI0 MOOHIBHOTO TejedoHa).

AHau3 ¢ TOMOIIBIO [TEIArora PEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOTO OPraHUu3Ma.

AHaHI/I3 COBMECTHO C TI€garoroM TEKCTOB, OIMUCBIBAIOIIUX TMIPOABJICHUA JBJICKTPOMArHUTHOI'O
W3ITyYEHHs B IPUPOJIE: KUBBIE OPTAaHU3MBI, H3TyYEHHUsT HEOECHBIX TeN (CMBICTIOBOE UTEHHE).
Pacro3HaBaHye W aHAN3 Pa3INYHBIX IPHMEHEHHUH 3JIEKTPOMArHUTHEIX BOJIH B TEXHHKE C OMOPOM Ha
TEXHOJOTHUECKYIO KapTy MO/ PyKOBOJICTBOM ITEIarora.

PelieHre THITOBBIX PacuéTHBIX 3a1ad B 1—2 JIeHCTBUS ¢ OMOPOM Ha ajiropuTM, MPEIBAPUTENHHO
pa3o0paHHBIM COBMECTHO C TIEArOTOM C MCIIOIb30BaHHEM (POPMYJT JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIHBI ¥ YaCTOTHI CBETA.
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Paznen 11. CBeroBbie siBieHus (15 u)

3akoHbI
pacnpocTpaHeHH
s1 cBeta (6 4)

JlyueBass mozpenp cBera. MCTOUHUKM CBeTa.
IHpamonunetinoe  pacnpocmpanenue  ceema.
3ammenua Coanya u Jlynol. OTpakeHHE CBETA.
Inockoe seprano. 3axon ompasicenus ceema.
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeta. [lonnoe enympennee ompaoicenue ceema.
Hcnonvzosanue nonnozo sHympennezo
ompasicenusi 8 ONMUYECKUX C8emMoBOAAX.

Jemoncmpayuu?

1. [IpsaMonmHEHHOE pacIpoOCTpaHEHUE CBETA.

2. OTpaxcHue cBeTa.

3. [lomyuenne w300paXeHUH B  IDIOCKOM,

BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

4. TIpemomiieHHE CBETA.

5. Onruyecknii CBETOBOI.

Jlabopamopnwie padomot u onvimel.

1. UccnenoBanue 3aBHCHUMOCTH yria
OTpaXEHHsT CBETOBOTO Jyd4a OT yIja
MaJCHUS.

2. V3yyenue XapakTepHCTHK H300paKeHUs
IpeaMeTa B INIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCHMOCTH yria
MPEJIOMJIEHUsT CBETOBOTO Jyda OT yIJya
MaJICHNs HA TPAHULE «BO3IYX—CTEKIIO.

Habnromenue OIBITOB, IEMOHCTPUPYIOIIMX SBICHHE MPSIMOJIMHEHHOTO pPaCIpOCTpAaHEHHS CBeTa
(BO3HHKHOBEHHE TEHHU M IOJYTECHH), ¥ MX HWHTEPHPETAHs C HCIIOIB30BAHHEM ITOHATHA CBETOBOTO
aIyya.

OOBsACHEHHE U MOJICIHPOBAHKE TIOCIE PACCYKACHUS C IEJaroroM I0 CXeMe COJHEYHOT'O W JIYHHOTO
3aTMEHUM.

UccnenoBanue ¢ onopoii Ha TEXHOJIOTMUECKYIO KapTy MO/ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yrIiia
OTPa)KEHMsI CBETOBOTO JIy4a OT yIJia aJCHUs.

M3yueHne ¢ mOMOIIBIO MeAarora CBOMCTB U300paKCHUS B INTIOCKOM 3epKajie.

Habnronenne u OOBSICHEHHE COBMECTHO C IEJaroroM OMNBITOB IO TMOJIYUYCHHIO H300pakKeHUH B
BOTHYTOM W BHIITYKJIOM 3epkajiax. HaOmoaeHrne U 0ObsICHEHHE TOCIe PacCyKICHUS C IEJaroroM Io
CXEME OIBITOB IO MPEITOMJICHHIO CBETA HAa IPAHULE PA3IUUYHBIX CPEN, B TOM YHCJIE OMBITOB C MOJHBIM
BHYTPEHHUM OTPa)KEHUEM.

UccnenoBanne mox pykOBOACTBOM II€arora 3aBUCHUMOCTH yIjla MPEJIOMIIEHUS OT yrja NaieHHs
CBETOBOTO JIy4ya Ha IPAHULIE «BO3AYX—CTEKIION.

PacnozHaBaHue ¢ mMoMoILbIO MeAarora SIBJACHUM OTPa)KCHUS M IMPEIOMIICHUSI CBETa B MOBCEJHEBHOM
JKU3HU. AHAIU3 U 00BSCHEHHE COBMECTHO C TIEIarOrOM SIBIICHUSI ONITUYECKOTO MUPaXKa.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOWM Ha alIrOpUTM, IMpeaBapUTENBHO
pa3o0paHHBIA COBMECTHO C MEJJarOroM C MCIOIb30BAHUEM 3aKOHOB OTPAYKEHUS M MPEJIOMIICHHS CBETA.

JIun3bl
U ONTHYeCKHe
npu6opsl (6 1)

Jlunza. Xopn nyueil B nuH3e. Onmuueckas
cucmema gomoannapama, MUKPOCKONAa U
meneckona (MC). [naz xax onmuueckas
cucmema. Bruzopykocms u danbHozoprocme.

Hemoncmpayuu?

1. Xonx nmydeit B cobmuparonieit TuH3e.

2. Xopn ny4eii B paccenBaroleit JuH3e.

3. [onyyeHne U300pakeHUH C TMOMOIIBIO

JIMH3.
4. TTpuHun IEUCTBHUS
MHUKPOCKOTIA ¥ TEJIIECKOTIA.
5. Mogens rinasa.

(oroanmapara,

[Tonyuenne moj KOHTpPOJEM Iefarora M300paXeHWH ¢ MOMOIIBIO COOMparolieil M paccemBaroniei
JIVH3.

OmnpeneneHne C ONOpPOH Ha aIrOpUTM pa3pabOTaHHOIO COBMECTHO C IelaroroM (pokycHOro
PacCTOSHUS U ONTHYECKOW CHIIBI COOMpPAIOIet JIMH3EI.

AHanu3 COBMECTHO C TM€JaroroM YyCTpoiicTBa M NpPUHIOMIA JEHCTBUS HEKOTOPBIX ONTHYECKUX
nprbopoB: poroamnmapaTa, MUKpocKkora, Teneckona (MC — GHOIOTHSA, aCTPOHOMUS).

AHanu3 ¢ OMopoi Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJICTBOM TI€/Iarora siBJICHUN OJIM30PYKOCTH U
JTATbHO30PKOCTH, pUHIHMA AeHcTBHS 09k0B (MC — Onosorus).
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Jlabopamopnuvie padomot u onvimul.

1. [Tony4yenne u300paKEHU C MOMOLIBIO
COOUPAFOIICH JIMH3KI.

2. OnpenencHrue (OKYCHOTO PACCTOSHHS U
ONTHYECKOH CHIIBI COOMpAIoIeil JHMH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pa3zo:kenue
0eJI0ro cBeTa
B cnekTp (3 )

Pasnoorcenue benoeo ceema 6
cnexmp. Onvimul Hviomona. Cnooicenue
CheKmpanbHblx Yyeemos. Jucnepcus ceema.
Jemoncmpayuu?
1. PaznoxeHue Oenoro cBera B CIEKTP.
2. Ilomyyenne Oenoro cBeTa IpPHU CIOXCHUHU
CBETa pa3HbIX IBETOB.

Jlabopamopnuvie padbomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CHEKTp.

2. OnbITHL IO BOCHPUSITHIO I[BETA NPEIMETOB
Npu  HMX HaOJNIONEHHH uepe3 IBETOBBIC

GUIBTPBL.

Habnronenue coBMECTHO ¢ IeIaroroM Io pasIoKeHHIo OeIoro cBeTa B CHEKTD.

HaGmonenue n o0bsicHeHre Ha 6a30BOM ypOBHE I10]] PyKOBOJCTBOM I€JJarora OIbITOB IO MOJTY4eHHIO
0eoro cBeTa Ipy CIOKEHUU CBETA Pa3HBIX IIBETOB.

[IpoBeneHue 1 OOBSCHEHNE MO PYKOBOJICTBOM IIEJIarora ONBITOB IT0 BOCIPHSATHIO IIBETAa NPEIMETOB
TIPY MX HAOFOJICHUH Yepe3 IBETOBBIC (PUIBTPHI (IIBETHBIC OUYKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U NOIJIOLeHH e
cBeTa aTOMOM
(4 9)

Onvimel Pezepghopoa v munanetapHas MOJIENb
atoma. Mogens aroma bopa. Hcnyckanue u
noenowenue  ceema  amomom.  Keammul.
Jlunetiuamoie cnekmpeoi.

OOcyxIeHne ¢ TIOMOIIBIO Mejarora Lenud onbToB Pesepdopaa mo ucciaeqoBaHHIO aTOMOB,
BBIIBIDKEHHE THIIOTE€3 O BO3MOXKHBIX pE3yJbTaTax OIBITOB B 3aBHCHMOCTH OT MpPEIIOJIaragMoro
CTPOEHHSI aTOMOB, ()OPMYJIHUPOBAHKE BBIBOIOB U3 PE3yJIbTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHETapHOI MOJIETIM aTOMa M OCHOBAHHH /171t THIOTe3bI bopa o cranmonapHBIX OpOUTaX AJIEKTPOHOB.
HaGmonienne COBMECTHO € MEAAaroroM CIUIOIIHBIX M JMHEHYATHIX CIIEKTPOB M3JIyUCHHS Pa3INIHBIX
BemecTB. OOBsICHEHHE C OTTOPOH HA TUIAKTHIECKUIT MaTeprall IMHEHYAThIX CIICKTPOB M3JIydEeHUSL.

Ctpoenne
aTOMHOTI0 siipa
(64)

PannoaktuBHOCTE. Anbgha-, bema- u eamma-
usnyuenus. ~ CTpOGHHME  aTOMHOIO  sijpa.
Hyxnounas mooenvb amomnozo siopa. Hzomonoi.
Paouoaxmuenule npespaweHus. Ilepuoo
noaypacnada amomHuix soep.

Jemoncmpayuu

1. CrieKTpbl U3ITy9YCHUS U MTOTIIOMICHUS.

2. CreKTpbl pa3IHyHBIX T'a30B.

OO6cyXIeHne COBMECTHO € TIEJarOrOM BO3MOJKHBIX THITOTE3 O MOJEISIX CTPOCHHS SApa.

OmnpeneneHue Mo CXeMe ¢ MCIOIb30BAaHUEM METOJHYECKOTO MaTepuala Moj PyKOBOJCTBOM I€Jarora
coCTaBa AJACP MO 3aJaHHBIM MACCOBBIM U 3apsAI0BbBIM YHCJIaM W 1O ITOJIOKCHHUIO B nepnonvmecxof?l
cucreme 31eMeHToB (MC — XuMus).

AHanmu3 ¢ OOpOi Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM I€1arora N3MEHEHHsI COCTaBa Aapa
1 €ro MOJIOXKEHHs B IIEpHOIMUECcKOil cucteme npH | |-paguoaktuBHocTH (MC — XuMus).
HccnenoBanne ¢ MOMOIIBIO ME€AArora TPEKOB | |-4acTHIL 110 TOTOBBIM (oTOrpadusim.

HaGmonenue 3a neMoHcTpanueid paboTbl H3MEPEHHsI PaANallMOHHOTO ()OHA C TOMOIIBIO T03UMETPa,
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3. Crextp Bomopoa.

4. HaGmonerne TpekoB B kamepe Bubcona.

Jlabopamopnwvie padbomovt u onvimol.

1. Habniodenue cniowinvlx u JAuHeu4amolx
CHEKMPO8 U3LYyUeHUsL.

2. UccnenoBanue TPEKOB: n3MepeHue
SHEPTrUM YacTUIBl 10 TOPMO3HOMY IIyTH
(mo dororpaguaM) (MaM DIEKTPOHHAS
JIEMOHCTpAIHS).

OIIEHKa €r0 MHTEHCUBHOCTH.
AHanu3 COBMECTHO C MEJaroroM OHOJOrMYeCKUX H3MEHEHHH, MPOUCXOIIIUX MOJ] AeHCTBHEM
pannoakTuBHBIX m3nydeHnid (MC — Onomorus).

Habnronenne neMoHCTparu 00 WCIIONB30BaHHE PAIMOAKTUBHBIX M3MydeHHid B menumuae (MC —
Ouomorus).

SnepHbie
peaxuuu (7 4)

Slnepubie peakuuu. 3aKOHBI COXPaHCHHS
3apsiIOBOTO M MacCOBOTO YHCEIl. DHepeusi C8s3u
amomnvix  adep. Cea3p Maccvl U IHEpIUU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
anepeuu Connya u 36¢30 (MC).

SnepHas SHEPreTHKA. Leiicmeus
PAOUOAKMUBHBIX — UMYHEHUU — HA  JiCUBble
opeanusmel (MC).

JHemoncmpayuu

1. Pabota c4yéTunKa HMOHMU3UPYIOLIUX
U3JIy4EHUH.

2. Peructpaumsi  M3Iy4YeHUS]  TPHPOIHBIX

MHUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie padomot u onvimol.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
9NIEKTPOHHAS IEMOHCTPALIHS).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C OMOPOM Ha alIrOpUTM, IpeaBaApUTENHHO
pa30o0paHHBIl COBMECTHO C IEJaroroM C HCIOJb30BAaHUEM 3aKOHOB COXPAaHEHHMS MAacCOBBIX U
3apsJIOBBIX YMCE]I HA OIPEIEICHHUE DPE3yJIbTAaTOB SIAEPHBIX PEaKLMil; aHaau3 BO3MOXXHOCTU WIH
HEBO3MOXXHOCTH SIIEPHON PEAKLIMH.

OreHKa ¢ TTOMOIIBIO TTEAarora YSHEPTUHU CBSI3M SIEp C HCIOIB30BaHuEM (OpMYITBI DUHIITEHHA.
OOcyXIeHre COBMECTHO C IIEJaroroM IIePCIIEKTHUB HCIONB30BAaHUS YIPABISEMOTO TEPMOSIECPHOTO
CUHTE3A.

OOcyXIeHre COBMECTHO C TENaroroM MPEeHMYIIECTB W JKOJIOTHYECKHX IPOOJIeM, CBA3aHHBIX C
snepHoit 3HepreTrKoi (MC — 3K0MI0THS).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaruzanus
1 00001EeHe
MPEJAMETHOTO
COJIepIKaHUs

W ONbITa
JIeSITENIbHOCTH,
proOpe-TEHHOTO
MIPU U3YYSHUU
BCETO Kypca
¢bu3uxn

O6oOmenne  comepkaHHs — KaKAOTO W3
OCHOBHBIX pa3zaenoB Kypca (huzuku:
MEXaHWYECKHUe, TETUIOBBIE, JJIEKTPOMArHUTHBIC,
KBaHTOBEIE SIBJIIEHUS.

Hayunbiili MeTo 1MO3HaHUS W €ro peaau3aius
B (pM3MUECKHX MCCIICJIOBAHMSIX.

CBs3b (DUBHKH M COBPEMEHHBIX TEXHOJIOTHI B
obnmacTu mepenaun WH(GOpPMAIMK, YHEPTETHKE,
TpaHCIOPTE

BrimonHeHWe ¢ TOMONIBIO  Iefarora  YYeOHBIX — 3aJaHWi, TpPeOYIOMHMX  JEeMOHCTpAIHU
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIMX  E€CTECTBEHHOHAyYHYI)  IPaMOTHOCTb:  NPUMEHEHHS
MOJIYYEHHBIX 3HAHWUW I HAyYHOTO OOBSICHEHUs (HM3MUECKHX SBICHHM B OKpYXKalolled Npupoje
Y TIOBCEJTHEBHOM JKM3HM, a TAaK)KE€ BBISIBICHUS (DU3UYECKHX OCHOB PsJa COBPEMEHHBIX TEXHOJOTHH;
MIPUMEHEHUST OCBOCHHBIX DKCIIEPUMEHTAIbHBIX YMEHUH U1 WCCIeN0BaHUs (QU3MUYECKUX SIBICHUH, B
TOM YHCJIE JIJISl TPOBEPKHU TUIOTE3 U BBISBJICHUS 3aKOHOMEPHOCTEH.

Pemrenue THUMOBBIX pacu€THBIX 3adad B 1—2 JEWCTBUSI C OMOPOM Ha aNTOPHUTM, MPEABAPUTEIHHO
pa300paHHBINl COBMECTHO C MEIAaroroM, B TOM YHCJE MPEIIOIarafoniX MCIOIb30BaHNe (pH3ndecKoi
MOJICJIA 1 OCHOBAHHBIX Ha COJICPIKAHUH PA3IHMYHBIX Pa3/IeiioB Kypca QU3HKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-METOJAUYECKUMHU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIYEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOIUOTEKH, BUPTYyalbHbIE Tab0paToOpuy,

UTPOBBIE MIPOTPaMMbI, KOJUIEKIIUU HIU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PECAUTU3YIOIIMX AUIaKTHUYecKrue Bo3MoxkHOocTH MKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaHUH.
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