®EJEPATTbHASI PABOYAS TIPOTPAMMA
MO YYEBHOMY MPEJIMETY «®U3UKA»
JUTS1 OBYYAIOLLIIXCS 7-9 KJIACCOB C 3AJIEPYKKOM ICUXUUYECKOI'O
PA3BUTUS
(BAPMAHT 7.2.)

r. Mocksa 2023 r.



COJIEPKAHUE

[TOSACHUTEJIBHAS BAITHCKA ......ooiiiiiiiiie s 3
COHAEPXXAHUE YUEBHOI'O ITPEAMETA «@U3MKAY ...covviiviiiiiiiiciiieeee s 8
T KITACC . .. 8
B KUITACC ...ttt h bbb R bR bRt 11
O KTTACC .. 14
IIpuMepHBIE KOHTPOJIBHO-U3MEPUTEIIBHBIE MATEPUAIIBL........... Ommunoka! 3akaanka He onpeesieHa.
IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEJJMETA «®U3UKA» HA

YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMUS ........ocviiiiiiiiciicece e 19
D] 07005 (0Te0 ¥ 15 (o 1S Al 15 N SO PP R PP 20
METATIPEIMETHBIE PEBYITBTATBL. ... .vvesveesresreteassesseesseassesssesseesseaseeabeasseaseenbe e beasseabe e b e asnenbeeneasnesneeneas 21
TIPCIAMETHBIC PEBYIIBTATBI. . euvveessreeessteeasssesasssesssssessassesssseessseessbseesnseesasseesssseesssseessssesssssessssnesanssenans 23
T KILACC . .t b bbb R bRt b et 23
B KUITACC ...t 26
O KUTACC . ..ttt bbbt h et h Rt b e Rt bt bRt R n e 29
TEMATHUYECKOE ITNTAHHUPOBAHUE ........coooiiiiiiiiii e 33

YYEBHO-METOJNUYECKOE OBECIIEHEHWE OBPA30OBATEJIBHOI'O ITPOLECCA.....61



[TOACHUTEJIBHAA 3AIINCKA

@enepanibHas pabouyas nporpamMma 1o (usnke Ans oOyyarommxcs ¢
3aJIep’KKOM Icuxuueckoro pa3Butus (nanee — 31IP) Ha ypoBHE OCHOBHOTO 001ETO
oOpa3oBaHMsI TOATOTOBIEHAa Ha OCHOBe @enepallbHOTO TroCyAapCTBEHHOTO
0o0pa30BaTeNpHOrO CTaHJapTa OCHOBHOro oOmero oOpasoBanus (IIpuka3s
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287) (mamee — D®I'OC OO0O0),
denepanbHON alanTHPOBAHHON 00pa30BaTENBHON MPOrPAMMbI OCHOBHOI'O OOIIIETO
oOpa3oBaHMsl i OOYYaIOIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS
(ITpuka3z Munnpocsenienus: Poccuu ot 24 Hos10pst 2022 r. Ne 1025), @enepanpHoii
paboueii mporpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs MO y4eOHOMY HpPEIMETY
«Duzuka» (6a30BbId ypoBeHb), KoHIlenuu mnpenojiaBaHus yueOHOro mpeamera
«Duszuka» B o0Opa3zoBarelbHbIX opranuzanusx Poccuiickoit  ®denepanuu,
pean3yloluX OCHOBHBIE 0O0LIe00pa3oBareabHble MporpaMMbl, DenepabHOM
paboyeil mporpamMmbl BOCHUTAHMs, C YYETOM paclpeiesieHHBIX IO KiaccaM
OpoBepsieMbIX  TpeOoBaHMH K  pe3yinbrataM  ocBoeHus — DexpepanbHON
aJlaliTUPOBAHHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O 00IEro 00pa3oBaHMsI
JUIsL 00YYArOIIMXCS C 3a/1€PKKOM ICUXUUECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebnbiit npeamer «Duzuka» SABIAETCS CUCTEMOOOPA3YIOUIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKHE 3aKOHBI MHUPO3TAHUS
SBIISIIOTCS OCHOBOW COJAEpXaHHS KypCOB XHMHH, Ouoiorud, reorpaduu u
acTpoHOMUHU. DPU3MKa BOOPYXKAET OOyUYaAIOUIUXCSI HAYYHBIM METOJOM IO3HAHUS,
MO3BOJIAIOIIMM TIOTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpenmMeT MakcUMaNbHO HampaBieH Ha (OpMHpOBaHHE UWHTEpeca K
OPUPOAHOMY U COLMAIBHOMY MHPY, COBEPIICHCTBOBAaHME IMO3HABATEILHOMN
nestenpHOCTH OoOywatomuxcsi ¢ 3[IP 3a cuer oBageHUs MBICTUTEIBHBIMU
oTepalusIMi CpaBHEHUS, 0000IIEHHSI, pa3BUTHE CITOCOOHOCTH apryMEHTHUPOBATH
CBOE MHEHHUE, JOPMUPOBAHUE BO3MOKHOCTENH COBMECTHOM J1€ATEIBHOCTH.

Wzyuyenne ¢usznku cnocobcTByeT pa3Butuio y oOyuatomuxcs ¢ 3I1P
MIPOCTPAHCTBEHHOTO BOOOpaxeHUs, (PYHKIIMOHATHHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUUYECKU aHAIM3UPOBATH WH(OpPMAIUIO, MPEICTABICHHYIO B
pasnmuuHbBIX  (popmMax. 3HAYUMOCTH TIPEAMETa IS Pa3BUTUSA  IKU3HCHHOU
KOMIIETCHIIMA OOYyYaIOIIUXCS 3aKII0YaeTCs B YCBOGHHWU OCHOBBI (PH3MYECKHX
3HaHWHM, HEOOXOIUMBIX I TIOBCEAHCBHOW JKM3HM, HABBIKOB 3JI0POBOTO U
Oe3omacHOro Il YeJOBEKa M OKpYyKaromed ero cpeapl oOpasa >KHU3HH,
(bOpMUPOBAHNUN YKOJIOTHYECKOHN KYIbTYPHI.

[IporpamMma oTpakaeT conaepkaHue oOydeHHs mpenMery «Dusuka» c
y4eToM O0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCcTel oOydaromuxcs ¢ 3IIP.
OBnageHne MaHHBIM yYEeOHBIM MPEIMETOM TPEJCTABISET OMPEIACICHHYIO
TpyaHOCTh st oOyuarommxcs ¢ 3I[IP. 310 cBsizaHo ¢ 0coOCHHOCTAMU
MBICIUTEITLHOMN JESITEIbHOCTH, IEPUOANICCKUMHU KOJICOAHUSIMU BHUMAHMSI, MAJTBIM



00BEMOM MaMATH, HEAOCTATOYHOCTHIO OOILEro 3amaca 3HaHWM, MOHMKEHHBIM
II03HABATEJILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

JUi IpeooJIeHus] TPYIHOCTEW B M3y4eHUM y4ueOHOro mnpeamera «Pu3nukar»
HeoOxouma ajanTanus o0beMa UM XapakTepa ydeOHOro Marepuana K
[IO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTEropuu OOyYaroIIMXCs, Y4YeT HX
OCOOCHHOCTEW PA3BUTHUS: HCIIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBSA3EH, IOCTENIEHHOE YCIOKHEHHE H3y4aeMOIo MaTepuana.

JlanHast mporpamMma KOHKPETHU3HPYET COJEp)KaHUE NPEIMETHBIX TEM B
COOTBETCTBHHM C TpPeOOBaHUSMHU OOpPa30BaTEIBHOIO CTAHAAPTa, PEKOMEHAYEMYIO
MOCIIEI0BATEIBHOCTh M3YyUCHUsl pa3fesioB (U3UKH C YUETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4YeOHOTO TmpoIlecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX OocoOeHHocTel oOyuvatomuxcs ¢ 3P Ha ypoBHE OCHOBHOTO
oO1iero o0pa3zoBaHus, OMpeneIsIeT MUHUMAIbHbIA HA0OP OMBITOB, IEMOHCTPALIUH,
OPOBOJAMMBIX YYMTEJIEM B KJacce, JIabopaTOpHBIX paboT, BBIIOJHAEMBIX
00yJaroImMUMHUCH.

Meronnueckold OCHOBOM M3ydeHHs Kypca «DHu3uka» Ha ypOBHE OCHOBHOIO
obmero  oOpa3oBaHUsl  SIBISIETCS  CHCTEMHO-AEATEIbHOCTHBIM  IMOAXO[,
00ecneunBaOIUN JOCTHKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3yJIbTaTOB  IOCPEACTBOM  OpraHM3allMM  aKTUBHOM
[03HABATEJILHOM AESITENbHOCTH O0YYarOIIMXCs, YTO OYEHb BXKHO MpPHU O0yUYEHUU
neren ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATENIbHON aKTUBHOCTH.

Lean u 3axa4n u3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu n3ydyeHus yuyeOHOro mnpenmera «Pu3Mka» MNPEICTaBICHbI B
denepanbHON paboyeit mporpaMMe OCHOBHOTO 00111er0 00pa3oBaHusl.

OcHOBHOI1 11e71bI0 00OYUEHHMS IETEH C 3a1€PKKON ICUXMUYECKOT0 pa3BUTHS Ha
JAHHOM TMPEAMETE SABIJIAETCS: IOBBIIIEHUE COLUMAIBHOW ajanTaluu JeTed uepes
npUMeHeHne GU3NYECKUX 3HAaHUM Ha PAaKTHKE.

Jist oOyuaroruxest ¢ 311P, Tak ke, kKak U JjIs HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBauMBaIlOIIMX OCHOBHYIO  00pa3oBaTENIbHYI0  IPOrpaMmy,
JOMHUHUpYIOIIIEee 3HaUeHHE MPUOOPETAIOT TaKue yeiu, Kakx:

. npuoOpeTeHrne WHTepeca W cTpemsieHus oOydarommxcsi ¢ 3[1P k
HAayYHOMY HW3YYEHHUIO NMPUPOABI, Pa3BUTHE MX HWHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

. pa3BUTHE 0a30BBIX MPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U
dhopMupoBaHUE UCCIEA0BATEIIHCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;
. dbopMupoBaHUe HAyYHOTO MHPOBO33PEHUs, HAa JOCTYITHOM JjIst

oOyuatomuxcs ¢ 3I1P ypoBHe, Kak pe3ynbrara u3y4eHusi OCHOB CTPOEHUSI MaTEPUU
U (yH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

. (dbopMupoBaHuE NPEACTABICHUN O POIU (PUUKU TSI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTuKeHHe ITHX 1ieJieil oOecreunBaeTcs pelieHueM CIeIyIoIuX 3a0ay.

. npuobpereHre 0a30BbIX 3HAHUN O IUCKPETHOM CTPOEHUH BEIIECTBA, O
MEXAHUYECKHUX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
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= npuoOpeTeHrne YMEHUHN ONUCKHIBATh U OOBSICHATH (DU3HUECKHE SIBICHUS
C UCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUH U C OMOPO Ha IJIaH/CXEeMY;

. OCBOCHHUC MCTOIOB PCIICHUA HpOCTCI?IIIIHX paCIIéTHBIX 3agady ¢
HCIIOJB30BAHUCM (1)HSI/I‘I€CKI/IX MOI[CJ'ICﬁ C OHOpOﬁ Ha aJITOPHUTM;
. Pa3BUTHC YMEEHI/Iﬁ Ha6JIIO,Z[aTB IMPpUPOAHBLIC SBJICHHUA W BbIIIOJIHATDH

OMBITHI, JabOpaTopHble pabOThl U JKCHEPUMEHTAJIbHBIE HCCIECIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTENIbHBIX MPUOOPOB (110 PYKOBOJCTBOM YUHTEJIS);

= OocBOoeHHE TpuéMoB paboTrel ¢ wuHbopMaIme  (PuU3UIECKOro
cofiepaHusl, BKJIOUas HMH(OPMAILMI0O O COBPEMEHHBIX IOCTIKEHHSIX (PHU3UKH,
aHaJIu3 U OlLICHUBaHKE WH(OPMAIIUY;

= 3HaKOMCTBO cO cdepamu MpodecCUOHATbHON  J1eATEIbHOCTH,
CBSI3aHHBIMH C (PU3UKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMHU Ha
JTOCTIDKEHUSIX (PU3MYECKO HAYKH.

Oco0enHocTu 0TOOpa M aganTANNM Yy4eOHOT0 MaTepuaJia no gusnke

OcHoBoit  oOyuenust  oOyuaromuxcst ¢ 3[I[P  wa  mpeamerax
€CTECTBEHHOHAYYHOTO LIMKJIA SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
onepanuii (aHaau3, CHUHTE3, CpaBHEHHE, OOOOIIEHHE) HAa OCHOBE BBINOJIHEHMS
pa3BUBAIOIIUX YOpPaKHEHUH, (OopMHUpOBaHHE MPUEMOB YMCTBEHHOH paOOTHI:
aHaJIn3 MCXOJHBIX JaHHBIX, I[UJJAHUPOBAaHUE MaTepuana, OCYUIECTBICHUE
MO3TAllHOTO U UTOIOBOT'O CAMOKOHTPOJISI, @ TAK)KE OCYILECTBISETCS JIMKBHIALUS
npoOenoB B 3HAHUSAX, 3aKpEIUICHHE W3YYEHHOTO Marepuana, oTpaboTka
aJITOPUTMOB, TIOBTOPEHUE MPOWeHHOT0. bombloe 3HaueHNEe PUIAETCS YMEHHIO
paccka3aTb O BBIINOJHEHHOM paboTe C NOpaBWIbHBIM  YNOTpeOJeHUEM
COOTBETCTBYIOIICH TEPMUHOJOTUM U COOJIIOJIEHUEM JIOTUYECKUX CBS3eld B
uzjaraemMmoMm Marepuaine. s oOydaromuxcs 3I1P Ha ypoBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMsI MO-TIPEKHEMY SIBIISIOTCA XapaKTePHBIMU: HEAOCTATOYHBIA ypPOBEHb
Pa3BUTHS OTJEIBHBIX TICUXUYECKUX MPOIECCOB (BOCIPUITHS, BHUMAHUS, TTAMSITH,
MBIIJICHUS), CHIDKCHHBIH YpPOBEHb WHTEIUICKTYaJbHOTO Ppa3BUTHSA, HU3KUUN
YPOBEHb BBIMOJIHEHMUsS] Y4E€OHBIX 3aJaHUl, HH3Kas YCIEIIHOCTh OOYyYEHHS.
[losTomy  mpu U3YUYEHUH busuKu Tpedyercs L[E€JICHANPABJICHHOE
UHTEIJICKTyallbHOe  pa3BuTue oOywatommxcs ¢ 3IIP, oTBeuaromee wux
OCOOCHHOCTSIM M BO3MOXKHOCTSIM. Y4eT ocoOeHHocTel oOydwarommxcs ¢ 3IIP
TpeOyeT, 4TOOBl MPU U3YYCHWU HOBOTO MaTepuana 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM W BOIIPOCOB,
PacKphIBAOIIUX  CBSI3b  (PU3WKH C JKU3HBIO; aKTyajdu3alus TEepBUYHOTO
YKU3HEHHOT'O OIbITa 00YyYarOInXCsl.

YcBoeHME MPOrpaMMHOIO Matepuayia 1o (U3UKE BBI3BIBAET OOJBIINE
3aTpynHeHus y oOydarommxcsi ¢ 3I1P, moatomy Teopusi m3ydaercsi 6e3 BHIBOJIOB
CIIOXHBIX (popmy:n. 3amauu, TpeOyronIe MPUMEHEHHS CIIOKHBIX MAaTEMaTHYECKIX
BbIUKCICHUM U (opMmyn, B OCOOEHHOCTH Takux TeM, Kak «MexaHuueckoe
IBUKEHHE», «ApxumenoBa cuiay, «MexaHuueckas SHEPrus», «IEKTPUUECKHE
SBIICHUS», «DJEKTPOMArHUTHBIE SIBICHUA», PEUIAIOTCS B KJIacce C IOMOIIBIO
YAUTEIIA.



Oco0oe BHUMaHHUE NpU U3YYECHUH Kypca (PU3MKHU YIENsIeTcs MOCTAaHOBKE U
OpraHu3allid SKCIIEPUMEHTa, a TakKe IMPOBEACHUIO (IIPEUMYIIECTBEHHO Ha
KaXJIOM ypOKE) KPaTKOBPEMEHHBIX JIEMOHCTpAIUii (BO3MOXKHO C MCITOIb30BaHUEM
AIIEKTPOHHOM JeMOHCTpanuu). HekoTopbie TeMbl 0053aTEIBHO JOKHBI BKIFOYATh
OTIOpHBIE JITA0OpaTOpPHBIE Pa0OThI, KOTOPHIE Pa3BHUBAIOT YMEHHE I10JIh30BAThCS
MpOCTEHIIMMU MpubOpaMu, aHAIM3UPOBATH IOJYUEHHBIE JaHHbIe. B CBs3M C
OCOOCHHOCTSIMH  TIOBEJCHUS U  JeiITeNbHOCTH  oOydaromuxcs ¢ 3[IP
(pacTOpMOXKEHHOCTb,  HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOXKAUIIUI
KOHTPOJIb 3a COOJIIOACHUEM IMpPaBWJ TEXHUKU OE30MAaCHOCTU MPU IPOBEIACHUU
7a00pATOPHBIX U MPAKTUYECKUX PAOOT.

bonbmioe BHUManue mpu u3ydeHun Gu3NKM noapoctkamu ¢ 3IIP
oOpaiaercsi Ha OBJAJEHHE HWMHU TMPAKTUYCCKUMH YMEHUSIMU U HaBbIKAMHU.
[IpenycmaTpuBaeTcsi yMEHbIIEHUE 00hEMa TEOPETUUECKUX CBEJACHUM, BKIIOUCHUE
OTHCIBbHBIX TEM WM IeJbIX pa3JejoB B Marepualbl g 0030pHOTO,
03HAKOMHUTEJIBLHOTO WM (paKkyIbTaTUBHOTO M3ydeHus. [Ipeniaraercst yMmeHbIICHUE
o0beMa MaTEeMaTUYECKUX BBIUMCICHHM 3a CYET YBEIWYCHHUS KadyeCTBEHHOTO
ONMCAHUS SABJICHUM U TIPOIIECCOB

JlocTaTOYHOE KOJHUYECTBO BPEMEHUW OTBOJUTCS Ha PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMNX CBSI3b (DU3UKU C JKU3HBIO, C TEMHU SBIICHHSIMHU,
HaOJII0JICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHHI YUSHUKAM M3 UX JKM3HEHHOTO OIBITA.

MakcUMalIbHO ~ UCIIOJB3YIOTCS  MEXIPEAMETHBIE CBS3M C  TaKUMU
JUCLUMIUIMHAMU, KakK reorpadus, Xumus, Ouosiorusi, T.K. oOydaromuecss ¢ 3I1P
OCOOCHHO HYXAAIOTCSI B MPENOJHECEHUH OJHOTO M TOTO K€ y4eOHOro Marepuana
B Pa3JIMUHBIX acleKTaX, B €ro BapbUPOBAHUM, B HEOJHOKPATHOM TMOBTOPEHUU U
3aKpEIUICHUHA TOJYYEHHBIX 3HAHWW W TMPAKTHUYECKUX yMeHuH. [lo3Bomsid
paccMaTpuBaTh OJIMH M TOT € Y4YEOHBIM Marepuasl C pa3HbIX TOYEK 3pPEHUS,
MEXKIIPEIMETHBIC CBS3M CIOCOOCTBYIOT €ro JIyYIIeMy OCMBICICHHIO, OoJiee
MIPOYHOMY 3aKPEIUICHUIO TTOTYUYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

IIpumepHble BuABbI aeATedbHOCTH oOy4dawomuxcs ¢ 3IIP, o0yc/ioBieHHbIE
0co0ObIMM  00pa30BaTeJIbHBIMH  TOTPEOHOCTSAIMM M o0ecredyMBAIOIIUE
OCMBICJICHHOE 0CBOEHHE CO/IePKaAaHuM 00pa3oBaHus 10 npeaMery «Du3uKay

[IpumepHass TeMartuueckas M TEPMHUHOJIOTMYECKAs JIEKCHKa 10 Kypcy
¢usuku coorserctByer @OIT OOO.

Conepxanue BUIOB JedaTesbHOCTH oOyyatomuxcs ¢ 3I1P Ha ypokax ¢usuku
ompenensaeTcss HuX O0cCOObIMM OOpa3oBaTelbHBIMU MOTpeOHOCTAMH. [lomumo
mupoko ucnosbzyeMbix B @OII OO0 ob6mmx s BceX 00YydYarolIuxcsi BHUJIOB
JEATEIIBHOCTH CJIEYeT YCUJIUTh BUJbI ACATEILHOCTH, CleU(UUHbIC JJIs JTaHHOU
KaTeropuu JIeTel, O0OeCleunBarolie OCMBICJICHHOE OCBOCHHE COJIEp KaHUs
oOpa3oBaHus MO MPEIMETY: YCUJIEHWE TTPEIMETHO-TIPAKTUUECKON JACSTEIHHOCTU C
aKTUBU3AIMENd CEHCOPHBIX CUCTEM; OCBOEHHE MaTepHalia C OMOpPO Ha alrOPUTM;
«TMOIIAroBOCTh» B HW3YYEHHM MaTepualia; UCIOJIb30BaHUE JIOMOJTHUTEIBHOMN
BU3YaJIbHON OMOPBI (CXEMBI, MIAOJOHBI, OMOPHBIC TAOIHIIBI); PEUYCBOM OTYET O
MpoIlecCe U pe3ysbTaTe ACSTEIbHOCTH; BBINOJHEHUE CIEHHANIbHBIX 3aJaHuM,
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00eCIeunBAONINX KOPPEKIIUIO PETYIISINHN y4eOHO-TI03HABATEILHOU NS TEIIbHOCTH
U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

st obyuaromuxcsi ¢ 3P cyiiecTBeHHBIM SIBIISIIOTCSL TMPUEMBbI pabOThI C
JIEKCUYECKUM MarepuaiioM mno mnpenMmery. IIpoBoautcs crnernuanbHas padborta 1o
BBEJICHUIO B aKTUBHBIN CIIOBAPh O0YYAIOMIMXCS COOTBETCTBYIOUIEH TEPMUHOIOTHUU.
N3yyaemble TepMHHBI BBOJSTCS Ha IMOJHMCEHCOPHOM OCHOBe, 00s3aTeibHa
BU3yalibHAs TMOJJICPHKKA, aJTOPUTMBI PaOOTHI C ONMPEJEICHUEM, OMOPHBIE CXEMbI
JUTSL aKTyaJT3aIlii TEPMHUHOJIOTHH.

B cBs3u ¢ 0coObiMu 00pa30BaTEIbHBIMU MOTPEOHOCTAMH OOYYAIONTUXCS C
3I1P, mpu TutaHupOBaHWK PAOOTHI yUYEHHWKA Ha ypOKE CIEAyeT MPHUIACPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOIMMO: JaBaTh aJTOPUTM OTBETA; pa3peniaTh
MOJIB30BATHCS IIJIAHOM, COCTABJICHHBIM TPU TOATOTOBKE JIOMAIIHETO 3aJaHWS;
JaBaTh OOJIbIlIE BPEMEHU TOTOBHUTHCS K OTBETY Yy JOCKH; paspemniaTh JelaTh
MpeIBapUTENbHBIC 3aMMCH, TIOJIb30BAThHCS HATJISAIHBIMU TTOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOMIMMCSI HABOJSIINE W YTOUHSIOIINE
BOIPOCHI, KOTOPBIE MIOMOTYT UM TOCIIE0BATEIBHO U3JI0KHUTH MaTepral.

3. CucreMaTuyecku MPOBEPSATh YCBOSHUE MaTepuasa Mo TeMaM YPOKOB, JJis
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOEIIOB B MPOIIEIIIEM MaTepuare.

4. B mporecce u3y4eHHS] HOBOTO Marepuajga BHHMaHHE YYEHUKOB
oOpaiaercsi Ha HauOoJee CIIOXKHBIE pa3Aeibl u3ydaeMod TeMbl. Heobxomammo
yarie oOpamaTbCs K HUM C BOINPOCAMH, BBIICHSIONIUMHU TOHUMaHHE Y9eOHOTO
MaTepuaia, CTUMYJIHUPOBATh BOIMPOCHI TPH 3aTPYJHCHHUSX B YCBOCHHH HOBOTO
MaTepuara.

Mecto yuyeOHOro npeamera « ®u3uka» B y4eOHOM ILIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0OIIero oOpa3oBaHus y4ueOHBIM mpenMer «Dusnkay
BXOJUT B TpenMeTrHyio obnacte «EcTecTBeHHbIE HAyKu» W SIBISETCS
oOs3aTenbHbIM 11 u3ydeHus. Copepxkanue ydeOHoro mnpeamera «Duszukay,
npencraBieHHoe B dDenepanbHoil paboueit mporpamme, coorBercTByeTr PI'OC
000, ®enepanpHOl 00pa3oBaTENbHOW MPOrpaMMe OCHOBHOTO  OOIIETO
oOpazoBanus, DenepasibHONW aJaNTUPOBAHHOW O0Opa30BATEIBLHONW MporpamMme
OCHOBHOTO 00IIIer0 00pa3oBaHus sl 00YYaIOIIMXCS C 3aJIEPKKON MCUXUUECKOTO
pazBuTus. OOIIee YUCIO YacOB, PEKOMEHJOBAHHBIX IJIsi M3y4deHUs (DU3UKHU HA
0a3oBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIenio).



COAEPXAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

7 KIIACC

Paznen 1. @®u3uka v €€ poJib B NO3HAHUYU OKPY/KAI0IEero Mupa

®usuka — Hayka O npupozec. fBieHUs NOPUPOIbI (MCl). dusnyeckue
ABJICHUSI: MEXAHWYECKHUE, TEIUIOBBIE, JJICKTPUYECKHE, MATrHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Odusnueckre BenMWYuHBL. M3MmepeHne ¢(u3ndeckux BenuduH. Qusuueckue
npu60pb12. lozcpewinocmov usmepenuti. MexxnyHapoIHasi CHCTEMA €IMHULI.

Kak ¢usnka w gpyrue ecTeCTBEHHBIC HAyKH HM3y4YalOT MPUPOIY.
Ecmecmeenno-nayunviti memoo nosnanus: HabOI00eHue, NOCMAHOBKA HAYYHO20
80NpOCa, 8bI0BUIICEHUE UNOME3, IKCNEPUMEHM NO NPOGEPKe 2UNomes, 00bsCHeHUe
Hao0aemoeo aenenus. Onucanue uzuieckux A6AeHUl ¢ NOMOUbIO MOOEEl.

[IpeameT u MeTOBI PUBUKH.

ﬂemoucmpauuu3

1. Mexanuyeckue, TEIUIOBBIE, 3JEKTPUYECKUE, MarHUTHbBIC, CBETOBBIC
SIBJICHUSI.

2. dusndeckrue MpuOOPsI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U 1IU(GPOBBIM MPUOOPOM.

Jlabopamopnuie padbomul u onvimol

1.Onpenenenne LeHbl ACNEHHUS H3MEPUTENBHOrO0 Mpubopa (MCHOIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. I3MepenHne pacCTOSHUH.

3. U3mepenne o0bEMa )KUIKOCTH U TBEPIOTO TeJa

4. Onpeoenenue pazmepos Mavix mel.

5. H3Mepenue TemriepaTypbl TPH TOMOIIH KHUIKOCTHOTO TEPMOMETpa M
JATYNKA TEMIIEPaTypPHI.

6. Ilposedenue ucciredosanus no npogepke 2unomesvl.: OAIbHOCMb NOJEMA
wapuka, nyweHHo20 20pU30HmManibHo, mem 6oavule, yem O0oblie 8blcOma nycKka.

Pa3znen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHHH BellecTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYINbl, ux pazmepsi. Onvimol,
0oKa3zvlearoujue OUCKpemuoe CmpoeHue euecmad.

JIBmkenne wyacTtuil BemiecTBa. CBS3b CKOPOCTH JIBIDKEHUS YacTHI[ C
TeMiiepaTypoil. bpoyHoBckoe nBuwxenue, auddysud. Bzaumooeicmeue uacmuy
gewecmea: npumsdiceHue u OmmaiKusanue.

ArperaTHple COCTOSIHHSI BEIIECTBA: CMpOeHUe 2a308, dicuokocmel u
meEépobiX (Kpucmaniuieckux) mei. Bzaumocesass medcoy ceolicmeamu gewyecma 6

1 MC - snemeHTHI conepkanns, BKIIOYAKOMAE MEKIIPEAMETHBIE CBSI3H, KOTOPHIE I0APOGHEE PACKDHITHI B
TEMaTHYECKOM [UIAHUPOBAHUU.

2 311ech 1 aiee KypCHBOM 0003HAYCHBI TEMBI, H3yUCHHE KOTOPBIX MPOBOIMTCS B 03HAKOMUTEIHHOM ILIAHE.
Temaror caMOCTOSITENBLHO ONpeeNsieT 00beM H3y4yaeMoro MaTepHuara.

¥ Bee JlemorcTparuu 1 JJaGopaTopHbie paGoThI, IPEACTABICHHBIC B COACPKAHMH, TOMYCKASTCS (MOXKHO)
MIPOBONTD, UCTIOJL3YST HHPOPMAITHOHHEIE U MJIEKTPOHHBIE TEXHOJIOTUH (TTH(pOBBIE 00pa30BaTEIbHEBIE PECYPCHI).
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PA3HBIX  A2PecamHblX COCMOSAHUAX U UX AMOMHO-MOJNEKYIAPHbIM CMPOEHUEM.
Ocobennocmu azpe2amuvix COCMOSHUL 8000bL.

ﬂeﬂwucmpauuu4

1. HaGmronenre OpOoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. Habmooenue  s6nenuti, OOBACHAOWUXCSA  NPUMSAICEHUEM  UIU
OMMANKUBAHUEM YACUY BeUleCMBA.

Jlabopamopnwie padbomul u onvimol

1. Oyenxa ouamempa amoma MmemoOOM psd08 (C UCHOIL30BAHUEM
gomoepadhuii).

2. OnbITBI IO HAOJIOJCHUIO TETIJIOBOTO PACIITUPEHHMS Ta30B.

3. OnbITEI IO OOHAPYKEHHUIO JCHCTBUS CHJI MOJEKYJSIPHOTO MPUTSIKCHUS
(31eKmMpoOHHAA 0eMOHCmMpPayus).

Pa3nen 3. /IBuskeHHe U B3aUMOAeiCTBHE TeJl

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxkopoctb. CpedHss ckopocmsv npu HepasHoMepHoMm Osudcenuu. Pacuér mytu u
BPEMEHU JABUKEHHSI.

SBnenue uHepuuu. 3axoH unepyuu. Bzaumooeiicmeue men Kax npuyuHa
uUsMeHeHUus: ckopocmu 08udicenusi mel. Macca xkax mepa unepmuocmu mena.
[InoTHOCTH BemiecTBa. C8s3b MIOMHOCMU C KOJUYECHBOM MOJIEKYl 8 eOUHUye
0b6véMma sewecmaa.

Cuita Kak XapakTepucTuka B3auMozehcTBus ten. Cura ynpyeocmu v 3aKOH
I'yka. Usmepenue cunvl ¢ nomowwpro ounamomempa. SIBAeHUE TATOTCHUS U CUJIA
tsokecTd. Cuna msascecmu Ha opyeux niawemax (MC). Bec tena. HeBecoMoCTb.
CrnoxeHue cHil, HalpaBJIeHHBIX 10 0AHOM npsiMoi. PaBHogaelicTBytomas cuit. Cuna
mpeHus. TpeHue cronvoicenuss u mpeHue nokos. Ipenue 6 npupooe u mexHuke
(MC).

ﬂemoncmpauuu3
Hab6nronenne MexaHMuecKoro JIBIKCHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHUS.
HabGnronenue siBjeHUST HHEPIIHH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

CrnoxeHue Cujl, HallpaBJICHHBIX 110 OJTHOM MIPSIMOM.

JIaﬁopamopHue pabomuol u onvtmul

1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOTO  ABWXKEHUs  (IIapuka
B )KUJIKOCTH, MOJIEIH DJIEKTPUYECKOIO0 aBTOMOOWJS U T.1.) (21eKMpPOHHAA
oemoncmpauus).

2. Omnpenenenre CpeaHE CKOPOCTH CKOJIBKEHHS OpyCKa WIIH MIapHKa 10
HAKJIOHHOM ITIOCKOCTH.

ok wdrE

* 311ech ¥ aIee MPUBOIMTCS PACIINPEHHBIH TepPEUeHp TA00PATOPHBIX PAOOT ¥ ONBITOB, M3 KOTOPOrO YUHTEIb
JienaeT BEIOOp TI0 CBOEMY YCMOTPEHHIO.



3. Omnpenenenue IIOTHOCTH TBEPIOTO TeNa.

4, OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTsDKEeHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHIIBI.
S. OnBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHUJIbI TPEHUSI CKOIBKECHUS

OT BCCa TCJIa U XapaKTCpa COIPUKACAOITNXCA HOBerHOCTeﬁ.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMIAKOCTEN M ra30B

Hanenue. Cnocobvl ymenvuienus u ygeaudenus oaenenus. /laénenue 2asa.
3asucumocms Oasnenus 2aza om o006véma, memnepamypul. Ilepedaua Oasnenus
meepovIMu menamu, scuokocmamu u 2azamu. 3axon llackans. Ilnesemamuueckue
Mawunbl. 3aBUCUMOCTh JaBJICHUA >KUIKOCTH OT TiyOunbsl. Coobwarowuecs
cocyouvl. I uopasnuueckue mexanusmol.

Atmochepa 3emnu u atmocdepHoe aaBieHue. [lpuuunvl cyujecmeosanus
6030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3a8UCUMOCHb AMMOCHEPHO20 0asleHUs Om BblCOMbl HAO YPOBHEM
mops. Tlpubopwt 0ns uzmepenus ammocgeprnoco 0asieHus.

Heiicmeue ocuoxocmu u  2asa HA  NOSPYIHCEHHOE 8 HUX  meJo.
BroitankuBatomas  (apxumenoBa) cuna. 3axkor Apxumeoa. [lnasanmue men.
Bozoyxonnasanue.

Jlemoncmpavyuu
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuyecst CoCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neMCTBUSA aTMOC(EPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOUIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH
TeJa U MIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. VcnoBue muiaBaHWs TeN: [UIABAHWE WM MOTPYKEHUE Tel B
3aBUCUMOCTH OT COOTHOILIEHUS TJIOTHOCTEN Tella U JKUIKOCTH.

Jlabopamopnwie padbomul u onvimol

ok wdE

1. HccaenoBanue 3aBHCHMMOCTH Beca Tela B BOJE OT O00BEMa
MOrPYKEHHOMU B )KUIAKOCTh YaCTH TeJa.

2. OnpenenieHue BBITATKUBAIOIICH CHIIBI, JEUCTBYIOLIEH Ha TEJoO,
IIOIPYKEHHOE B JKUIKOCTD.

3. ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEH CUJIbI, IEUCTBYIOIIEH Ha
TEJIO B JKHMJIKOCTH, OT MaCChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH BBITAIKUBAIOIICH CHIIBI,

JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YacCTH
TeJIa U OT INIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa WM  KOHCTPYUPOBAHUE  JIOAKH
U OlpeAeeHue €€ Tpy30I10JbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHeprus
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Mexannueckasi pabota. MOILTHOCTb.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [Ipasuno
pasHosecusi puvluaza. llpumenenue npasuna pasHosecus pvlyaza K ONOKY.
«3onomoe  npasuno» mexanuxu. KIIII mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass »Heprus. Kunemuueckas U NOMEHYUANbHAS dHEPUsl.
lIpespawenue 00H020 8UOa MexaHuuecKol 3Hepeul 8 Opy2oll. 3aKOH COXPAHECHHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

JlaGopamopnvie pa6omot u onvimst’

1. OmnpeneneHue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKCHUH
T€JIa M0 TOPU30HTAIBHON MMOBEPXHOCTH.

2. HccnenoBanne yciloBUil paBHOBECHS pblyara.

3. M3mepenne  KIIJI  HAKJIOHHOM  IJIOCKOCTH  (271eKmMpOHHAA
oemMoHcmpayusi).

4, N3yuenne 3aKOHa COXpaHEHUS MEXaHHYECKOI SHEPIUun

(3/1eKmMpOHHAA 0eMOHCMpPaAuus).

8 KIIACC

Paspnes 6. TerioBbie siBJICHUA

OcHoBHble NON0JHCEHUS MONEKYIAPHO-KUHEMUYECKOU meopuu CMmpoeHUs
sewjecmea. Macca u pazmepvr amomos u monexyn. Onvimvl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKYISIPHO-KUHEMUYECKOL MeOpUl.

Mopenu TBEPAOro, KUIAKOIO W Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucmannuuecxkue u amopgnvie mena. OdwvsicHeHue c8oticms 2a308, HcuoKocmeti u
meEpObIX mell HA OCHOBE NOJIONCEHUl MOJEKYIAPHO-KUHEMUYEeCKOU meopuu.
CmauuBaHue u kanuiispHvle a6l1eHus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl co CKOpOCHMbIO MENI08020 OBUNHCECHUS
yacmuy.

Buytpennsas oHeprusa. Crnocobvl  u3meHenus  GHYMpeHHel IHEePIUU:
menionepeoaia U cosepuieHue  pabomol. Buover  mennonepeoauu:
MenI0npPo8OOHOCHb, KOHBEKYUSL, U3TYYeHUE.

KommdecTBo TemnoTel. Yoenvuas mennoémkocms sewecmaa. Teniooomern u
menyiogoe pasHosecue. YpasnueHue meniogo2o oaiauca.

lInasnenue u omeepoesanue Kpucmailuyeckux eewjecms. YoenvHas
menioma naasnenusi. Ilapoobpazoeanue u komoencayus. Hcenapenue (MC).
Kunenue. Yoenvnas mennoma napoobpaszosanus. 3agucumocms memnepamypwl
KUneHusi om ammocghepHozo oasnenus. Baasicnocms 6030yxa.

DHeprus TOIJIMBaA. YoenvHas menioma c2opanusi.

Ipunyunvr pabomer mennosvix osueameneu. KIIJ[ mennosoco osucamens.
Tennosvie 0sucamenu u 3awuma oxpyxcaowets cpeovt (MC).

3axon coxpanenus u npespawjenus dsuepauu 8 mennogoix npoyeccax (MC).

Jemoncmpayuu
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

HaGmonenne nuddysun.

HabmtoieHue siBleHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HabmroieHue TemmoBoro pacumpeHust Tedl.

V3MeHeHre naBlieHUS ra3a Mpyd H3MEHEHHH o0hEMa M HarpeBaHUH
WTA OXJIKICHUH.

g wnE

6. [IpaBuna naMepeHus TeMiepaTyphbl.

1. Buae! Tenmonepenayu.

8. OxJytaXkieHue pU COBEPIICHUU PadOTHI.

Q. HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIaMHU.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KUNEHUS.

12. HalGmnromeHue mOCTOSHCTBA TEMITEpATyphl MPH TJIABJICHUH.
13. Mojenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomul u onvimol

1. OneITl 1O  OOHAPYKEHUIO  JEHUCTBUS CHJI  MOJIEKYJISIPHOTO
IPUTSDKCHUS (271eKIMPOHHAA OEMOHCMPAYUSL).

2. OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OneITHl 10 HAOIIOJECHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B, KHUIAKOCTEH
Y TBEPIBIX TEIl.

4, Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPHULA.

S. OnbITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD JABICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. lIposepra eunomesvl TUHEUHOU 3A8UCUMOCMU OTUHbL CIMONIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOU mpyOKe om memMnepamypbl.

1. HaOnronenne v3MeHEHHs BHYTPEHHEH HSHEPruu Tejla B pe3yJbTare
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBICHUS TEINIOOOMEHA TIPU CMEIIMBAHUH XOJIOAHOU U
ropst4er BOJIBL.

9. Onpedenenue Koauuecmea menjiomol, MNOJIYYEHHO20 B000U Npu

Mensi000MeHe ¢ HazpemviM MemaiiudecKum YuiuHOpoM.
10. HccnenoBanue mporiecca UCapeHUs.
11. OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.
12.  Onpeoenenue yoenvroti meniomol niagieHus ibod.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS

Inekmpusayusi men. JIBa pojia 3JIEKTPUUECKUX 3apsAlioB. B3aumoneincTaue
3apsHKEHHBIX TEJl.

Dnextpuueckoe mone. [lpunyun cynepnosuyuu 31eKmpuieckux noneii (Ha
Ka4yecmeeHHOM YPOBHe).

Hocumenu sanexmpuueckux 3apsa0o6. InemenmapHblii I1eKmpudecKutl 3apso.
Cmpoenue amoma. ITIpOBOOTHUKM W  JUAJEKTPUKH. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsija.
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DneKTpuYecKud TOK. Ycnosus cywecmeosanus 31eKmpuyecko2o moKd.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUYecKuil MoK 6 HCUOKOCMAX U 2a3ax.

PaGota M MOIIHOCTH BJIEKTPUUYECKOTO TOKA. 3axon [owcoyra—/lenya.
Onekmpuueckue yenu u nompeodumenu INeKMPUYECKOU OdHepeUuu 6 Oblmy.
OnekTtpuueckas uemnb. Cuia Toka. DIeKTpudeckoe HanpsbkeHue. ConpoTHBIICHUE
MPOBOJIHUKA. YOoenvHoe conpomusnenue gewgecmaa. 3akon OMa Jyisl y4acTKa LETH.
[locnenoBaTtenbHOE W MapaJUieIbHOE COCIMHEHUE NPOBOJHUKOB. Kopomkoe
3aMblKaHUe.

[ToctrostHHblE  MarHuThl.  B3auMoOJelCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
Maenumnoe none. Maenumnoe none 3emau u e2o 3navenue OJis HCUHU HA 3eme.
Onvim Opcmeda. Maenumnoe none snekmpudeckoeo moxa. Ilpumenenue
9NEeKMPOMACHUMO8 6 meXHUKe. Jlelicmeue MAacHUMHO20 NOAid HA NPOBOOHUK C
MOKOM. Onexmpoosuecamerns NOCMOAHHO20 MoKa. Hcnonvzosanue
aneKkmpoogueameneti 8 MeXHU4eCKUx yCmpoucmaeax u Ha mpaicnopme.

Onvimer  Dapadesn. Aenenue s1exkmpomacnumuou  unoykyuu. Ilpasuno
Jlenya. Onexmpocenepamop. Cnocodvl nojyuyenus 3I1eKMpUYecKol IHepeUl.
DNEKTPOCTAHIIMKY HA BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHUH.

Jlemoncmpavyuu

1. DneKTpu3anus Tel.

2. JIBa pojia 3JIEKTPUYECKUX 3aps0B U B3aUMOCHCTBHUE 3apsiKEHHBIX
TEI.

Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAst HHAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

JIelicTBHS DIEKTPUYECKOTO TOKA.

0. DAeKTpUYEeCKui TOK B )KUIKOCTH.

1. T'a30BbIil pa3ps.

2. H3mepeHnue cuiIbl TOKA aMIIEPMETPOM.

13. H3mepenwue >MeKTPUISCKOTO HATIPSHKCHUS BOJIBTMETPOM.
14. PeoctaT u MarasuH CONPOTHUBJICHUI.

15. BsauMmojelicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3/ICICHUS MTOJIFOCOB MarHUTa.
17. MonenupoBaHUe€ MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.
18.  OmnmwiT OpcTena.

19. MarauTHoe noJie ToKa. DJIEKTPOMarHur.

20.  JleticTBHE MarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM.

21. DraexTpoABUTaTebh MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sSIBICHUS JIEKTPOMATrHUTHOW MHTYKITHH.
23.  Ompiter @apages.

PR B©O©00NO O~ W
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24. 3aBUCHMOCTH HAMpaBICHWUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

25.  DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomul u onvimol

1.  OmpITel 1O HAONIONCHUIO JJICKTPU3AIMUA TN HWHAYKIHEH W TpU
CONPUKOCHOBEHUH.

2.  HccnenoBanue JEWCTBUS DIICKTPUYCCKOTO IMOJISI HA TPOBOIHHMKH H
JTUDJICKTPUKH.

3. COopka 1 mpoBepKka paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.

4.  HM3mepeHue u peryJMpOBaHKE CHJIBI TOKA.

5.  H3mepeHue u peryJMpoBaHHE HAIPSKCHUS.

6.  Hccneoosanue 3a8ucumocmu Cuivl mokd, udywe2o uepesz pe3ucmop,
OM CONPOMUBIEHUsL PE3UCTOPA U HANPIANCEHUSL HA Pe3UCTOpe.

7. Onvimol,  OeMOHCMpUpYOWUe  3A8UCUMOCHb  DNIEKIMPUYECKO2O

CONpPOMUBIEHUsL NPOBOOHUKA OM €20 OJIUHbl, NIOWA0U NONEePeyHo20 CeYyeHUus U
mamepuana.

8.  Ilposepxa npasuna cnodicenuss Hanpsa}ceHUll npu NOCae008amMelbHOM
COeOUuHeHUU 08YX Pe3UCopos.

9.  Ilposepka npasuna Ons cuivl MmoKa Npu NApaIIeibHOM COeOUHeHUU
Dpe3ucmopos.

10. Ompenenenne pabOTHl BIESKTPUUECKOTO TOKA, WAYIIETO dYepe3
pe3ucTop.

11. OmnpeneneHne MOUIHOCTH BJEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JaMIIOUKy,
OT HANPSDKEHUS HA HEW.

13.  Onpeoenenue KIIJ[ nacpesamernsi.

14. HccnepoBaHre MAarHUTHOTO B3aUMOJICUCTBUS TTOCTOSIHHBIX MarHUTOB.

15. H3yyeHue MAarHUTHOTO TIOJISI TIOCTOSIHHBIX MArHUTOB TIPH WX
OOBEMHEHUH U Pa3/IeTICHUN.

16. HccnegoBaHue nOeWCTBUSA JIIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTpEJIKY.

17.  OneiTbl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHUJIbI B3aHMOJECHCTBHUS
KaTYIIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa M HAIllpaBJICHUs TOKA B KaTYIIIKE.

18. HM3ydenue neiicTBUS MArHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomsi 21eKmMpoo08USAmeis.

20. WMsmepenue KII/] anekTpoaBuraTebHON yCTAaHOBKHU.

21.  OnbIThl MO WMCCJEAOBAHUIO SIBJICHUS AJICKTPOMArHUTHONW WHIYKIIUH:
HCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUSA

Mexanuueckoe aABwkeHue. MarepuanbHas Touka. Cucrema oOTCYETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JABWKEHUS. PaBHOMEpHOE HPSIMOJIUHEHHOE
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nBUxeHue. Hepasnomepnoe npsamonuneunoe osudicenue. CpeqHss u McHOGEHHAs
CKOpOCMb mela Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. PagnoyckopenHoe npamonuHetinoe osudicenue. CBOOOIHOE
nageuue. Onvimol I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe yckopeHue.

IlepBoiii 3akoH Hrprorona. Bropor 3akon HberoTrona. Tpertnit 3akoH
HerotoHa. /lpunyun cynepnozuyuu cun.

Cuna ynpyeocmu. 3axkon I'yka. Cuna mpenus: cuia mpeHus CKOAbHCEHUS,
Cuna mpeHus noxosl, opyaue uobl MpeHus..

Cuna TSHKECTH UM 3aKOH BCEMHPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOIO
najgenus. /{euowcenue naanem eoxpye Connya (MC). Ilepsas kocmuueckas
ckopocmyb. Hegecomocmub u nepecpy3ku.

PaBHOBecue MarepuanbHOW TOUKU. AOcontomno meépooe meno. Pasnosecue
meépoo2o mena ¢ 3aKpenjiéHHou ocvio epaujeHus. MoMeHT cuibl. [Jenmp
msdcecmu.

Nmnynec tena. Hzmenenue umnynvca. Umnynve cunvl. 3aKOH COXPAHEHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexanuueckass pabota U MOIIHOCTb. PaboTa cui TsKecTu, ynpyeocmu,
mpenus. Cea3b onepeuu u pabomsi. [loTeHIIMATBHAS SHEPTUS TeJa, TOJHATOrO HaJl
MOBEPXHOCTBIO  3eMIH. [lomenyuanvHas  dHEpeusi  CHCAmou  NPYIHCUHDL.
Kunernueckas sneprusi. Teopema o Kunemuueckou sHepauu. 3aKOH COXpaHEHUS
MEXaHHYECKON YHEPTUH.

Hemoncmpauuu

1. HabGnrogenne MexaHM4eCcKoro JIBH)KEHHSI Te€lla OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHEHME NIyTEN U TPACKTOPUM IBUKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

3. N3mMepenne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

4, HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOT'O JIBUKEHUS.

S. HabGmronenue nBm>XeHHs Tea o OKPY>KHOCTH.

6. Habnronenne MexaHWMYeCKuX SIBJICHHUM, MPOUCXOSANIUX B CHUCTEME

orcuéra «Tenexxka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KCHHUH
OTHOCHUTEJIHHO KaOMHETa (PU3KKH.

1. 3aBUCMMOCTh YCKOPEHHMSI T€Ja OT MacChl Tella U JCUCTBYIOIIEH Ha
HETO CHJIBI.

8. HaOmronenue paBeHcTBa CUII PU B3aUMOJICCTBUM TEJL.

9. N3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKEHHM.

10. Ilepemaua umMmynbca Npyu B3aUMOJACHCTBUU TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12. CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUU.

13. CoxpaneHnue umMmnysbca npu abCOMIOTHO yIPYroM B3auMOIEHCTBUU.
14. HaOnroaeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHne MEXaHMUYECKOM 3HEPTUU IPU CBOOOTHOM MaJACHUU.
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16. CoxpaHeHue MEXaHUYECKOM SHEPruu TMpHU JBIKEHUU Tela IOJ
JEUCTBUEM TPY>KUHBI.
Jlabopamopnuie padbomul u onvimol

1. Koncmpyuposanue  mpaxma  Ona  pazeona u  OanvHeliuie2o
PABHOMEPHO20 OBUNCEHUS WAPUKA UTIU TETIeHCKU.

2. OmnpeneneHue CpeHe CKOPOCTH CKOIBXKEHUS OpyCcKa WA JABUKECHUS
IIapuKa 1Mo HaKJIOHHOW ITIOCKOCTH.

3. OnpeneneHue yCKOPEHUs Tejla MPU paBHOYCKOPEHHOM JBHXKEHHUH 10
HAKJIOHHOM MJIOCKOCTH.

4, HccnenoBanme 3aBHCHMOCTH yTH oT BPEMEHU npu
PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HaYaJIbHON CKOPOCTH.

5. Ilposepka eunomeswvi: eciu npu pasHOYCKOPEHHOM OB8UdCEHUU 0e3

HaYaabHOU CKopocmu nymu OMHOCAMCA KdAK pﬂ() HeYemmvlx uucen, mo
coomeemcmeyroujue nPOMeENCYmMKU epemeru O0OUHAKOBDL.

6. HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

7. Onpenenenue ko PUIEHTa TPEHUS CKOJIbKECHUSI.

8. OmnpeneneHue KECTKOCTH NPYKUHBI.

Q. Onpenenenue pabOThl CUIBI TPEHUS NMPU PABHOMEPHOM JIBHXKCHHUH

TeJa M0 TOPU30HTAIBHON TOBEPXHOCTH.

10. Ompenenenne pabOTHI CHJIBI YIPYrOCTH TPH TOABEME Tpy3a
C MCTIOJIb30BAHUEM HEMOIBIKHOTO U MOABIKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJieOaHUs M BOJIHbI

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHMIL:
MEepHoJl, YacToTa, aMIUIUTyAa. Mamemamuueckuii U NPYHCUHHBIUL MASMHUKU.
IIpespawenue snepeuu npu KoiedamenrbHOM O8UNCEHUU.

3aryxatouue konedanus. BeiHnyxkaeHHbIe Kojaebanus. Pezonanc.

Mexanuueckue BoOJHBL. CBONCTBa MEXaHWYECKUX BOJH. [IpodonbHule u
nonepeynvie B60JHbL. J[IUHA BOIHBL U CKOPOCMb €€  PACNPOCMPAHEHUS.
Mexarnuueckue oinbl 8 meépoom meie, ceticmuyeckue sonmvl (MC).

3ByK. I pomkocms 38yKka u evicoma mora. Ompadicenue 38yka. Ungpazeyxk u
VAbMPA3BYK.

Hemoncmpauuu

1. HaOmronenne kosie0aHuii Tel moJ JEUCTBUEM CHIIBI TSKECTU U CHUJIBI
YIPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

3. HaOmronenne BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHca.

4, PacnpocTpaHenre npo0IbHBIX 1 ITOMEPEYHBIX BOJIH.

S. HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwie padbomut u onvimol
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1. Omnpenenenve 4YacToTbl M TMepuojaa KojeOaHWN MaTeMaTHUYECKOTO
MasiTHUKA.

2. OmnpeneneHre 4acTOThI U NEPHOJIa KOJIECOaHUM NPy KUHHOTO MasiTHUKA
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

3. HccnenoBanre 3aBUCUMOCTH TEpHOJa KOJIEOAHUN MOJBEIIEHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4, HccnenoBanre 3aBUCMMOCTH Mepuofa KoJieOaHUW TPYKUHHOTO
MasTHUKA OT MACCBI I'Py3a (2/1eKMPOHHAA 0EMOHCIMPAUUA).

S. [IpoBepka HE3aBUCUMOCTH MEpUOAa KOJIeOaHU Ipy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OneITBI, JEMOHCTPHUPYIONIHME 3aBHCHUMOCTh IepUOJaa KOJCOAHMIA
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBIL.

7. N3mepenre yCKOpeHHs CBOOOAHOTO TMaJeHUs  (2J1eKMPOHHAA
oemMoHCcmpayusi).

Pa3znes 10. D1eKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI

DJICKTPOMAarHUTHOE  TOJIE.  DJEKTpOMarHuTtHbie  BOJIHBL.  Ceoticmea
9/IeKMpoOMacHumHublx 80aH. ILllkana snexmpomacHumuslx 601H. MHcnonvzosarue
INEKMPOMASHUMHDBIX BOJIH OJ151 COMOBOLL CA3U.

DnekTpoMaruuTHas npupojga cBera. CkopocTb cBeta. BollHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu

1. CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BosnHoBbIE CBOMCTBA CBETA.

JaGopamopnvie pa6omot u onvimol”

1. N3ydeHne CBOWCTB  JJIIEKTPOMArHUTHBIX BOJH C  MOMOIIBIO
MOOMIIbHOTO TenedoHa.

Pasznen 11. CBeToBbIC SIBJICHUA

JlyueBass ~ momenb  cBera.  Mcrounuku — cBeta.  IIpamonunetinoe
pacnpocmpanenue ceema. 3ammenusi Coanya u Jlynvi. OTpaxkeHHE CBeTa.
IInockoe 3epkano. 3akon ompaoicenus cgema.

[Ipenomnenue cBeta. 3aKOH MpeNoOMIEHUs cBeTa. [lonHoe 6HympeHHee
ompadicenue ceema. Hcnonv3oeanue NOAHO20 BHYMPEHHE20 OMPAICEHUs 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xom nydet B juH3e. Onmuueckas cucmema ¢homoannapama,
muxpockona u meneckona (MC). [ na3z kak onmuueckas cucmema. bnuzopykocmo u
0aIbHO30PKOCMY.

Pasznoorcenue 6enoco ceema 6 cnexmp. Onvimwi Hvromona. Cnoowcenue
CNEeKmMpanbHbIX YEEMO8.

Jemoncmpayuu
1. [IpssMOIMHENHOE pacIpOCTPaHEHNE CBETA.
2. OTtpakeHue cBeTa.
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3. [Tomy4yenne wu300pakeHWA B IIOCKOM, BOTHYTOM U BBITYKIOM
3epKajax.

4, [IpenomieHue cBera.

5 OnTuyecKkuii CBETOBO/I.

6 XoJ ay4yer B coOMparolie JIMH3e.

1. XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

8 [TonyueHne n300paKeHUI C TOMOIIBIO JTUH3.

9. [TpuHuun aeiictBus (oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

10. Mopuensb raza.

11. PaznoxeHue 0enoro cBeTa B CIIEKTP.

12. Tlomy4yenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopnuie padbomul u onvimol

1. HccnenoBanre 3aBUCHMOCTH YTJIa OTPaXEHHUS CBETOBOTO JIyda OT
yria najeHusl.

2. N3yyeHue xapakTEepUCTHK H300paKeHHUs TMpeAMeTa B IJIOCKOM
3epKaie.

3. HccnenoBanre 3aBUCMMOCTH YIJIa MPEJIOMIICHUSI CBETOBOTO Jiyda OT
yriia majieHus: Ha TPAHUIE «BO3TYX—CTEKIIO.

4, [Tonydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

S. Onpenenenue (POKYCHOTO pacCTOSSHUSL U ONTUYECKOW  CHIIBI
coOuparoneit TMH3bI (2J1eKMPOHHAA 0EMOHCMPAYUSL).

6. OnbITEl TIO Pa3yIOKEHUIO OENoro CBeTa B CHEKTDP (2J1eKmpoHHAsA
oemoncmpauus).

7. OnBITH IO BOCTIPUATHIO I[BETA MPEAMETOB TIPH MX HAOIIOACHUH Yepe3

L[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE IBJICHUS

Onvimul Peszepghopoa n mmanerapHas Mojiens aroMa. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeo.

PannoaktuBHOCTh. Anbgha-, bema- u camma-uznyuenus. CTpoeHuE aTOMHOTO
anpa. Hyxnownas moodenb amomHnoz2o s0pa. Hzomonsl. PaduoaxkmusHvie
npespawerus. [lepuoo norypacnaoa amomuwix soep.

SnepHble peakuu. 3aKOHBI COXPAHCHHS 3apsIOBOTO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Mcmounuxu snepeuu Connya u 36é30 (MC).

SnepHas sHepreTHKa. /Jleliicmeus paouoOaKmMuHbIX U3IYYeHUUl HA JHCUBbLE
opeanuzmol (MC).

Hemoncmpauuu
CrieKTpsl U3TyUEHHUS U TIOTJIOIICHHS.

CrieKTphbl pa3IMYHBIX Ta30B.

CnekTp Boaopo/a.

Hab6nronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIINX U3TYICHHH.

Peructpanus u3ydeHus IPUPOTHBIX MHUHEPAIIOB M IPOTYKTOB.
./Iaﬁopamopuble pabomul u onvimul
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1.  Habnioodenue cniowHvIX u TUHEUYAMbIX CHEKMPOSE U3V UEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE PHEPTHH YACTHUIIBI 10 TOPMO3ZHOMY
nyTH (1o ¢otorpadusim) (2,1eKmpoHHAA OeMOHCMPAUU).
3. W3mepenne paarnoakTUBHOTO GOHA (2/1eKMPOHHAA 0eMOHCIMPAaUuus).

IHoBTOpPUTEIBLHO-0000 IAOIMIT MOAYIb

[ToBTOpUTENBEHO-00001IAIOIKK MOTYJIb TIPEIHA3HAYECH TSl CHCTEMAaTHU3aluu
u  0000ImEeHWS TPEIMETHOTO  COACPKAHWSA W OIbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPHU U3YYECHUH BCETO Kypca (PU3UKU.

[Ipu U3yyeHnr TaHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaINpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpYETCs
€CTECTBEHHO-HAY4YHasl TPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIICIOBAaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJICHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[IOJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNUATBHO ESITENBbHOCTHBIN XapaKkTep JAaHHOTO pa3jiesla peain3yeTcs
3a CU€T TOTO, YTO YUalMECs BBIMOJHSIOT 3aJaHuUs1, B KOTOPBIX UM MPEIJIaracTcs:

" Ha OCHOBE IOJyYCHHBIX 3HAHWW pACIO3HABATH M HAYYHO OOBACHATH
(bu3nuecKue BJIEHUS B OKPYXKaIOIEH MPUPOAE U MOBCETHEBHOM KU3HU;

" JCHOJB30BaTh TOJ  PYKOBOACTBOM  IMEAarora  Hay4yHble  METOJIbI
uccienoBanusa (U3MYECKUX SIBICHHM, B TOM YHCIE A NPOBEPKU THUIOTE3 U
MOJIyYEHHS TEOPETUUECKUX BBIBOJOB;

" OOBSCHATH C OMOPOM HAa NUJAKTUYECKUN Marepuai Mocie 0OCYKIECHHS C
[e1aroroM Hay4yHble OCHOBBI HauOojiee Ba)KHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEpP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIUYHBIX MCTOUHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA NPEBPAILLEHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
DHEPIHUU.

Kaxngas w3 Tem [maHHOrO pasfena BKJIOYAET SKCIEPUMEHTAIBHOE
UCCIIeIOBaHHE 00O00IIAOIIEro XapakTepa Ha YCMOTPEHHE Meaarora M IMpU ero
noMmomy. Pa3gen 3aBepmiaeTcs NpOBEAECHUEM JIWATHOCTUYECKOM W OLIEHOYHOMU
paboThI 32 KypC OCHOBHOM IITKOJIBI.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA VYYEBHOI'O ITPEAMETA
«OU31KA» HA YPOBHE OCHOBHOI'O OBLIETI'O OBPA3OBAHNA

B nenom pesynprathl ocBoeHus ooyuaronumucs ¢ 3I1P yaebHoro npeamera
«Duszuka» JOMKHBI COBMamaTh ¢ pesyapraramu  DenepanbHoil  paboueit
IPOrpaMMBbl OCHOBHOTO OOITIero 00pa3oBaHMs.

Haubonee 3HaYMMBIMH SIBIISIFOTCS:
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JIMUHOCTHBIE PE3YJIBTATDI:

B pesynbrare wusyueHus ¢GU3MKM Ha YpOBHE OCHOBHOTO  OOIIETO
oOpa3zoBanust y oOyuaromerocsi ¢ 3IIP Oyayr cdopmupoBansl cienyronme
JMYHOCTHBIE PE3yJIbTaThl B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

IPOSIBJIICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nUecKoil HayKH;

IIEHHOCTHOE OTHOIIICHHUE K IOCTHKCHUSM POCCUUCKUX YIEHBIX-(DU3HKOB,;

2) rpa’XJaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYKJI€HUH OOII€CTBEHHO-3HAYUMBIX
U 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKAM MPUMEHEHUEM JTOCTHUKEHUN
busuky;

OCO3HAHHME BaXHOCTH MOPAJTbHO-ITUYECKUX MPHUHIMIIOB B JESITEILHOCTH
YYEHOT0;

3) 3CTETUYECKOTO BOCITUTAHMUS:

BOCIIPUATHE ICTETUYECKUX KAYECTB (DM3MUECKOW HAyKW: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTU HAYyYHOT'O MTO3HAHUS:

OCO3HaHWE I[EHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI PA3BUTHSA TEXHOJOTWM, BaKHEHIIEH COCTaBISIONMIEH
KYJIbTYPHI,

pa3BUTHE HAYYHOUM JII0O03HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NesTEeIbHOCTH;

5) popMupoBaHus KyJIbTYpPbl 310POBbSI K SMOIIMOHAIBHOTO OJIArOMOTYYHs:

OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBWi 0€30IacHOro TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAIITHUX yCIIOBUSX;

c(hOpPMHUPOBAHHOCTh HaBbIKa pPEQIICKCUU, TPU3HAHME CBOErO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eIoBeKa,;

6) TPy1OBOTO BOCITUTAHHSL:

7) aKTMBHOE y4YacTHE B PEIICHUM MPAKTHUECKUX 3aaad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allii, HACEJIEHHOTO TYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW U COLMAJIbHOM HamNpaBIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U
bu3MYeCcKuX 3HaAHUM;

UHTEpEC K MPAKTUYECKOMY U3YyUECHUIO NMpodeccuil, CBSI3aHHBIX ¢ (PU3UKOMT;

8) PKOJIOTUYECKOTO BOCIIUTAHUS:

OpHCHTAllMsS Ha MPUMEHEHHE (U3MYECKUX 3HAHWM JUIsI PEIICHHS 3a1ad B
0o0JacTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOILIEH CPEIbI;

OCO3HaHHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKHX MpoOsieM U MyTel Hux
pelieHus;

9) amamTanuu K W3MEHSIONIMMCS YCIOBUSM COLUAIBHON M TPHUPOIHOU
Cpenbl:
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MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPHW BBHITIOJHEHWU WCCICIOBAHUNA W
MPOEKTOB (PU3NUYECKON HAMIPABICHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSTEeIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIIE
bopMyIMpoBaTh UJIEU, TOHSITHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHUA UM KOMIIETEHTHOCTEH B
o0nactu HU3HKHY;

IJJAHUPOBAHKWE CBOETO PAa3BUTUS B MPHOOPETEHUH HOBBIX (HU3UUECCKUX
3HAHUI;

CTPEMJICHHE aHAJTU3UPOBATH M BBISIBJISATH B3AMMOCBSI3H MIPUPOILI, 00IIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C HCTIOJIb30BaHHEM (PU3UUECKUX 3HAHHM;

OLIEHKA CBOUX JECUCTBUU C YYETOM BIUSHHMS HA OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METANPEJMETHBIE PE3YJIBTATDI

Osnadenue YHUBEPCANbHbBIMU yueoHvImMu no3HaeamenbHbIMU
oelicmeuamu:

1) 6a30BBIC JIOTHYECKHUE TCHCTBUS:

BBISIBIISAITH M XapaKTepU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(s1BICHUI);

yCTaHABIMBATh CYIIECTBCHHBIA MPU3HAK KIacCU(UKAIIUU, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pacCMaTpUBaEeMbIX (DaKkTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

BBISIBIIATh TPUYWHHO-CIICJICTBCHHBIE CBSI3W TPU HM3yYCHUH (HU3HUCCKUX
SIBJICHMA W TIPOIIECCOB, MPOBOANTH BBIBOJBI C WCIOJIb30BAaHUEM JACAYKTHBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBSI3SIX
(bU3MYEeCKUX BEIIMYUH, IPU HEOOXOAUMOCTH IO PYKOBOACTBOM YUUTEIS,

BBIOMpATh Croco0 pemieHust y4eOHoU (u3ndyeckoil 3amaun (CpaBHEHHUE
HECKOJbKMX BapHAHTOB pEIICHMs, BHIOOpP Hauboyiee MOIXOIAIIETO C Y4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEIIA.

2) 6a30BbIC UCCAEAOBATEIBLCKUE ACHCTBUS:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKANM HHCTPYMEHT ITO3HAHMS;

IPOBOJIUTL 10 IIJIAHY OIBIT, HECIOXKHBIM (U3UYECKUH DSKCIEPUMEHT,
HeOOJIBIIOE HCCiIeoBaHUE (DU3UYECKOTO SIBJICHUS, TMPU HEOOXOIUMOCTH MO
PYKOBOJICTBOM YUHTEIISA;

dbopmynupoBath O0OOIIEHUS W BBIBOABLI IO pPE3yjibTaTaM MPOBEIEHHOTO
HAOJTFOICHMS, OTTBITa, UCCIICOBAHUS C OTIOPOM HA TIJIaH/aJTOPHUTM.

3) pabota ¢ uHpopmaIei:

MPUMEHSATh PA3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
or6ope nHpOpMAIUH WK JAHHBIX C YUETOM MPEJIOKEHHON yueOHO# Ppu3ndeckoit
3a/1auu, MPU HEOOXOAMMOCTH O] PyKOBOJACTBOM YUUTEIS,

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh WH(OOPMAIUIO PA3IWYHBIX BHJIOB U
dbopm mpeacTaBICHUS;

21



CaMOCTOSITENIbHO  BHIOMpaTh  ONTHMaNbHYIO  (opMy  mpeacTaBieHUS
uHOpMAIlUU U WLIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
quarpaMMami, HWHOW Trpadukod ©M HUX KOMOMHAIUMAMH, TIOJl PYKOBOJCTBOM
YUUTETIS.

Osnadenue  yHUGEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oGmienue:

B XO0JI¢ OOCYXJeHUs ydeOHOTO MaTepHuayia, Pe3yJbTaToB Ja0OpPaTOPHBIX
paboT W TMPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl U
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIC Ha pEIICHHE 3a7a4dl W  TOJJCpKaHUE
01arokenaTeIbHOCTH OOIICHUS;

COTIOCTAaBIIATH CBOM CYXKIEHUS C CY)KICHUSIMH JAPYTHX YYACTHUKOB JHAIIOTA,
oOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3yJbTAaThl BHIMOJHEHHOTO (DU3UYECKOTO OTbITa
(9KCTIepUMEHTAa, UCCIICJIOBAHUS, TIPOCKTA).

2) cOBMECTHAs IEATENbHOCTh (COTPYIHUYECTBO):

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYaTbHON
paboThI U PEIICHUH KOHKPETHOM (PU3NYeCcKoi poOIeMbl;

OPUHUMATH 1€ COBMECTHOM JEeSTEIbHOCTU, OPTaHU30BBIBATH JACHCTBUSA 110
e€ JOCTHXKEHUIO: paCHpelessaTh POJu, OOCYXKJIaTh IMPOIECCHl W PE3yJbTaThl
COBMECTHOU pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX YEIOBEK;

BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTHUTAs Ka4eCTBEHHOT'O pe3yibTaTa IO
CBOEMY HAINPaBJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYTHMMH YJICHAMH
KOMaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIMMN TPOAYKT IO KPHUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

Osnadenue yHugepcaibHblMu yueOHbIMU PeCyIAMUGHBIMU OCUCH GUAMU:

1) camoopranuzanus:

BBISIBIISITH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaUsIX, TPEOYIOUTUX st
pereHns GU3NIeCKUX 3HAHUMH;

OPHUEHTHUPOBAThCA B  PA3MYHBIX  TMOJXOJAX  MPUHATHS  PEIICHUN
(MHIMBUAYyATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIITION);

COCTABIISITh QJTOPUTM  pEIICHHUS (PHU3WYECKON 3amayM WM TUTaHA
UCCIICIOBAHUS C YUETOM MMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
MI0JT PYKOBOJICTBOM YUHTEJIA.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CHUTyalliM W Tpeajiaratb IulaH ©€ W3MEHCHHs, IIpHu
HEO0OXOMMOCTH TIO/I PYKOBOJICTBOM YUHTEIISA;

OOBSACHATh  TPUYMHBI  JIOCTHOKCHHS  (HEJOCTIDKCHUS)  Pe3yJbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBHSIM.

3) SMOIMOHAJIbHBIN MHTEIIJICKT:
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CTaBUTH CeOs1 HA MECTO JPYTrOro YeJIOBEKa B X0JI€ CIOpa WA AUCKYCCHHU Ha
HAyYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY JPYTOToO.

4) npuHATHE ce0s U IPYTHUX:

NpuU3HaBaTh CBOE MPABO Ha OMMOKY MPU PEIICHUN (PU3UIECKUX 3a/1a4 WIH B
YTBEPXKACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ MPaBO JPYTOro.
MNPEAMETHBIE PE3YJIBTATDBI

TpedoBanuss K mNpeIMEeTHBIM pe3yabTaTaM OCBOEHHSI Yy4eOHOIO
npeaMera «@u3uka», pacnpeaejeHHbIe M0 roaM 00y4YeHUs

Pesynbpratel 1o romgaM GOpMYIUPYIOTCS M0 MPUHIIAITY TOOABICHUS HOBBIX
pe3yabTaTOB OT rojla K roay (pe3ylbTaThl OYEpPEeNIHOTO roja MO yMOIYaHHUIO
BKJTFOYAIOT PE3yJIbTaThl MPEIBIIYIINX JIET).

7 KIIACC

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHUIA:
OpUEHTUPOBAThCS B TOHATUSAX U ONEPUPOBATH HMMHU Ha 0a30BOM YPOBHE:
buznueckue M XUMHYECKUE SIBJICHUS;, HAOJIOJEHUE, HKCIIEPUMEHT, MOJIETb,
TUTIOTE3a; CAWHMIBI (PU3NUECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIC
COCTOSIHUSI BEIIECTBA (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXAaHUYECKOE JIBHKCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPACKTOPHS,
paBHOACHCTBYIOIIAs cwiI, aeopManus (ymnpyras, IMIacTHYECKas), HEBECOMOCTb,
COOOIIIAFOIITNECS COCYIBI, C OTIOPOM HA TUAAKTUYECKUA MaTepUa
paznuyath sBiaeHUs (Auddy3us; TEmIoBOoe JABUKEHUE YaCcTHI] BEUIECTBA;
paBHOMEPHOE JIBMKCHHE; HEPAaBHOMEPHOE JIBIIKCHHE, WHEPIIHS; B3aUMOJCHCTBUE
TeJ; pasHosecue MEEPObIX Mell C 3aAKPeniéHHOU OCblo 6paujeHus; Tepeaada
JABJICHUST TBEPABIMU TEJIaMH, XHUIAKOCTSIMU M ra3aMu; atMoc(hepHOe IaBJICHUE;
IJIaBaHWE TeJ; TNPEBPAIICHUS MEXaHWMYECKOW OSHEPruH) 110 OMUCAHUI0 HX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JJaHHOE
bu3MYecKoe SIBICHHE, TTOCIIE MMPEABAPUTEIIEHOTO O0CYKIACHUS C TICIaroroM;
pacrmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3NYECKUX SBJICHUN B OKpPYXKaIOMEM
MHpE, B TOM 4YHUCJIC (U3UYECKUE SIBJICHHUS B TPHUPOJIC: MPUMEPHI JBMKEHHUS C
Pa3IMYHBIMHU CKOPOCTSIMHU B )KMBOW M HE)KUBOW MTPUPOJIE; ACHCTBUE CHUIIBI TPESHUS B
NpUpPOAC U TEXHHUKE; BIMSHUE aTMOCHEPHOTO JABJICHHUS HA KUBOW OpPraHU3M;
MJIaBaHUE PbIO; phIUard B TEJE YEJOBEKA; MPHU TOM IEPEBOJAUTH MPAKTHUECKYIO
3alayy B y4€OHYIO, BBIACNSTH CYIICCTBEHHBIE CBOMCTBA/MPHU3HAKH (PU3NUYECKUX
SIBJICHUI C TIOMOIIIBIO TT€/1arora;
ONMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJb3YS
bu3ndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTh, CHJa YIPYTrOCTH, CHJIa TSDKECTH, BEC Teja, CHiia
TpeHUs, HaBiacHUE (TBEPAOrO TeNa, JKUIAKOCTH, Ta3a), BHITAIKWUBAOIIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIIUEHT
MOJIE3HOTO JICUCTBUSI MEXAHU3MOB, KMHETHYECKas U MOTEHLHUAJIbHAS SHEPIHs) C
OTIOPOI Ha CXEeMY; NMPU OMUCAHUU PACKPHIBATH (DH3NIECKUN CMBICIT UCTIOJIb3yEeMBIX
BEIMYMH, WX OOO3HAYEHUS U CIAUHHIBI (U3UYECKUX BEIUYUH, HAXOOUMb
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Gopmynsi, ceazvlearouue OaGHHYI0 QU3ULECKVIO 8eIUYURY C OPYUMU BETUYUHAMU,
cmpoums 2paguky U3y4eHHvIX 3a8ucUMocmel Qu3ULecKux Gequdur ¢ Oropor Ha
JOUJAKTUYECKU MaTepua;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBIICHUS W TPOLECCHI, MCIOJIb3Ys
MpaBUiia CIOXKEHUS CUJ (BIOJIb OJHOM TpsiMoi), 3akou Iyka, 3axon Ilackans,
3akon Apxumeoa, npaeuno pasHosecus pviuaca (06a0Ka), «3010Moe Npasusio»
MexaHuKy, 3aKOH COXPAaHEHHs MEXaHWYECKOM DSHEpruu; Mpuh 3TOM JaBaTh
CIIOBECHYIO (OpPMYITUPOBKY 3aKOHa U 3aNUCHIGAMb €20 MamemamuiecKoe
8bIpadiceHue noo pyKo8oOCMBEOM neoazo2a ¢ 00CyiHcoeHueM niana pabomsl,
OOBSCHATH (pU3MUECKHEe SBICHMs, MPOIECCHl M CBOICTBA TEJN, B TOM YHCIE U
B KOHTEKCTE CHUTyalUi MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: NpH IMOMOIIU
Hearora BbIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—
2 JOTMYECKUX LIaroB C OMNOpod Ha 1—2 HU3yueHHBIX CBOMCTBA (PUIUUECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peliaTh THIIOBBIE pAcyETHBIE 3aJayd B |A€MCTBHE C ONOPOM HA aITOPUTM,
IpPEeABAPUTEILHO Pa300paHHBI COBMECTHO C NEAAroroM, MCIOJIb3ysl 3aKOHBI U
dbopMmyIibl, CBs3BIBAIONINE (PU3NUECKHE BEIMYUHBI: HAa OCHOBE aHajIu3a YCJIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, IMOJACTABIATh (PU3NYECKHE BEIUYHMHBI B
(GbopMysbl U TPOBOJUTH PACUYEThI, HAXOAUTHh CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE
JUIsL pEleHusl 3a/ad, OLIEHHWBATh PEaTUCTUYHOCTb TMOJYYEHHOUW (QU3NYECKOn
BEJINYUHBIL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PUINUECKUX
METOJIOB TIOCJIE€ MPEABAPUTELHOTO OOCYXKIEHHS C MEeAaroromM; NpU IMOMOIIU
nejarora B OINMCAaHWU MCCIIEOBAHUSL BBIJEIATh MPOBEPSIEMOE MPEIINONIOKEHUE
(rumoTe3y), € OMNOpPOM HAa  JOUAAKTUYECKHM  Marepuan  pas3idyaTb |
VMHTEPHPETUPOBATh TOJYUYECHHBIM PE3yJIbTaT, HAXOAUTh TMOCIE OOCYXICHUS C
NeJaroroM OMIMOKHU B XOJI€ OMbITA, I€JIaTh BEIBO/BI IO €0 pe3yjibTaTaM;

YMETh HaXOJIUTh C MCIHOJb30BaHUEM IU(POBBIX 00pPA30BATENBHBIX PECYPCOB
OTBITHI IO HAOIONEHUIO (PU3WYECKUX SIBICHUN WM (U3UUYECKUX CBOWCTB TEIN:
dopMynupoBaTh  MpOBEpPSEMbIE  MPEANOIOKEHHsS, CcOOMpaTh  YCTAHOBKY
U3 MIPEJIOKEHHOr0 000pYI0BaHUs C OMOPOM Ha CXEMY, 3allUChIBaTh XOJ OIbITa U
(GbopMyIUpOBaTh BHIBOJIBI IO/ PYKOBOJCTBOM I€arora;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl TeJa, 00bEMa, CUIIbI
Y TEMIIEpaTyphl C UCMOJIb30BAHUEM aHAJIOTOBBIX U IIU(GPOBBIX TPUOOPOB C OMOPOI
Ha aJITOPUTM; 3aMKMCHIBATH MTOKa3aHUsl NPUOOPOB C yUETOM 3a7aHHOM aOCOJIIOTHOM
IIOIPEITHOCTHA U3MEPEHUN;

IPOBOJUTH COBMECTHO C T[I€IaroroM HCCJIEAOBAHHE 3aBHCUMOCTH  OJHOM
(bU3MYEeCKOM BEIMYMHBI OT JPYrod C UCIOJIb30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBHCHMOCTH ITyTH PAaBHOMEPHO JIBMXKYLIETOCS T€JIa OT BPEMEHHU JIBHXKECHHMS TENA;
CUTIbL MPEHUsT CKOJIbIICEHUsL OM 8eca mea, Kaiecmea obpabomku nosepxuocmet
mel U He3a8UCUMOCIMU CUNbl MPeHUs Om NI0WAOU CONPUKOCHOBEHUS Mel, CUTbL
ynpyeocmu Om  YOJIUHEHUs NPYAHCUHBL, BbIMAIKUBAIOWel Cuibl om 00vbéma
NOCPYHCEHHOU Hacmu meaa u Om WIOMHOCMU HCUOKOCMU, e€ He3a8UCUMOCHU
om NIOMHOCMU mena, Oom 21YOUHbl, HA KOMOPYIO NOSPYHCEHO Mmeo; VCI08Ull
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naasamus mej, YCI08Ull pABHOBecus pvluazca U 010K08), TOJ PYKOBOACTBOM
nejarora y4acTBOBaTh B IUIAHMPOBAHMM Y4e€OHOTrO HCCIEAOBaHUsS, COOUpaTh
YCTAaHOBKY M  BBIIIOJHATH H3MEPEHHUs, Clenys MpPEIJoKECHHOMY IUIaHy,
(buKCUpOBaTh PeE3yNbTaThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYHUH B
BUJIC TPEMJIOKEHHBIX TaOnuil W TpaduKoB, JeNaTh BBIBOABI IO PE3yJibTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TeNa; CUila TPEHUS CKOJBXKECHUS, JaBJICHUE BO3AyXa;
BBITUIKABAIONIAS CHJIA, JIEUCTBYIOIIAsd HA IOIPYKEHHOE B JKHUAKOCTH TEJNO;
KOd(QPUIIMEHT  MOJE3HOTO  JACWCTBUS  NPOCTHIX  MEXaHU3MOB),  CIEIys
MPEIOKEHHOW WHCTPYKIMU; MPU BBINOJHEHUH W3MEPEHUN IOJI PYKOBOJICTBOM
nejarora coOUparh SKCHEPUMEHTAIBHYIO YCTAHOBKY W BBIUMCISATH 3HAUYCHUE
HMCKOMOW BEIUYUHBI;

COOJI0JIaTh TMpaBWJia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000pyZI0BaHUEM TTOCIIE TIPEABAPUTEILHOTO 00CYKICHHUS C ME€IaroroMm;
COTIOCTABJISITh MPUHIIUIBI JACHUCTBUSI MPUOOPOB U TEXHUUYECKUX YCTPOMUCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOIIaroluecss COCyAbl, OapoMeTp, pblyar,
MOABWKHBIA M HEMOABWIKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTH C OINOpPOM Ha
JTAJTAKTUYECKUI MaTepuan,

XapaKTepU30BaTh TMPUHIUIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB TOCIIE MPEBAPUTEIHHOTO O0CYKICHHUS C TMEAaroroM ¢ OMOpod Ha UX
omucanuss (B TOM  4HCe:  TMOJIIMIIHUKKA, YCTPOWCTBO  BOJOIPOBO/IA,
TUAPABINYECKUN MPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apeoMETp),
UCIOJB3YSd 3HAaHMUS O CBOMCTBAaXx (UBUYECKUX SBJICHUW U HEOOXOJIUMBbIC
(dbuznYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTL TPUMEPHl / HAXOAUTh WH(OOPMALMIO O MpUMEpax MNTPaKTUUECKOTO
UCIIOJb30BaHus (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 37I0pOBbS U COONIOACHUS HOPM OKOJOTUYECKOTO TOBEACHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJISTh C TOMOIIBIO TeJarora oT00p MCTOYHUKOB MHGOPMAIMH B CETH
NHTEepHET B COOTBETCTBHM C 3aJlaHHBIM TMOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIONIUXCS 3HAHUM W MyTEM CPaBHEHMS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpopMaIioo, KOTOopass SBJISIETCS NPOTUBOPEYMBOM WM MOXET  OBITh
HEJI0CTOBEPHOM;

WCIIOJB30BaTh TIPU  BBHIMIOJIHEHUW YYE€OHBIX 3aJlaHUNl  HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPAaBOUYHBIE MaTEpPHAIbI, PECYPChl CETH
WNuTepHeT; BnaaeTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh IMOJ] PYKOBOJICTBOM Tenarora ¢ o0CyXJICHHEM IIaHa paboThl KpaTKHe
MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—3 HMCTOYHHMKOB HH(OpMaLUU
(bu3nYecKoro cojiep>kaHus, B TOM YHUCJE MyOJUYHO JIeJaTh KPaTKUE COOOIICHUS
O pe3yibTaTaXx MPOEKTOB WM Yy4EOHBIX HCCIEIOBAHUM; IMPU 3TOM TIPaMOTHO
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UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar Kypca (U3HUKH, CONPOBOXKIAThH
BBICTYIICHUE IIPE3CHTALNECH;

OpU BBIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIECJOBAHUM TMOJ PYKOBOJCTBOM
nearora pacnpeaessaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUU € NTOCTABJICHHBIMU
3a/layaMy, CJICAUTh 3a BBIIIOJIHCHUEM IIIaHA JIEUCTBUM, aJCKBATHO OLICHUBATh
COOCTBEHHBII BKJIQJ B JI€ATEIBHOCTh T'PYIIIbI; BBICTPAUBATh KOMMYHHUKATHUBHOE
B3aMMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

8 KUIACC

[IpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXarThb
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCSA YMEHU:
OpPUEHTHPOBATHCSI B NMOHATUAX U ONEPUPOBATH UMU Ha 0A30BOM ypOBHE: Macca U
pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHME AaTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEUIECTBA, KPHUCTAJUIMYECKUE U aMOp(HbIE Teja, HACHIIICHHBIA U
HEHACBIIICHHBIN Tap, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPECHHSS JHEPrus,
TEIJIOBOM JIBUTATENb; 3JIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsijl, JIEKTPUUYECKOE TTOJIE,
MPOBOJHUKH U JTUANEKTPUKU, TOCTOSHHBIN 3JIEKTPHUUECKHUI TOK, MAarHUTHOE MOJIE;
paznuyaTh SIBJICHHUS MOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHHUS C TeAaroroM
(TemwioBoe  paclIMpeHHe/cokaThe,  TeIvlonepeAada, TEIUIOBOE  PaBHOBECHE,
CMa4yMBaHWE, KallWJULIPHBIC SBJICHUS, WCIApPEHUE, KOHJEHCALMs, IUIABICHUE,
KpUCTAJUIM3aUs (OTBepJEBaHUE), KUIIEHUE, TeIulonepeaaya (TeraonpoBOJHOCTb,
KOHBEKIMS, U3JIy4CHHUE); IEKTPU3aLUs TEJl, B3aUMOJIECUCTBUE 3apsAI0B, ACHCTBUSA
IIEKTPUYECKOTO0 TOKAa, KOPOTKOE 3aMbIKaHHE, B3aWMOJECHCTBUE MAarHUTOB,
JEUCTBHE MArHUTHOTO IIOJISI Ha NPOBOAHUK C TOKOM, AJIEKTPOMAarHWUTHAas
UHAYKLHS) 1O OIMCAaHUI0 MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;
pacno3HaBaTh C IMOMOILNBIO TM€Jarora IMpPOSIBIEHUE HW3YYEHHBIX (PU3HYECKHUX
SBJICHU B OKPYXAalOLEM MHpE, B TOM YHCIEe (PU3NYECKHE SIBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHUE W KAlWJUISIPHBIE SBJICHUS B MPUPOJE, KPUCTAIIBI B
npupoae, wusznydyeHue ConHua, 3aMep3aHHe BOJOEMOB, MOPCKHE Opu3bl,
oOpa3oBaHHME pOCHI, TYMaHa, UHEs, CHETra; JJIEKTPUUYECKUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE MOJie 3eMJIH, JIpeild MOoIIOCOoB,
pOJIb MAarHUTHOTO TMOJISI JUISl JKW3HM Ha 3emile, NOJSIPHOE CHUSHHE; IMPU 3TOM
NEPEeBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYI0, BBIICNATh CYUIECTBEHHbIC
CBOMCTBA/TIpU3HAKU (U3UUECKUX SBICHUI;
ONKCHIBaTh IMOJ PYKOBOJACTBOM IeJarora ¢ OOCYXJCHHEM IUIaHa padOThI
U3y4YeHHBbIE CBOMCTBAa Tel W (PU3WYECKUE SBICHUSA, HCHONB3YyA (U3UUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJeabHas
TEIJIOEMKOCTh BEILECTBA, YJEJIbHAas TEIIOTa IJIAaBJIEHUS, YAENbHAs TeIyoTa
napooOpa3oBaHusi, VyjAelbHAs TEIJIOTa CropaHusi TOIUIMBA, KO3(PPUIUEHT
MOJIE3HOTO JIEWCTBUS TEIUIOBOM MAILMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa,
AIEKTPUYECKUI 3apsj, CHJIa TOKA, AJIEKTPUYECKOE HAMPSIKEHUE, COMPOTUBIECHUE
IPOBOJHMKA, YJECJIbHOE COMPOTHUBIEHUE BELIECTBA, pabdoTa U MOUIHOCTh
AIIEKTPUYECKOr0 TOKA); NPH ONHWCAHUM IPABWIBHO TPAKTOBaTh C ITOMOILBIO

26



neaarora (U3MYECKUN CMBICT MCTIONb3yEMbIX BETUYMH, 0003HAUCHUSI U €IUHUIIBI
bu3MYeCKUX BEJIMYMH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JAPYTMMH BEITUYMHAMH, CTPOUTH rpadyKu U3YYEHHBIX 3aBUCUMOCTEHN
(bu3HYEeCKUX BEJIUYUH;

OTIPEENATh TOCIIe MPEABAPUTEIBHOIO OOCYXKIEHHUS C IMeIaroroM CBOMCTBA Tell,
¢usznyeckue SABIEHUS W TPOLECCHl, HUCIHONB3YyS OCHOBHBIC  TMOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOPUM  CTPOEHHUS  BEIIECTBA,  MPUHLUII
CYNEpIIO3ULIMA TOoJiel (Ha KAaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia,
3akoH OMa 11 ydacTka Uenu, 3axkou J{icoyns—Jlenya, 3aKOH COXpaHEHUS
OHEPrUH; TPH ITOM HAXOJUTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M €ro
MaTeMaTHYeCKOe BBIPAXKEHUE C OMOPOil Ha IU(POBBIE 00pPa30BATEIbHBIE PECYPCHI;
COOTHOCHUTH IOJI KOHTPOJIEM Meaarora (pu3ndeckue Mpolecchl U CBOMCTBA Tel, B
TOM YHUCJIE U B KOHTEKCTE CUTYyal[ui MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IpH
IOMOIIM  NIeAarora BbBIABIATH [PUYMHHO-CICACTBEHHBIE  CBSI3H, CTPOUTH
OoOBsICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ Onopoil Ha 1-2 M3y4eHHBIX CBOMCTBA
(bu3NYECKuX SIBICHUM, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

pemaTh TUIIOBBIE PAcUETHBIE 3a7a4d B 1—2 JEUCTBHS C ONOPOW HA AJITOPUTM,
IPEABAPUTEILHO Pa300paHHBI COBMECTHO C NEAAroroM, MCIOJIb3ysl 3aKOHBI U
dbopMmyIibl, CBS3BIBAIONINE (PU3NUECKHME BEIMYUHBI: HAa OCHOBE aHaIW3a YCJIOBUS
3alaud  3alUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK MJaHHBIX IS
pelIeHus 3a7au, BRIOUPATh 3aKOHBI U ()OPMYIIbl, HEOOXOIUMBIE JIJIsl €€ PEIICHMUS,
IPOBOAUTH PACUETHl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3NMUECKON BEIMYMHBI
C U3BECTHBIMU JJaHHBIMH;

UMETh TpEACTaBlIeHUE O MpoljemMax, KOTOPbIe MOXHO PELIUTh MPH MOMOIIU
(GU3MYECKUX METOJOB TIOCNIE€ MPEIBAPUTEIBLHOIO OOCYXIEHUsI C TMEJarorom;
UCIIOJIb3Yysl OMHCAHWE HCCIENIOBAaHUS, BBIIEIATH MPOBEPSIEMOE MPEAINONIOKEHUE,
OLICHMBATh NPABUJILHOCTb MOPSAKA TPOBEICHUS UCCIIEOBAHUS, 1€J1aTh BHIBObL;
YMETh HaXOJIUTh C MCIHOJb30BaHUEM IU(POBBIX 00pPA30BATENBHBIX PECYPCOB
OTBITHI MO HAOJIIOJACHUI0 (PU3NYECKUX SBICHUA WM (PU3NYECKUX CBOWCTB Tell
(KanWwUIsIpHbIE SIBJICHMSI, 3aBUCUMOCTb JaBJEHMsI BO3AyXa OT ero oObéma,
TEMIEPATYpPbl; CKOPOCTH MpOIEcca OCThIBAaHUS/HArpEeBaHUS MPH HU3IYYCHUH OT
[[BETa M3JTy4aroleil/Iorionaeld moBepXHOCTH; CKOPOCTh UCHAPEHUsT BOJBI OT
TEMIIEpaTypbl XKUIAKOCTH W IUIOIIAAA €€ MOBEPXHOCTH; JJIEKTpU3aLUs Tel U
B3aUMOJICUCTBUE  DJEKTPUYECKHUX  3apsAJ0B;  B3aMMOJEHCTBHE  IMOCTOSHHBIX
MarHuTOB, BH3yaJlU3allusi MAarHUTHBIX TMOJEH MOCTOSHHBIX MAarHUTOB; JEUCTBUS
MarHUTHOTO TMOJISi Ha MPOBOJHHMK C TOKOM, CBOWMCTBA 3JEKTPOMAarHuTa, CBOMCTBA
AIEKTPOJBUTATENS]  MOCTOSIHHOTO  TOKa):  (OpMYJIHpPOBaTH  IPOBEpPSEMbIE
NPEANoJIOKEHUs, COOUpATh YCTAHOBKY M3 MPEIJIOKEHHOTO O000pYyIOBaHUSA C
OMOpOil Ha CXEMy; OIUCHIBATH XOJ| ONbITA W (POPMYJIHPOBATH BBIBOJBI IO
PYKOBOJICTBOM I1€/1arora;

UMETh MPEJCTABIECHUS O M3MEPEHUU TEMIEpPaTypbl, OTHOCUTEIBHON BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAIPSDHKEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U
JaTYMKOB (PU3MUECKHUX BEJIMUYMH; MPU MOMOIIM Telarora CpaBHUBATH PE3yJIbTaThl
WU3MEPEHUI ¢ y9€TOM 3aJJaHHON aOCOTIOTHOM MOTPEITHOCTH;
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IPOBOJAUTH COBMECTHO C TMI€JaroroM HCCJEIOBaHUE 3aBUCUMOCTH OJHOMU
(¢u3nyecKoil BEJIWYMHBI OT JPYrod C UCHOJB30BAaHUEM TPAMBIX H3MEPEHUMN
(3aBUCUMOCTb COIPOTHUBIICHUS IPOBOJHUKA OT €r0 JUIMHBI, IIOIIAIU IOIEPEUYHOTO
CEUEHUs] M YJENbHOIO CONPOTUBJICHMSI BELIECTBA IIPOBOJHMKA; CHJIBI TOKA,
UAYLIEr0 4Yepe3 IMPOBOJHHUK, OT HANPSKEHHs Ha MPOBOJHMKE; HCCIIEJOBaHHE
MOCIIEZI0BATEIBHOTO U MapajuIeIbHOTO COSIUHEHHUM MPOBOJHUKOB): IIAHUPOBATH
UCCIIEIOBaHKUE, COOMPATh YCTAHOBKY M BBITIOJHATH U3MEPEHUS MO/ PYKOBOJICTBOM
neaarora, Cieays npeyioKeHHOMY TUIaHy, (UKCUPOBATh PE3YNIbTaThl MOTYYCHHON
3aBHCHUMOCTH B BHUJA€ Tabmuil W TpaduKoOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCJIEIOBAHMSI TIOCIIE 00CYKIEHUS C MEeIaroroM;

COOTHOCUTh  KOCBEHHBbIE  HM3MepeHHs  (U3NYECKUX  BenuuuH  (yJenbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJICHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOTO TOKA): C MOMOUIBIO MeJarora MIaHupoBaTh U3MEPEHMsI, COOUPATH
HKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIE€Ays MPEAJIOKEHHONM MHCTPYKUMH, U
BBIUUCIIATh 3HAUECHHUE BEJINUMHBI,

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaToOpHBIM
000pyIOBaHUEM TTOCIIE MPEABAPUTEIHHOTO OOCYKICHHUS C MEAarorom;
COIIOCTABJIATH C TMOMOIIBIO TEIarora MPUHIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha MX OMUCaHUS (B TOM 4MCIE: CHCTEMa
OTOIUIEHUS [JIOMOB, THUTPOMETp, HapoBas TypOHHa, aMmIepMeTp, BOJBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPruM,  3IJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IMEKTPUUYECKUE MPEIOXPAHUTEINH;
AIIEKTPOMArHUT, 3JEKTPOJBUTATEIb IOCTOSIHHOTO TOKA), UCIIOJIb3Ysl METOIUYECKUE
MaTepuajibl 0 CBOMCTBAX (PU3MUECKUX SIBICHUN U HE0OXoauMble (Quznueckue
3aKOHOMEPHOCTH;

pacmo3HaBaTh IMOCIE NPEIBAPUTEIHLHOTO OOCYXACHUS C TIeIaroroM IMPOCThIC
TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENBHBIE IPUOOPHI IO CXEMaM U CXEMaTHYHBIM
pUCYHKaM (KHIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHEI0  CrOopaHusi,  JJEKTPOCKON, PEOCTaT); COCTaBISATb  CXEMbl
AIIEKTPUYECKUX IeTel C MOCIEA0BaTEIbHBIM U MapajlieIbHbBIM COEIUHEHUEM
3JIEMEHTOB, COOTHOCS YCJIIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX LIETICH;
OPUBOJUTH TMPUMEPHI/HAXOAUTh HMHPOPMAIMIO O TMpPUMEpPax MPaKTHYECKOTO
UCTIONB30BaHusl (PU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUCHUS
0e30MacHOCTH MPHU OOpalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0POBbS U COONIOACHHS HOPM OKOJIOTMYECKOTO TOBEACHUA B
OKPYKAIOIIEU CPELE;

OCYIIECTBIISITh C TIOMOIIBIO TeAarora TMOWCK WHGOpMauu (U3HUECKOTO
colaepkaHusi B ceTH VHTepHEeT, Ha OCHOBE HMEIONIMXCS 3HAHUH U MyTEM
CpPaBHEHHS JIONOJHUTENIbHbIX HCTOYHHUKOB BBIIETATh HH(OPMALIMIO, KOTOpas
SIBJISIETCS] TPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIOJb30BaTh NPU BBINOJHEHUH YYEeOHBIX 3aJaHUil OTOOpPaHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO  JINTEpaTypy (U3NYECKOTO COAEpXaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypcsl cetd MHTepHeT; BiIajeTb NPpUEMAMHU KOHCIEKTHUPOBAHUS
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TeKCcTa, mpeodpazoBanusi HHGOPMALIMK U3 OJAHON 3HAKOBOM CHCTEMBI B JAPYTYIO C
OIIOPOW HAa aJNTOPUTM M YTOUHSIOLIUE BOIPOCHI I1€1arora;

CO3/1aBaTh IOJ PYKOBOJACTBOM IleAarora ¢ OOCYyXJEHHEM IUIaHa pPadOThI
MUChbMEHHBIE W KpaTKWE YCTHBIE CcOO0OImeHus, 0000mas uHpOpMaIuoo U3
HECKOJIbKMX HCTOYHMKOB (PU3NYECKOTO COACPKAHMS, B TOM 4YHUCIE ITyOIMYHO
NPEACTABIATh PE3YJIbTATHl MPOEKTHOM WM HMCCIEI0BAaTEIbCKON NIESITEIbHOCTH;
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh WM3YyYECHHBIN IOHATUMHBIN anmapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYIIICHUE MPE3CHTAIIUEH;

IpU BBIIIOJIHEHUU y4EOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3UUECKHUX IMPOLIECCOB
[OJl PYKOBOJACTBOM Ie€Jarora pacopenessarb OOs3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTaBJICHHBIMHM 33Ja4aMM, CJIECIUTH 32 BBIIIOJIHEHHEM ILJIaHa
JNEHCTBUI M KOPPEKTUPOBATH €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKIAJ] B
NEATEIbHOCTh TPYNIBL, BBICTPaWBaTh KOMMYHUKATHBHOE B3aWMOJCHCTBHE,
IPOSIBIISSE TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

9 KNIACC

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM  YPOBHE JOJKHBI OTpPaXaTh
c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:
OPUEHTUPOBATHCSA B MOHATUAX U ONEPUPOBATH UMU Ha 0a30BOM YpOBHE: CHCTEMa
OTCYETa, MATepUaJbHAs TOYKA, TPACKTOPHUs, OTHOCUTEIBHOCTbH MEXaHHUYECKOTO
JBH>KCHUS, nedopmarus (ympyras, TIacTHYecKasi), TpEHUE,
YEHMPOCMpeMUumenbHoe yCKopeHue, HEBECOMOCTb U NEPErpy3KH; LIEHTP TKECTH;
abCOMIOTHO TBEPJOE TENO, IEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE;
MEXaHWYeCKue  KoysieOaHus U BOJHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIA JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh
U JaJIbHO30PKOCTh, CHeKmpbl UCNYCKAHUs U no2noujeHust; anbga-, 6era- u ramma-
W3JIy4YCHUS, U30TOIBI, ICPHAS] SHEPTETUKA;
COOTHOCHUTH SIBJCHHUS TMOCJE MPEABAPUTENBHOTO OOCYXIEHUS C MEeIarorom
(paBHOMEpPHOE M HEPaBHOMEpPHOE MPSMOJUHEUHOE JBIKCHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEWHOE JBWXKEHHE, CBOOOJHOE MMaJICHUE TeJl, pPABHOMEPHOE JBIKEHUE 10
OKPYXHOCTH, B3aMMOJICUCTBHE TE€J, PEAKTUBHOE JIBIJKCHHE, KOjeOaTeIbHOe
JBIDKEHUE (3aTyXarolue ¥ BBIHYXKIACHHBIC KoJieOaHMs), PE30HAHC, BOJIHOBOE
JBUKECHHUE, OTPAXKECHHUE 3BYKA, MPSAMOJMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U
MPEJIOMJICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKECHHUE CBETA, pa3jioKeHue 0eoro
CBETA B CIEKTP U CJIOXKEHHE CHEKTPAIbHBIX IIBETOB, JHCIEPCUS CBETA,
€CTECTBCHHAass  PAJUOAaKTUBHOCTb, BO3HHKHOBEHUE JIMHEWYATOTO  CIIEKTpa
W3JIy4EHHUs) TI0 OMHUCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh C TIOMOINBIO TeAarora MPOSBICHUE W3YYCHHBIX (HU3NYECKUX
SBJICHUN B OKpYXKarolieM Mupe (B TOM uuciie PuU3nuecKue SBICHUS B MPUPOJIE:
NPUIUBBL U OTJUBBI, JBWKEHHE IUIaHET COJHEYHOM CHCTEMBbI, PEaKTUBHOE
JIBUKECHHE KUBBIX OPTraHU3MOB, BOCHPUSATHE 3BYKOB )KMBOTHBIMU, 3€MIIETPSICEHHUE,
CEHCMUYECKNE BOJIHBI, [IyHAMH, 3XO0, [IBETA TEJ, ONTUYECKUE ABJIEHUS B MPUPOJIE,
OWONOTUYEeCKOe ACHCTBHE BUIUMOTO, YIbTPadUONETOBOIO W PEHTTCHOBCKOTO
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U3y4YEHUI; ©CTEeCTBEHHBIM  pPagUOAaKTHBHBIA  (OH, KOCMHYECKHE JIy4H,
PaAMOAKTUBHOE W3IIyYCHHE IPUPOIHBIX MHHEPAIOB; JCHCTBHE PaAMOAKTHUBHBIX
U3IYyYEHUII Ha OpraHu3M YeJOBEKa), IPH 3TOM IO PYKOBOACTBOM II€iarora
NEPEBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYyI0, BBIICNATh CYLIECTBEHHbIC
CBOMCTBA/IIPU3HAKY (PU3UUECKUX SBICHUII;

ONKCHIBaTh IO/ PYKOBOJACTBOM I€Jlarora ¢ OOCYXJACHHEM IUIaHAa padOThI
U3yYCHHbIE CBOMCTBa Ten M (PU3MUYECKUE SIBICHHUSA, MCIONB3Yd (U3HUYECKUE
BEJIMYMHBI (CpElHssI W MIHOBEHHAass CKOpPOCTh Tejla MpU HEPAaBHOMEPHOM
JIBW)KCHUM, YCKOPEHUE, INEPEMEIIECHUE, IIyTh, YIiOBas CKOPOCThb, CUJa TPEHHS,
CWJIa YOPYrOCTH, CHJa TSDKECTH, YCKOPEHHE CBOOOIHOrO MaJleHHs, BEC Tea,
UMITyJIbC ~T€Nla, MMIYJbC CHJIbl, MEXaHuW4eckas paboTa U  MOIIHOCTb,
NOTEHIMAJIBHASL JHEPrusi Teja, MOMHATOIO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJIbHASL HEPrUsl CHKaTOW IPYKWHBI, KUHETUYECKas DSHEpPrus, IOJHas
MEXaHUYECKasl SHEPIUsl, NEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHHUS CpElbl); MpHU
OMKCAaHUU C MOMOULIbIO YYUTEIS MNPaBWIBHO TPAaKTOBAaTh (PU3MUECKUH CMBICH
UCIOJIb3YEMBIX BEJIUYMH, OOO3HAYEHUS WU €IUHHUIBl (U3NYECKUX BEIUYUH, C
OMOPOM HA METOJIMYECKUX MaTepuall HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3MYECKYI0 BEMYMHY C JAPYTMUMH BEIMYMHAMH, CTPOUTH Ipa@UKHU H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh MOCIE MPEABAPUTEILHOTO OOCYXACHUS C MEAaroroM CBOMCTBA
TeN, (U3NYECKUe SIBJICHMSI U MPOILECCHI, UCIOJIb3Ysl 3aKOH COXPAaHEHUs SHEPIHH,
3aKOH BCEMHPHOTO TATOTEHMs, MNPHUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
OTHOCUTENBHOCTH ['anmumiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3aKOHBI OTPAXEHUS W NPEJIOMJIEHUS CBETAa, 3aKOHBI COXPAHEHMS 3aps0BOrO U
MacCOBOTO YHWCEI IpPHU SAEPHBIX PEAKUMSIX; NPU 3TOM HAXOAWUTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHa U €ro MaTeMaTHYeCKOe BBIPAXXEHHE C OINOpOM Ha
1M (poBbIe 00Pa30BATEIBHBIC PECYPCHI;

COOTHOCHUTH TOJ KOHTPOJIEM Iejarora (puanyeckrue mpouecchl U CBOWCTBA Tel, B
TOM YHCJIE U B KOHTEKCTE CHUTYyallud NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATH TNPU TMOMOILIM MeJarora NPUYUHHO-CIEICTBEHHbIC CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 2—3 U3Y4YEHHBIX CBOMCTBA
bu3NYeCcKuX SBICHUM, (PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEHH;

pelarh THUIIOBBIE PAacyETHBIE 3aJayd B 1—2 JOEHCTBHS C OMOPOW HA aJITOPUTM,
IpeIBapUTEIbHO Pa300paHHBIM COBMECTHO C, MCIOJB3YysA 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIIOBHUE, BBISBISATH HEJOCTAIONINE WU H30BITOYHBIC
JaHHBIE, BHIOUPATH 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJI PEIICHUS], TPOBOIUTH
pacuéTbl M OLEHHMBATh C IOMOIIBIK) YYMTENS PEATUCTUYHOCTH ITOJYYEHHOIO
3HauYeHUs (PU3NYECKON BEITUUHUHBL;

UMETh MpPEACTaBIECHUE O MpoljemMax, KOTOPbIE MOXHO pPELIUTh MHpU IOMOIIU
buznyeckux  METOJOB;  HWCIOJB3YyS  ONUCAaHUE  HUCCIEJOBAHMs,  IOCHE
IpEeIBAPUTENBLHOTO  OOCYXKIEHHsI C  TEeAaroroM  BBIICIATH — MPOBEpsIeMOe

30



IPEANOJIOKEHNE, OUEHNUBATh MPABWIBHOCTD MOPSAAKA MPOBEAEHUS HCCIEI0BAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATH HAOIOJCHUM U OIBITOB;

YMETh HaXOJUTh C MCIOJb30BaHUEM IU(GPOBBIX 00pPa30BATENBHBIX PECYpPCOB
OMBITHl MO HAOIIOACHUIO (PU3NYECKUX SIBICHUNA WUIU (PU3UUYECKUX CBOMCTB TeI
(u3ydeHue BTOporo 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUS! YHEPTUU; 3aBUCUMOCTD
nepuoja KoieOaHWi MPYKUHHOIO MAasTHHKAa OT MAacChl Ipy3a M KECTKOCTH
NPYKUHBI 1 HE3aBUCHUMOCTb OT aMIUIMTYJbl MajbIX KOJIEOAHWH; MPAMOJUHEHHOE
pacmpocTpaHEHHE CBETa, Pa3jokKeHHE OeNOro CBeTa B CHEKTpP; U3yUYECHUE CBOWCTB
U300pakeHHs B TUIOCKOM 3€pKaje W CBOWCTB M300paKeHUs MpeaMeTa B
cobuparomeil nuH3e; HAOMIOJCHHE CIUIOMIHBIX U JUHEHYaThIX CIIEKTPOB
U3ITy4dCHHsI): CAMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
00Opy/I0BaHUSI C ONOPOW HAa CXEMYy; OMHCHIBATh XOJ| OMbITAa M €ro Pe3yJbTaThl,
(GopMyIMpOBATh BBIBOJIBI 11O/l PyKOBOJCTBOM IE€JArora;

IPOBOAUTH IIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONPEAEIss CpeIHee
3HAUCHUE U3MEPAEMON BEIUYMHBI (POKYCHOe paccmosHue cobuparoujeli JTUH3bl),
000CHOBBIBaTh BBIOOP CIIOCOOA U3MEPEHUS/U3MEPUTEILHOTO TPUOOPa;

IIPOBOJIUTH COBMECTHO C IEJAaroromM HMCCIEJOBAaHUE 3aBHCHUMOCTEN (PU3MYECKHX
BEJIMYMH C UCTIOIB30BAHUEM MPSAMBIX U3MEPEHHN (3aBUCUMOCTh IyTH OT BPEMEHU
MPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4albHON CKOPOCTH; MepHUojia KojaeoaHun
MaTEMaTUYECKOr0 MAsTHUKA OT JJIMHBI HUTH; 3aBUCIMOCTH YTJIa OTPAKEHUS CBETA
OT yrIjla MajeHus U yria OpeJoMIIEHHUs OT yIia MaJeHus): Mocie 00CYKACHUS MO
PYKOBOACTBOM Il€Aarora IUIAHUPOBAaTh HCCIEJOBaHUE, cOoOUpaTh YCTAaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPpapUKOB, €NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIECI0BAHNUS,
COOTHOCUTh KOCBEHHbIE M3MEPEHUsS] (PU3NUYECKUX BEIUYMH (CpEeOHSIsi CKOPOCTh U
YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa ¥ MOIIHOCTb, 4YacToTa M  MEpuoja  KosieOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHjla coOuparouiei
JIMH3bI, PAMOAKTUBHBIA (JOH): C MOMOILIBIO MEAarora MIaHUPOBATH U3MEPEHMUS;
coOupaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH W3MEPEHUS, CIEIys
MPEIIOKEHHOW WHCTPYKITUHU; BBIYUCIATh 3HAUYCHUE BEJIMYMHBI U aHATU3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHUM;
COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyZ0BaHUEM TIOCIIE TTPEABAPUTEILHOTO 00CYKICHHUS C ME€IaroroMm;
COIMOCTABIISATH C MOMOILBIO TIEAArora OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKHUX
MOJIeJIel: MaTepualibHasl TOuKa, aOCOMIOTHO TBEPAOE TEIO0, TOYCYHBIM HMCTOUHHK
CBETa, JyY, TOHKas JIMH3a, IJIaHETapHash MOJENb aTOMa, HYKJIOHHAas MOJEJb
aTOMHOTO $JIpa C ONOPOM Ha METOIUYECKUE MaTepUallbl;

XapaKTepU30BaTh MOCIIE MPEIBAPUTEIHLHOTO0 00CYKIEHUS C MEAaroroM MpUHIUIIBI
NEHCTBUSL M3YyYEHHBIX MNPUOOPOB M TEXHHUYECKHX YCTPOWCTB C OMOPOM Ha MX
onucaHuss (B TOM 4YHUCJE: CIUAOMETP, NATYMKU [OJOKEHHUS, PaCCTOSHUSA H
YCKOPEHHS, pakeTa, »53XO0JIOT, O4YKH, Mepuckorn, ¢GoToanmapar, ONTUYECKUE
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CBETOBOJIBI, CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), ucmonb3yst nmudpoBbie
oOpa3zoBaTeIbHbBIE PECYPCHI;

MCIOJIb30BaTh IMOJI PYKOBOJCTBOM MEJarora CXE€Mbl W CXEMaTUYHbIE PUCYHKH
W3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  HM3MEPUTEIIBHBIX  IPUOOPOB U
TEXHOJIOTUYECKUX TMPOIECCOB TMPU pPEIICHUH Yy4eOHO-NPAKTUYECKUX 3ajady;
ONTUYECKUE CXEMBbI JUIsl TOCTPOCHUS HW300pKEHUNM B TUIOCKOM 3€pKalie M
coOuparonieit JIMH3eE;

MPUBOJUTHh TPHUMEPHI/HAXOAUTh HWH(OpPMAIMI0O O TMpUMepax MPAKTHIECKOTO
WCITOJIB30BaHUS (PM3NYECKUX 3HAHUN B MOBCEIHECBHOW JKM3HH I OOCCIICUCHUS
0€30MacHOCTH TpU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMH YCTPOUCTBAMHU,
COXpAHEHHS 37I0pPOBbSl M COOJIFOACHUS HOPM DSKOJIOTHYECKOrO TIIOBEJACHUS B
OKPY’KAIOIIEH CPELE;

OCYHIECTBJIATh MOJI PYKOBOJCTBOM IieAarora Mouck uH(opmanuu (u3n4ecKoro
cojiepkanus B cetu HTEpHET, caMOCTOSTEILHO (DOPMYIUPYS TOMCKOBBIN 3arpoc,
HaXOJWTh MYTHU OIpPEIENCHUs] JOCTOBEPHOCTH TMOJIYYEHHOW HHMOpMaUU Ha
OCHOBE UMEIOIIUXCS 3HAHUH U JOTOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh MPU BBIMOJHEHUM YYE€OHBIX 3aJaHUN OTOOpAHHYIO TEJaroromM
HAyYHO-TIOMYJISIPHYIO  JIUTEpaTypy (PU3UUECKOro COAEp)KaHUsA, CIPaBOYHbIC
Martepualbl, pecypcel ceth MHTEpHET; BiIaAeTh NpUEMAMH KOHCIEKTHUPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHOOPMAIIUU U3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO C
OMOpOM Ha aJIrOpuTM U YTOUHSIOIIME BOMNPOCHI TENArora; CoO34aBaTh IO
PYKOBOJICTBOM Tiefiarora ¢ oOCY)XJI€HHEM IJlaHa pa0OThl MUCHMEHHBIE U YCTHBIC
COOOIIEHNUsI Ha OCHOBE HMH(pOPMAIUU M3 HECKOJIbKHX HMCTOYHHKOB (HPU3UUCCKOTO
COepKaHMs, TMYOJMYHO  TPEJACTABISITHL  Pe3yJAbTaThl  MPOEKTHOM  WJIHU
UCCIIEIOBATENIbCKON  JAEATENbHOCTH; TMpPU DTOM TPAMOTHO  HCIMOJB30BaTh
W3YYEHHBIM MOHATUUHBIN anmnapar “u3y4yaeMoro paszzena (pU3MKu U CONMPOBOKIAATh
BBICTYIUUICHUE MTPE3EHTAIUEH ¢ Y4ETOM 0COOCHHOCTEHN ayIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJACC (68 1)
TemaTH4yeCcKHUii OcHoOBHBbIE BU/bI 1eSITEJILHOCTH YUALIMXCS
OcHoBHOe coiep:kaHue . .
0J10K, TeMa (Ha YpOBHe YUeOHBIX JelicTBHA)

Paznen 1. ®u3uka u eé posib B NO3HAHUH OKPYsKaromero mupa (6 1)

dDuzuka — HAyKa
o npupoze (2 4)

®usnka — Hayka O npupoje. ‘BneHus
npupons  (MC®). DusmdecKkue SBICHHS:
MEXaHHUYECKHE, TEIUIOBBIE, 3JIEKTPUYECKUE,
MarHUTHBIE, CBETOBEIE, 3BYKOBEIC.

BrisiBieHHEe OCHOBHBIX DPas3iM4YUil TpW IOMOIIM TMeNarora MexXay QU3HUECKUMUA H
XUMHYecKnMH nipeBpameHusmu (MC — xummus).

PacriosHaBanne u kimaccudukamys mocie OOCYXKIEHHS C TEIaroroM Ipu IOMOIIN
HaBO/ISIIUX BOMPOCOB (PU3MUECKUX SBICHUN: MEXaHMYECKHUX, TEIUIOBBIX, JIIEKTPUIECKUX,
MarHUTHBIX H CBETOBBIX.

Habmonenne u onrcanme Gpu3mdecKkux SBISHUH HA 0a30BOM YPOBHE.

Dusuyeckue
BeJIMYMHBI (2 4)

@dusnyeckne  BeIWUYUHBL. ~ M3MepeHue
(hu3nIecKux BEJINYVH. QDuzuueckue
npu60pb16 Hoepewnocms  uzmepenuii.
MexxnyHapoaHas cucTeMa eIuHULL.

/Iemoucmpamm7

MexaHnuueckue, TEIUIOBBIE,
ANEKTPUYECKUE, MAarHUTHbIE, CBETOBBIC
SIBJICHUS.

Oumznueckre npuUOOPHl M MpolEeaypa
NpsIMBIX ~ W3MEPEHHH  aHaJOrOBBIM U
IU(PPOBBIM IPHUOOPOM.

Jlabopamopnuie pabomot u onvimol.

1. Onpenenenne LEHBl  JICTICHHS

OmnpeeneHye Ipy OMOIIY TI€Iarora eHbI ASISHUS MIKaIbl HK3MEPUTEIBHOTO IPUOOpa.
N3mepenne 1o oOpaslly TOA PYKOBOACTBOM IIearora JIMHEWHBIX pa3MepoB Tel H
HPOMEKYTKOB BPEMEHH € YIETOM MOTPEITHOCTEH.

N3mepenue 1o 00pasiy 1o pyKOBOACTBOM Ieiarora 00bémMa KHUAKOCTH U TBEPIOTO Tela.
Wzmepenune 1o o6pas3ny moJ PyKOBOJICTBOM IieJlarora TeMIIEpaTypbl MPH ITOMOIIN
KHUJIKOCTHOT'O TEPMOMETpPA U JIATUYNKA TEMIIEPATypPHI.

BeImosiHEeHHE HECIIOKHBIX TBOPUECKHX 33aHUH C OMOPOW Ha aJlTOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI C MEJaroroM Mo IMOWCKY CIIOCOOOB HM3MEpPEHHsT HEKOTOPBIX (PHU3NYECKUX
XapaKTepPUCTUK, HAPHMEp, pa3MepOB MallbIX 00BEKTOB (BOJIOC, MPOBOJIOKA), yIAIEHHBIX
00BEKTOB, OONBIIMX PACCTOSIHMH, MalbIX TIPOMEXYTKOB BpeMmeHH. OOcyxieHue
npeJiaraeMbIX CIIoCOOO0B.

® MC — 31eMeHTHI CONEpIKAHNS, BKTIOUAIOIIAE MEXKITPEAMETHBIE CBA3H, KOTOEIE TOAPOOHEE PACKPHITE B TEMATHUECKOM ILTAHHPOBAHHH.
® KypcuBoM 0Go3HaueH yaeGHBIH MaTepHal, KOTOPBIHA H3Y4aeTCs, HO HE BRIHOCHTCS HA MPOMEKYTOUIHYIO M HTOTOBYIO aTTECTAIIHIO.

7 Bee lemoHctpauuu u JlaGopatopHble paboThI, NPEICTaBICHHBIE B COJICPIKAHUH, JOMyCKaeTcsi (MOYKHO) MPOBOAWTDH, MCIOJNB3Ysl WH(OPMAIMOHHBIE U AJIEKTPOHHBIE TEXHOJOTWH (LHU(POBHIC
00pa3oBaTebHBIE PECYPCHI).
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W3MEpHUTENBHOTO0  Tpubopa  (MCTONB3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPHMEHTA).

2. Uzmepenue paccTosHUIA.

3. Wsmepenne o00bEMaA IKUIAKOCTH U
TBEPAOTO TeJA.

4, Onpeoenernue pasmepos Maivlx me.
5. Wsmepenne  TemmepaTypsl — TpH
MOMOIM  KHUJKOCTHOTO TEPMOMETpa W
JaTylKa TeMIIePaTyphl.

6. Ilpogedenue  uccredosanus  no

nposepke 2unomesvl: OAIbLHOCMb NOAEMA
WApUKA, NYWEHHO20 20PU3OHMANBHO, MeM
bonvute, yem OobULe 8bICOMA NYCKA.

EctrecTBeHHO-
HAY4YHbIH MeTOJ
no3HaHus (2 4)

Kak ¢usmuka u n1pyrue eCTeCTBEHHBIC
HayKW W3y4aloT Npupoay. FEcmecmeernno-
HAYuHblll MemooO NO3HAHUs: HabnooeHue,

NnoCMaHoeKa HAYYHO20 sonpoca,
8bI0BUdICEHIUE 2UNOME3, IKCHEPUMEHM N0
nposepke 2unomes, obvaCHeHue
HabI00aemo20 S6NEeHUS. Onucanue

QusUeCcKUX S6IEHULL C ROMOUBIO MOOEEI.
[Mpeamer u MeTOABI HU3HKH.
Hemoncmpayuu
OnpeiesieHre MOTPEHIHOCTH SKCIIEPUMEHTA.

BeinBukeHHEe  THIOTE3 MOCIe  MPEABAPUTEIBHOTO  OOCYKACHUS  C
O6’I)SICH$IIOHH/IX IMPOCTLIC ABJICHUA, HAIIPUMED!

— MO0YEeMY OCTaHaBJIMBACTCS IBUKYILEECS 10 TOPU30HTAIBHON TIOBEPXHOCTH TEJO;

— IOYEMY B JKapKYyIO [IOTOAY B CBETJIION OAEKIE MPOXJIaJHEH, YeM B TEMHOM.

Br100p crioco60B MpoBEpKH TUTIOTES U3 MPEJJIOKEHHBIX TIEJarOrOM.

HaOnroneHne mnpeuIo’KEHHBIX MEeJaroroM HCCIEAOBaHUH 10 MPOBEpKE KaKOH-1mbo
TUIIOTE3bl, HalpUMep: AAJIbHOCTh MOJIETA MIapHKa, MYIIEHHOTO TOPH30HTAJIBHO, TEM
Ooutbliie, yeM OOJIbIIE BHICOTA ITYCKA.

[MocTpoeHne COBMECTHO € TIEAAroroM MpOCTEUHINX Mojienel (U3NIecKuX SBJICHUH (B BHIC
PUCYHKOB HJIM CXEM), HallpuMep NajJeHHE NpeaMeTa; NPSIMOJIMHEHHOE paclpOoCTpaHEHHUE
CBeETA.

IeJaroroM,

Pazpnen 2. [lepBoHauyajibHbIE CBeeHNUs 0 CTPOEHUH BellecTBa (5 1)

CtpoeHue
BemecTna (1 u)

CtpoeHme BEIIeCTBA: aTOMBI i MOJIEKYITHI,
ux pasmepvl. Onwvimbsl, Odokazvlgaioujue
duc;cpemHoe cmpoerue seujecmed.

Jlabopamopusie pa6omut u onvimui’.

HabGmronenune n nHTEpHIpeTaIds COBMECTHO C IIE€IarOTOM OIIBITOB, CBUIETENBCTBYIOMNUX 00
aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH BEILIECTBA: OIbBITHI C PACTBOPEHHUEM PA3ITUYHBIX BEIIECTB
B BOJIE.

OueHka 0pu TMOMOIIM TEXHOJIOIMYECKOM KapThl pa3MEpoB aTOMOB M MOJEKYT C

8 3zech 1 ajnee NPUBOANTCS PacIIMPEHHBIH TepeyeHb J1abopaTOPHBIX PabOT U OIBITOB, U3 KOTOPOTO YYHTENb JIefaeT BHIOOp 10 CBOEMY YCMOTPEHHUIO M C YYETOM CIIUCKA IKCIEPUMEHTATIBHBIX
3a7aHui, nperaraeMsix B pamkax OI'D mo ¢msuke.
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OneHka AuaMeTpa aToMa METOJIOM PSIOB (C
HCITOJIB30BaHuEM (oTorpaduif).

UCTIONB30BaHueM (oTorpaduii, Ioy4YeHHBIX Ha aTOMHOM CHIIOBOM MHKpockore (ACM).
Onpezesnenue nociue MpeaBapUTeabHOro 00CY X ASHU ¢ IIeJaroroM pa3MepoB MabIX Te.

JBu:keHUe
U B3auNMOJelcTBHE
YacTHI BelecTBa

(29)

P

8.

L.

8.

JBwkenne dyacTtum BemecTBa. CBs3b
CKOpOCTH JBYDKCHHS YaCTHII c
TeMIepaTypoil. bpoyHOBCkoe JBUKEHUE,
mubdysus.  Bzaumooeicmsue  wacmuy
gewiecmea:; npumsicerue U OmmanKusanue.

Hemoncmpayuu
Habmonenmne 6poyHOBCKOTO TBUKECHUS.
Hab6mronenue muddysum.

Habnwooenue senenutl, 0b6vacHsiowuxcst
npumsHceHuem U OMmMAaIKueaHuem
yacmuy eeuecmaa.

Jlabopamopnuie pabomot u onvinvl

Oyenxa Ouamempa amoma MemoooMm
PpA008 (¢ ucnonvzosanuem omozpaghuii).

OnpITel 1O  HaAOJMIOACHUIO TETJIOBOTO
pacuIpeHus Ta3oB.

OnbITel 110 OOHApPYXEHUIO JIEHCTBUS
CHJT MOJIEKYJIIPHOTO TTPUTSKEHHUSL.

Habmonenne n 00bscHEHNE MPH MTOMOIIM Tiearora OpPOyHOBCKOTO JBIDKEHUS M SIBICHUS
T Py3nu.

[IpoBenerrie W OOBSICHEHHWE C OMOPON Ha aJTOPUTM, TPEIBAPUTEIHHO Pa30OpaHHBIA C
MearoroM OTBITOB IO HAOIIOIEHUIO TETJIOBOTO PACIINPEHHS T'a30B.

[IpoBeneHrie u OOBSACHEHHE OIBITOB C OMNOPOH HA QJITOPUTM, TNPEABAPUTEIHLHO
pa300paHHBIl C TEIAaroroM MO OOHAPYXKCHHUIO CHJI MOJIEKYJSIPHOTO MPHUTSKCHUS |
OTTaJKWUBaHUS.

ArperaTHble
COCTOSIHMS
BellecTa (2 4)

ArperatHple  COCTOSHHUS  BEIIECTBa:
cmpoenue 2a3o08, HCUOKOCmel U MEEPObIX
(kpucmaniuveckux)  men.  Bzaumocesnse
MeHcOy CBOUCNBAMU BEUeCTNE 6 PA3HbIX
acpezamHuvlx COCMOAHUAX U UX AMOMHO-
Monekyaapubim cmpoenuem. OcobennHocmu
azpe2amHuvlx COCMOAHUL B0ObL.

Hemoncmpayuu

1. HaGmonenue nuddys3um.

Ornucanue 1Moj pyKOBOACTBOM Tieflarora (¢ UCIoJIb30BAHUEM MPOCTHIX MOJIEJEi) OCHOBHBIX
pa3In4yuil B CTPOECHUU Ta30B, KUAKOCTEN U TBEPABIX TEIL.

HauanbHble npeacTaBieHHs O Majlod CKUMAaEMOCTH KHIKOCTEH U TBEPIBIX Tell, OOJBIION
CKUMAEMOCTH ra3oB.

OO0mbsicHeHHe Ha 0a30BOM YpOBHE 10/ KOHTPOJIEM IeJIarora 0 cCoXpaHeHu# (popMbl TBEPABIX
T€J U TEKyYECTH KHUAKOCTH.

Habnronenue 3a ombITaMu, AOKA3bIBAIOLIMMHU, YTO B TBEPAOM COCTOSIHUM BOJBI YaCTHUIIBI
HaXOZATCSA B CPETHEM JANBIIE IPYT OT ApyTa (IUIOTHOCTh MEHBIIIE), 9€M B JKHUKOM.
VYcraHoBiIeHHE € ONOPOM HA IUJAKTHYECKMM MaTepHall MPOCTBIX B3aWMOCBS3EH MEXKIY
0COOEHHOCTSIMU arperaTHBIX COCTOSHHI BOJBI M CYIIECTBOBAHWEM BOIHBIX OPTaHHU3MOB
(MC — o6wuomorus, reorpadus).

Paznen 3. /[Bukenue u B3aumojeiictsue e (21 u)
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Mexanuueckoe
aBmkeHue (3 1)

Mexanudeckoe BIXKeHUE. PaBHOMEpHOE
U HepaBHOMepHoe nBmxeHune. CKOpOCTb.
Cpednsas ckopocms npu HepasHOMEPHOM

ogudicenuy. Pacuér myTM W BpeMeHH
JBYDKEHUS.
Hemoncmpayuu

1.HaGmoneHne MEXaHWUYECKOTO JBWXKCHUS
Tena.

2.M3MepeHre CKOPOCTH NPSIMOJIMHEHHOIO
JBHKCHMUSI.

Jlabopamopnuvie pabomol u onvinvl
1.0npenenenne CKOPOCTH PaBHOMEPHOTO
IBWOKEHHS (IaphKa B KUAKOCTH, MOJETH
3IEKTPUIECKOr0 aBTOMOOWJIS U T. II.).
2.0mpenenenre cpenHen CKOpOCTH
CKONBXKeHUs Opycka WM IIapuka TIo
HaKJIOHHOM MJIOCKOCTH.

UccnepoBanre paBHOMEPHOTO [JBIKCHHMS W OINPEACICHHE €ro MPU3HAKOB IMOCIHE
MPeIBapUTEIHLHOTO OOCYKACHHUS C TIEIarOTOM.

Habmonenne HepaBHOMEPHOTO ABIKEHUS M ONIPENIEICHNE eT0 OTIUYHUN OT PaBHOMEPHOTO
JIBUKCHHSI TTOCIIE TIPEABAPUTEIILHOTO 00CYKIICHUS C MEAaroroM.

Pemenne THMOBBIX pacuYeTHBIX 3amad B 1—2 meHCTBHA C OMOpPOM Ha ajaroOpuTM,
MpeIBapUTENHHO Pa300paHHBI COBMECTHO C TIEIaroroM Ha OMpeeNieHHe MTyTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBIDKCHHUS.

AHanu3 npu NOMOIIY Tearora rpad)ukoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHU.

HNuepuus, macca,
IJIOTHOCTH (4 4)

SBnenvie wuHEpUUH. 3akoH  uHepyuu.
Bzaumooeiicmeue  men  kax  npuuuna
UBMEHEHUsT  CKOPOCMU  OBUJICEHUsT  Meil.

Macca «kax mepa umepmuocmu mend.
[TnotHOCTH BemiectBa. Ca23b NIOMHOCMU C
KOIUYeCmeoM MONEKY1l 6 eduHuye o00véma
sewecmsa.

Hemoncmpayuu
Habmionenue siBjeHNs! HHEPLUH.
Habmionenne u3MEHEHUS CKOPOCTH IIpH
B3aNMMOJICHUCTBHUH TEJI.
CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEII.

OOBsICHEHHE TP TOMOIIM TEXHOJOTMYECKOH KapThl M Tejarora ¥ MpPOTHO3UPOBAHHE
SBJICHUH, OOYCIIOBIICHHBIX MHEPIUEH, HAPUMEp: YTO MPOUCXOAUT MPH TOPMOKESHUH HITH
PE3KOM MaHEeBpe aBTOMOOMIIS, I0YEMY HEBO3MOKHO MTHOBEHHO MPEKPATUTH JBIKEHUE Ha
BEJIOCUIIE/IE WIIU CAMOKATE U T. 1.

Habnromenne w  0a30BBIi  aHanM3  OMBITOB  TIOJ]  PYKOBOJACTBOM  I€Aarora,
JIEMOHCTPHUPYIOIUX U3MEHEHHE CKOPOCTH JBWKEHUS TENa B Pe3ylbTaTe JCHCTBHS Ha HETO
JIPYTHX Tell.

Pemenne THUMOBBIX pacu€THBIX 3afad B 1—2 [eHCTBUS C OMOpPOW Ha aJIrOpPUTM,
IpeaBapUTEIbHO Pa300paHHBI COBMECTHO C MEAAroroM Ha ONpeAesIeHUEe Macchl Teja, ero
00BbEMa ¥ IUIOTHOCTH.

HabGmionenne w  0a30BBId  aHANM3  OMBITOB  TOJ  PYKOBOACTBOM  IIE€JArora,
JIEMOHCTPHUPYIOMNX 3aBUCUMOCTh H3MEHEHHS CKOPOCTH Tejla OT €ro Macchl IpH
B3aMMOJIEHCTBUM Tell. MI3MepeHne Macchl Tena pa3aInyHbBIME CIOCO0aMH.

Omnpenenenre COBMECTHO C MMEAAroroM IDIOTHOCTH Tella B pe3yjibTaTe WM3MEPEHHS €ro
Macchl 1 00bEMa.
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Cua. Buasl cua
(14 )

L.

L.

P

B.

Cuna KaK XapaKTEPUCTHKA
B3auMmojeicTBus Ten. Cuna ympyroctu u
3akoH l'yka. M3zmepenue cuivl ¢ nomowvto
Oounamomempa. SIBJIeHHWE TATOTEHUS W CHJIA
Tokectd. Cura  msaxcecmu  Ha  Opyeux
nianemax (MC). Bec mena. Hesecomocmp.
CrnoxeHue CHJI, HaNpaBJICHHBIX IO OJHOU
npsimoii. PaBHomeiicTBytomas cwir  Cuia
mpenus. Tpenue ckonvicenuss u mpenue
nokos. Tpenue 6 npupooe u mexnuxe (MC).

Hemoncmpayuu
CloXeHue Cull,
OJIHOM IIPSIMOM.

HaIlpaBJICHHBIX  II0

Jlabopamopnvle pabomut u onvimol.

Onpenenenue  MIOTHOCTH — TBEPAOIO
Tena.
OnbIThl, JEeMOHCTPHPYIOIINE

3aBUCHUMOCTh pacTspkeHus (nedopmarmn)
NPY>KUHBI OT NIPUIIOKEHHON CHJIBI.

OneIThI, JEeMOHCTPHPYIOIINE
3aBHCHMOCTb CHJIBI TPEHHSI CKOJIBXKEHHS OT
Beca Teja U XapakTepa CONPHUKACAIOIIUXCS
MTOBEPXHOCTEH.

N3ydeHne COBMECTHO C MEAArOrOM B3aUMOJECHCTBHS KaK NMPUYHHBI U3MEHEHHsI CKOPOCTH
TeJa Win ero aedopmanuu.

Onucanue Ha Ha4YaJbHOM YPOBHE PEATbHBIX CUTYallMd B3aMMOJEHCTBUA TEN C MOMOILBIO
MoJIeJiel, B KOTOPBIX BBOIUTCS ITOHATHE U M300pa’KeHNE CHJIBL.

N3ydeHune moa pykoBOJCTBOM I€Jarora CHJIbI YIPYrOCTH, 3aBUCUMOCTH CHUJIBI YIIPYTOCTH
OT yJUIMHEHHUS Pe3WHOBOTO HIHYpa WK NPY>KUHBI (C TOCTpOSeHHEM rpaduka).

AHanu3 ¢ onopol Ha AMJAKTHYECKHH MaTepuai MoJ KOHTPOJIEM Iefarora NpakTU4ecKUuX
CUTyauud, B KOTOPBIX MpOSBIAETCA IeHCTBUE CHJIBI YNPYrocTH (YNPYrocTb Ms4a,
KpPOCCOBOK, BETOK JiepeBa U JIp.).

AHanmu3 ¢ omopod Ha OUAAKTUYECKUH MaTepual MoJ KOHTPOJEM IeAarora CUTYyalui,
CBA3aHHBIX C SIBJIEHUEM TATOTCHUS.

[TonnMaHwue ¢ omopoit Ha cXeMbl MPU TTOMOIIHM TIeJarora OpOUTAIBHOTO ABHKECHUS IIAHET C
WCTIOJIb30BaHUEM SIBIICHUSI TATOTEHUS U 3aKoHa nHepuuu (MC — acTpoHOMUS).

W3mepeHnne Beca Tena ¢ MOMOILBI0 AnHaMoMeTpa. O00CHOBaHHUE 3TOTO CIOCO0a U3MEPEHHUS
ocJie TIOBTOPEHUS C MEeAaroroM.

HabnroneHue siBlIeHUS] HEBECOMOCTH.

HaGnronmeHne 3a  9KCHEPUMEHTAIbHBIM  IIOJYYEHHEM HpaBWiIa  CIOXKCHHUS  CHII,
HaIpaBIEHHBIX BAOJb ONHOM IpsMoi. OmpenencHue NMpU NOMOINM INEAArora BEIHYUHBI
PaBHOJIEUCTBYIOLIEH CUJL.

N3ydeHne nog pyKoBOACTBOM MEArora CHIIbI TPEHHSI CKOJIBKEHUS M CHIIBI TPEHMUSI ITOKOSL.
HccnenoBanne ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHUSI OT Beca
TeJla ¥ CBOMCTB TPYIIUXCS IIOBEPXHOCTEM.

bazoBbiii aHanm3 C OMOpod Ha JUJAKTHYECKHM Marepuajl MoJI KOHTPOJEM Iejarora
MIPAKTUYECKUX CUTYalWi, B KOTOPBIX MPOSBIISIETCS JEHCTBUE CUIIBI TPEHUS, UCTIONIB3YIOTCS
crocoObl €€ yMEHBIIEHHs] WM YBEJIMYEHHUs (KaTaHWE Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE
aBTOMOOWIIS, UCTIOJIL30BaHME MOIINITHUKOB, TUIABAaHUE BOJIHBIX KHBOTHBIX U jp.) (MC —
Oouosorus).

PeureHne TUMOBBIX pacy€THBIX 3anady B 1—2 nelcTBHS C OHNOpPOM Ha aJIropuTM,
MpeBApUTEIHHO Pa300paHHBI COBMECTHO C IMEJaroroM C HCIOJIb30BaHUEM (OPMYIT ISt
pacuéra CHUIIBI TSHKECTH, CHIIBI YIIPYTOCTH, CHIIBI TPEHHSL.

Paznen 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB (21 )

JlaBienue.
Ilepenaua
AaBJeHHs

Hasnenne. Cnocodvl ymenvuieHus u
yeenuuenus dasnenus. /lasnenue 2asa.
3asucumocmo oasnenus 2aza om 0b6véma,

AHanu3 1 0OBSICHEHHE C OMOPOi Ha MUAAKTUYECKUI MaTepuall MoJi KOHTPOJIEM Melarora
OIIBITOB U MPAKTUYCCKUX CI/ITyaHI/Iﬁ, B KOTOPBIX MPOABIIACTCA CHUJIa TaBJICHUS.
O6ocHOBaHME C OMOPOM Ha TEXHOJOTMYECKYIO KapTy IPH MOMOIIM Tearora croco0oB
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TBEPABIMHA
TeJIaMH,
JKUAKOCTSIMH M
razamiu (3 4)

L.

memnepamypsl. Ilepedaua oasnenus
MEEPOLIMU MENLAMU, HCUOKOCMIMU U
eazamu. 3axon Ilackans. Inesmamuueckue
MAWUHDL.
,ZIeM0Hcmptmuu2
3aBUCUMOCTH
TEMIIEPATYPBHI.
[lepenava qaBieHUs )KUIKOCTHIO U Ta30M.

JaBJICHUA rasa oT

YMCHBIIICHUS ¥ YBEIIMYCHHUSI TABJICHUS.
Wzyuenne mom pyKOBOJCTBOM IIe[jarora 3aBHUCHMOCTH [aBIIeHWS ra3a oT o00béMa u
TEMIIepaTyphl.

W3ydeHne mojx pyKOBOACTBOM IeAarora OCOOCHHOCTEW TMepenadyul JaBIICHUS TBEPIbIMU
TeJaMH, XUAKOCTAMH W razamu. OOOCHOBaHWE pE3yJIbTATOB ONBITOB OCOOEHHOCTAMHU
CTPOCHHS BEIIECTBA B TBEPIOM, XHUIAKOM H Ta3000pa3HOM COCTOSHHUSX IPEUIOKCHHBIMH
(hopMyITUPOBKAMHU.

HaGmroneHue 3a SkcriepruMEHTaIBHBIM JJOKa3aTelIbCTBOM 3akoHa [lackaits.

Pemenne THTOBBIX pacu€THRIX 3amad B 1—2 JEHCTBUS C OMNOPOM Ha aITrOPHUTM,
MpeBapUTeNhHO Pa300paHHBIA COBMECTHO C TEIaroroM Ha PacyéT HaBIIEHUS TBEPIOTO
Tena.

JlaBiaenue
KUAKOCTH (5 1)

3aBHCUMOCTDb JaBICHUS IKUIKOCTH OT
rIyOuHBL. [ uopocmamuyeckuti napaookc.
Coobwarowuecs cocyowst. luopasiuueckue
MeXaHuzMbl.

,Zlemoucmpauuuz

Uccnenopanue ¢ omopol Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOACTBOM I€jarora
3aBHCHMOCTH JABJICHUS JKUIKOCTH OT TITyOWHBI MTOTPYKEHUS U TUIOTHOCTH KHUIKOCTH.
HaGmonenne n HayansHOE MOHUMAaHWE THIPOCTATHYECKOTO Mapaiokca Ha OCHOBE 3aKOHA
ITackas.

NzydeHne cOBMECTHO C MEIaroroM COOOMIAOIINXCSI COCYOB.

L. Coobmatomuecst COCyIbl. PeumrieHne TUMOBBIX pacy€THBIX 3anad B 1—2 [elcTBHA C OHNOpPOM Ha ajaropuTM,
p I'unpasnudeckuil npecc. npeBapUTEIbHO Pa300paHHbI COBMECTHO C TIEJArOrOM Ha PacdéT JIABICHUS KHUJIKOCTH.
Hab6nronenue 3a 00bSCHEHNEM MIPUHITHUIA JSHCTBHS THAPABINYECKOTO IIpecca.
AHanu3 ¥ 00BsSCHEHHE C OTNOPOil HAa AWAAKTUYECKUH MaTepuall MoJ KOHTPOJEM IeAarora
MPaKTUYECKUX CUTYallui, JeMOHCTPUPYIOIINX MPOSIBICHUE JaBJICHUS KUAKOCTH M 3aKOHA
[lackansi, Hampumep MPOLIECCOB B OpraHuzMe Inpu TiyOokoBogHOM HbIpsHHH (MC —
Oouosorus).
ATMmocdepHoe Atmochepa 3emmum u  armocepHoe | HabmiomeHue 3a sKCIEpUMEHTAIbHBIM O0HAPYKEHHEM aTMOC(HEPHOTO 1aBICHHUSL.
napjenue (6 4) JlaBJICHUE. Tpuyunwv cywecmeosanus | AHan3 U 00BSCHEHHE C ONOPOM Ha JUJAKTHYECKHIA MaTepuall Moj KOHTPOJIeM Iefarora
6030ywnol  obonouxu  3emau.  Onvim | ONBITOB U MPAKTHYECKUX CUTYAIIWH, CBA3aHHBIX C JIEHCTBUEM aTMOC(EPHOTO JIaBICHUSI.
Toppuuennu. Hzmepenue ammocgeprnoco | Habnronenne 3a oOBSCHEHHMEM CYLIECTBOBaHMS aTMocdepbl Ha 3eMile U HEKOTOPBIX
oasnenus. 3asucumocmv ammocgheprozo | muaHeTax wiM e€ OTCYyTCTBHS Ha Jpyrux minaderax u Jlywe (MC — reorpadus,
0aeenuss om blcomvl HAO YPOBHEM MOps. | aCTPOHOMHUS).
Ipubopvr ona usmepenus ammocgeprnoco | bazoBoe mNOHMMaHMe TNPUYMH M3MEHEHHMS IUIOTHOCTH aTtMocdepbl C  BBICOTOM

L.

0aeneHusl.
/Iemoucmpamm2
IIposiBnenue neiicTBUs
aTMoc(epHOro AaBICHUSI.

1 3aBHCUMOCTH aTMOC(EPHOTO IABJICHUS OT BBICOTHI.

Pemenne THMOBBIX pacu€THBIX 3afad B |—2 [EHCTBUS C OMOpPOW HA aITOPUTM,
HpEeBapUTEIbHO Pa300paHHBI COBMECTHO C IIEaroroM Ha pacdéT aTMoc(epHOro
JIaBJICHUSL.
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W3ydeHue o pyKOBOACTBOM Ie/iarora yCTpoucTBa OapoMeTpa-aHepoHa.

HeiicTBuUe
SKHJKOCTH M raza
HA NOTPYKEHHOE B
HUX TeJo (7 4)

L.

P

B.

Jleticmeue  orcuoxocmu  u - 2d3za  Ha
nocpyJicénnoe 8 HuxX mesno. BelTankuparomas
(apxumenoBa) cuna. 3axon Apxumeoa.
1Inasanue men. Bozoyxonnasanue.

,ZIeM0Hcmptmuu2

3aBHCUMOCTD BBITAJIKMBAIOIICH CHIIBI OT
o0b€Ma TOrpyKEHHONH 4YacTH Tella W
TJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUIIBI BECY
BBITECHEHHOU KUIIKOCTH.

YcnoBue I1aBaHMs TeEJI: IJIaBaHHE HIIN
MOTPY’)KEHHEe Tel B 3aBUCUMOCTH  OT
COOTHOIIICHUS IUIOTHOCTEH TEeaa u
JKHUIIKOCTH.

Jlabopamopnvie pabomut u onvimui.
1.MccnenoBanmne 3aBUCUMOCTH Beca Tella B
BoJie 0T 00BbEMa MOTPYKEHHON B JKUAKOCTD
YaCcTH TeJa.
2.0mpeneneHue  BBITAIKUBAIOMICH — CHUIBL,
JICHCTBYIOIIEH Ha TeEJO, IOTPYKEHHOE B
JKUAKOCTB.
3.IIpoBepka HE3aBHCUMOCTH
BBITAJIKUBAIONIEH CHUJIBI, JIEUCTBYIOLIEH Ha
TEJIO B )KUJKOCTH, OT MaccChl Tena.
4.01BbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb
BBITAJIKUBAIOIIEH CHUJIBI, JIEUCTBYIOLIEH Ha
TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B JKHUJKOCTb YacTH Tejla ¥ OT IUIOTHOCTH
JKUAKOCTH.
5.KonctpyupoBanmne apeomerpa W
KOHCTPYUPOBAHUE JIOAKU U ONPEIEIICHHUE €€
IPy30H0ABbEMHOCTH.

HaOnronenne 3a 3KCHEpUMEHTAJIBHBIM OOHAPYKEHHUEM IEHCTBUS >KUIKOCTH M rasa Ha
IIOrPY>KEHHOE B HUX TEJIO.

OnpeneneHre ¢ OHOpoM Ha TEXHOJOTMUYECKYIO KapTy
JIEUCTBYIOLIEH HA TEJIO, OIPYKEHHOE B KUAKOCTD.
HaOnronenne 3a mnpoBeeHHEM M OOCYKAEHHE COBMECTHO C IIE€AAaroroM OIIBITOB,
JIEMOHCTPUPYIOIMX 3aBUCHUMOCTb BBITAIKMBAIOIIEH CHJIBL, JEMCTBYIOIIEH Ha TeJo
B )KHJIKOCTH, OT 00bEMa MOrpy>KEHHOH B KHUIKOCTh YaCTH TeJa U OT IIOTHOCTHU JKUAKOCTH.
HccnenoBanue mox pyKOBOJCTBOM IIE€Aarora 3aBUCHMOCTH Beca Teja B BoAE OT 00BbEMa
MOTPYKEHHOH B JKUAKOCTB YaCTH TeNa.

Pemenne THUMOBBIX pacu€THBIX 3a7ad B 1—2 [eHCTBUS C ONOpOW Ha aJIrOpPUTM,
IpeIBapUTEIbHO Pa300paHHbI COBMECTHO C II€JaroroM Ha IPUMEHEHHE 3aKOHa
ApxuMena v yCIIOBYsI IIJIaBaHUS TEI.

KonctpynpoBanue mnpu MoMOLIM TMeAarora apeoMerpa WM KOHCTPYHPOBAaHHE JIOJKU
U ONIpEAEIICHUE €€ TPY30MOABEMHOCTH.

BI;ITaIIKI/IBaIOHICI‘/'I CHJIBI,

Pa3pnen 5. PaGora u MomHocTh. JHeprus (12 4)
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PaGora
H MOIIHOCTHD (3 1)

Mexannyeckas pabora. MomHocTs

HaGnronenne 3a SKCHEpUMEHTAJIBHBIM OIpEAeiCHUEM MEXaHHYeCKoW paboThl CHIIBI
TSOKECTH TIPH TAJeHUH TeNa W CHIIBI TPEHHS NMPH PAaBHOMEPHOM IEPEMEIICHHH Teja II0
TOPU30HTAIBLHON MTOBEPXHOCTH.

Habnronenne 3a geMoHcTpanueld pacuéra MOIIHOCTH, pa3BUBACMOM NpPH MOABEME IO
JIECTHHIIE.

Pemenne THMOBBIX pacueTHBIX 3amad B 1—2 meHCTBHA C OMOpPOM Ha aJaroOpuTM,
npeaBapUTeIbHO Pa300paHHBIA COBMECTHO C TIEJaroroM Ha pacyéT MeXaHMUECKOH paboThI
Y MOITHOCTH.

IIpocrbie
MeXaHUu3MbI (5 4)

[IpocTeie MexaHWU3MBI: pbIYar, OJOK,
HaKJIOHHAs MJI0CKOCTb. Ipasuno
paenosecus puvlyaza. llpumenenue npasuna
paeHosecus puvluaea K 010Ky. «3on0moe
npasunoy  mexanuxu. KIIJI  mpocTbix
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY
Y TEXHUKE.

Hemoncmpayuu
1.ITpumMepsbl IPOCTHIX MEXaHNU3MOB.

Jlabopamopnvie pabomol u onvimol

Onpenenenne pabOTHI CHITBI TPEHUS TIPH

PAaBHOMEPHOM  JABW)XXECHMM  Tela IO
TOPU30HTAIbHOU ITOBEPXHOCTH.

HccnenoBanne  yclOBUII ~ paBHOBECHS
pbIyara.

3.M3mepenne KIIJ| HaKJIOHHOW IIOCKOCTH
(3mexTpoHHAas IEMOHCTpALKs).

HavanpHOe MOHMMaHME BBIMTPBINIA B CHJIE NMPOCTBIX MEXaHW3MOB Ha IMpHMEpE pblyara,
MOJBMKHOTO M HEMOABIKHOTO OJIOKOB, HAKIIOHHOMN TNIOCKOCTH.

HccnenoBannue COBMECTHO C IIEJAarOrOM YCJIOBUS PAaBHOBECHS pblvyara.

OO0HapykeHHe I0J PYKOBOJICTBOM IIe[jarora C OMOpPOW Ha IUIAKTHYECKUH MarepHhal
CBOWCTB MPOCTBIX MEXAHM3MOB B pAa3IMYHBIX HMHCTPYMEHTaX M IPHUCIIOCOOICHHUSX,
UCTIOJIb3YEMBIX B OBITY U TEXHHUKE, a TaKKe B ®KHUBBIX oprann3max (MC — Ouonorus).
HaOnronenne 3a 3KCHEPHUMEHTAIbHBIM  1OKAa3aTElNbCTBOM PABEHCTBA  padoT
MPUMEHEHUH NPOCTBIX MEXaHU3MOB.

Onpenenenue nox pykosozacTsoM nejarora KIIJl HakIOHHOM IJIOCKOCTH.

Pemenne THUMOBBIX pacu€THBIX 3a7ad B 1—2 [EHCTBUS C OMOpPOW Ha aJIrOpPUTM,
IpeIBapUTeIbHO Pa300paHHbI COBMECTHO C IIEJaroroM Ha MPUMEHEHHE MpaBUiIa
paBHOBecus pbryara u Ha pacuér KIT/.

npu

Mexannueckasi
3Heprus (4 1)

L.

Mexanndeckass sHeprus. Kunemuueckas
u nomenyuaivHas snepeus. llpespawyenue
00H020 6U0A MeXaHuyeckou IJHepauu 8

Opyeoli. 3aKOH COXpaHEHUS DJHEPTUU B
MEXaHUKE.
JlaGopaTopHbie padoThI U ONBITHI.
N3yuyenune 3aK0Ha COXpaHEHUs
MEXaHUYECKOH  SHEpruu  (3JIEKTPOHHAS

HaGnronenne 3a SKCIEPUMEHTAJIBHBIM  ONpEAEICHHEM HW3MEHEHUS KHHETHYECKOH
Y TIOTEHIMAJILHOW SHEPTHH TeJa IPU €r0 CKaThIBAHUH 110 HAKJIOHHOM MIIOCKOCTH.
DopMyIMpPOBaHUE COBMECTHO C IIEJarOrOM Ha OCHOBE MCCIIENOBAaHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOU SHEPTUH.

[IpencraBneHre npu MOMOIIM MEJarora IpaHUI NPUMEHHUMOCTH 3aKOHA COXpaHEHHS
SHEPIUH.

Pemenne THMOBBIX pacu€THBIX 3afad B |—2 [EHCTBUS C OMOpPOW Ha aJIrOPUTM,
NpeBapUTEIbHO pa300paHHBI COBMECTHO C MENAaroroM ¢ HCIOJIb30BAaHUEM 3aKOHA
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JIEMOHCTPAIINS).

COXPAHCHUA SHCPIrUuu.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 1)

TemaTnueckui
0JI0K, TeMbI

OcHOBHOe cofep:kaHue

OcHOBHBIE BU/bI 1€SITEIHLHOCTH YUALIIUXCS
(Ha ypoBHe Yy4eOHBbIX JeiicTBHIl)

Pa3nen

6. TensioBble siBJeHus (28 1)

CtpoeHue
M CBOMCTBaA
BenlecTBa (7 4)

OcHognble  NON0NHCEHUsT  MOAEKYAAPHO-
KUHemuyecKou meopuu cmpoeHus
sewecmsa. Macca u pasmepvl amomos u
monekyr.  Onvimvl,  noomeepaicoaroujue
OCHOBHblE  NONONCEHUS  MOAEKYIAPHO-
KUHemuyecKol meopuu.

Mopenn  TBEpmOTO,  KHIKOTO  H
ra3oo0pa3HOr0  COCTOSIHHH  BEIECTBA.
Kpucmanauueckue u amopguvie mena.
ObvsicHenue ceolicme 2a308, HCUoOKocmen u
meépobix Mmel HA OCHOBE NOJONCEHUL
MONEKYAAPHO-KUHEMUYECKOT meopuu.
CMaumBaHWe U KAnNULIApHble AGICHUSL.
Tennosoe pacwupenue u cocamue.

/Iemoucmpamm2
1.HaGmonenne OpOoyHOBCKOTO JBHKEHHUSL.
2.HaOmonenune nuddy3um.
3.HabGnronenne siBneHWid CMaduBaHus U
KalUUIAPHBIX SBJICHHM,

4 HabnrojeHue TEIUIOBOTO — PaCIIUpPEHUs
TeJl.
5.13menenne rasa

JABJICHUS npu

Habnronenne u WHTEpHIpeTanysi COBMECTHO C ITEJaroroM OMNBITOB, CBUAETEILCTBYIOIINX
00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHHM BEIIECTBA: OIBITHI C PACTBOPCHUEM Pa3IMUHBIX
BELIECTB B BOJE.

PeureHne THUNOBBIX pacy€THBIX 3aJad B 1—2 JEHCTBUSA € OMNOpPOH Ha alfOPUTM,
MpeBapUTEIbHO Pa300paHHBIl COBMECTHO C IEAAaroroM IO OICHWBAHHWIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHHUIIE 00BEMA BEILIECTBA.

[IpencraBieHue mpu MOMOIIM IEAarora OpPOYHOBCKOTO IBMKEHHS, ABIeHUS AUDDy3un
Y Pa3jIM4uid MEXIy HMMHM Ha OCHOBE ITOJIOXKEHUI MOJIEKYJIIPHO-KUHETHYECKOW TEOpUU
CTPOEHHUS BEILECTBA.

OOBsicHEeHHE NPU MTOMOILM EeJarora ¢ ONopoil Ha AWAAKTUYECKUH MaTepHajl OCHOBHBIX
pa3IuuMii B CTPOEHUU Ta30B, KUJIKOCTEN M TBEPJBIX TEJl C MUCIOJb30BAHUEM IOJIOKEHUN
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA.

IIpoBeneHre mox pyKOBOACTBOM IIENAarora ONBITOB IO BBIPAIIMBAHHUIO KPUCTAJIIOB
MTOBAPEHHON COJIM WJIU caxapa.

[IpoBeneHrie COBMECTHO € TIENAaroroM M OOBSICHEHHE W3 TPEJIOKEHHOTO IepeyHs
BBIBOJIOB OIIBITOB, JEMOHCTPUPYIOIIUX KAIIUJUIAPHBIC SIBJICHHS U SBJIICHUE CMAaYUBaHUS.
OOBsicHEHHE ¢ ONOPOH Ha TEXHOJOIMYECKYIO KapTy IMOJ PYKOBOJCTBOM I€arora poju
KaIlTWUSIPHBIX SBJICHUH IS IOCTYIUICHHS BOJIBI B opranm3M pacternii (MC — OGuosorus).
Habmronenne ompITOB 1O HAOMIOAEHHWIO TEMJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OOBsicCHEHHE C OMOpOH Ha TEXHOJOTHMUYECKYI0 KapTy IMOJ PYKOBOJICTBOM IieJarora
coxpaHeHHs 00bEMa TBEPABIX TeJ, TEKy4eCTH XUAKOCTH (B TOM 4YHCIE, Pa3HHIBI B
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W3MeHeHNNn o0BEMa W HarpeBaHWW WU
OXJIKIICHHH.

Jlabopamopnvle pabomut u onvimol.
1.0npITEI IO OOHAPYKEHUIO NTEHCTBHUS CHI
MOJIEKYJIIPHOTO TIPUTSKCHHUSI (i
3NICKTPOHHAS ICMOHCTPAITH ).
2.0mBITEl TIO0 BBIPANIMBAHUIO KPUCTAILIOB
TOBApEHHOM COJIM WJIM caxapa.
3.0neITel 0  HAOMIOAEHUIO TEILUIOBOT'O
paclIUpeHusl Ta30B, KUJIKOCTEH U TBEPABIX
Te.

4.0mnpenencHue  AaBICHHUS BO3AyXa B
OaJIJIOHE IIITPHIIA.
5.01mbITHI, JIEMOHCTPHPYIOLIHE

3aBUCHMOCTh JIaBJICHHSI BO3QyXa OT €ro
00BbEMa M HarpeBaHUS WU OXJIAXKICHUS.
6./Iposepka 2unomesvl JUHEeHOU
3A8UCUMOCIU OJIUHBL CIOJOUKA HCUOKOCHU
6  mepmomempuueckoli — mpybke — om
memnepamypbi.

TEKY4eCTH JJISl pa3HbIX )KUIKOCTE), TaBJIeHHS ra3a.

HaOmroeHne 3a MpPOBENEHUEM OIBITOB, JEMOHCTPHPYIOIIUX 3aBUCUMOCThH JIABJICHHS
BO3/lyXa OT €ro 00bEMa M HArpeBaHUs WU OXJIAXJICHUS, M UX OOBSICHCHHWE HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YIEHUSI.

AHanu3 mpu MOMOIIM MeAarora ¢ Omopoil Ha NUAAKTUYECKUM MaTepuan MpPakKTHYECKHUX
CUTYyaIIU, CBSI3aHHBIX CO CBOMCTBAMU Ia30B, KUAKOCTEH U TBEPIBIX TElL.

TenoBbIe
npoueccol (21 1)

Temnepatypa. Cesaze memnepamypuvt co
CKOPOCBIO MEN0B020 OBUINCEHUSL HACTNUY.

BayTpennss SHEPTHSL. Cnocobwi
U3MeHeHUst 8HympenHell oHepeuu.
menionepeoaya u cogepuieHue padbomal.
Buow menjonepeoayu.
Menyionpo8ooOHOCHb, KOHBeKYUsl,
usIyyeHue.

KomnuectBo TEMIOTHI. VnenbHasg
TEIJI0OEMKOCTh BelIecTBa. Tennoobmen u
menioeoe pasnosecue. Ypasuenue
menyoeo20 bananca.

Ilnasnenue u omeepoesatie
Kpucmaniiuuyeckux gewjecms. Y IenbHAs

TemioTa IuaBieHus. llapoobpazosanue u

O0ocHOBaHME IO TMOATOTOBICHHOMY QJITOPUTMY COBMECTHO C II€AaroromM MpaBuil
NU3MEpPEHUs TEeMIIepaTyphl.
CpaBHeHHUE Pa3IMYHBIX CIIOCOOOB N3MEPEHHUSI U IIKAT TEMIIEPATYPHI.

HaGnroneHnne 3a TpOBEEHHEM OIBITOB, JEMOHCTPUPYIOIINX H3MEHEHHE BHYTPEHHEH
SHEPTUH TeNa B pe3yJIbTaTe TEIUIONepeaun U padoThl BHELIHUX CHUIL

HaGnronmenne 3a mpoBeJeHUEM ONBITOB, OOCYXIEHHE NPAKTHUECKUX CHTYyaluH,
JIEMOHCTPHUPYIOIIMX PA3INYHbIE BUJBI TEIJIONEPEIaun: TEIIONPOBOAHOCTh, KOHBEKIIHIO,
U3ITy4YeHHE.

HccnenoBanne ¢ omnopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOACTBOM Ilearora
SIBIIEHUS TETJIO0OMEHA IPY CMEITUBAHUH XOJIOJHOW U TOpSYei BOBI.

Habnronenue ycTaHOBIEHUsS! TETNIOBOTO PABHOBECHS MEXKAY ropsiueil ¥ X0JI0THOH BOIOH.
OnpeneneHre NMpu MOMOIIM NEAarora KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOHM IpH
TEII00OMEHE ¢ HarPEThIM METAJUTMIECKUM MIAHIPOM.

Onpenenenue 1o tabiauLe yAEIbHOM TEINIOEMKOCTH BELIECTBA.

Pemenne THUNOBBIX pacy€THBIX 3a7ad B 1—2 JEHCTBUS C ONOpPOM Ha alrOpUTM,
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konoencayus. Ucnapenue (MC). Kunenne.
YaenpHas  Temnora  napooOpa3oBaHMUSL.
3asucumocmv memnepamypuvl Kuneuus om
ammocepnoco  Oasnenus.  Braosicnocmo
6030yXxd.

OHeprus TOIUIMBA. YJIENbHAs TEIUIOTa
CTOpaHwUs.

Hpunyunot pabompl Menioevix
osuzamerneil. K1l Menios8o2o
osuzamens. Tennoevie  Osucamenu u

sawuma okpysicaroueti cpeowvt (MC).
3axkon coxpanenus u  npespaujeHus
aHepauu 6 mennogvix npoyeccax (MC).
,Zlemoucmpauuuz
1. TIpaBuia u3MepeHus TEMIEPATYPHI.
2.Bupel Terionepeaaym.
3.0xaxiIeHne Tpy COBEPIIEHUH PabOTHI.
4 HarpeBanne TIpH COBEpPIICHHH pPabOTHI
BHEITHUMH CHJIAMH.
5.CpaBHeHHE TEMIOEMKOCTEH pa3IMYHBIX
BEIIECTB.
6.HabnroieHre KumneHusl.
7.HabmoneHne mocTOsIHCTBAa TeMITEpaTyphl
TIPH TUIABIICHUH.
8.Monenu TerIoOBbIX IBUTATENEIH.
Jlabopamopnvie pabomut u onvimol.
1.1lposepka 2unomesul JUHEeHOU
3A8UCUMOCIU ONIUHBL CIOIOUKA HCUOKOCHU
68  mepmomempuueckol — mpybke — om
memnepamypbi.

).HaOmronnenne  w3MEHEHUsT  BHYTpPEHHEH
SHEPTUH Tella B pe3ybTaTe TeIuIonepeaadn
Y pabOThI BHEITHHUX CHJI.
3.UccnenoBanne sBIEHUS TeIIOOOMEHa
MpH CMEIIMBAHUW XOJIOMHOM H TOpsueit
BOJIBL.

IPEIBApUTEIbHO Pa300paHHBIA COBMECTHO C IIE€JAroroM, CBSI3aHHBIX C BBIYMCICHUEM
KOJINYECTBA TETIOTHI U TEINIOEMKOCTH MPH TETI000MEHE.

AHanu3 MpU HOMOINM TEJarora CUTyalMid NPaKTUYECKOIO HCIOJb30BAaHUS TEIUIOBBIX
CBOWCTB BEILECTB M MAaTEPHAJIOB, HAIPUMED B LIESIX IHEPTOCOCPEKEHUS: TEIUION30IISALINS,
sHEprocOeperarore KpbIi, TePMOAKKYMYIATOPHI U T. 1.

Habnronenue siBineHuil ncnapeHus 1 KOHISHCALUH.

Habnronenue 3a uccieoBaHUEM IPOLIECCa UCTIAPEHUS Pa3INIHbIX KUAKOCTEH.
OOBsiCHEHHE IO ANTOPUTMY COBMECTHO C IENAroroMm sIBICHUN MCIIAPEHMs U KOHAEHCALUU
HAa OCHOBE aTOMHO-MOJIEKYJISPHOTO YUEHUSI.

Habnronenne u oObsicHeHHE mpoliecca KUIICHHs, B TOM YHCIIe 3aBUCUMOCTH TeMIIepaTyphbl
KHUIIEHUS OT AABIICHUS.

Onpenenenue Mo TadbiIuie OTHOCUTENFHOHN BIaXHOCTH BO3-AyXa.

Hab6nronenue npouecca MiaBieHUs] KPUCTAUIMIECKOTO BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHEHHME MO IUTaHY IPH MOMOIIM INeAarora MpoIecCOB IUIABICHHS KPUCTAIUIMYECKUX
TEJ ¥ pa3MArdeHus! MPH HarpeBaHUM aMOPQHBIX TeJ.

Onpenenenue no Tabiuie yAEIbHOHN TEIIOTHI TUIABICHUS JbJIA.

OOpsicHeHHe 1O cxeMme Mocie OOCYXAEHHs C IMeNaroroM SBICHUH IUIABICHUS |
KPUCTAJUIM3AalMA HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Pemenne THNOBBIX pacu€THBIX 3afad B 1—2 JeHCTBHS C OMOpPOM Ha alropuTM,
NpeIBapUTEIbHO Pa300paHHBIA COBMECTHO C II€JaroroM, CBSI3aHHBIX C BBIYMCIICHUEM
KOJIMYECTBA TEIUIOTHI B IpoLEeccax TEIUIONEpenadyy MpPH IUIABICHUH W KPHCTAJIU3aLUH,
WCIIAPEHUU U KOHJICHCALIUH.

AHanu3 Tpy TOMOIIM IeJarora ¢ Omopol Ha JUIAKTUYeCKH Marepuall CHUTyalluii
MPAKTUYECKOTO MPHMEHEHUS SBICHUI IUIaBJICHUS M KPUCTAUIM3ALMH, HAIpHMED,
MOJTy4YEHUE CBEPXUUCTBIX MAaTEPUAIIOB, COJIEBAsl FPEKa U Jp.

AHam3 mpu MOMOIIY Tearora paboThl U OOBSCHEHUE MPUHIMIA JICHCTBUS TEILIOBOTO
JIBUTATEIIS.

Brruncnenne koimdecTBa TEMIIOTHI, BBIIEISIOIIECIOCS NPH CTOPAHUHU Pa3IM4YHBIX BHJOB
tornuBa, u KII/[ qeurarens.

OO6cyX/IeHrne COBMECTHO C MEAaroroM 3KOJOTHYECKHX TMOCIEACTBUN HCIOIb30BAHMS
JIBUraTeNel BHYTPEHHETO0 CropaHus, TEIJIOBBIX M Tuapodiekrpoctaniuumin (MC —
OKOJIOTHSI, XUMFSI ).
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4.0npedenenue  Koauwecmea  meniomol,
HONYYEHHO20 B000U NpU MenioobmMeHe ¢
HazpemvimM MemAaiIudecKum YUIUHOPOM.
5.HccienoBanue mpolecca nCapeHusi.

6.0npenencHre OTHOCHUTEIHHOU
BJIaYKHOCTH BO3/1yXa.
7.0Onpedenenue  yoenvbHoOu menyiomsi

naaeieHus i1vod.

Pa3znen 7. dnekTpuyeckue 1 MarHuTHble sipjaenus (37 4)

DyieKkTpUYECKHE
3apsabl.
3apsiskeHHbIE TeJIa
H uX
B3auMoOJeHcTBHE
(7 9)

Onexmpuzayusi ~ men.  JlBa  pona
3JIEKTPUUECKUX 3apsaoB. B3anmoneiicTBue
3apsSKEHHBIX Te. 3axon Kynouna
(3a8UcuMOCms  CUIbl  83AUMOOCUCMEUS]
3apAdCeHHbIX meil Om GeIUdUNbL 3aPa008 U
PACCMOAHUS MeAHCOY MEeNAMU).

Onektpudeckoe nonue. Hanpsowcénnocms
INEKMPULECKO20 noJL. Ipunyun
cynepnozuyuu 31eKmpuieckux nonet (Ha

KaueCcmeeHHOM YPOBHE).

Hocumenu  snexmpuueckux  3apsa0o0s.
Onemenmapuwlii  dneKmMpudeckull  3apsio.
Cmpoenue  amoma.  llpoBomHUKH W
JUDIIEKTPUKH. 3aKkoH COXpaHEHUs
3IEKTPUIECKOTO 3apsiia.

/Iemoucmpamm2

1.OnexTpusanus Te.
2.JIBa poma OdJEKTPHYECKHX 3apsioB U
B3aUMOJICHCTBUE 3aPSDKEHHBIX TeJl.
3.YCTpoHCTBO U JEHCTBHE AIIEKTPOCKOIIA.
4.DnexTpocTaTHyecKast HHIyKIIHS.
5.3akoH  cOXpaHEHHS  JIIEKTPHUYECKHUX
3apsioB.

Jlabopamopnvie pabomut u onvimel.

Habnronenue 3a mpoBeJeHHEM OMBITOB MO 3JIEKTPU3AIMU TeJ MPH COMPUKOCHOBEHUU H
WHIYKIUEN.

HabGmonenne n oObsACHEHHE C OMOPOW HA AMJAKTUYECKHI MaTrephall B3auMOJCHCTBHS
OJHOMMEHHO U Pa3HOMMEHHO 3aPSKEHHBIX TEIl.

O0bsAcHEHNE MpY TOMOIIY NeAarora NpUHLHKIA IEUCTBUSA SIEKTPOCKOMA.

OOBsicCHEHHE COBMECTHO C MEAaroroM sIBJICHUI 3JIEKTPU3aLMU [IPH CONMPUKOCHOBEHHH TEI
U WHIYKIWEH C HCIONB30BAaHMEM 3HAHUI O HOCHUTENSX DIEKTPHYECKHX 3apsIoB B
BEIIIECTBE.

PacrniozHaBanue 1 0OBsICHEHHE TI0 CXEME COBMECTHO C TIEJIaroroM sIBIICHHI AJIEKTPH3aluu
B MTOBCETHEBHOM KU3HU.

HaGnronenne u oOBsICHEHHE C ONOpPOM Ha TEXHOJOTMYECKYIO KapTy OIBITOB,
WUTIOCTPUPYIOLINX 3aKOH COXPaHEHUs 3JEKTPUIECKOT0 3apsiia.

HabnroneHue onpITOB 110 MOJAEIMPOBAHMIO CHIIOBBIX JIMHUN 3JIEKTPHUUECKOTO TIOJIS.
HccnenoBanne mnox pykOBOACTBOM Iefarora JEHMCTBHS DIEKTPHUYECKOTO IO Ha
IMPOBOJIHUKU U NUDJICKTPUKHU
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1.0OmBITEI TI0 HAOIOMCHUIO SJICKTPU3AINH
TeJ UHAYKIMEH U IPU CONPUKOCHOBECHUMU.
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IMocTosiHHBIN
3JIEKTPUYECKHUI TOK
(17 v)

ONEeKTPUICCKUH TOK. Yenosus
CYWecmeo8anuss  INEeKMpPUIecKko20 MmokKd.
HUctounuku nocTtosstHHOTO TOKa. JlencTBus
ANEKTPUYECKOTrO TOKa (TeroBoe,
XUMHYECKOE, MarHUTHOR). DIeKmpuiecKuil
MOK 8 AHCUOKOCHISX U 2A3dX.

PaGora m MOIIHOCTH AIEKTPHUUECKOTO

TOKa. 3akon Lbicoyna—/lenya.
Onexmpuyeckue yenu u nompebumenu
9IeKMpuyeckoll  dHepeuu 6  ObImy.
Onektpuyeckas  nenb. Cuia  Toka.
OneKTpUYecKoe HanpspKeHHe.
ComnpoTuBiieHHEe TPOBOIHHUKA. YoervHoe

conpomugnerue sewecmea. 3akoH Oma s
ydgactka wenu. IlocmemoBatempHOE U
MapajyieIbHOE COCIUHEHUE MPOBOJIHHIKOB.
Kopomxoe 3amvixanue.
,Zlemoucmpauuuz
1.IIpOoBOTHUKY U TUAIEKTPUKH.
2.MopenupoBanue CHJIOBBIX
AIIEKTPUIECKOTO TTOJISL.
3.McTOYHUKY TTOCTOSIHHOTO TOKA.
4. ]JleficTBUS 2JEKTPUYECKOTO TOKA.
5.0nmexTpuueckuii TOK B )KHIKOCTH.
6.I"a30Bbr1i1 pazps.
7.M3MepeHue CUIIbl TOKa aMIIEPMETPOM.
8.M3mepenue 31eKTPUIeCKOro HANPSHKEHUS
BOJIETMETPOM.
9.PeocraT 1 Mara3uH CONpPOTUBIICHUH.
Jlabopamopnvie pabomut u onvimol.
HccnenoBanne NeiCTBHUS DIIEKTPUIESCKOTO
T0JIs1 Ha MMPOBOAHMKH M JUIJICKTPUKH.
CoOopxka u MpoOBEpKa paboTsI
AJIEKTPUYECKOH IIeTI TTOCTOSTHHOTO TOKA.
W3mepeHue 1 peryaupoBaHKe CHITBI TOKA.
H3mepenue 51 perynupoBaHue

JIAHUN

HaOnronenne pasiauyHbIX BHIOB IEHCTBHS DJIEKTPUYECKOTO TOKA M OOHapy)KeHHE
COBMECTHO C II€1aroroM 3THX BUJIOB A€HCTBUS B IOBCEAHEBHOM JKU3HU.

COopka TO cXeMe M HUCHBITAHWE TI0A KOHTPOJEM Iefarora 3JIEKTPHYECKON Ienu
MTOCTOSTHHOT'O TOKA.

Habnronenue 3a neMoHCTpanyeil n3MepeHus CUIIbl TOKa aMIIEPMETPOM.

Habnronenue 3a neMoHCTpanyeil H3MEepeHusl IEKTPHIECCKOT0 HANPSHKEHUS BOJTBTMETPOM.
IIpoBeneHre ¥ OOBSCHEHHWE IPU MOMOLIM YYHUTENS OIBITOB, JEMOHCTPHUPYIOIINX
3aBHCHMOCTh JJIEKTPUYECKOTO CONPOTHUBICHUS MPOBOJHMKA OT €r0 JJIMHBI, IUIOIIAIU
MONIEPEYHOr0 CEUEHHs U MaTepuaa.

HaGuronenue 3a JeMOHCTpalyel HccIeI0BaHus 3aBUCUMOCTH CHUJIBI TOKA, IPOTEKAIOLIEr0
4yepe3 pe3ucTop, OT CONPOTUBICHUS PE3UCTOPA U HAIIPSDKEHMSI HAa PE3UCTOPE.

baszoBble mpencTaBieHHs O MpaBUiIaX CIOKEHHUS HaANpsDKEHUH IMPH MOCIeI0BaTeIbHOM
COEJIMHEHUH JBYX PE3UCTOPOB.

ba3oBble mpencTaBIeHUs O MpaBWiIax A CHIBI TOKa NPU MapaUIETbHOM COEIUHEHUH
PE3UCTOPOB.

HaGmiogenne  AeMOHCTpalMu —Iejarora O  CUTyalUsIX — II0CIEOBATElIbHOIO U
MapauIeIbHOrO COCIUHEHHUS IPOBOIHMUKOB B TOMAIIHUX JJIEKTPUYECKUX CETAX.

PewreHne THUMOBBIX pacy€THBIX 3agady B 1—2 JEHCTBUSA € OMNOpPOH Ha alfOPUTM,
HpeBapUTEIbHO Pa300paHHBIN COBMECTHO C I1€1aroroM ¢ UCIOJIb30BaHUEeM 3akoHa OMa u
dopMyn pacuéra JIEKTPUUECKOTO CONPOTHBICHHS IPU  IOCIEJOBATEIbHOM U
MapaJuIeIbHOM COSTUHEHUN TIPOBOIHUKOB.

Omnpenenenue ¢ ONOPOH Ha TEXHOJIOTUYECKYIO KapTy MOJ] pyKOBOJCTBOM Iefjarora paboTsl
JIEKTPUIECKOTO TOKA, IIPOTEKAIOILET0 YePe3 PE3UCTOP.

OnpeneneHre ¢ ONOPOM Ha TEXHOJIOTHMYECKYIO KapTy IOJ PYKOBOJICTBOM Ilefarora
MOIIHOCTH IEKTPUIECKOTO TOKa, BBIIETISIEMON Ha pe3nCTope.
HaGmiogenne 3a ucclIeOBaHMEM 3aBUCHMOCTH CHJIBI TOKAa d4epe3  JIAMIOYKY
OT HaIpPsDKEHUS Ha HEll.

Omnpenenenne ¢ OMOpPoil Ha TEXHOJOTHMUYECKYIO KapTy moj pykoBoacTBoM neparora KITI
Harpesares.

HaGmionenne 3a wuccnemoBaHHEM IpeoOpa3oBaHMSA JSHEPrUM TNPH  TOABEME TIpy3a
IEKTPOJIBUTATEIIEM.

OOBbsiCHEHHE 1I0CIEe pacCyKAEHUS C IeJaroroM M COCTaBJIEHHE IUIaHa-KOHCIIEKTa
YCTPOMCTBA M IIPHUHITUITA JEHCTBHS JOMAITHUX JIEKTPOHArpeBaTeIbHBIX IPUOOPOB.
OOBsICHEHHE T0CTIE PACCYKACHHS C NEJaroroM M COCTaBJICHHE IJIaHA-KOHCIEKTa PUYMH
KOPOTKOTO 3aMbIKaHUS ¥ IPUHIMIA JEHCTBUA IUIABKUX IIPEJOXPaHUTENEH.

Pemenne THNOBBIX pacu€THBIX 3aad B 1—2 JEHCTBHS C OMOpPOM Ha alroOpuTM,
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HaAIPSDKEHUS.

Hccenedosanue 3agucumocmu cuivl moxa,
uoywezo uepe3 pe3ucmop, om
COnpomueneHus pesucmopa u
HANPA#CEHUsL.

Onvimol, demMoHCmpupyiowue 3a8UcCUmMocy
NeKMPULEeCcKO20 conpomugnerus

NPOBOOHUKA OM e20 ONUHbL, NIoWAOU
HONEPEUHO20 CeYeHUs. U Mamepuad.
Ilposepka npasuia CROdNCEHUS.
HanpsICeHutl  npu  NOCIe008amebHOM
COeOUHEHUU 08YX PEe3UCMOPOS.

Ilposepra npasuna 0ns cunvl moxa npu
napanienrbHOM COeOUHEHUU PE3UCMOPOS.
Omnpeneneane  pabOTBl  ANEKTPHUESCKOTO
TOKa, HIYIIET0 Yepe3 Pe3nucTop.
.Onpenenenie MOIHOCTH BIIEKTPUIESCKOTO
TOKa, BBIJICNISICMON Ha pe3UcTOpe.
|.McciienoBanre 3aBHCUMOCTH CHJIBI TOKa,
UYIIETO Yepe3 JIAMITOUKY, OT HAIpPsHKESHUS
Ha HEew.

).Onpedenenue KII/[ nacpesamensi.

IPEIBApUTEIbHO PAa300paHHBIE COBMECTHO C IIENaroroM ¢ MCIOJIb30BAHUEM 3aKOHA
Jxoyns—IJlenna.
HabnroneHne BOSHUKHOBEHHUS 3JIEKTPUUECKOTO TOKA B KHIKOCTH.
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MarsnuTHble
siBjieHu (6 4)

P

L.

B.

i

.

5.

7.

IlocTosiHHBIC MarHuThl. B3aumoaencTBue
IMOCTOSIHHBIX MarHUTOB. MaznumHoe none.
Mazcnummoe none 3emau u e2o 3naqenue
o751 ocusHu Ha 3emae. Onvim Ipcmeda.
Maenummnoe none snekmpuyecko2o moxa.
Ilpumenenue snekmpomacHumos 6
mexHuke. [leticmeue MazHumuo20 nos Ha
HPOBOOHUK C MOKOM. DeKmpoosueamesb
nocmosiHHo2o moka. Mcnoav3zosanue
neKmpooguzameneti 8 MexXHUYecKux ycm-
Ppolicmeax u Ha mpancnopme.

ij,’Moncmpamm2

Bzaumoneiicteue MOCTOSIHHBIX
MarHuToOB.

MopenupoBaHue HEBO3MOXXHOCTH
pa3zeneHus MONM0COB MarHUTa.

MogenupoBaHue MarHUTHBIX —IOJEH

IIOCTOAHHBIX MarHuToOB.

OmnsIT Opcrena.

MaruutHoe noJie TOKA.
DIIeKTPOMarHuT.

JeiicTBue  MarHUTHOrO  MOJS  Ha

MIPOBOJIHHUK C TOKOM.
DNEKTPOABUTATENb MTOCTOSHHOTO TOKA.

Jlabopamopnvie pabomut u onvimol.

1. UccnenoBanue MarHUTHOTO

B3aUMO/ICHCTBUSI MOCTOSIHHBIX MAarHUTOR.

2. N3zyyenune MAarHuTHOTO T10JIA
ITIOCTOSAHHBIX MAardmToB HpI/I nux
00BETUHEHUH U PA3/ICIICHHH.

3. HUccaenosanue JefcTBUsA
DJIEKTPUYECKOTO TOKA Ha MAarHUTHYIO
CTPEJIKY.

4. OnsblThl, JIEMOHCTPHPYIOIIHE
3aBUCUMOCTb CHUJIbI B3aPIMO]IeI>’ICTBPI$I

HccnenoBanne moa pykoBOJICTBOM I€farora MarHUTHOTO B3aMMOJIEHCTBUS MOCTOSHHBIX
Mar"mros.

W3ydyeHne c¢ oOmopoil Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOJICTBOM II€larora
MarHUTHOTO OISl TIOCTOSTHHBIX MAarHUTOB NP UX 00BETUHEHUH U pa3/ieTICHNN.
Habnronenue 3a NpoBeJCHUEM OTBITOB 110 BU3YaJIU3ALMH TIOJISI TOCTOSIHHBIX MarHUTOB.
W3ydeHne o pyKoBOACTBOM IIE€Iarora sSIBICHYs HAMarHHYMBAHMS BELIECTBA.
HccnenoBanne COBMECTHO € MENArOroM JEHCTBHA IEKTPUUYECKOTO TOKA HA MarHUTHYIO
CTpEJIKY.

HaOnronenne 3a mpoBeIEHHEM ONBITOB, JEMOHCTPUPYIOIIMX 3aBUCHUMOCTH  CHIIBI
B3aMMOJCHCTBUSA KaTyIIKHA C TOKOM M MarHUTa OT CHJIBI M HallpaBJIEHHS TOKA B KaTYIIKE.
AHanu3 npu MOMOIIH MeJjarora CUTyalui NpakTH4eCKOro MPUMEHEHHs 3IEeKTPOMAarHUTOB
(B OBITOBBIX TEXHUYECKUX YCTPOMCTBAX, MPOMBIIUICHHOCTH, MEJHIIMHE).

N3yuyeHue ¢ onmopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM Ie€arora JAeUCTBHs
MarHMTHOTO T0JI Ha MPOBOJHUK C TOKOM.

N3yyeHue ¢ onopoi Ha IMJAKTUYECKU MaTepua JeHCTBUS SIEKTPOABUTATEIS.
N3mepenne coBMectHO ¢ negarorom KITJI snexTpoaBuraTenbHOR yCTAHOBKHU.

ba3oBble mpencTaBieHUs O Pa3IMUHBIX MPUMEHEHUSX SJIEKTPOABUraTeiei (TpaHCIOpT,
OBITOBBIC YCTPOWCTBA U JIP.).
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KaTyIIKU C TOKOM U MarHUTa OT CHJIBI TOKa
Y HalpaBJIeHHs TOKa B KaTyIIIKe.

5. U3ydeHne pmeiicTBHS MarHUTHOTO TOJS
Ha IPOBOJHHUK C TOKOM.

6. Koncmpyupoeanue u usyuenue pabomul
9NEKMPOOGUSAMEJIL.

7. Usmepenue KIIA
3JEKTPOABUTaTeIbHOW YCTaHOBKH.

DJ1eKTPOMATHUTHASA
uHAyKuMs (4 4)

L.

Onvimol Dapades. Henenue
anexmpomazHumuol  unoykyuu. Ilpasuno
Jlenya.  Onexmpocenepamop.  Cnocobwi
noJy4eHus INEKMPUUECKOU  DHEpeUlL.
OJIEKTPOCTAHIIMM HAa  BO300OHOBISIEMBIX
HUCTOYHHMKAX YHEPIHH.

,Zlemoucmpauuuz
HccnenoBanue SIBJIEHUA
3JIEKTPOMArHUTHON MHIYKIIHH.

OnbiTel @apajes.

3aBUCHMOCTD HaTpaBIICHUS
MHIYKIIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HUKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomut u onvimol.

OmBITBI TI0O  UCCJICIOBAHUIO  SIBIICHUS
AIIEKTPOMArHUTHOMN WHIYKIUU:
HCCIICIOBAHNE W3MEHEHUW 3HA4Y€HUs U
HaIpaBJICHUS HHIYKIIMOHHOTO TOKA.

[IpoBenenre COBMECTHO C TIEAaroroM OIBITOB IO  HCCICAOBAHHMIO  SIBICHUS
AJIEKTPOMATrHUTHOM WHAYKIIMH: HCCIEAOBaHUEC W3MECHCHHM 3HAYCHUS M HaIpaBICHUS
WHAYKIIMOHHOTO TOKa

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

TeMaTHYeCKHH 0JI0K,

OcHoBHOe coepkaHue

OcHoBHBIE BU/ABI IeSITEIbHOCTH YYAIUXCH

TEeMA (Ha ypoBHe Y4eOHBIX JelCTBH)
Paznen 8. Mexanudeckue siBjieHus (40 4)
Mexannyeckoe Mexannyeckoe IBIDKEHHE. | AHaIM3 C TOMOLIBI0 TeJarora M OOCY)KICHHE Pa3IUYHBIX IPUMEPOB MEXaHHYECKOTO

JBHKEHHE U CIIOCOOBI
ero onucanus (10 4)

Marepuanbnas Touka. CucreMa oTcyéTa.

OTHOCUTENBHOCTD MEXaHUYIECKOTO
JBYDKCHMS. PaBHoMepHOE
MPSIMOJINHEHHOE JBIDKCHUE.
Hepasnomepnoe npAMONUHELIHOe
osudcenue. CpemHsis u MeHOBEHHAA

cKopocmb  mena npu  HepasHOMEPHOM
O08UIICEHU.

Yckopenue. Pasnoyckopennoe
npsamonauretinoe osudicenue. CBOOOTHOE
nanenue. Onvimot I anunes.

Pasnomeproe osudiceHue no
oxpyacnocmu.  Ilepuoo u  uacmoma
obpawenusa.  Jlumetinas u  yenoeas
CKOPOCHIU. Llenmpocmpemumenvroe
VCKOpeHue.

Hemoncmpayuu
1.HabOmnronenue MEXaHUYECKOr 0
JIBUKCHHS Tella OTHOCHUTEIHHO Pa3HBIX
TEJ OTCUETA.
2.CpaBHeHHE TyTe€ll W TpaeKTopui
JBIDKCHHS OJIHOTO M TOTO JKE Tela
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.
3.U3mepenne cKopocTH ¥ YCKOPEHHS
MPSIMOJIMHEWHOTO JIBUKCHHS.

4 ViccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBH)KCHUSI.

JBIDKEHHSL.

OO6cy>xneHue COBMECTHO C MENAaroroM TpaHul] MPUMEHHMOCTH MOJENTH «MaTepHalbHas
TOUKa».

Omnwucanne mocie OOCYKICHHs C IEAaroroM MEXaHWYECKOTO JBIKCHUS Pa3IHYHBIMH
crocobamu (ypaBHEHHE, Ta0NHIA, TPAPUK).

Awnanuz nmoa pYKOBOACTBOM II€darora >XKU3HCHHBIX CI/ITyaLII/II\/'I, B KOTOPLIX ITPOABIIACTCA
OTHOCHUTCIIbHOCTh MEXaHNYCCKOI'O ABHMKXCHUS.

Habnronenne MexaHMYECKOTo IBU)KEHUS T€Jla OTHOCUTENBHO Pa3HbIX TeJ OTCUETA.
CpaBHEHHE MyTel M TPACKTOPUM IBUKEHUA C ONOPOA HA TEXHOJOTMYECKYHO KapTy IMOJ
PYKOBOJICTBOM II€JIarora OJIHOT0 U TOTO e Tela OTHOCUTEIHHO PAa3HBIX TEN OTCUETA.
AHanmu3 C NOMOLIBIO mefarora TekcTa lamuiaes 00 OTHOCHTENBHOCTH JBMXKEHUS
BBINOJIHEHHE 33JaHUH [0 TEKCTY (CMBICIIOBOE YTECHHE).

[Ipocrefive BBIYUCICHUS 1O 00pa3ily CpeaHEeH CKOPOCTH CKOJIbXCHHS Opycka
WM JBVO)KEHUS IIapHKa 110 HAKIOHHOMN TIOCKOCTH.

AHanmu3 U OOCYKICHHE C ONOPOM Ha TEXHOJOIMYECKYI0 KapTy IIOJ PYKOBOACTBOM
neiarora crnoco0oB MpUOIMKEHHOTO ONpPeEAeTICHNsI MTHOBEHHOM CKOPOCTH.

Onpenenenne TOCHE pacCyXJEHUS C IEJaroroM IO CXeMe CKOPOCTH pPaBHOMEPHOIO
JBIDKEHUS (IIapUKa B )KUAKOCTH, MOJEIH HJICKTPUIECKOTO aBTOMOOMIIS H T. I1.).
OmnpeneneHne COBMECTHO C IEAAroroM IIyTH, MPOHIEHHOTO 3a JAHHBIM NPOMEXYTOK
BpPEMCHH, U CKOPOCTHU TEJIa 110 rpa(’pley 3aBUCUMOCTHU ITYTU PAaBHOMECPHOI'O ABHMXXCHUA OT
BpEMEHH.

HauvanbHble mpencTaBieHue O NMPUHLMIAX ACHCTBHA NPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(ctmmomMeTpoB).

[Ipocreiimyie BeMuCIEHUS TO 00pa3iy MyTH M CKOPOCTH TPHU PABHOYCKOPEHHOM
NPSIMOJIMHEWHOM JIBUKEHHH TeNa.

OnpeneneHne COBMECTHO C TEAaroroM NMPOWAEHHOTO IMYTH M YCKOPEHUs ABIMKEHUS Tela
110 TpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPAMOJIMHENHHOTO IBIKSHHS TeJa
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5.Ha6mronenne
OKPY)KHOCTH.
6.Habmrogenre MexaHUYECKUX SIBIICHHH,
NPOUCXOJSIMMX B CHCTEME OTcYéra
«Tenexka» Tpu e paBHOMEPHOM U
YCKOPEHHOM JIBH)KEHHHM OTHOCHTEIIBHO
kaOuHeTa (YH3UKH.

Jlabopamopnvie padbomot u onvimol.
1.Koncmpyuposanue  mpakma  0as
Ppaszeona u OaIbHelue20 pagHOMEPHO20
OBUIICEHUSL WAPUKA UTU TNETENHCKU.
2.0mpenenenne  CpefHed  CKOPOCTH
CKONBKEHUST OpycKa WM JIBHKECHUS
[IapyKa Mo HAKJIOHHOM TUTOCKOCTH.
3.0npeneneHrue YCKOpeHHsS Tena Mpu
PaBHOYCKOPECHHOM JIBIDKCHUN o
HAKJIOHHOM IJIOCKOCTH.
4.VccnenoBaHue 3aBUCHMOCTH MYTH OT
BpPEMEHH pu PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HAavaIbHON CKOPOCTH.
5.0Iposepxa  eunomeswi:  eciu  npu
PABHOYCKOPEHHOM o8udiceHuU 0e3
HAYATLHOU CKOpPOCMU NYymMU OMHOCAMCS
Kak — pso  HeuémHeblX  yucen, — mo
coomeemcmeylouue NPOMENCYMKU
8peMeHlU 00UHAKOBYL.

JABMOKCHUA  TCIa  II0

OT BPEMCHH.
Omnpenenenue ¢ MOMOIIBIO MEAAarora YCKOPEHUsl Tea MPH PaBHOYCKOPEHHOM JIBH)KEHUH
10 HAKJIOHHOH IIOCKOCTH.

W3mepenue mo cxeme mocie pacCykKISHHs C MEeJaroroM Nepuoja M 4acToThl OOpalleHHUs
Tesna Mo OKPYKHOCTH.

Omnpenenenne HaxOXICHHS TOJ PYKOBOJICTBOM IeJjarora CKOPOCTH PaBHOMEPHOTO
JBIDKEHHS Tella 110 OKPY>KHOCTH.

Pemrenne THMOBBIX pacuY€THBIX 3amad B 1—2 JEHCTBHS C ONMOpPOH HA aJTOPHUTM,
MpeaBapUTEIbHO pa300paHHbIl COBMECTHO C MEAAaroroM Ha oIpezelieHne KHHEMaTHYECKIX
XapaKTePUCTUK MEXaHUIECKOTO ABIKEHHS PA3IMUHBIX BUAOB.

PacrioznaBanme u nmpuOMMKEHHOE OMHCaHue MO 00pa3iy mocie 00CYKISHUs C IeaaroromMm
pPa3IMYHBIX BHUJOB MEXaHMYECKOTO JBIKEHUS B MPHUPOJE M TEXHUKE (Ha MpUMepax
CBO6OI[HO nagaromux TCI, ABUKCHUA )KHBOTHBIX, HeOeCHBIX TCJI, TPAHCIIOPTHBIX CPECIACTB

U ap.).

B3aumoneicTBHae TEI
(20 v)

IlepBbiii 3akoH HeroTona. Btopoii
3akoH  Hprotona.  Tperuit  3aKkoH
Herortona. Ilpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon Iyka. Cuna
MPEeHUs. CUlad MpeHUst CKOMbIUCEHUS,
cuna mpeuus noxos, Opyeue 6uobl
MpeHuUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO
TATOTCHUSI.  YCKOpPEHHE  CBOOOJHOTO

Habmronenne u obcyxkaeHre COBMECTHO € TENAroroM ONBITOB C JBHXKEHHEM Teja INpH
YMEHBIIICHUH BIUSHUS IPYTHX Tell, MPEMSATCTBYIONINX JIBHKEHUIO.

AHanmu3 1O cxeMe TIOCNie pacCyKICHHUS C TeNaroroM TeKkcra [amuiess ¢ onmucaHuem
MBICJICHHOTO JKCIIEPUMEHTa, 00OCHOBBHIBAIONIETO 3aKOH HHEPIIWH; BBITIOJHEHHE 3aJaHui
10 TEKCTY (CMBICIIOBOE YTCHHE).

Ob6cy>kneHue 1mojJ pyKOBOJACTBOM I€arora BO3MOXKHOCTH BBIITOJHEHUS 3aKOHA WHEPLUH
B pa3JIMYHBIX CUCTEMAX OTCUETA.

Habmonenne u 0OCYXIEHHE COBMECTHO C TIEIaroroM MEXaHWYEeCKUX SBICHUH,
MPOUCXOJAIUX B cucTeMe oTcuéra «Temexka» mpu €€ paBHO-MEPHOM U YCKOPEHHOM
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najeHus. J{euoicenue niamem GOKpye
Connya (MC). Ilepsas kocmuueckas
ckopocms. Hegecomocmu u nepecpysxu.
PaBHOBecue MarepuUalbHOW TOYKH.
Abcontomno meépooe meno. Pasnosecue
meépooco mena ¢ 3aKPeniéHHOU OCblO

epawjenus. MomeHT cuibl.  Ilenmp
maMcecmu.

Hemoncmpayuu

1.3aBUCHMOCTh  YCKOpEHHS Tena OT

Macchl Tela W JCHCTBYHOLIEH Ha HEro
CHJIBL.

2.HaGOmonenne paBeHCTBA CHI  TIpH
B3aUMOJICHCTBUH TE.
3.Uzmenenne Beca Tena npu

YCKOPEHHOM JIBHKCHUHU.
JlaGopaTopHbie paGoThI M ONBITHI.
1.MccnenoBanue  3aBHCHUMOCTH  CHUIBI
TpeHust CKOJIBKEHUSI oT CHITBI

HOPMAJIBHOT'O JaBJICHHS.

2.0npenenenue ko3(dumenta TpeHUs
CKOJIBKEHHUS.

3.0npenenenue KECTKOCTH TPYKHUHBL.

JBIDKEHHH OTHOCUTEIBHO KaOuHeTa (PU3MKH.

JleiicTBUs ¢ BEKTOpaMU CHJI: BBIITOJHEHHUE 33JIJaHUI 110 CIIOKEHHUIO ¥ BHIYUTAHUIO BEKTOPOB.
Habnronenue 3a mpoBezieHHEM OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPEHHUS Tema
OT IPWIOKEHHOM K HEMY CHJIBI M MacChl Tela.

AHanu3 1 00BSCHEHHUE C OTIOPON Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOJICTBOM II€arora
SIBIIGHUH C NCIIOJIb30BaHUEM BTOPOTO 3akoHa HeloToHA.

Pemrenne THMOBBIX pacu€THBIX 3amad B 1—2 JIEHCTBUSA C ONMOpPOH HA allTOPUTM,
IIpeJBapUTEIbHO Pa300paHHBIl COBMECTHO C MENAroroM C HCIOJIB30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M mpaBUiIa CIOKEHUS CUIIL.

OmnpenesneHne COBMECTHO C IIEArOroM »KECTKOCTH MPY>KHUHBL.

AHanu3 cuTyaluii ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOACTBOM II€arora, B
KOTOpPBIX HaOMIONAIOTCA ympyrue AeQopManiu, U UX OOBSCHEHHE C HCIOJIb30BaHHEM
3akoHa ['yka.

Pemienne TUNOBBIX pacu€THBIX 3amady B 1—2 JEHCTBUS C ONOpPOMl Ha allCOPUTM,
npeaBapUTEIbHO Pa300paHHbI COBMECTHO C MEJaroroM ¢ UCIoJIb30BaHueM 3akoHa ['yka.
HccnenoBanne mpu MOMOIIM Iefarora 3aBUCHMOCTH CHUJIBI TPEHUS CKOJIBXEHHSI OT CHIIBI
HOpMabHOro JaBieHuss. CoBMeCTHOE 00CyKAECHUE PE3YJIbTATOB UCCIEOBAHUS.
Omnpenenenue Mol KOHTPOJEM IEAarora ¢ OMOpoil Ha KOHCHEKT KO3 (HUIMEHTa TpeHHs
CKOJIb)KEHUSI.

W3mepenue ¢ MOMOIIBIO NeIarora CUilbl TPEHUS TTOKOS.

Pemienne TUNOBBIX pacy€THBIX 3amady B 1—2 JEHCTBUSA C ONOpPOMl Ha allCOPUTM,
npeBapUTEIbHO pa300paHHBIl COBMECTHO C MEJAroroM C MCIOIb30BaHUEM (POPMYIIBI JUIs
CHJIBI TPEHHSI CKOJIbKEHUSI.

AHanu3 1o cxeMme MOoCie pacCyKICHHUS 1e1arora 0 IBIKEHUH TeJ TOJBKO IM0J efiCTBUEM
CHJIBI TSKECTH — CBOOOHOTO MaICHUsL.
OOmpsicHeHHEe TMOJ] PYKOBOJCTBOM IIe/Iarora HE3aBUCHMOCTH YCKOPEHHs CBOOOJHOTO
MaJIeHUs] OT Macchl Tela.

OneHka COBMECTHO € IIEaroroM BEIMUYWHBI CHIIBI TATOTEHUS, IEHCTBYIOIIEH MEXKAY ABYMS
TeJIaMu (IJIs1 pa3HbIX Macc).

AHanu3 ¢ onmopoi Ha AUNAKTUYECKUI MaTepual JABIKEHUS HEOECHBIX TeJl MO IeHCTBUEM
CHJIBI TSTOTEHHS (C MCTIOIB30BaHUEM JIOTIOJIHUTEIBHBIX HCTOYHUKOB HH(POPMALIUH).
Pemenne THMOBBIX pacu€THBIX 3afad B |—2 JeHCTBHS C OMNOpPOM Ha ajropuTM,
MIpeBApUTEIHHO Pa300paHHBI COBMECTHO C II€J]arOTOM C HCIIOJIb30BAaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHHS ¥ (POpMYJIBI s pacdETa CUIIbI TSHKECTH.

Habmonenne u oOcyxJeHne ¢ MOMOIIBIO MeJarora ONbITOB MO HM3MEHEHMIO Beca Telna
MIPH YCKOPEHHOM JBIKEHUH.
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AHanu3 ¢ MOMOILBIO NIeAAarora ycjaoBUil BOSHUKHOBEHHS HEBECOMOCTH U NIEPErPY3KH.
Pemienne THMOBBIX pacy€éTHBIX 3amady B |—2 [eHCTBHSA C OMNOpOH Ha alrOPHUTM,
MpeJBapuUTEIbHO Pa300paHHBI COBMECTHO C IEJaroroM Ha ONpeAeJiCHHE Beca Tena B
Pa3JINYHBIX YCIOBHSX.

AHanmu3 c Omopoil Ha TEXHOJOTUYECKYI0 KapTy IIOJl PYKOBOJICTBOM TMEAarora Cui,
JEHCTBYIONINX HA TEJIO, IIOKOALICECs Ha OMope.

Omnpenenenue ¢ IOMOIIBIO IIEIarora HEeHTpa TSHKECTH Pa3InYHbIX TEIl.

3aKoHbI COXpaHEHUsI
(10 v)

Nmnynsc tena. M3menenue umnynvca.
Hmnynve  cunbl. 3aKOH  COXpaHEHUS
uMmityibca. PeaktuBnoe npuwkenue (MC).

Mexanunueckass paboTa M MOIIHOCTb.

PabGora cun TmxKECTH, YHpycocmu,
mpenus. Cea3b dnepeuu u pabomul.
[TorenunanbHas SHEPrust Tea,
HNOJHATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
llomenyuanvuas  sHepeus  cocamou
npyxcunol.  KuHetmueckass — sHeprus.
Teopema o KuHemuueckol OSHeEpIUl.
3aKOH  COXpaHEGHHS  MEXAHHYECKOU
SHEPTHUH.

Hemoncmpayuu

Ilepenaua HUMITyJIbCa npu
B3aMMOJICHUCTBHUU TeJl.

ITpeoGpazoBanus SHEPTUHU npu

B3aMMOJICHCTBUY TEII.

CoxpaHeHHne MMITyJIbca NPU HEYNPYTOM
B3auUMOJICHICTBHU.

CoxpaHeHHe UMITyJIbca MpH aOCOIIOTHO
YOPYIOM B3aUMOJICUCTBHH.

Habmroienue peakTHBHOTO IBUKCHUSI.

CoxpaHeHHe MEXaHMYECKOH SHEeprum
py CBOOOZAHOM Ma/ICHUH.
CoxpaHeHHE MEXaHMYECKOW JHEPTHH

MpyU JABWKEHUM Tejla TOoJ JEWCTBUEM
MPY>KUHBI.

Habnronenue n o0cyxaeHne ¢ MOMOILBIO TIEJarora OnbITOB, IEMOHCTPUPYIOLINX Iepeaady
UMITyJIbCa TPH B3aMMOJICHCTBUU TeEJ, 3aKOH COXpaHEHHS HMIyJIbca TpPH aOCOIIOTHO
YIPYroM U HEYIPYIOM B3aWMOJEHCTBUM TEN.

HabOmromenne peMoHCTpaliu — IeJarora CHTyaluid B
HCHOJIb30BAaHUEM 3aKOHA COXPAHEHUS HMITYIIbCA.
PacrioznaBanmne ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy IIOJ] PYKOBOJCTBOM Ilefarora
SIBIICHUS] pEaKTUBHOTO NIBIKEHHS B Tipupo/ie u Texanke (MC — Onomorus).

[IpuMeHeHne COBMECTHO C MEAAroroM 3aKOHA COXPAaHEHHWS HUMITyJbca Uil pacuéra
pe3yNbTaTOB B3aMMOJAEHUCTBUS TeJ (Ha MpUMEpPax HEYNPYyroro B3aMMOAEWUCTBUS, YIPYTOTro
LEHTPAIBHOTO B3aUMO-IEUCTBUS ABYX OJAMHAKOBBIX Tell, OJHO U3 KOTOPHIX HEMOA-BUKHO).
Pemienne TUNOBBIX pacuy€THBIX 3amady B 2—3 JCHCTBUSA C ONOpPOMl Ha allCOPUTM,
NpeaBapUTEIbHO Pa300paHHBI COBMECTHO C TIIEJAaroroM C UCIOJB30BAHUEM 3aKOHA
COXPaHEHUs UMITYJIbCA.

Omnpenenenue ¢ ONMOpoH Ha AWAAKTUYECKMH MaTepHai paboThl CHJIBI YNPYTOCTH IPH
MoIbEME Ipy3a C UCIOJIb30BAaHUEM HEMOJBIKHOIO M ITOJBHXKHOTO OJIOKOB.

H3mepeHne COBMECTHO C MEAArOroM MOIIHOCTH.

U3mepenue ¢ moMomplo megarora MOTEHLIHAIBHON 3HEPruu YIpyro aehopMHPOBAHHOMN
MIPY>KUHBIL.

H3mepeHne cOBMECTHO € MENaroroM KMHETHYECKOW SHEPTMH TeNa IO JJIUHE TOPMO3HOTO
MyTH.

Habmionenne 3a  3KcepUMEHTalIbHBIM  CPAaBHEHHWEM  HM3MEHEHHS
Y KHHETHUYECKOM dHepruil Teia Mpy IBMKSHUH N0 HAaKJIOHHOW TUIOCKOCTH.
HaGmonenne 3a 9KCIIEpHMEHTANBHON MPOBEPKOW 3aKOHA COXPAHEHHS MEXaHMYECKOH
SHEPTUU NpH cBOOOTHOM MaJCHUH.

[IpumeHeHne Ha HavaabHOM YpPOBHE, C ONOPOM Ha AWJAKTUYECKUH MaTepuan 3aKoHa
COXpaHEHUs MEXaHMYECKOM DJHEPruM Jjisi pacyéTa NOTEHUUAIbHOW W KUHETHYECKOU
SHEPTui Tena.

Pemenne THMOBBIX pacu€THBIX 3afad B |—2 JEHCTBHS C ONOpPOM Ha alroOpUTM,
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Jlabopamopnvie padbomot u onvimol.
Onpenesnenue pabOTHI CHIIBI TPEHHUS TPH
pPaBHOMEPHOM  JBIDKGHHM Tela IO
TOPU30HTAJIbHON MOBEPXHOCTH.
Omnpenesnenue padOTHl CHIIBI YIPYTOCTH
npyd HOoAbEME Tpy3a C UCIONb30BaHHEM
HETIOABWXHOTO U IOABHXHOTO OJIOKOB.
W3yueHue 3aKk0Ha COXpaHEHUs SHEPIHUU.

MpeBapUTEIHLHO Pa300paHHBI COBMECTHO C TIEJaroroM ¢ UCIOJIb30BAHUEM 3aKOHA
COXpaHEHUS MEXaHUYIECKOM SHEPTHH.

Pa3znen 9. Mexanuueckue kojaedanusi 1 BOJHbI (15 1)

MexaHnnueckue
KoJyiedanus (7 4)

Konebarensnoe asmxenne. OCHOBHEIE
XapaKTEPUCTUKH KOJICOAHWI: TIepHo/,
4acToTa, aMIuIuTyRa. Mamemamuyeckuil
u npyacunnvlil masmuuxu. Ilpespawenue
OHepeuU npuU KOIeOAMENbHOM OBUNCCHU.

3aryxaromue KOJIeOaHMSI.
Beinyxaennbie konebanus. Pesonanc.
2
Hemoncmpayuu

1.HaOmroneHue KoJieOaHWili Tel MOX
JICHCTBHEM  CHJIbI  TSDKECTH W CHJIBI
YIPYTOCTH.

2.HaOmronenne konebaHuii rpy3a Ha
HUTH U Ha TIPYKUHE.
3.Ha6monenue
KoJieOaHMI U pe30HaHCa.
Jlabopamopnvie pabomut u onvimel.
1.0Ompenenenre 4YacTOTHI W TepuUoaa
KoJIe0aHMI MaTEMaTHYECKOr0 MasTHUKA.
2.0mpeneneHre YacTOThl M TEPHOAA

BBIHYXX/ICHHBIX

Habmionenue konebanuii moa NeHCTBUEM CHII TSDKECTH M YIIPYTOCTH M OOHApy>KEeHHE TpU
MTOMOILH NTEeAarora NoJOOHbIX KojeOaHui B OKPYKaIOIIEM MHpE.

AHanu3 COBMECTHO € IeJaroroM KojebOaHui rpys3a Ha HUTU U Ha npyxuHe. OnpezaencHue
0 AJITOPUTMY YaCTOTHI KOJIEOaHWH MaTeMaTHUECKOTO U MIPYKUHHOTO MasiTHUKOB.
Habmtonenue n 00bscHEHNE ¢ IOMOLIBIO [IE1Ar0Ta SIBIICHUSI PE30HAHCA.

HccnenoBanue ¢ onmopoil Ha airopuT™, MPeABapUTEIbHO Pa300paHHBIM COBMECTHO C
MeIaroroM, 3aBHCHMOCTH TepHoja KojJeOaHWH MOJBEIIEHHOTO K HUTH Tpy3a OT JINHBI
HUTH.

IIpoBepka c omopoil Ha TEXHOJOIMYECKYI0 KapTy IIOJ pPYKOBOJACTBOM Ilearora
HE3aBUCHMOCTH IepHoja KojeOaHui rpysa, oBEIEHHOTO K JIEHTE, OT MacChl Ipy3a.
Habnronenue u oOcykIeHHE MOJ PYKOBOJACTBOM II€Arora ONBITOB, JIEMOHCTPHPYIOLIHX
3aBUCUMOCTH TEpHOAa KoJeOaHUH MPY>KMHHOTO MAasTHHKA OT Macchl Ipy3a U KECTKOCTH
MPY>KUHBIL.

[IpumeHeHne C TMOMOIIBIO TEJarora MaTeMaTHYeCKOro W TPYKHHHOTO MAasTHUKOB
B Ka4eCTBE MOJIENIEH JUIsl ONMCaHus KoJeOaHUi B OKPYKaIOIeM MHUpE.

Pemenne THUMOBBIX pacu€THBIX 3afad B |—2 JEHCTBHS C ONOpPOM Ha ajrOpUTM,
MIpeIBapUTENHHO Pa300paHHBIA COBMECTHO C TIEIaroroM, CBSI3aHHBIX C BBIUYMCIIEHUEM HITH
OIIEHKOH 4acTOThI (TIeproa) Konebanui
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KOJIeOaHU# MPYKUHHOTO MasTHHKA (WJIH
AIIEKTPOHHAS JEMOHCTPAITH).
3.UccnenoBanre 3aBUCHMOCTH TEPHOAA
KOJICOaHMI TIOJIBEIICHHOTO K HUTH Ipy3a
OT JJTUHBI HUTH.

4.VccnenoBaHue 3aBUCHMOCTH TEPHOJA
KOoJIeOaHUM TPYXKMHHOTO MAasiTHUKA OT
Maccel  Tpy3a (MIM  DJICKTPOHHAS
JIEMOHCTPAIIHS).

5.IIpoBepka HE3aBHCUMOCTH IEpUOJA
KoJieOaHU Tpy3a, MOJABEUICHHOTO K
HUTH, OT Macchl rpysa.

6.0OmbITHI, JIEMOHCTPUPYIOIINE
3aBUCHUMOCTh  TIepHoAa  KoJjeOaHHi
NPY>KUHHOTO MasTHUKa OT MacChl Tpy3a
1 )KECTKOCTH MIPY>KUHBI.

7.M3mepeHne ycKOpeHHS CBOOOJHOTO

ageHus (i 3IEKTPOHHAS
JIEMOHCTpAIINSA).
MexaHu4eckue Mexannyeckne BonHBL.  CBoiictBa | OOHapyKE€HHE M aHAIN3 C IOMOIIBIO ITeJ[arora BOJHOBEIX SBJICHHUN B OKPY)KAIOIIEM MHPE.

BOJIHBI. 3BYK (8 4)

MEXaHHUYECKUX BOJH. [Ipodonvhbie u
nonepeunvie GOHbL. [[MuHA 60HLI U
CKOpOCHb eé PAcnpoCmpaneHus.
Mexanuueckue 80aHbI 8 MEEPOOM mee,
ceticmuyeckue gonHvl (MC).

3BYyK. [pomKkocmv 36yKa U 6bicoma
mona. Ompadicenue 36yka. Hnugpazeyx u
VIbMPA3BYK.

Jlemoncmpayuu®
Pacnipoctpanenue MPOTOTBHBIX u
HOHepe‘IHBIX BOJIH.

HaOmofenne  3aBUCHMOCTH  BEICOTEI

3BYKa OT YacTOTBHI.
AKyCTHYECKHI PE30HAHC.

Habnroenne coBMECTHO € MENaroroM pacrlpoCTpaHEHUs MPOJOJIBHBIX W MOTMEPEYHBIX
BOJIH (Ha MOJIENIN) U OOHApY)KeHUE aHAIIOTUYHBIX BUJIOB BOJH B MPUPOJE (3BYK, BOJSHEIC
BOJIHBI).

Boruncnenne B 1—2 nelCTBHS ¢ OMOpPOM Ha alropuTM™, MPEABAPUTENHHO pa300paHHBIN
COBMECTHO C T€/IaroroM JJTHHBI BOJIHBI K CKOPOCTH PACIPOCTPaHEHUS 3BYKOBBIX BOJIH.
Habmionenne 3a SKCIEpUMEHTAIBHBIM ONPEACICHHEM TPAaHUL] YacTOTBHI CIBIIIMMBIX
3BYKOBBIX KOJICOAaHUI.

HaGumroienne 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C HCIIOJIIb30BaHUEM
MY3BIKAIbHBIX HHCTPYMEHTOB).

Habmtonenue n 00bscHEHNE ¢ TOMOLIBIO [IE1arora sIBJICHHs aKyCTHYECKOT0 Pe30-HaHCa.
UreHne COBMECTHO C IMEAaroroM OPUTHHAIBHOTO TEKCTa, MOCBIIMIEHHOTO HUCIOIB30BAHUIO
3ByKa (WM YJNbTpa3ByKa) B TEXHUKE (IXOJIOKAIWs, YJIbTPa3ByK B MEAWIIMHE U Ap.);
BBINOJIHEHHE 331aHUH MO TEKCTY (CMBICIIOBOE YTEHHUE)
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Pazjnen 10. DiiekTpOMArHuTHOE I0JI€ M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIEKTPOMATrHUTHOE
noJse

U 3J1eKTPOMarHUTHbIE
BOJIHBI (8 1)

DJEeKTpOMarHuTHOE ToJe.
DNeKTpOMarHuTHeIE BOJHBEL Cgoticmaea
anekmpomasHumuelx  6oan.  Illxana
9NEKMPOMASHUMHBIX 80JIH.
Hcnonvzosanue INEeKMPOMACHUMHBIX
80JIH 0151 COMOBOU C8A3U.

OneKTpoMarHuTHas TPUPOAA CBETA.
Cxkopocts cBeta. BomHoBbIe cBoiicTBa
CBeTa.

ij,’Moncmpamm2
1.CoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2.BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnvie pabomut u onvimui.
W3yyeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJIH C  TIOMOMIBIO  MOOWIIBHOTO
TenedoHa.

[TocTpoeHne mpPOCTBIX pacCcyXIE€HHH Ha OCHOBE MOJATOTOBIEHHBIX
00OCHOBBIBAIOIIUX B3aUMOCBSI3b JIEKTPHUECKOI'0 K MAarHUTHOTO MOJIEH.
Habnronenune 3a SKCHEpUMEHTAIBHBIM H3YYEHHUEM CBOMICTB 3JIEKTPOMATHUTHBIX BOJIH (B
TOM YHCJIE C IIOMOIIBI0 MOOWILHOTO TenedoHa).

AHanu3 ¢ OMOILBIO ITeJarora peHTTéHOBCKUX CHUMKOB YEJI0BEUYECKOT0 OPraHU3Ma.
AHanmu3  COBMECTHO C  II€AaroroM  TEKCTOB,  ONMCBHIBAIOLIMX  IPOSIBICHUS
ANIEKTPOMArHUTHOTO U3TY4YEHUs B IPUPOJIE: KHUBBIC OPTraHU3MBI, N3Ty4EHHUs] HEOSCHBIX Tel
(cMbICIOBOE YTEHME).

PacnioznaBanue 1 aHanM3 pa3IUYHBIX NIPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE C
OTIOPOM Ha TEXHOJIOTHUYECKYIO KapTy MOJI pyKOBOJCTBOM Ie/iarora.

Pemenne THUMOBBIX pacu€THBIX 3afad B |—2 JeicTBUS C OMOpPOM Ha ajropuTM,
[peaBapUTEIbHO Pa300paHHBI COBMECTHO C MEAArOroM C HCIOJIb30BaHUEM (popMyn amst
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA.

BBIPa)KCHU,

Pazpnen 11. CBeroBble siBjaenns (15 1)
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3aKkoHBI
pacnmpocTpaHeHuUsi
cBeTa (6 1)

JIyueBass monens cBera. McTouHMKM
CBeTa. Ipsamonunetinoe
pacnpocmpaneHue  ceema. 3ammenus
Connya u Jlyner. OrTpaxkeHHE CBeTa.
IInockoe 3epxano. 3axkoH ompadicenus
ceema.

IIpenomnenne cBera. 3aKoH
nperoMiIeHus cBeTa. [lonnoe
6HYMPEHHee OMPAdICeHUe Ceema.
Hcnonvzosanie noiHo2o 6HympeHHe20
OMPAdICEeHUsI 8 ONMUYECKUX CEEMOBOOAX.
ij,’Moncmpamm2
1.IIpsimonuneitHoe
CBETa.
2.0TpakeHue CBeTa.
3.Ilony4yenne nM300pa>keHUH B TLIOCKOM,
BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
4 IlpenomieHune cBeTa.
5.00Tr4ecKkuii CBETOBO/I.

Jlabopamopnvie pabomul u onvimui.
1.MccnenoBanne  3aBUCHUMOCTH  yrja
OTPaKEHHsI CBETOBOTO Jiyda OT Yyrja
HajacHus.

pacnpocTpaHeHHe

2.M3yuenune XapaKTepUCTUK
n300paKeHusT mpeaMera B IUIOCKOM
3epKaie.

3.UccnenoBanne  3aBHCMMOCTH  yria

MIpeJIOMJICHHS CBETOBOI'O Jiyda OT YyIJia
MagceHus Ha rpaHUuIC «BO3AYX—CTCKIIO».

Habntonenue oneITOB, AEMOHCTPUPYIOIIUX SIBICHUE HPSMOJIMHEHHOIO PaclpoCTpaHEHUs
cBeTa (BOSHMKHOBEHHE TEHHU U IONYTEHHM), M HMX HMHTEpPOpEeTalnusi C HCIOJIb30BAHUEM
MOHSTHSI CBETOBOTO JIy4a.

OOpsicHEHHE U MOJAENHUPOBAHUE MOCTIE PAcCy>KACHUS C IIeJaroroM Mo CXeMe COJIHEYHOro U
JYHHOTO 3aTMEHHH.

UccnenoBanue ¢ omopod Ha TEXHOJIOTHYECKYIO KapTy TOA PYKOBOJCTBOM IieJarora
3aBUCHUMOCTH YIJIa OTPAKEHHUs CBETOBOTO JIy4a OT yIJla MaJeHusl.

W3yuenue ¢ moMoIpo negarora CBOMCTB H300paskeHHs B INIOCKOM 3€pKaie.

Habmionenne u 0OBSICHEHHE COBMECTHO C TMEJaroroM ONBITOB 10  TOJXYYEHHIO
M300paXeHnd B BOTHYTOM W BBITYKJIIOM 3epkanax. HaOmromeHne m oOBsSICHEHHWE TOCHe
paccyXKIeHusl ¢ NeNaroroM IO CXEME ONBITOB IO MPEJIOMJICHHIO CBETa Ha MpaHHLe
Pa3IMYHBIX CPE€a, B TOM YUCJIC OIIBITOB C IIOJHBIM BHYTPCHHUM OTPAKCHUCM.
HccnenoBanue moa pyKOBOJACTBOM II€Aarora 3aBUCUMOCTH yrila MPeIOMIICHHS OT yIJia
[IaICHUS] CBETOBOTO JIy4a Ha IPAaHHLE «BO3LyX—CTEKIIO».

PacnioznaBanme C mMOMOINBIO Tenarora SIBICHHN OTPaXXCHHsT M TPEJIOMIICHUS] CBeTa
BHOBCCHHCBHOﬁ JKU3HU. AHaau3 W OOBSICHEHHE COBMECTHO C neaaroroM  sABJICHUS
OINITUYECKOT'0 MUPaKa.

Pewmienne TUNOBBIX pacu€THBIX 3amady B 1—2 JEHCTBUSA C ONOpPOM Ha allCOPUTM,
IpEeBapUTENBEHO Pa300paHHBII COBMECTHO C MEJaroroM ¢ HCIOJIB30BAHHEM 3aKOHOB
OTPaKEHHUS U MIPEJIOMIICHHS CBETA.

JIMH3BI ¥ ONITHYECKHE
npudopsI (6 1)

JImnza. Xoxg syuel B JIMH3e.
Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). [naz
Kax onmuyeckas cucmema.
brusopyxocmo u 0anbHO30pKOCHb.

Hemoncmpayuu

[lomydyenue mox KOHTpOJEM Temarora W300pakeHUH C IOMOIIBI0 CcOoOMparomeld u
pacceuBaroniei JINH3.

OrmpeneneHye ¢ OOPOH Ha ANTOPUTM Pa3pabOTaHHOTO COBMECTHO C TieAaroroM (HhoKycHOTo
PACCTOSIHUS ¥ ONTHYECKOW CUIIBI COOMPAIOIIEH JIMH3HI.

AHanu3 COBMECTHO C IEJAaroroM YCTPOMCTBA M TPHHIMWIA JCHCTBUS HEKOTOPBIX
ONTHYECKUX MpUOOpPOB: (oToammapara, MuKpockomna, Tteneckorna (MC — Ouosorus,
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1.Xox myueit B coOuparorieii TuH3e. ACTPOHOMHUSI).

2.XoJ nydeii B paccenBaroIieH JTMH3e. AHanmu3 ¢ OmMoOpoll Ha TEXHOJOTHMYECKYIO0 KapTy IO/ PYKOBOJICTBOM IeAarora SBICHUI
3.INony4yeHnue n300pakeHHU ¢ TOMOIIBIO | OIM30PYKOCTH M AATHHO30PKOCTH, MPUHIHIIA JieiicTBUs 0ukoB (MC — Ouosorus).
JIVH3.

4Ilpuanun  neiicTtBus — ¢oToarapara,
MHUKPOCKOIIA U TeJIeCKOMa.
5.Moguens rinasa.

Jlabopamopnvle pabomul u onvimol.

L. Ilomyuenwue M300pakeHu c
MTOMOIIIBIO COOMPAIOIIEH JTHH3HI.
P.  Omnpenenenue (hoKycHOTO

pPAacCTOSIHUS M ONTHUYECKOH  CHIIBI
coOuparomeit THH3B (WA AIEKTPOHHAS

JIEMOHCTPAIINS).
Pa3ziio:xenne 6esioro Pasznoocenue 6enoco ceema 6 cnexmp. | HabmoneHne cCOBMECTHO C EJaroroM o pa3jIokeHUIo OeI0ro cBeTa B CIEKTD.
cBeta B cniekTp (3 4) | Onwvimut Hviomona. Cnoocenue | Habmonenue u o0bsicHeHHe Ha 0a30BOM ypOBHE ITOJl PYKOBOJCTBOM I€Arora OmbITOB I10
chekmpanvhvlx  yeemos.  Jlucnepcusi | IOITy4EHHIO OEJIOro CBEeTa MPH CI0KEHUH CBETA PAa3HBIX LIBETOB.
ceema. [IpoBenenne u oObsICHEHHE T0J] PYKOBOJACTBOM IEIAarora OIMBITOB 1O BOCHPHUSTHIO IIBETA
Jemoncmpayuu® NpeMETOB MIPY MX HAOIIOAEHUH Yepe3 IIBETOBbIe (DMIIBTPHI (I[BETHBIC OUYKH).

L. PasnmoxxeHue OEIIOTO CBETa B CIEKTP.

P.  TlonmyuyeHwe Oeyioro cBera IMpH
CJIO’KEHHH CBETa PA3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

I.  OnelTel 1O pa3ioKEeHHI0 Oenoro
CBETa B CIIEKTP.

P.  OmpITBIl  TO  BOCHPHUSTHIO  I[BETA
NpeIMETOB NpPU UX HAOJIOJEHHUH dYepe3
[[BETOBBIC (DHIIBTPHI.

Pasznen 12. KBanToBble siBjienust (17 4)
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Henyckanue
U TOTJIONeHHe
cBeTa aToMoM (4 1)

Onvimul Pesepgopoa v 1uaHeTapHas
MoJiensr aroma. Monens atoma bopa.

Hcnyckanue u  noziowjeHue  ceema
amomom. Keanmeui. Jluneiivamole
CHeKmpbi.

O6cy>aeHue ¢ TOMOUIBIO TeJarora 1eJu OnbIToB Pesepdopnaa no ncciegoBaHuio aTOMOB,
BBIBIDKEHHE THUIIOTE3 O BO3MOXKHBIX pe3yJbTaTax OMNBITOB B 3aBUCHMOCTH OT
MIPENIOIaraeMOT0 CTPOSHUS aTOMOB, () OPMYITUPOBAaHUE BHIBOJIOB M3 PE3YIHTATOB OMBITOB.
Ob6cyxxneHue ¢ OMOpOM Ha TEXHOJIOTHYECKYI0 KapTy IOJA PYKOBOACTBOM II€Aarora
MPOTUBOPEUUI TIUJIAaHETApHOW MOJEJM aToMa W OCHOBaHUM nia Tunore3sl bopa o
CTaIMOHAPHBIX OPOUTAX INEKTPOHOB.

HaGuroienue COBMECTHO € MENaroroM CIUIOIIHBIX M JIMHEHYATBIX CHCKTPOB W3IYUYCHHS
pasznuuHbix BemecTB. OOBSICHEHUE C OMOPOH Ha NUIAKTUYCCKUN MaTephall JIMHEHYAThIX
CIEKTPOB U3ITYICHUS.

CTpoeHne aTOMHOr0
saapa (6 1)

PamuoaktuBHOCTB. Anvgha-, bema- u
eamma-uznyyenus. CTPOCHHUE aTOMHOIO
saapa. Hyxnouwnas moodenb amomHozo
a0pa.  Hzomonvl.  PaduoaxmusHbie
npegpaujenus. Ilepuod  noaypacnaoa
AMOMHbIX 510€p.

Hemoncmpayuu
1.CreKTpsI U3IyUEHHS U TOTIIOIICHHS.
2.CHieKTphl Pa3UYHBIX Ta30B.
3.Criektp BoIopoJa.

4 HaGmronenne TPEKOB B Kamepe
BunbcoHna.

Jlabopamopnvie pabomul u onvimol.
1.Habnwoenue CNIIOWHBIX u

JIUHEUYAMbIX CHEKMPOS8 U3TLYUEHUSL.
2.VccrnenoBanne  TPEKOB:  M3MEpEHHE
SHEPIHU YaCTHUIIBI 110 TOPMO3ZHOMY ITyTH
(mo dotorpaduam) (Wam >IEKTPOHHAS
JIEMOHCTpAIINSA).

OO6cyKaeHne COBMECTHO € TIEJaroroM BO3MOXKHBIX THITOTE3 0 MOJIENISIX CTPOCHUS sIIpa.
Ormpenenenue Mo cxeme ¢ UCIOIb30BaHUEM METOMYECKOT0 MaTepHaa 1ol PyKOBOACTBOM
reiarora CocTaBa siiep 1o 3alaHHBIM MAaCCOBBIM H 3apsIOBBIM YHCIIaM H 10 TOJIOKEHUIO B
nepuoaueckoi cucreme 31eMeHToB (MC — xumus).

AHanmu3 ¢ OMoOpoil Ha TEXHOJIIOTHYECKYIO KapTy IMOJl PYKOBOJCTBOM II€Iarora W3MEHEHUs
cocTaBa sfjpa W €ro MoJOKEHHs B MEPHOJAWYECKON cCUcTeMe MpH | |-paTioaKTHBHOCTU
(MC — xumus).

HccnenoBanue ¢ mnoMoUIbIO Mearora TpekoB [/-4acTHIl IO TOTOBBIM (OTOrpadusim.
HaGmonenue 3a peMoHcTpanueil paboThl M3MEpeHHsT PaJHalliOHHOTO (DOHA C TOMOIIBIO
JI03UMETpa, OLIEHKA €T0 HHTEHCHBHOCTH.

AHamM3 COBMECTHO C TENaroroM OHOJOTMYECKUX W3MEHEHHH, MPOUCXOMSIINX O]
neficTBreM pannoakTHBHBIX n3nydernid (MC — Ouomorus).

HaGmonenue neMoHcTpamy 00 MCIIONB30BaHUE PAIMOAKTUBHBIX M3IYYCHHH B MEIUIIMHE
(MC — 6uonorus).
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SInepubie peaxuuu (7

)

L.

P

L.

SnepHbie pEeaKIIvH. 3aKoHBI
COXpaHEHHUs1 3apsAJA0BOTO M MAacCOBOTO
YHUCeN. JHepeusi C6A3U AmOMHbIX s0ep.
Ceazb  maccol u dnepeuu. Peaxyuu
cunmesa u Oenenus soep. Mcmoynuxu
onepeuu Coanya u 36é30 (MC).

Snepnas  sHepretuka. Jleiicmeus
PAOUOAKMUBHBIX U3TYUEHUU HA JHCUBbLe
opearusmol (MC).

Hemoncmpayuu

Pabora cu€tunka WOHMBHPYIOIINX
U3IIy4ECHHH.

Peructpanus U3ITy4eHUS
MIPUPOTHBIX MIHHEPAJIOB U TTPOAYKTOB.

Jlabopamopnvie pabomut u onvimui.

W3mepenne paanoakTuBHOTO (HoHA
(WM 3K TpOHHAs IEMOHCTpPALINS).

Pemrenne THMOBBIX pacdy€THBRIX 3amad B 1—2 JEHCTBHS C ONMOpPOH HA allTOPUTM,
MpeaBapuUTENIbHO pa300paHHBII COBMECTHO C MEAAaroroM C HCIOJBb30BaHHEM 3aKOHOB
COXPAaHEHHUs MAacCCOBBIX M 3apsAOBBIX 4YHCEI Ha OIpPENEICHHE pEe3yJIbTaTOB SJIEPHBIX
peaxIuii; aHaJ 3 BO3MOKHOCTH MM HEBO3MOXKHOCTH SIACPHOU PEAKITHH.

OneHka C MOMONIBIO MEAAarora HYHEPTUM CBS3W sIEp C HCHOJNBb30BAaHHEM (QOPMYIIBI
OWHIITENHHA.

OO6cyxeHne COBMECTHO C TI€JaroroM TEPCIeKTUB HCIIOIb30BaHUS  YIPaBIISEMOTO
TEPMOSICPHOTO CHHTE3A.

OO6cyaeHne COBMECTHO C TIE€JaroroM NPEeUMYIIECTB M OKOJOTHYECKHX MpOoOIIeM,
CBSI3aHHBIX C siepHoi 3HepreTrkoil (MC — skonorus).

IHoBTOpPUTEILHO-0000AOIINIA MOAYJIb (9 1)

CucremaTtuszanus 1
00o0mieHne
PEAMETHOTO
COJepKaHUS U OIIBITA
JeSITeTbHOCTH,
proOpe-TEHHOTO MPH
M3y4YeHHUHU BCETO Kypca
bU3NKH

O06o001menne coaepKaHusg KakJI0oro W3
OCHOBHBIX Ppa3lielioB  Kypca (U3UKHU:

MEXaHNYECKHE, TEIUIOBEIE,
JIEKTPOMArHUTHEIE, KBaHTOBBIE
SIBIICHUSI.

Hayunblii MeTOn IIO3HAHUS M  €T0
peanmzanus B ¢buznueckux
UCCIIEIOBAHUSAX.

Ces3p  (QU3MKH HW  COBPEMEHHBIX
TEXHOJIOTMH B  oOmacTM  mepenadu

I/IH(b opManuu, SHEPreTUKES, TPAHCIIOPTE

BrimonHenne ¢ momomiplo menarora y4eOHBIX 3afaHuil, TPeOYIOIMX JIE€MOHCTpaluu
KOMIIETEHTHOCTEH, XapaKTEPHU3YIOIIUX €CTECTBEHHOHAYYHYH) I'DAMOTHOCTh: IIPUMEHEHMS
MOJTyYECHHBIX 3HAHUU IUII HAYYHOTO OOBSCHEHUS (M3MYECKHUX SIBICHUH B OKpY’Karomen
MPUPOAE M IOBCEIHEBHOM JKWU3HU, a TaKKe BbIIBICHHA (DU3MYECKUX OCHOB psAla
COBPEMEHHBIX TEXHOJIOTHM; IIPUMEHEHUSI OCBOEHHBIX 3KCIEPUMEHTAIBHBIX YMEHWHU IS
uccieoBaHusl (PU3NYECKUX SBICHUH, B TOM YHCIE JJIsl TIPOBEPKU TUIOTE3 U BBISIBICHHS
3aKOHOMEPHOCTEN.

Pemenne THUMOBBIX pacu€THBIX 3afad B |—2 JeicTBHS C OMOpPOM Ha ajropuTM,
[IpeJBapUTEIbHO Pa300paHHBI COBMECTHO C II€JarOroM, B TOM YHCIIE IIPEIIOJIAratoIux
HCHOJIb30BaHKe (PU3NUECKOH MOJIENIN M OCHOBAHHBIX Ha COJEPKAHUU PA3IMYHBIX Pa3JIesIOB
Kypca (QHU3HUKH.
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YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA:

e @msuka: 7 kiacc: 06a30BbId ypoBeHb: yueOHHMK, 7 kmacc/ Ilepsimukua M.M., UBanoB A.U., Axmumonepnoe obmiectBo «M3maTenbcTBo
«IIpocsemenuen. 2022.

e Omuka, 8 kmacc/ Ileppimkua A.B., OOmecTBo ¢ OrpaHHYeHHOM OTBETCTBEHHOCThIO «/IPODAY»; AxmuoHepHoe O0OIIECTBO
«M3narenbcTBO «lIpocBemenney; 2021.

e Omsuka, 9 xnacc/ [leppimkun A.B., I'yrauk E.M., O6mmecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE 00IIECTBO
«U3narensctBo «lIpocsemenue»; 2021.

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA:

e [Iloypounsie pa3zpaborku mo ¢usuke. 7 kimacc (K YMK A.B. Ileperimkuna)/ H.C. Ilneik OOMmIecTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO
«IPODAY; 2019.

e [Iloypounsie pa3zpadorku mo ¢usuke. 8 kimacc (K YMK A.B. Ileperimkuna)/ H.C. I1neik OO11ecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«APODAY; 2019.

e [Iloypounsie pa3zpadorku no ¢usuke. 9 kmacc (K YMK A.B. Ileprsimkuna)/ H.C. Ilneik OO11ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«JIPODAx; 2020.
HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

e https://m.edsoo.r
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