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[NOACHUTEJIBHA A 3AIIMCKA

AnanTtupoBaHHas pabouas mporpamma Mo (usuke A oOydaroluxcs ¢
3aJIep KO meuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0OIIIETO
oOpa3oBaHMsl TOJAroTOBJIeHa Ha ocHOBe DenepalibHOTO TrOCYIapCTBEHHOTO
00pa30BaTEILHOTO ~ CTaHJapTa OCHOBHOro  obOmero obpaszoBanus  ([Ipukas
Mumnrnpocsemiennss Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
®denepanbHO aganTUPOBAHHON 00pa30BaTEIbHON MPOTPaMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHusl JUIsi OOYyYalOlIUXCS C OTPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBBS
(ITpuka3z MunnpocsemieHuss Poccun ot 24 Hosi6pst 2022 r. Ne 1025), deaepanbHOit
pabouell mporpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs MO y4eOHOMY MpEAMETY
«Dusuka» (06a30BbIi ypoBeHb), KoHmenmuu mpemnojgaBaHus y4eOHOTO IpeaMeTa
«Duzuka» B  oOpazoBareNnbHbIX  opranuzanusx  Poccuiickoit  denepanuu,
peanu3yroumMx OCHOBHbIE oOuieoOpa3zoBarenbHble MporpamMmbl, DeaepanbHOR
paboueli TporpaMmbl BOCIHTaHHSA, C YYE€TOM pacOpeleleHHBIX M0 Kiaccam
MIPOBEPSIEMBIX TPEOOBAHMI K pe3yibTaTaM ocBoeHus: denepabHON alalTHPOBAHHOM
00pa3oBaTeIbLHON MTPOTPaMMbl OCHOBHOTO OOIIIEr0 0Opa3oBaHus JjIsl 00YUYarOIINXCsl C
3a/IEPKKOM CUXUYECKOTO PA3BUTHS.

OO0mas xapakrepucTuka y4eOHOro npeamera «®@usnka»

VYuebuniii  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOmMUM  JUIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHbl MHPO3JaHUs
ABIIIIOTCSL. OCHOBOM COZEpXaHUsl KypCOB XUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOPYKAET OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHUA,
MO3BOJIAIOIINM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMer MakcHUMallbHO HampaBlieH Ha (OpMUPOBAHHME HHTEpeca K
IPUPOJHOMY M COLMAJIbHOMY MHPY, COBEpPLICHCTBOBAHUE I103HABATEIBHOU
nestenbHocTH oOywatoumxcs ¢ 3[IP 3a cuer oBnaneHus MBICIUTEIbHBIMU
ornepauusMH CpaBHEHHUsA, OOOOIIEHHUs, pa3BUTUE CIIOCOOHOCTHM APTYMEHTHPOBATH
CBOE MHEHUE, POPMHUPOBAHUE BOBMOXKHOCTEN COBMECTHOM JEATENBHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3Butui0 y oOyuarommxcs ¢ 3[IP
MIPOCTPAHCTBEHHOT'O  BOOOpaXeHMs, (PYHKIIMOHAIIBHOM TIpaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTHUYECKU AHAIU3UPOBATH MH(GOPMALMIO, MPEACTABICHHYIO B
paznuyHbIX (popmMax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS )KU3HEHHON KOMITETEHLIUN
oOy4JaronMxcsi  3aKJI0YaeTCd B  YCBOGHHMHM OCHOBBI  (DU3WYECKUX  3HAHUI,
HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3JI0POBOTO U 0€30MACHOTO IS
YesloBeKa U OKpYXarolleil ero cpepl 00pasa »Ku3Hu; POPMUPOBAHUH SKOJIOTUUECKON
KYJbTYpBI.

[TporpamMma oTpaxaer coaep:xkanue o0ydeHus npeametry «Du3nka» ¢ yueTom
0co0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHne qaHHBIM
y4eOHBIM MPEIMETOM IMPEACTABISAET ONPEACIICHHYIO TPYAHOCTD ISl 00yUYaIOLIUXCs C
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3[IP. DOtTo cCBsI3aHO €  OCOOEHHOCTSIMM  MBICIUTEIBHON  IEATEIBLHOCTH,
NEePUOJUYCCKUMHA  KOJCOAHMSAMH  BHUMAHHS, MajbiM  OOBEMOM  IaMSTH,
HEJIOCTATOYHOCTBIO OOINEro 3amaca 3HAHWM, ITOHMKEHHBIM I103HABaTEIbHBIM
UHTEPECOM U HU3KHUM YPOBHEM PEUCBOTO Pa3BUTHS.

JInst IpeoioICHUS. TPYAHOCTEH B M3yYeHHH ydeOHOro mpemmera «Dusmkan
HeoOxXonMMa  ajmanTamus o0beMa M XapakTepa yd4eOHOro Marepualia K
MO03HABATEILHBIM BO3MOXHOCTSIM JIAHHOW KaTCTOPHHM OOYyYaroOIIMXCs, YYeT HX
OCOOEHHOCTEW pa3BUTHS: UCIOJB30BAaHUE AQJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3€H, IIOCTEMEHHOE YCI0KHEHHE H3ydaeMOro MaTepuaa.

JlanHass mporpaMma KOHKPETHU3HPYET COJEP)KaHHE TMPEAMETHBIX TEM B
COOTBETCTBHUHM C TPEOOBaHUSAMHU OOpa30BATEIHLHOTO CTaHAApPTa, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh M3YUYEHUS DPA3eioB (U3UKH C YYETOM MEKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBSI3€M, JIOTUKH Y4YeOHOro TMporecca, BO3PACTHBIX W
IICUXOJIOTHYECKUX ocoOeHHocTel oOyuaromuxcss ¢ 3[IP Ha ypoBHE OCHOBHOIO
ob1ero o6pa3oBaHMs, ONMpPEACISICT MUHUMAJIbHBIH HAOOp OIBITOB, JIEMOHCTPAIIHM,
MPOBOAMMBIX ~ yUMTEIIEeM B Klacce, JabOpaTOpHBIX pabdOT, BBIMOJHICMBIX

00yJaIOIIMMHUCH.
MeTonuueckold OCHOBOH HM3ydeHHs Kypca «Du3nka» Ha YpPOBHE OCHOBHOTO
o011ero o0Opa3oBaHMsI SIBJIICTCS CHUCTEMHO-ICITCIbHOCTHBIN IOJIXO/I,

o0ecreunBaloUi  JOCTUKEHUE JINYHOCTHBIX, METANpPEAMETHbIX U MPEAMETHBIX
00pa3oBaTeNbHbIX pPE3yJIbTaTOB ITOCPEACTBOM OpraHU3alHN AKTUBHOU
MMO3HABATEJIbHON AESATENbHOCTH OOYYalOLIMXCs, YTO OYEHb BAXKHO NPHU OOyYEeHUU
nereit ¢ 311P, g KOTOphIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

Hean u 3axa4yu u3ydenuns yueoOHoro npeamera «Dusukar»

Obwue yenu wn3ydeHus yudeOHoro mnpeamera «Dusmka» NpeaCTaBICHbI B
®denepanbHOU paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OCHOBHOM 1ebI0 O0yUEHHUs AETel ¢ 3aJepKKOM MCUXUYECKOrO Pa3BUTUSA Ha
JAHHOM TIpEIMETE SBIISIETCS: MOBBIINICHHE COLMAIBbHON ajanTaluu JAeTel uepes
npuMeHeHne (U3NYEeCKUX 3HAaHUN Ha MPAKTHKE.

s obywaroutuxcs ¢ 3I1IP, Tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS

CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  OOpa30BaTEebHYI0O  IPOrpammy,
JTOMHUHHPYIOIIEE 3HaUYeHNEe MTPUOOPETAIOT TaKUE yeau, Kak:
. npuoOpeTeHre uHTepeca M cTpemiieHus oOydatomuxcs ¢ 3[IP

HAYYHOMY H3yYCHHMIO INPHUPOJbI, Pa3BUTHE WX HHTCIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

. pa3BuTHE O0a30BBIX MPEACTABICHUNA O HAYYHOM METOJC TIO3HAHUS H
(hopMupoBaHUE UCCIEIOBATEIHLCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBIICHUSIM;
. dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS, HA JOCTYIHOM IS

obOyuarontuxcs ¢ 3I1P ypoBHe, kak pe3ynbrara U3y4yeHUs] OCHOB CTPOEHHUS MaTEepPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

. (dbopMupoBaHUE MPEACTABICHUN O PONU (U3UKU IJIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.
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JlocTrxeHne 3TUX Lenei 00ecreynBaeTCs pelieHreM ClIeIyIOINX 3a0ay.

u HpI/IO6peT€HI/I€ 0a30BBIX 3HAHUH O AUCKPETHOM CTPOCHHMH BCHICCTBA, O
MCXaHUYICCKHUX, TCINNIOBBIX, JJICKTPUYCCKHUX, MAIHUTHBIX U KBAHTOBBIX SABJICHUAX,

u HpI/IO6peT€HI/I€ YMCHI/Iﬁ OITNCHIBATh M OOBICHSATH (1)I/ISI/II'ICCKI/I€ SABJICHUSA C
HCIIOJIb30BAHUEM ITOJTYYCHHBIX 3HAHUU U C OHOpOﬁ Ha HJIaH/CXGMy;

u OCBOCHHUC MCTOAOB PCIICHHUA HpOCTGfIHIHX paC‘IéTHI)IX jagady ¢
HCIIOJIBb30BAHUCM (1)I/ISI/ILICCKI/IX MOI{GJIGﬁ C OHOpOﬁ Ha aJITOPHUTM;

" Pa3BUTHC yMCHI/Iﬁ Ha6J'IIOI[aTB IIPpUPOAHLIC SBJICHHA MW BbIIIOJHATH

OMBITHI, JabopaTopHble pabOTBl U  SKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C
MCIIOJIb30BaHMEM MU3MEPUTENBHBIX MPHUOOPOB (110 PYKOBOJCTBOM YUUTEIA);

. OCBOEHHE MPUEMOB paboThl ¢ MH(pOpMaIel PU3UIECKOTO COMEPIKaHus,
BKJIIOYash MH(OpPMALIMIO O COBPEMEHHBIX JOCTHKCHHMSIX (U3UKH, aHAIU3 U
OlLICHWBaHUE UHPOPMALINH;

- 3HaKOMCTBO  cO  cdepamMu  TpOQPECCHOHANBHON  J1eATENbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSIMHM, OCHOBAaHHBIMU Ha
JOCTHKEHUSX (PU3UUECKON HAyKH.

Oco0enHocTH 0TOOpa M aganTANNM Yy4eOHOT0 MaTepuaJia no gusnke

OcHoBoli  OOy4eHus oOyyJarommxcst c 3[IP nHa  mpemMerax
€CTECTBEHHOHAYYHOT'0 LUKJIA SIBJISETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTEIIBHBIX
ornepanuil (aHanu3, CUHTE3, CpaBHEHHE, OO0OOIIEHHE) Ha OCHOBE BBIIOJIHEHUS
pa3BUBAIOIINUX YIPaKHEHUH, (pOopMUpOBaHUE NMPUEMOB YMCTBEHHOW pabOTHI: aHAIU3
UCXOAHBIX JIaHHBIX, IUIAHWPOBAHME MaTepHalia, OCYIIECTBICHUE IO3TAIHOTO MU
UTOTOBOTO CAaMOKOHTPOJIS, a TaKXe OCYILIECTBISIETCS JMKBUIAIMS IMpPOOETIOB B
3HAHUSAX, 3aKpEIUICHUE U3YYEeHHOI0 MaTepuasa, oTpaboTKa aJropuTMOB, IOBTOPEHUE
npoiaeHHoro. bonpiioe 3HaueHne mpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TpPaBUIBHBIM YMOTPEOJCHHEM COOTBETCTBYIOIIEH TEPMUHOJIIOTUU |
COOJTIOICHUEM JIOTUYECKUX CBSA3CH B HM3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOIO 00I1Iero oOpa3oBaHUsA MO-TIPEKHEMY SBISIOTCS
XapaKTepHBIMU: HEIOCTATOYHBI YPOBEHb PAa3BUTHS OTACTBHBIX TMCUXUYECKHX
MPOIECCOB (BOCTIPUSITUSI, BHUMAaHUS, MaMSATH, MBIIIJICHNS), CHIDKEHHBIA YPOBEHb
WHTEJJICKTYalIbHOTO Pa3BUTHS, HU3KAW YPOBEHb BBITIONHEHUS yUeOHBIX 3aJaHH,
HU3Kas YycremHocTh oOydenus. [lostomy mnpu wusydennn ¢Gu3nka Tpedyercs
L[eJICHaIIpaBICHHOE UHTEJUIEKTyalbHOe pa3BuTue odyuatouuxcs ¢ 311P, otBeuaromiee
WX OCOOEHHOCTSIM M BO3MOXKHOCTSIM. YueT ocoOeHHocTed oOywatomtuxcs ¢ 3I1P
TpebyeT, 4TOOBl MpU HU3YYECHUH HOBOTO MaTepuayia oO0sS3aTeNbHO MPOUCXOIUIIO
MHOTOKpPaTHOE €ro IMOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHUE TEM U BOIPOCOB,
PacKpbIBAIOIINX CBSA3b (PM3UKHU C KU3HBIO; aKTyaJId3alysl NEPBUYHOTO KU3HEHHOTO
OTIbITa O0YYAIOITUXCSI.

VYcBoeHrne MporpaMMHOrO MaTepualia Mo (U3MKE BbI3bIBACT OOJbIINE
3arpyaHeHus: y oOydaromuxcs ¢ 3I1P, mostomy teopusi m3ydaercst 6e3 BBIBOIOB
CIOXHBIX (hopmyn. 3amaum, TpeOyromMe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIYMCICHUM H (QOopMys, B OCOOEHHOCTH TaKuX TeM, Kak «MexaHudeckoe
IBWOKCHHE», «ApXuMenoBa cuiay, «MexaHWdecKas JHEPTUs», «IIEKTPHUUECKUE

4



SABICHUS», «IJEKTPOMArHUTHBIC SIBJICHUS», PEIIAIOTCA B KJIAcC€ C MOMOIIbIO
YUUTETIA.

Ocoboe¢ BHMMaHHE MPHU H3YYCHUH Kypca (U3UKH YJIEIIeTCs MOCTaHOBKE U
OpraHu3alliy SKCIIEPUMEHTa, a TakKe MPOBEACHUIO (MMPEUMYILIECTBEHHO Ha Ka)I0M
ypOKE) KPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXKHO €  HCIMOJb30BAaHUEM
AIEKTPOHHOHN JIeMOHCTpanuu). HekoTopbie TeMbl 0053aTeNIbHO JOJDKHBI BKIIIOYATh
OTIOpHBIE JlTa0OpaTOpHBIE PAOOTHI, KOTOPhIE PA3BUBAIOT YMEHUE TOJIb30BATHCS
MPOCTEUITUMU TIPUOOpPaMH, aHAIM3UPOBATH TMONYYCHHBIC JaHHbIE. B CBs3m ¢
OCOOCHHOCTSIMM  TIOBEJEHUS W jAeATedbHocTH  oOyuatomuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTaHU30BAHHOCTh) MPETYCMOTPEH CTPOKAUIIUNA KOHTPOJIb
3a cOOJIOICHUEM TIPABMIJI TEXHUKN O€30MMaCHOCTH TIPH MTPOBEACHUH J1a00paTOPHBIX H
MPaKTUYECKHUX PaloT.

bonsmoe BanManue npu uzydeHnn Gusuku moapoctkamu ¢ 3I1P obpammaercs
Ha OBJAJECHHUE MMM MPAKTUYECKUMHU YMEHUSIMHU M HaBblkamu. [IpemycmarpuBaercs
YMEHBIIICHHUE 00beMa TEOPETHYCCKUX CBEJCHHUM, BKIIOUCHHE OTACIBHBIX TEM WIIU
IENbIX pa3feloB B MaTepuaigbl JUisi  0030pHOTO, O3HAKOMHUTEIBHOIO WM
(dakynpraTuBHOrO M3yuyeHus. [Ipennmaraercss yMeHbIlleHHEe 00beMa MaTeMaTHYECKUX
BBIUMCJICHUH 32 CUET YBEJIIMUYCHHUS KaU€CTBEHHOTO ONKMCAHUS SIBIICHUI U MPOIIECCOB

JlocTaTouHOE€ KOJMYECTBO BPEMEHM OTBOJUTCS Ha PAacCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBS3b (PU3MKH C JKU3HBIO, C TEMH SBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OMBITA.

MakcuManbHO  HCMOJB3YIOTCA ~ MEXKIPEIAMETHbIE  CBS3M C  TaKUMHU
TUCUUIUIMHAMU, Kak reorpadusi, xumusi, Ouonorus, T.K. oOydaromuecs c¢ 3P
OCOOCHHO HYXJAIOTCS B MPEMOJHECEHUH OJHOT0 M TOTO € y4eOHOro marepuala B
pa3JIMUHBIX AaCHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHWW W TMPAKTAYECKUX yMmeHui. llo3Bomss
paccMaTpuBaTh OJIMH W TOT JK€ YYEOHBIM MaTepuall C pa3HBIX TOUYCK 3pPEHHUS,
MEXKIIPEIMETHBIC CBS3M  CIIOCOOCTBYIOT €ro JydllleMy OCMBICICHHIO, OoJee
MPOYHOMY 3aKPETUICHUIO TTOYyUYEHHBIX 3HAaHUW U IPAKTUYECKUX YMEHUM.

Buabl nesrenbHoct  oOyuaromuxca ¢ 3IIP, 00yciaoBiaeHHbIe 0CO0OBIMHU
o0pa3oBaTeJibHBIMHA NMOTPEOHOCTAMH W O0eclneYHBAKIINE OCMbICJICHHOE
0CBOEHME CO/IePKAHNM 00pa3oBaHus N0 npeaMeTy «DU3uKa

TemaTuyeckas W  TEpPMHUHOJOTMYECKas JIEKCMKa IO Kypcy (u3uku
cootBercTBYeT DOIT OOO.

Copepsxanue BUIOB JiedaTesbHOCTH oOyuwaromuxcs ¢ 3[1P Ha ypokax (usuku
oTpeeNsieTcss uX 0coObIMU 00pa30BaTEbHBIMU MOTPEOHOCTAMH. [ToMuMO TTUPOKO
ucnospzyemMbix B @OIT OO0 obmmx i Bcex 00ydyaroluxcsi BUAOB JAESTeIbHOCTU
CJIeyeT YCUJIUTh BUBI ACSTENbHOCTH, crieln(UYHbIC ISl JAaHHON KaTeropuu JeTew,
o0ecreunBaroIIie OCMBICIIEHHOE OCBOCHUE COZAEpX aHUs 00pa30BaHus 1O MPEAMETY:
YCWJIEHHE MPEAMETHO-ITPAKTUYECKON JIEATEIbHOCTH C AKTUBU3ALMEN CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaja C OIOpPOM Ha aJIrOPUTM; «IIOLIArOBOCTb» B M3yYEHUHU
Marepuana; HWCIOJb30BaHUE JOMOJHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
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m1a0JIOHbI, OMOpHBIE TaOJMIBI); PEYEeBOM OTYET O TIpolecce U pe3yibTaTe
JESTEIbHOCTH; BBIMOJIHCHNE CIICIIUATBHBIX 3aJaHHi, 00SCTIeUNBAIONINX KOPPEKITUIO
peryysuu  y9eOHO-TT03HABATEIBHON JCATCIHHOCTH M KOHTPOJh COOCTBEHHOTO
pe3yibTaTa.

Jns oOydaromuxcs ¢ 3I[IP cyuiecTBeHHBIM SIBISIOTCS MPUEMBI padOTHI C
JEKCHYECKUM MaTepuasioM To mpeamery. [IpoBomuTcs cmenmanpHas paboTa IIo
BBCJICHUIO B aKTHUBHBIA CJIOBAph OOYYAIONIUXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTelbHa
BU3YalbHAas MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEACICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aliy TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOMIUXCS C
3I1P, mpu TuiaHupOBaHUM pabOTHl yYEHUKAa HA YPOKE CJIEAyeT HpUIEP>KUBATHCA
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pelmiaTh
M10JIb30BATHCS MJIAHOM, COCTABJIEHHBIM IPU MOJATOTOBKE JOMAIITHETO 3aJjaHMsl; 1aBaTh
Oosbllle BpEeMEHHM TOTOBUTHCA K OTBETY Yy JIOCKM; paspeliarb JellaTh
Ipe/IBAPUTENbHBIE 3allMCH, TI0JIb30BAaTHCS HATJISAHBIMU TTOCOOUSMHU.

2. Ilo BO3MOXHOCTH 3adaBaThb OOYYalOIIMMCS HABOJSIIME M YTOYHSIOIINE
BOIPOCHI, KOTOPbIE IOMOT'YT UM MOCJEI0BATEIbHO U3JI0KUTh MaTEpHUall.

3. CucremaTHuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, JJIs
CBOEBPEMEHHOTO OOHAPY>KEHUS TPOOEIIOB B MPOUIEAIIEM MaTepurale.

4. B mpouiecce u3y4eHUs HOBOTO MaTepraia BHUMaHUE YYEHUKOB oOparaercs
Ha HanboJiee CIOKHBIE pa3/ieibl n3ydaeMoi TeMbl. HeoOxoanmo yaiie oopamarses K
HUM C BOINPOCAaMH, BBIICHAIONMIMMU TIOHHMMaHHWE Y4eOHOro  MaTepuala,
CTUMYJIMPOBATH BOMPOCHI MPH 3aTPYAHEHHUSIX B YCBOGHWH HOBOTO MaTepuaa.

MecTto yueOHOTr0 npeamera «OuU3uKa» B y4eOHOM IJIaHe

B coorBercTBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApTOM OCHOBHOI'O 00I1ero oOpa3oBaHusi yueOHbIN npeamer «Du3uka» BXOIUT
B MIpeaAMeTHYI 001acTh «EcTecTBeHHbIE HayKu» M SBISIETCS 00s3aTENIbHBIM IS
m3ydyenusi. Copnepkanue ydeOHOro mnpeamera «@Pu3nkay, MOPEICTABIECHHOE B
®denepansHOil paboueit mporpamme, coorBerctByer PI'OC OO0, denepanbHOit
oOpa3oBaTeIbHOM IPOrpaMMe OCHOBHOTO 00Immero ooOpazoBanus, DenepanbHOI
aJanTUPOBAHHON 00pa30BaTEIBHOM MpOorpaMMe OCHOBHOTO OOIIero oOpa3oBaHUs
JUIsE OOy4YaroIIMXCA € 3aJCp)KKOM TMCUXUYECKOTo pasputus. OOIIee 4YuciIo 4acos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus pusuku Ha 6a3oBOoM ypoBHE, — 238 4yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJleN0), B 8 Kiacce — 68 yacoB (2 yaca B HEJEN0), B 9
kiacce — 102 yaca (3 yaca B HefIeNi0).



COHEPXAHUE YUEGEHOI'O [TPEAMETA «®U3NKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAKOILEr0 MUPA

du3ukKa — HayKa O Ipupoae. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKH H3y4aloT mpuponay. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUA: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0ONpOCd,
8bIOBUIICEHUE — 2UNOme3, IKCNepuMeHm No npoeepKe 2unomes, 0ObIACHeHUe
Habarooaemoeo asienus. Onucanue QuudecKux sa1eHull ¢ NOMOubIo Mooenell.

[TpeameT u MeTOaBI HU3UKH.

ﬂeMomcmpauuu3

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

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

1M (POBBIM TPUOOPOM.

Jlabopamopnwvie pabomul u onvimol

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

2. 3MepeHne pacCTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos Maivix mei.

5. N3mepenne TtemmepaTypbl TpH IOMOIIHM JKHIKOCTHOTO TEpMOMETpa H
JaTYAKA TEMIIEPATYPHI.

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

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUS 0 CTPOCHUM BelIeCTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearowue OUCKpemnoe CmpoeHue 8euecmada.

JBmxkenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBWKEHHS YacTUI[ C
TeMriepaTtypoil. bpoyHoBckoe nBwxkenue, auddysua. Bzaumoodeiucmeue uacmuy
geujecmea. npumsdiceHue U OMmmaikueaHue.

ArperatHble COCTOSIHHSI BELECTBA: CHIPOEHUE 2A308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesazv mexncoy ceoucmeamu 6ewecms 8 pPAa3HbIX

! MC — s1eMeHTBI CofepKaHHus, BKIIOUAIONNE MEXKIIPEIMETHBIE CBSA3H, KOTOPHIE OAPOGHEE PACKPHITE B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3)16013 1 JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSTENIFHO OTIpeeNIsIeT 00beM H3y4aeMoro MaTepHuaa.

® Bee JlemoncTparmu i JlabopaTopHbie paboTEI, IPEICTABICHHBIE B COAEPKAHNH, JOIMYCKAETCs (MOKHO) TIPOBO/HNTH,
HCTIONB3YSl HPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHEBIE PECYPCHI).
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azpe2amHuvlX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSHULL 800D

ﬂemoncmpauuu4

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACTNUY BEULECMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEl IO OOHAPYKEHUIO MEHUCTBHUSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHoOMepHoM O8udiceHuu. Pacuér mytu u
BPEMEHU JABUKEHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUduUHA
usMeHeHuss ckopocmu o0eudcenuss men. Macca kak mepa unepmHOCcmU mend.
[InotHocTe BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYl 8 eOuHuye
00véMa sewecmsa.

Cuiia kaK XapakTepuCTHKa B3auMojeucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwio ounamomempa. SIBIEHHE TATOTEHUSI U CUJA
TsokecT. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMoCTb.
CnoxeHue cujl, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckoavocenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HaGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue Cull, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubte pabomul u onvimul

1. OnpeneneHre  CKOPOCTH ~ PAaBHOMEPHOIO  ABMXKEHUS  (LIApUKa
B KUJIKOCTH, MOJICJIU DJEKTPUUYECKOTO aBTOMOOWJIA MU T.1.) (2J1eKmpoHHAA
oemoncmpayusi).

R N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4 o
371ech 1 gajnee IPUBOAUTCS PACIIUPEHHBIHN MepeveHb J1ab0paTopHBIX paboT U OTIBITOB, U3 KOTOPOTO YYUTEINb JeNaeT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.



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

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwl. llepedaua Oasnenus
MeEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. IInesmamuueckue
MauiuHbl. 3aBUCUMOCTD JIABIICHUS XKUIAKOCTH OT TIyouHbl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
8030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproeo
oasnenus. 3a8UcumMocms ammocghepHo2o 0asieHus Om 8blCOMblL HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgheprno2o 0asieHus.

eticmeue srcuoxocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meso. BhITankuBaromas
(apxumenoBa) cuna. 3axkox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa ¥ TUIOTHOCTH YKUIKOCTH.

1. PaBeHCTBO BBITATKUBAOIIEN CHIIBI BECY BBITECCHEHHOW KUIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABAaHUE WJTU MOTPYKEHUE TEJT B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEH Tella U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol

ook wnE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHue BBITAJIKUBAKOIIEH CHJIbI, JEWCTBYIOUIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CHWJIBI, JEUCTBYIOLIEH Ha
TEJIO B KUIAKOCTH, OT MACCHI TeNa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAIKUBAIOIICH CHIIBI,

JNEUCTBYIOUIEH Ha TENO B >KUAKOCTH, OT 00BbEMA MOTPYKEHHOW B KUIKOCTh YAaCTH
TeJa ¥ OT IJIOTHOCTH JKUJIKOCTH.

S. KoHcTpynpoBanue  apeomeTpa WM KOHCTPYMPOBAHUE  JIOJKU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.



[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno
pasHosecus pviuaza. llpumenenue npasuna pasHosecusi pviuaea K O10Ky. «3010moe
npasunoy mexanuxu. KIIJ] mpocteix MexaHu3MmoB. [IpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunmemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue o00Ho20 6uUOa MexaHuuecKkou 3Hepauu 8 Opy2ou. 3aKOH COXpaHEHUs
DHEPIrUu B MEXaHHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomwt u onvimot’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

2. UccnenoBanue ycioBHil paBHOBECHSI pblyara.

3. N3mepenune KII/ HAKJIOHHOM TUIOCKOCTH (21eKmponnan
demoncmpayusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMpPOHHAA
demoncmpayusi).

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA

OcHoBHble  NONIOJCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvr amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopnenu TBEPAOrO, JKHAKOTO ¥ Ta3000pa3HOrO0 COCTOSIHMM  BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolicmes 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCMbIO MENI08020 OBUICEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
mennonepeoaia u cosepuienue pabomui. Buowi menionepeoadu:
MeNnI0Npo8OOHOCHb, KOHBEKYUSL, U3TYUeEHUe.

KomunuectBo Temnotsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasHosecue. Ypagnenue meniogozo banauca.

IInasnenue u omseepoesanue Kpucmaiiuieckux eewecms. Yoenonas menioma
nnasnenus. Ilapoobpazoeanue u roundencayus. Hcenapenue (MC). Kunenwue.
Yoenvnasa mennoma napoobpaszosanus. 3asucumocmv memnepamypvbi KUNeHusi om
ammocgeprozo oasnenus. Baasxcnocms 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

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

Hemoncmpauuu
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Hab6nronenne 6pOyHOBCKOTO IBYKECHHSI.

Habmonenue nuddysumn.

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

V3meHeHre naBieHHS ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WA
OXJTKICHUH.

O wnE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

12. HabGnrogeHue mOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TenIOBBIX JIBUTATENEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eEMOHCIMPAUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

6. IIposepxa 2unomesvli AUHEUHOU 3ABUCUMOCIIU OJUHLL CMONIOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpybKe om memnepamypbi.

7. HaGnrogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TerIonepeayr ¥ padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropstuer BOJIBI.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

MenioooMeHe ¢ HazpemviM MemauiudecKum YuruHOpOM.
10. HccnenoBanue mporiecca UCTIapEeHHUS.
11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenerue yoenvbHot meniomovl NiaGLeHUs 1b0d.

Paznen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

Onexmpuzayus men. J[Ba poma 3IEKTPHUECKUX 3apsaoB. B3aumopaeicTBue
3apsHKCHHBIX TEJl.

Dnektpuyeckoe Tmone. [lpunyun cynepnosuyuu 31eKmpudeckux noiell (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snekmpuueckux 3apsaoos. DnemeHmapHslil 3/1eKmpudecKuil 3apsio.
Cmpoenue  amoma. TIpOBOOHWUKM W  JIUPJCKTPUKUA. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsijia.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
HcTouHrKM TOCTOSIHHOTO TOoKa. JIeWCTBHS AJIEKTPUUECKOro TOKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMmpUuyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. CONpOTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusneHue eewjecmaea. 3akoH OMa NIl y4acTKa IIETH.
[TocnenoBarenbHOE W MapajieibHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumnoe none 3emau u e2o 3Hauenue Oaa JHcuzHu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. lIpumenenue 31eKmpomMacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Onexmpoodsueamensb NOCMOAHHO20 MOKa. Hcnonvsosanue 3nexmpoosucamenei 8
MEXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. HAsnenue snekmpomaznumuou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwi noJyYyeHust 9NIeKMPUYECKOU SHepeUU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3aPsIIOB U B3AUMOJICUCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

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

JIeCTBHS DIEKTPUYECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumoneiicTBHEe MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXHOCTH pa3/IeJICHHUS TIOJIFOCOB MarHATA.

17. MopaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmeIT Opcrena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexkTpoaBUTATENh MOCTOSTHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBUCHMOCTb HAMNpaBIEHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

PR BPOoOoNoOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie padomul u onvimul

1. OneITel TIO HAOMIONCHUIO DJCKTPHU3AIMHM Tl WHAYKIUEH H TIpU
COMPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
conpomuenenus npoeoOHUKA OM e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPAXCEHUll Npu NOCie008amenbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

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

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmnpeneneHre MOUTHOCTH JJIEKTPUUECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Ye€pe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnemoBaHWe MAarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydeHue MarHATHOTO TIOJII TIOCTOSHHBIX MArHUTOB TpU HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa M HAIpPaBIICHUS TOKA B KaTYIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoOosUameis.

20. UMsmepenue KIIJ] anexTpoaBuraTenbHON yCTAaHOBKH.

21. OmnpITl MO WCCJICAOBAHHUIO SBJICHUS JJICKTPOMATHUTHOW WHIYKIIHH:
MCCJICIOBaHNE N3MEHEHN 3HAUCHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBHKeHWE. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHMYECKOTO JBWKEHHs. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBvkeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MCHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamonunetinoe o0sudicenue. CBOOOTHOE
nageuue. Onvimot [ anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepsoiii 3ak0oH HbroroHa. Bropoii 3akon Herotona. Tperuii 3akoH HprotoHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUsl NOKOs, Opyaue U0bl MPeHUs.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenust. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmbo u nepezpy3sxu.

PaBHOBecue maTepHallbHOW TOUKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocblo epaujeruss. MOMEHT cuitbl. Llenmp msscecmu.

Nmnynsc Tena. Mzmenenue umnynvca. Mmnynvce cunvi. 3aKOH COXpaHEHUS
umyibca. PeaktuBnoe asmxenue (MC).

Mexannyeckass pabota M MolHOCTh. Pabota cui TsDKeCcTH, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MMOBEPXHOCTBIO 3eMJH. [lomenyuanvras snepaus cocamot npyxcunsl. Kunernueckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu

1. HabnrogeHne MexaHM4eCKOTo IBUKEHHUS Tejla OTHOCHTENIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre IyTed W TPACKTOPUM JABWKEHHS OJHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

4. HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue aBuXKeHUS Tela 1Mo OKPYKHOCTH.

6. HaGmtonenne MexaHMYeCKUX SIBJICHHUM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3MKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

9.  H3meHeHue Beca Tea MpH YCKOPESHHOM JIBHKCHHUM.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12.  CoxpaHeHne UMIyJbca MPU HEYIIPYTOM B3aUMOICHCTBHUH.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

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

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

2. OrnpeneneHre CpeIHEW CKOPOCTH CKOJIBKEHUS OpycKa MWW JBUKEHUS
[IapyrKa 1Mo HaKJIOHHOU IIOCKOCTH.

3. OrnpeneneHrue yCKOpEHHsI Tela NPH PaBHOYCKOPEHHOM JBIDKCHHH IIO
HAKJIOHHOM INIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYANIbHOU CKopocmu nymu OMHOCANMCA  KakK pﬂd HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMeEru 00UHAKOBDL.

6. HccrmemoBanme 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

7. Omnpenenenre ko3phuieHTa TPECHUS CKOJIbKCHHUS.

8. Omnpenenenue KECTKOCTU PYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU TOIBEME Tpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarenbHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATya. Mamemamuueckui u npysxcunHviu masmuuxu. Ilpespawenue
9HepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxaromue konedanus. BeiHyX)aeHHbIE KoJaeOaHus. Pe3oHaHc.

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

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VILMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Ten MOJ NEWCTBUEM CHIIBI TSKECTH M CHJIBI
YIPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOnronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpanenne Mpo0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. Onpenenenrne YacToThl M TepuUofa KOJICOAHWM MaTEMaTHYECKOTO
MasiITHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoOHHAA 0eMOHCMPAYUsL).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJIUHBI HUTH.

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

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

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPY>KUHBI.

1. N3mepenne  yckopeHHs  CBOOOAHOTO  TAJCHUS  (271eKMPOHHASA
demoncmpayusi).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMAarHUTHOE  TOJIe.  DJEKTPOMArHUTHBIC  BOJIHBL. Cesoticmsa
anekmpomacHumuolx oM. Illxana asnekmpomacHummuwvlx 6oan. HMcnonv3osauue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

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

Pa3nen 11. CBeToBbBIE SIBJICHUS

JlyueBast Mosienb cBeTa. MictouHuku cBeta. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3axKoH
OmMpadiceHus ceema.

[IpenomiieHue cBeTa. 3aKOH MpeloMyieHUsI cBeta. [lonHoe 6HympenHee
ompadxcenue ceema. FMcnoavsosanue nNOAHO20 BHYMPEHHE20 OMPAdNCeHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meaeckona (MC). I'naz kak onmuuecxkas cucmema. bauzopykocms u
0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onwvimot Hotomona. Cnoowcenue
CNEeKmMPAIbHbIX YBEMmO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipunuun aeiictBus horoanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

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

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

2. N3yuenne xapakTepUCTUK N300paXeHUS TIPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTriia maJeHus Ha TPAHUIIE «BO3AYX—CTEKIIO.

4. [Tony4yeHnue n300pakeHUii ¢ TOMOILIBIO COOMPAOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHYECKOM  CHIIBI
cobuparonen JUH3bI (21eKMPOHHASA 0EMOHCMPAYUL).

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

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimbl Pezepgpopoa u mnaHeTapHas Mojeinb aroma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyknounas moodenb amomuozo adpa. Hzomonwvl. Paouoaxmuenvie
npespawenus. 1lepuoo nonrypacnada amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO 4YHUCET.
Peaxyuu cunmesa u oenenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).

Anepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3ITy4EeHUS U MOTJIOIEHUS.

CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kaMmepe Busbcona.

Pabora cuérunka HOHU3UPYIOLIUX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
JIaﬁopamopubte pabomul u onvimoul

R N

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusim) (2,1eKmpoHHA 0eMOHCHPAUU).

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

[ToBTOpUTENHEHO-00001IAIOMINKA MOTYJIb TIPEIHA3HAYEH ISl CUCTEMATU3ALMK U
000011IeHNs] MPEIMETHOTO COJAEPX AHUS W ONBITa JEATEILHOCTH, MPUOOPETEHHOTO
pY U3yUYEHUU BCETO Kypca (PU3UKH.

[Ipyn “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTUKEHUE TPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBbIX  pe3ysibTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHO-HAYyYHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUAMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAA T[OJy4EHHbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yercs 3a
CYET TOTr0, YTO yYAIIMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE [IOJIyYCHHBIX 3HAHUWA pacro3HaBaThb M HAYYHO OOBICHATH
¢bu3nueckue BJICHUS B OKPYXaIOLIe MPUpoie U TOBCETHEBHON XKU3HU;

" MCIOJIB30BaTh M0/ PYKOBOACTBOM II€1Aarora Hay4yHble€ METObI UCCIIEIOBAHUS
¢u3nueckux SABIEHUN, B TOM UYHUCJIE M MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[IEIarOrOM  Hay4yHblE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUHM, HallpUMEp, IMPAKTUYECKOTO MCIIOJIB30BAHUSA PA3JIMYHBIX MCTOYHHKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUHU.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAECT  OKCIIEPUMEHTAIBHOE
uccie1oBaHne O0O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M MpH €ro
nmoMoni. Pasmen 3aBepmiaercss NPOBENCHUEM JIUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

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

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbrate uzyuenus (UMK Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs y
obOyuatomierocs ¢ 3I1P Oyayt copmMupoBaHbl CIEIYIONIUE JTUYHOCTHBIE PE3YJIbTaTh
B YaCTH:

1) maTpuOTHYECKOTO BOCITUTAHUS

MPOSIBJICHHE MHTEpPEca K MCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOM
buznyeckoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHUSIM POCCUNCKUX YUEHBIX-(PUZHKOB,;

2) rpa’AaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:
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TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 0OCYKJIE€HUHM OOIECTBEHHO-3HAUNMBIX H
ATUYECKUX MpOOJIEM, CBS3aHHBIX C IPAKTUYECKMM HPUMEHEHUEM JOCTHIKEHHUN
bu3uKy;

OCO3HAHME BAXHOCTH MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOTI0;

3) 3CTETUYECKOrO BOCIIUTAHUS:

BOCHPUATUE SCTETUUYECKUX KaueCTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) LIEHHOCTH HAyYHOI'O MTO3HAHUS:

OCO3HAaHWE IICHHOCTH (U3NYECKOM HAyKh KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXHEHUIIEH COCTaBISAIOLIEH
KYJbTYpBHI;

pa3BUTHE HAy4YHOH JIOOO3HATENBHOCTH, HWHTEpPEcCa K HCCIIEI0BATEIbCKON
NEeSATENBHOCTH;

5) bopMupoBaHUs KyIbTYpPbl 3J0POBbS M 3MOIMOHAJILHOTO OJaronoxydus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KU3HU B COBPEMEHHOM
TE€XHOJOTMUYECKOM MHUpPE, BAXKHOCTH IPaBUJl O€30MaCHOTO MOBEICHUS Ha TPAHCIOPTE,
Ha JIOpOrax, C 3JEKTPUUECKUM U TEIIOBBIM 000PYA0OBAHUEM B JOMAITHUX YCIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa PEQIIEKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY
Y TAKOTI'O € IpaBa y APYroro 4ejJoBeKa;

6) TPyAOBOTO BOCIIUTAHMUS:

7) aKTUBHOE ydacTHE B PEIICHHH NPAKTUYECKUX 3a1ay (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHW3alyy,  HACEJIeHHOro  MyHKTa, POJHOrO  Kpas)
TEXHOJIOTHYECKOW M COLMAJIbHOW HAIpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE H
(bU3MYEeCKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO PO ecCuid, CBI3aHHBIX ¢ (PU3UKOII;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAllUsI Ha NpPUMEHEHHE (U3NYECKUX 3HAHWM Ui pelieHus 3anady B
o0JacTu OKpy»Karolle cpebl, MJIaHUPOBAHUS MOCTYNKOB U OLICHKH MX BO3MOXKHBIX
MOCJICICTBUI [T OKPY’KAIOLIEN CPELBI;

OCO3HaHUE TJ00AJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOsieM U MyTel ux
peLIeHus;

9) aganTanuu K U3MEHSIOIUMCS YCIOBHSIM COLIMAJIBHON M IPUPOIHOM CPEJIbL:

NOTPEOHOCTh BO B3aUMOJCHCTBUM TMpPHU BBINOJIHEHUM HWCCIEAOBAaHUN U
MPOEKTOB (PU3MUYECKOW HAIIPABIECHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTHM 4Ye€pe3  MPaKTHUYECKYIO
NEeSTENbHOCTD;

NOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUHM, B TOM uucie GOpMyIUPOBAThH
UJIeH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JacTH
bu3uKY;

IUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3NUYECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;
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OLICHKA CBOMX JEHUCTBUM C YYETOM BIMAHMSA Ha OKPYKAIOUIYI0 Cpexdy,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Osnadenue yHusepcanbHblMu y4eOHbIMU ROZHABAM E/IbHLIMU OCUICHBUAMU

1) 6a30BbIC JIOTHICCKHUE ICHCTBUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK KJIaCCU(PUKALUU, OCHOBAHMS IS
0000I11IeHNS U CpaBHEHUS,;

BBISIBJIAITh 3aKOHOMEPHOCTH W MPOTHBOPEYHUSI B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBJIATb NIPUYMHHO-CJIC/ICTBEHHBIC CBS3M MPU  HM3YYCHUH (DUIUYECKUX
SBJICHUM W TMPOIECCOB, MPOBOJUTH BBIBOJBI C HMCIOJIB30BAHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITIOYCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DHU3MUECKUX
BEJIMYWH, PU HEOOXOMMOCTH TIOT PYKOBOACTBOM YUUTEIS;

BBIOMpATh Ccroco0 pemeHus y4yeOHOM (u3nuecko 3amaun (CpaBHEHHUE
HECKOJLKMX BAapWaHTOB pEIICHHS, BBIOOP HambOolee TMOIXOIANIETO C YIETOM
CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIS.

2) 6a30BbBIE€ UCCIIEIOBATEILCKIE ICUCTBHS:

MCITI0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT MTO3HAHMS;

OPOBOJUTh IO IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKUN IKCIIEPUMEHT,
HeOoJIbIIOe  HccleoBaHuE (U3MYECKOTO SIBJICHHS, NPU HEOOXOAUMOCTU TMOJ]
PYKOBOJICTBOM YUHTEJIA;

dbopmynupoBaTh O0OOIIEHHS U BBIBOABI MO peE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITa, UCCIIECIOBAHUS C OTIOPOM Ha IJIaH/aITOPUTM.

3) paboTa c uHdopmanuei:

MPUMEHATh PA3IMYHbIE METObI, MHCTPYMEHTHI W 3allPOChl TPU TIOWCKE H
otOope mH(pOpPMAIMU UM JTaHHBIX C YYETOM NPEJIOKEHHON y4eOHOU (pu3nuecKou
3aJ1ayu, IPU HEOOXOAMMOCTH IO PYKOBOJCTBOM YUUTEIS,

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh MH(HOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM
MIPEICTABIICHHS;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
uHOpMaAIMU U WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIONKHBIMH CXEMaMH,
auarpaMMaMu, MHOM TpadUuKoi U UX KOMOMHAIUSIMU, TIO/T PYKOBOJICTBOM YUHTEJIS.

Osgnadenue YHUBEPCANbHBIMU yueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obiienue:

B XOJIe 0OCYXXJIeHUsI y9eOHOTO MaTepHalia, pe3yJbTaToOB JIA0OPATOPHBIX pabOT
M TIPOCKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3hIBAThH
ujen, HaleleHHbIe Ha pEIIeHHE 3aJadd W TMOJAJep)KaHue OarokenaTelbHOCTH
OOIIIEHHUS;

COIIOCTAaBIISATh CBOU CYXKJICHHS C CYXIACHUSAMHU IPYTMX YYaCTHUKOB JHANOra,
oOHapy>KHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
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nyOJUYHO TIPENICTABISATh PE3YJIbTaThl BBITIOJHEHHOTO (PU3WYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

2) coBMeCTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M HWHIMBHUAYaIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON POOIeMBbl;

MPUHUMATh 1IN COBMECTHOU JIEATETbHOCTH, OPTaHU30BBIBAThH ICUCTBUS 11O €€
JOCTHXKEHHUIO: PaclpeiessiTh POJid, 00CYX IaTh MPOIIECCH U PE3yIbTaThl COBMECTHOM
paboThI, 00001IIaTh MHEHHUS HECKOJBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOTHI, MOCTHTas KadeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIpABICHUIO W KOOPAWHUPYS CBOM JEHCTBUS C APYTHUMH YJICHAMU
KOMaH/IbI,

OIICHMBATh Kaue€CTBO CBOEr0 BKJaJa B OOIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTENIbHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aHMOICHCTBHSI.

Osgnadenue ynugepcanbHolMu yueOHbIMU PECYIAMUCHBIMU OCUCH BUAMU:

1) camoopraHu3anus:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOUUX IS
penieHus: GU3NUEeCKUX 3HAHUM;

OPUEHTHUPOBAThCS B PA3JIMYHBIX  MOJXOJAX  MPUHATUA  PEHICHUM
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUHN TPYIINON);

COCTaBJISITh AITOPUTM pellieHUsT PU3NYECKOMN 3a/1auu WU TIIaHa UCCIIeI0BAHUS
C Y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM, MOJI pyKOBOACTBOM
YUHUTEIIA.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U TIpejyiarath IulaH €€ W3MEHEHMs, IMpu
HEOOXOJIMMOCTH O] PYKOBOJCTBOM YUHTEIS,

OOBSACHATH  NPUYHUHBI  JOCTHXKEHHMS  (HEAOCTWXKEHHUS)  pe3ybTaToB
NeSITeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEIJIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4ejoBeKa B XOJIe CIopa WM JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMaTh MOTUBBI, HAMEPEHUS U JIOTHUKY JPYTOTO.

4) npunaTue ceds U APYTUX:

MPU3HABaTh CBOE MPABO HA OIIMOKY MPHU perieHuH (PU3NYecKux 3a1ad Wid B
YTBEPKICHHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ TPaBO JPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

TpeboBaHus K NMpeIMeTHBIM Pe3yJbTATAM OCBOEHHMS Y4eOHOro mpeamera
«Du3uKa», pacnpeejeHHbIe 110 roJaM 00y4eHus

PesynbraThl o rogaM (GopMyJIHUPYIOTCS MO TPUHIUIY T00aBIECHUS HOBBIX
pe3yNbTaTOB OT Trojia K ToAy (pe3ylbTaTbl OYEpPEJHOr0 Toja MO YMOIYaHHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIAYIINX JIET).
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7 KIIACC

[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  ypOBHE JOJDKHBI  OTpaXKarThb

c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

OPHEHTHUPOBATLCSA B TOHATHSIX W ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nUecKkue M XMUMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, IKCIICPUMEHT, MOJICTb,
TUIO0TE3a; CIWHUIBI (PU3MUECKHX BEIWYMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUSI BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOEe
JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJMHEMHOE), TPaeKTopus,
paBHOAeCHCTBytomass  cui,  gedopmaruss  (yopyras, — IJIacTHYECKas),
HEBECOMOCTh, COOOMIAIONIMECS COCYAbl, C OINOpPOM Ha JUAAKTUYECKUN
MaTepual

paznuyath siBleHus (qud@y3us; TEmiIoBoe [BMKEHHME YacTUIl BEIECTBa;
pPaBHOMEpPHOE  JIBIDKCHWC, HEPaBHOMEPHOE  JIBIDKCHHE, WHEPITHUS;
B3aUMOJICHCTBUE TEN; pagHogecue meEPObIX men C 3AKPEnAéHHOU OCblO
epawjenuys; Tepenada JIaBlIeHUS TBEPABIMUA TEIAMH, KUAKOCTIMU H Ta3aMU;
aTMocepHOE JaBlICHWE;, TIUIABaHWE TENI, TIPEBPAIICHUS MEXaHUYECKOU
DHEPTHUH) TI0 OMMMCAHWIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3MYEecKOe SIBJICHHUE, MOCIE MPEeABAPUTEIBHOTO
00CYXKIEHHUs C TICAarorom;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBIICHUU B OKPY>KAIOIIEM
MUpE, B TOM 4YHclie (U3HUECKUE SBJICHUS B TIPUPOC: MPUMEPHI JABMKCHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHIIBI
TPEHUS B MPHUPOJIC M TEXHUKE, BIUSHHEC aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE PHIO; phIYard B TEJIE YEIOBEKA; MPHU TOM TEPEBOIUTH
MPaKTUYECKYI0  3a7ady B Y4eOHYI0,  BBIICIATH  CYIICCTBECHHBIC
CBOMCTBA/TIPU3HAKN (PU3UYECKUX SIBJICHHUH C IIOMOIIIBIO TIEAarora;

OMKCHIBATh HM3yYCHHBIE CBOWCTBA Tl W (U3WYCCKUE SBICHUS, HCIOIB3YS
dbu3udyeckre BeNMMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEMIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CHIIa
TpeHUs, aBiieHne (TBEPAOro Tenia, MKUIAKOCTH, ra3a), BHITAIKHBAIOIIASA CHUJIA,
MexXaHu4YecKas paboTa, MOIIHOCTb, IJICYO CHUJIBI, MOMEHT CHJIBI, KO3 QHITUECHT
MOJIE3HOTO JIEWCTBHSI MEXAaHU3MOB, KWHETUYECKAsI U TOTEHIIMAIbHAS YHEPTHS)
C ONOpoil Ha CXeMy; MpH OINUCAHUU PaCKphIBaTh (U3HUECKUH CMBICI
HCITOJIB3YEMbBIX BEJIMYMH, MX 0003HAYCHHS M CAMHUIILI (PHU3NUCCKUX BEITUYHH,
HAxoo0umov Gopmynvl, cesa3vl8aroujue OaHHYI0 GU3ULECKYI0 8eTUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCTEN  QU3ULECKUX
geuYUH C OTIOPO Ha TUAAKTHUYECKUA MaTepHal;

XapaKTEPHU30BaTh CBOMCTBA Tell, ((U3UYECCKUE SIBJIICHUS M TIPOIIECCHI, HCTIOIb3YS
MpaBUJIa CIOKEHUS CUJl (BOJIb OJTHOM NpsiMON), 3axkon I yka, 3axon Ilackans,
3aKon Apxumeoa, npasuno pasHosecus puvluaza (010Ka), «3010moe npasuioy
MexaHuKy, 3aKOH COXPAaHEHMsI MEXAaHWYECKOW SHEPTHH;, TpHU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anUCbIBAmMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazozd ¢ 00CydicoeHuem niana pabomol,
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— O00BACHATH (PU3UYECKUE SIBICHHUSA, MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU MOMOIIN
[Ie1arora BbISBIISITh IPUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 nornyeckux maroB ¢ ornopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA PUINUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pelarb TUIOBBIE PAaCUETHBIC 3a1adyd B |JEMCTBHE C ONOPOM HA AITOPHUTM,
MpeBApUTENLHO Pa300paHHBIN COBMECTHO C MEaroroM, UCIOJIb3Ys 3aKOHBI U
(dopMyIibl, CBA3BIBaIOIINE (DU3MUECKHUE BETMUHUHBI: HA OCHOBE aHAJIN3a yCIOBHS
3aJla4yM 3alKiChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE BETUYHUHBI B
GopMysIBl W TPOBOAUTH PACUETHl, HAXOAWUTh CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE Ul PEIICHUs 33/ad, OLIEHUBATh PEAMCTUYHOCTh MOJTyUYEHHOU
(pu3nYeCKON BETNYHHBI;

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTH MPU MOMOLIU (PU3UIECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MENaroroM; MpHu IMOMOIIH
[I€1arora B ONKMCAaHUU MCCIEN0BaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumoTe3y), € ONOpPOM HA JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATH MOJYYEHHBI pe3ynbTaT, HAXOAUTH MOCIE OOCYKICHHS C
MEeJaroroM OUIMOKHU B XO/I€ OIbITA, IEJIaTh BEIBOJABI IO €0 pe3ysIbTaTaMm;

— YMETh HaxOAUTh C HCIOJb30BaHUEM IU(POBLIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHNIO (PU3UUYECKUX SBJICHUIN WM (PU3UYECKUX CBOICTB TEIN:
(GopMynupoBaTh IpPOBEpSiEMbIE MPEANOJIOXKEHUS, COOMpaTh YCTaHOBKY
U3 IPEJJIOKEHHOIO 00OpYJOBaHMUSI C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
ombITa U (HOPMYIMPOBATH BHIBOBI IIO]I PYKOBOJICTBOM II€/1arora;

— BBINOJHATH NPAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tesa, 00bEMa,
CWJIBl U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OMIOPOil HA aNTOPUTM; 3aIUCHIBATh MMOKa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

— TPOBOJWUTH COBMECTHO C IIEJAroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOMU
(bu3MUecKoil BEIMYMHBI OT JAPYTOM C KUCIOJB30BAHUEM MPAMBIX H3MEpPEHUM
(3aBHCHMOCTH IIyTH PaBHOMEPHO JBWXKYILEroCs Tela OT BPEMEHM JBHKEHUS
TENA; CUTbl MPEeHUsi CKOIbJCEHUs Om @eca mend, Kavecmea o00padomku
nosepxHocmet men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOGEHUsL MeN; CUIbl YNPY2oCmu  Om  YOIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWeE CUlbl Om 00béMAa NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JCUOKOCMU, €€ He3a6UCUMOCTU Om NIAOMHOCU mead, Om
2nyOunbl, Ha KOMOPYIO NOSPYAHCEHO Meno;, YCA08Ull NAAGAHUS MeN, YCI08Ul
pasHosecus pvlyaza u 010K08);, TOJ PYKOBOJICTBOM I€Aarora y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO UCCJIEIOBAHMS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CcleAys NpeJIoKEHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaTh
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BHUIEC MPEAJIOKEHHBIX
TabIUI ¥ TPaQUKOB, EaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

— TMpPOBOJUTH KOCBEHHbIE U3MEpEeHHs (U3MUECKUX BEJIMYUH (TUIOTHOCTH
BEILIECTBA >KUAKOCTU M TBEPAOTO TEja; CUia TPEHUS CKOJBXKEHHUS; NABJICHUE
BO3/1yXa; BBITAJKHUBAIOIIAS CUJa, NEUCTBYIOIIAsA HA MOTPYKEHHOE B JKUJIKOCTh
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TENO; KOAIPPUIMEHT MOJIE3HOTO ACHCTBHUS NMPOCTHIX MEXAHU3MOB), CIEAys
NPEMJIOKEHHOW  WMHCTPYKLIMW;  IPU  BBIIOJIHEHUHM  W3MEPEHUN  MOJ
PYKOBOJICTBOM TMearora coOUpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCJIISATh 3HAYEHNE NCKOMOU BEJTUYUHBI;

coOro/IaTh MpaBuja TEXHUKU O€30MacHOCTU MpHU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM NIOCIIE MTPEABAPUTEIIBHOTO OOCYKIEHUS C TIEAArOroM;
COMNOCTAaBIIATh MPUHLUIBI JEHCTBUA NPUOOPOB U TEXHHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETpP, COOOIIAIOIINECS COCYAbI, 0apOMeTp, pblvar,
MOJABW)KHBIA W HEMOABWKHBIA OJIOK, HAKJIOHHAS IUIOCKOCTh C OIOPOWM Ha
TUIAKTUYECKU MaTepHan,

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCJE MPEABAPUTEILHOTO OOCYX IACHUS C MeIaroroM ¢ Onopoi Ha
UX onucaHus (B TOM 4YHCJe: MNOJUIMIHUKHA, YCTPOMCTBO BOAOIPOBOJA,
TUAPABINYECKHM IIPECC, MAHOMETpP, BBICOTOMEp, IMOPIIHEBOM  HACOC,
apeoMeTp), HCIOIb3ys 3HAHUS O CBOMCTBaxX (DU3MYECKUX SIBIICHUN U
HE00XoauMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI / HAXOAUTh MH(OPMAIMIO O MpUMEpax MPaKTUYECKOIrO
UCTIOJb30BaHUSl  (U3UYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM I
oOecnieueHus 0€30MaCHOCTU MpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3J0POBbSI U COOIIOACHUSI HOPM HKOJIOTHUYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

OCYILIECTBIIATH C MOMOUIBIO Tearora 0TOOp UCTOYHUKOB UH(OPMAIIK B CETH
HNHTEpHET B COOTBETCTBHMU C 33JaHHBIM IOHWCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHUM M MYTEM CPAaBHEHUs PA3JIMYHBIX MCTOYHHUKOB BBIJENIATH
uH(popManuo0, KOTOpas SABISETCS MPOTHBOPEYUMBOM WA MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COAepXaHHs, CIPaBOYHbIE MaTepuaibl, PeCypcChl
ceru  HMHrepHer; BiageTtp  OpuUEMaMM  KOHCIIEKTUPOBAHUsS  TEKCTA,
npeodpazoBaHusl UHGOPMAILIUU U3 OJJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/aBaTh IOJI PYKOBOJACTBOM Iieiarora ¢ OOCYXJEHUEM IUlaHa paboTh
KpaTKUe MHUCbMEHHBbIE M YCTHBIE COOOILIECHHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopmanuu (HU3NYECKOTO COAEpk aHUS, B TOM YHUCIE IyOJIMYHO JAeNaTh
KpaTKUe COOOIIEHHS O pe3yJbTaTaX MPOEKTOB WM YYEOHBIX HCCIEIOBAHMIA;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM MOHATUMHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

IOpU BBINOJHEHUH Y4YeOHBIX MPOEKTOB U MCCIEAOBAHUN IMOJ PYKOBOJCTBOM
nejarora pacnpeneNsTb OOf3aHHOCTH B TpyNNe B COOTBETCTBHU C
IIOCTaBJICHHBIMHM 33Ja4aMH, CJEAUTh 32 BBINOJHEHUEM I[UIaHA JIEUCTBUIA,
aZIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIHOCTb TPYIIIbI;
BBICTpaMBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, YUHUTHIBAs MHEHUE
OKPY/KAKOLIUX.
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8 KUIIACC
[IpenmeTHbie  pe3ynbTaThl HAa 0a30BOM  YpPOBHE JIOJDKHBI  OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHUSIX M OTIEPUPOBATH MU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KCHHE aTOMOB W MOJIEKYJ, arperaTHBIC
COCTOSIHHSI BEIIECTBA, KPUCTALIMYCCKHE U aMOp(HBIC Tea, HACHIICHHBIA U
HCHACHINICHHBIA Map, BIAKHOCTh BO3JAyXa; TEMIIEpaTypa, BHYTPEHHSS
DHEpPrusi, TEIJIOBOW JBUTATENh; OJJIEMEHTApHBIH JIIEKTPUYCCKHA 3aps,
DJIEKTPUYECKOE  TOJie, TMPOBOJHUKKA W JUDJIEKTPUKH,  ITOCTOSTHHBIH
AIIEKTPUIECKUI TOK, MATHUTHOE TI0JIC;

— pasnuyarh SBJICHHS IIOCIIE TPEIBAPUTEIHLHOTO OOCYKIEHHS C MeJarorom
(TeruioBOE  pacIIMpeHHE/CKaThe, TEIUIoNepenada, TeIJIOBOEe pPaBHOBECHE,
CMayMBaHWe, KaMWUIAPHBIC SBIICHUS, WCTAPCHUE, KOHJICHCAIWS, TUTABJICHHE,
KpHCTaJUTH3AITUS (oTBepaeBaHue), KHUTICHUE, TerJIonepeaava
(TETUIONPOBOTHOCTh, ~ KOHBEKIMS,  HW3IyYCHHE);  OJEKTpU3alms  Tel,
B3aMMOJECHUCTBUE 3apsA0B, JCUCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aWMOJICHCTBUEC MArHUTOB, JECWCTBHE MArHUTHOTO  ITOJIS
Ha IPOBOJHUK C TOKOM, JJIGKTPOMAarHUTHash WHAYKIMS) TIO OMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3nuecKoe SBICHUE;

— pacrio3HaBaTh C MOMOIIBIO TeAarora MPOSBICHUE H3YYEHHBIX (PU3NYECKUX
SIBJICHUM B OKPY KAIOIIEM MHPE, B TOM YuCie (U3UIECKUE SIBIICHUS B TIPUPOJIC:
MMOBEPXHOCTHOE HATSHKCHHUE U KAMMIISIPHBIC SIBJICHHS B MIPUPO/IE, KPUCTAILTBI B
npupoae, wusnydenne CoiHIA, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHME pOCHI, TyMaHa, HWHEs, CHEra; OJJICKTPUYCCKUEC SBJICHUS B
aTMocdepe, IJICKTPUYECTBO KUBBIX OPTraHW3MOB; MAarHWUTHOE TOJIe 3EMIIH,
Jpeid IMOII0COB, POJb MAarHUTHOTO TOJS IS KU3HU Ha 3emiie, MOJSPHOE
CUSHUE; TPY OTOM TEPEBOJANTH MPAKTUYCCKYIO 33/ady B YUCOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKY (DU3UYECKUX SIBJICHHUI;

— OIKCHIBATh MOJ] PYKOBOJICTBOM Ii€arora ¢ OOCYXJEHHWEM IUIaHa paboTh
W3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCTIONB3Ys (pu3nyeckue
BEMYMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHAs TEIJIOEMKOCTh BEIIECTBA, y/eIbHAs TEIUIOTa IJIABJICHUS, YACIbHAS
TEMJI0Ta TapooOpa3oBaHMs, yAedbHAas TEIUIOTa CTOpaHWs  TOTUIHBA,
KO2(DPUITMEHT TOJIE3HOTO JEHCTBHS TEIUIOBOM MAaIIMHBI, OTHOCHUTEIbHAS
BJIQXHOCTh BO3/AyXa, DJJIEKTPUUYSCKHHA 3apsija, CHUJla TOKa, OJJICKTPHUECKOE
HaIpsDKEHUE, COMPOTHBIICHUE TPOBOAHHUKA, YJIEILHOE COMPOTHBIICHHEC
BEIECTBA, pab0Ta W MOIIHOCTh DJEKTPUYCCKOTO TOKa);, IPH ONMUCAHWUU
MpaBUIBLHO TPAKTOBAaTh C TOMOIIBI0 Tefarora (PU3WYECKWd  CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, O003HAUEHUS W €IUHUIBI (PU3HMUECKUX BEITUYHH,
HaxOJIUTh (POPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3MUECKYI0 BEIUYHHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKu U3YyYEHHBIX 3aBHUCHUMOCTEH
(M3UIECKUX BEIIMYHH,
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OTpPEAENATh MOCHe MPEIBAPUTEIBLHOTO OOCYXACHHUS C IEJaroroM CBOICTBa
TN, (PU3NYECKHE SIBICHHUS M IMPOLECCHI, MCIOJb3ysl OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOCHHUS  BEIECTBA,  IPUHLHII
CYIEpIO3ULMHU TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja,
3akoH Oma Uil y4yacTka Lenu, 3axoH [coyna—Jlenya, 3aKOH COXPaHECHHUS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpOoHd Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM 4YHCJIE€ W B KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, MPHU IMOMOLIM 1€1arora BbIABIIATh IPUYUHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH O0BSCHEHUE U3 |—2 JOTMYECKUX I1aroB ¢ ONOpoi Ha 1—2 M3y4EeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PacUETHBIE 33Ja4d B 12 AEWCTBUA C OMOPOM HA aNTOpPUTM,
MIPEABAPUTEIILHO PAa300paHHBIA COBMECTHO C NIEAArOroM, HCIOJIb3Ysl 3aKOHBI U
(opMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JJIS
peuieHusl 3aJadd, BBIOMPATh 3aKOHBI U (POPMyJbl, HEOOXOAMMBIE I €€
penieHusi, NPOBOAUTH pacuy€Tbl W CpPaBHHUBATh IOJYYEHHOE 3HAYEHUE
(u3nyecKoi BETMYUHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPEICTaBICHUE O MpobOsieMax, KOTOPblE MOXHO PELIMTh IPU MOMOIIU
(u3nYeCKuX METOJOB IOCINIE MPEABAPUTEIBHOIO OOCYKICHHS C IEIaroroM;
UCIIOJIB3YSI ONMCAHUE HCCIIEI0BAHMS, BBIJICIIATD IIPOBEPSIEMOE
MPEANOJOKEHHE,  OLUEHUBATh  MPABWIBHOCTh  MOpPSAKA  IPOBEICHHUS
MCCJIEI0BAHMS, I€TATh BBIBOIBI;

yMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BaATEIbHBIX PECYPCOB
OMbITHI MO HAOMIOACHHUIO (PU3UUECKUX SIBICHUN WK (DU3UUECKUX CBOMCTB Tell
(KanmwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro o0béMa,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUs MPU U3IIyUYEHUU OT
[[BE€Ta M3JIy4arOIel/OTI0A0Ie MOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYpPhl KUAKOCTH U IUIOIIAIN €€ MOBEPXHOCTH; JIEKTPU3ALUS TEI U
B3aMMOJICHCTBHE JJIEKTPUYECKUX 3aps0B; B3aMMOJCHCTBHE IOCTOSHHBIX
MarHuTOB, BHU3yaJIM3alMs MArHUTHBIX IIOJE€M TOCTOSSHHBIX MAarHUTOB;
NEUCTBHAS  MAarHUTHOrO  IOJISI HAa  OPOBOJHUK  C TOKOM,  CBOWCTBA
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENI  IOCTOSHHOTO  TOKA):
(GopMynMpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO0 000PYI0BaHUS C OMOPOM Ha CXEMY; OMMCHIBATH XOJI OMbITA U
(GopMyIMpPOBATH BHIBOJIBI MO PYKOBOACTBOM M€Arora;

UMETh MPEACTaBICHUS O HU3MEPEHHHM TEeMIEepaTypbl, OTHOCHUTEIbHOU
BJIQXXHOCTH BO3/YyXa, CUJIbI TOKA, HAMPSKEHNS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpoB M JAaTYMKOB (U3UYECKUX BEJIMYMH; MpPH TIOMOIIM Iexarora
CpPaBHUBATHh pPE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOJFOTHOU
MOTPELTHOCTH;
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MPOBOAWTH COBMECTHO C TIEaroroM HCCIEIOBAHUE 3aBUCUMOCTH OJHOMN
(u3nyecKkoil BEIWYMHBI OT JPYIOW C UCIOJIb30BAHHMEM MPSIMBIX H3MEPEHUI
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
[IOTIEPEYHOT0 CEUEHUS M YAEIBHOTO CONPOTUBIIEHMS BELIECTBA MPOBOJHUKA;
CWJIBI TOKa, MJAYILErOo 4epe3 IMPOBOAHMK, OT HAIPSDKEHHS HA IMPOBOJHUKE;
UCCIIEIOBAaHUE  IOCIENOBATEIbHOIO M MapajuleIbHOIO  COEIMHEHHMH
MPOBOJAHMKOB): ITUIAHUPOBAaTh HCCIEJOBaHHE, COOMpATh YCTAHOBKY H
BBITIOJTHATH U3MEPEHHsI TI0J] PYKOBOJACTBOM I€arora, ciaeays npeaioKeHHOMY
1aHy, (QUKCHUPOBAThH PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, eNaTh BHIBOJBI IO pe3ysibTaTaM MCCIIEeIOBAaHUS Toce 00CyXKIeHUs
C MEeIaroroM;
COOTHOCUTh KOCBEHHBbIE U3MEpPEHUs (PU3NYECKUX BEIUYMH (yJelbHas
TEIUIOEMKOCTh BEILIECTBA, COIPOTUBIIEHHE MPOBOIAHHUKA, pabOTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA): € IOMOIIBIO I€Jarora IUIAHUPOBAaTh HU3MEPEHMUS,
coOuparh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY, CIEAys  MPEUIOKEHHON
WHCTPYKIIWH, U BBIYUCIISATH 3HAYCHUE BETTUYNHBI,
coONI01aTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyI0OBaHUEM TIOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COTIOCTABJIATh C TMOMOIIBIO0 Tenarora MPHHIMIBI JCHCTBUS H3YYCHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C OMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOUHa, aMIEepMETp,
BOJITMETP, CUYETUYMK DJIEKTPUUYECKOW SHEPruH, HIIEKTPOOCBETUTEIIbHBIC
npuOOphl, HarpeBaTeNbHBIE SJIEKTPONPHOOPHI (IIPUMEPHI), SJIEKTPUUECKHUE
MPEeIOXPAaHUTENH; DIEKTPOMArHUT, JJIEKTPOABUTaTENb IOCTOSHHOTO TOKa),
MCIIONIB3YSl METOJIWYECKHME MaTepuaiabl O CBOMCTBaX (PM3MYECKHUX SBICHUH U
HE00XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MOCJE MPEIBAPUTEILHOTO OOCYXKIACHHS C MEJaroroM MpoCThIe
TEXHUYECKUE YCTPOIICTBA W H3MEpUTENbHbIE MNPHOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHEIO CrOpaHHus, D3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LeNell ¢ TMociHeA0BaTelIbHbIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAUYCHMSI
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;
OPUBOJUTH MPUMEPHI/HAXOIUTh MH(POPMALMIO O MPUMEpPax MPaKTUYECKOro
UCTIONIb30BaHUsl  (DU3MUECKUX 3HAHWKW B  TIOBCEIHEBHOM O KM3HH IS
oOecrieueHus 0€30MacCHOCTU MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHHS 370POBBS M COONIOACHUS HOPM SKOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeELIE;
OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coJiep)kaHusi B ceTh VIHTEepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUM W MyTEM
CpPaBHEHHUS JOTOJIHUTEIbHBIX MCTOYHHKOB BBIAEIATH MHGOpPMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCTIOJb30BaTh TPU BBITIOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO TEIaroroM
HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (GU3MUECKOTO COAEPIKAHUS, CIPABOYHBIC
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MaTepuaibl, pecypchl ceTu MHTepHeT; BIaneTh npuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, peoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OTOPOW Ha aJTOPUTM M YTOUHSIIOIIUE BOMPOCHI M€/1arora;

— co3/laBaTh TOJI PYKOBOJCTBOM Iiefarora ¢ OOCYXIEHHUEM IUIaHa pabOThI
IMCbMEHHBIE W KpaTKue YCTHBIE COOOIeHus, ob6obOmias wHopMaluoo u3
HECKOJIbKUX MCTOYHHUKOB (PM3UYECKOTO COJIEPKaHUs, B TOM UHUCIE MyOIMYHO
MIPENICTaBIATh PE3yIbTaThl MPOSKTHOW MJIH HCCIEA0BATEIBCKON IEATEIHHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYCHHBIM NMOHATUMHBIN almapar Kypca
(Gu3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIIUEH;

— MpU BBHINOJHEHHH YYEOHBIX TMPOEKTOB U HCCIEAOBAHUN  (HU3HUECKUX
IIPOLIECCOB IO PYKOBOJICTBOM I€Jjarora pacupeaeisTh 00s13aHHOCTH B IPYIIIe
B COOTBETCTBHUH C MOCTABJICHHBIMU 3aJladaMu, CJICIUTh 32 BBHITIOJIHEHUEM I1JIaHa
JEUCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B
JeSTEIBbHOCTh TPYIIIbI; BbICTPaUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLUIUXCS YMEHH:

— OpPHUEHTUPOBATHCA B MOHATHSAX U ONEPUPOBATH MMU Ha 0a30BOM YypOBHE:
cucteMa OTcu€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIbHOCTh
MEXaHMYECKOTO IBWKEHHMs, nedopmarus (ymnpyras, riacTHUYecKas), TPEHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEperpy3Kd; UEHTP
TSKECTH; aOCONIOTHO TBEPAOE TEJIO, LEHTP TKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHMYECKHE KoJieOaHWs U BOJNHBI, 3BYK, HH(pa3ByK
U YJIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKaNa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTadbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOWCHUSL,
anb(da-, 6eTa- 1 raMMa-u3Ty4CHHsI, U30TOIIbI, SJIEpHAsI SHEPTreTHKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJIE€ NPEIBAPUTEIBLHOTO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJIMHEWHOE JIBUYKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJIeHUuEe Te,
PaBHOMEPHOE JBHKEHHE MO OKPY>KHOCTH, B3aMMOJIEUCTBHUE TEJ, PEaKTUBHOE
IBUKEHUE, KoJjebaTellbHOE [BI)KEHHE (3aTyXalollue M  BBIHYKICHHBIC
KojeOaHus1), PE30HAHC, BOJIHOBOE  JIBIDKEHHME, OTPaK€HHWE  3BYKa,
IPSIMOJIMHEWHOE PACIIPOCTPAHEHHE, OTPAKEHHUE U MPEJIOMIIEHHE CBETA, ITOJIHOE
BHYTPEHHEE OTpPaXCHHE CBETa, pa3joKEHUE Oeoro CcBeTa B CIEKTP U
CIIOKEHUE  CIEKTPAJIbHBIX [IBETOB, JHCIEPCUS CBETa, ECTECTBEHHAs
pPaZOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHMUYAaTOro CIEKTpa HU3Iy4YeHUs) IO
OMMCAaHUI0O WX  XapaKTepHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UYECKOe SBICHUE;

— pacrmo3HaBaThb C MOMOUIbIO IEJarora MpOosiBICHUE H3YyYEHHBIX (HU3MUECKUX
SABJICHUM B OKpYyXaroieM Mupe (B ToM uuciie (pUu3ndeckue sBJICHUs B IPUPOJIE:
OPWIUBBL U OTJMBBI, JIBH)KeHHE IUIaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE
IBMKCHHE  JKUBBIX  OPTaHM3MOB, BOCHPHSITHE 3BYKOB  JKUBOTHBIMH,
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3eMJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO0, IIBETa TEJ, ONTUYECKUE
SIBJICHUSI B npupoze, OHOJOTUYEeCcKoe JeNCTBUE BUIUMOTO,
yIbTpaUOIETOBOTO W PEHTICHOBCKOTO  M3JYyYEHUH;  €CTECTBEHHBIM
pPaAMOAaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, paJUO0aKTUBHOE W3IIyYCHUE
OPUPOAHBIX MHUHEPATIOB; JACUCTBUE PAAMOAKTUBHBIX M3IIYYEHHM Ha OpraHu3M
YeJI0BEKa), MMPU ATOM IO PYKOBOJICTBOM Iearora nepeBouTh MPakTUYECKYIO
3a7jayy B y4eOHyI0, BBIICISTH  CYIIECTBEHHBIE  CBOWMCTBA/IMPU3HAKH
(du3nYeCKuX SBICHUH;

OMHUCHIBATh TOJ PYKOBOACTBOM IIeJarora ¢ OOCYXICHHEM IUIaHa pPaOOThI
M3YYCHHBIE CBOWCTBA TeN U (DU3HUECKHE SBICHUS, HCHOIB3YS (PU3NUECKUE
BEJIMYUHBI (CpeHssi U MTHOBEHHAas CKOPOCTh Teja NpU HEPaBHOMEPHOM
JBUYKEHUH, YCKOPEHUE, MepeMelIeHue, MyTh, YIII0Bas CKOPOCTb, CHUJIa TPEHHUS,
CuJia YIOpyrocTH, CHJIa TSXKECTH, YCKOpEHHE CBOOOJHOTO MajieHusl, BeC TeJa,
UMITyJIbC TeJa, HMIYJIbC CHIIBI, MEXaHW4eckas paboTa M MOIIHOCTb,
NOTEHUUANbHAS DJHEPrus Tejia, IOAHITOrO HaJ IOBEPXHOCTHIO 3EMJIH,
NOTEHIIMAIbHASI PHEPTUSl CXKATOW MPYKUHBI, KUHETUYECKAsl DHEPTusi, MOJIHAs
MEXaHWYECKash JHEpPrus, NEpUoJ U YacToTa KojeOaHuH, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelbh MPETOMIICHUS
Cpenpl); TpU OMUCAHUH C TOMOINBIO YYUTENS MPABHIBHO TPAaKTOBATh
(GU3NYECKUN CMBICIT HCIONB3yEeMbIX BEIMYMH, OOO3HAYCHHS W EIUHUIIBI
¢u3nyecKux BEIMYMH, C OMOPOH HAa METOJWYECKHUX MaTepuan HaXOIHUTh
(GopMyIBl, CBS3BIBAIONIME JAaHHYI (HU3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH M3YUYEHHBIX 3aBUCUMOCTEH (U3HUECKHX
BEJINYWH;

XapaKTepu30BaTh I[OCIIE TMPEABAPUTEIBLHOTO OOCYXIEHUS C IeAarorom
CBOMCTBa TeJ, (U3MYECKHE SBICHUS U MPOIECCHl, HCHOJB3YyS 3aKOH
COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMII CYIEPIO3ULIUU
CWJI, MPHUHLMI OTHOCUTENbHOCTH ['anmuines, 3akoHbl HbloTOHA, 3aKoH
COXPAaHEHUsI MMITYJIbCa, 3aKOHBI OTPAKEHUS M TMPEIOMIICHHUS CBETA, 3aKOHBI
COXPaHEHHUs 3apsA0BOTO M MAacCOBOTO YHCEN MPH SIACPHBIX PEaKUUsAX; MPHU
TOM HaXOAWTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M €ro MaTeMaTHUeCKOe
BBIpaKEHUE C ONOPOM Ha U(PPOBBIE 0OpPa30BATEIBHBIE PECYPCHI;

COOTHOCHUTH TOJI KOHTPOJIEM Tefarora Gu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM 4HCJI€ M B KOHTEKCT€ CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATH MPU MOMOIIH TeJarora NpUYMHHO-CIIEACTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIIaroB c omnopoil Ha 2—3
M3YUYEHHBIX CBOICTBAa (PU3NYECKUX SABJICHUH, (PU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIE 3aa4ul B |—2 NEHCTBUS C OMOPOM Ha allTOPUTM,
IpeaBapUTENHLHO Pa300paHHBI COBMECTHO C, MCIIONB3Ys 3aKOHBI U (hOPMYIIBI,
CBsI3bIBAOIINE (DM3MUYECKHE BETMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3a/ladyd
3aMHChIBATh KPAaTKOE YCJIOBHE, BBISIBIATH HEAOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIE I PEIICHHS,
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MPOBOJIUTh PAcYE€Thl U OIEHWBATH C TIOMOIIBI0 YYUTENSI PEATTMCTUYHOCTD
MOJIYYEHHOT0 3HAaUeHUS (PU3UUECKOU BEJIMYUHBI,

UMETh MpEJICTaBIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh MPHU MOMOIIU
(Gu3MUeCKUX  METOJOB; HUCIMOIb3Yys  ONUCAHWE HCCIEHOBaHUS, IOCIE
peIBapUTEILHOTO OOCYXXJIEHHMsI C TENaroroM BBIIENSATH IPOBEPSIEMOE
MPEANOJIOKECHNE,  OIEHWBATh  MPABWIBHOCTh  TOpSAKAa  TPOBEICHUS
WCCIIEIOBAHMUsI, JIENIaTh BBIBOIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI
Y OTIBITOB,;

YMETh HaXOJUTh C HCIOJb30BaHHEM HU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DPU3UUECKUX SIBICHUN WM (DU3UUECKUX CBOMCTB Tell
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKoHa COXpaHEHUS JHEPTUU;
3aBUCUMOCTH TEepHoJia KoJieOaHUN MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU TMPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTYJIbI MaJlbIX KOJIeOaHMI;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, Pa3NIoKEHHE OEJI0ro CBETa B CIEKT;
U3Y4YCHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300payKeHUs
npeaMera B coOHparolied JIMH3e, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOATEIHHO COOUPATh YCTAHOBKY U3 M30BITOYHOTO
HaOopa OOOpYJIOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATh XOJI OIbITA U €ro
pe3ynbTaThl, (POPMYIHPOBATH BHIBOABI IO PYyKOBOJICTBOM II€/1arora,
MIPOBOJIUTHE TP HEOOXOTUMOCTH CEpPHI0 TPSMBIX H3MEPCHHM, OIMpeaesss
CpelHee 3HAuYC€HHUE U3MEpPSIeMOW BENUYUHBI  (QoKycHoe  paccmosiHue
cobuparouet JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIBHOTO MPUO0opa;

IPOBOJIUTH COBMECTHO C IE€JaroroM UCCIIEOBaHUE 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH C UCTIOJb30BAaHUEM TIPSIMBIX H3MEPECHHH (3aBUCHUMOCTH ITyTH OT
BPEMEHH TIpM PABHOYCKOPEHHOM JBMKCHHH 0€3 HavYalbHOW CKOPOCTH;
mepuoma  KoyeOaHWK MaTEMaTHYECKOTO MasTHHUKA OT JJIMHBI HHTH;
3aBHCHMOCTH YTJIa OTPa)XEHHS CBETa OT yrJja MaJeHus U yIriia MPeJOMIICHHUS OT
yria majieHus): mociae 00CYKASHHS O PyKOBOJCTBOM I€arora riaHupoBaTh
HCCIIeIOBaHNe, COOMPaTh yCTaHOBKY, (PUKCHUPOBATH pe3ynbTaThl MOTYYCHHON
3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUAEC TaOMUI[ W TpaduKoB, AenaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIIeI0BaHMUS,

COOTHOCHUTh KOCBEHHBIE M3MEpeHUs (PU3NUECKUX BEIUMYUH (CPEAHSISI CKOPOCTh
U YCKOpPEHHUE TeJla MPU PaBHOYCKOPEHHOM JIBJKEHUH, YCKOPEHUE CBOOOIHOTO
MajgeHus, >KECTKOCTh TMPYXKHUHBL, KOXPOHUIMEHT TPEHUS CKOIBKCHHUS,
MexaHuyeckas paboTa U MOIIHOCTb, 4YacToTa W Mepuoja  KoJeOaHHit
MaTEMaTHYECKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMparoIeit
JWH3bI, PAJAUOAKTUBHBIA (OH): C TIOMOIIBIO TMeaarora IUIAHUPOBATH
U3MEPCHHUS, COOUpaTh OSKCICPUMCHTAIBHYIO YCTAaHOBKY U  BBINOJHATH
U3MEpPCHHUS, CIeAys TMPEUIOKEHHON WHCTPYKIIMH, BBIUYMCIATh 3HAYCHUC
BEJMYMHBl U AHAIM3UPOBATH TOJYYEHHBIE PE3yJbTaThl ¢ YYETOM 3aJaHHOU
MOTPEMIHOCTHA U3MEPEHNUN;

coOmro/IaTh TpaBUjia TEXHUKU O€30MacHOCTH MpU paboTe C J1abopaTOpHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO O0CYKIEHUS C MEJarorom;
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COMNOCTaB/SATh C IIOMOINBIO TIE€AArora OCHOBHBIE MPU3HAKKA HW3YYEHHBIX
du3nueckux Mojenel: maTrepualibHas TOYKa, aOCOJIOTHO TBEPIOE TEO,
TOYEUHBIM UCTOYHUK CBETA, JIy4, TOHKAas JIMH3A, TUIAHETAapHAasi MOJIENb aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO sIIpa ¢ ONOPOX Ha METOIMYECKUE MATEPUAIIBI;
XapaKTepHU30BaTh TOCIE TPEBAPUTEIBLHOTO OOCYXKJEHUS C TIeAaroroMm
NPUHUUIBl JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOil Ha UX onucaHus (B TOM 4YHUCIE: CIUIOMETP, AATUYUKHU IOJOKEHUS,
paccTosiHUSL M YCKOPEHHA, PaKeTa, HXOJIOT, OYKH, MepHckor, ¢GoToammnapar,
ONTHYECKUE CBETOBOJBI, CIEKTPOCKON, JO03UMETp, Kamepa Buibcona),
UCIOJIb3YsI IM(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

UCIIOJIB30BaTh IMOJl PYKOBOJCTBOM IIE€Iarora CXeMbl U CXEMATUYHBIE PUCYHKU
U3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPUTENIbHBIX MpUOOPOB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUSI HM300pKEHUN B IUIOCKOM 3€pKajie H
cobuparoniei JIMH3e;

MPUBOANUTH MPUMEPBI/HAXOAUTh HH(MOPMALMIO O IMpPUMEpax MPaKTUYECKOIO
UCIIONIb30BaHUS  (PU3WYECKHX 3HAHUM B TOBCEIHEBHOW JKU3HU  JUIA
oOecnieueHus 0€30MaCHOCTH MpHU OOpaIleHUHd ¢ IpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHMsI 370POBbsI M COONIIONEHUS HOPM 3KOJIOTHYECKOIrO
NOBEJCHUS B OKPYXKAIOILEH CPEAE;

OCYIIECTBIISATh IO  PYKOBOJACTBOM  Iefarora IOUCK  HH(QOpMAaIUH
(u3nueckoro conuepxaHus B cet MHTEpHET, camMOCTOATENBHO (POPMYIHPYS
MOMCKOBBI  3alpoc, HAXOAUTh NYTH OMNpPENENEHUss JAOCTOBEPHOCTH
MOJIy4YeHHOW MH(POpPMaLlUK Ha OCHOBE UMEIOIIUXCS 3HAHUN U JOMOTHUTEIbHBIX
MCTOYHHKOB;

MCIIOJIb30BaTh IMPHU BBINOJHEHUU Y4Y€OHBIX 3aJaHUN OTOOpaHHYIO MEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (GU3MUECKOTO COAEpIKAHUS, CIPaBOUYHBIE
MaTepHallbl, pecypcebl ceTh VIHTepHET; BiaaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO
C ONOpPOH Ha aNrOpUTM M YTOYHSIIOLIME BOIPOCHI IE€JArora; Co3J1aBaTh IOJ
PYKOBOJICTBOM Iiefarora ¢ OOCYXKIEHHEM IUIaHa paloThl MHUCbMEHHBIE U
YCTHBIE COOOUIEHUSI HAa OCHOBE HH(POPMALMH M3 HECKOJbKHX HCTOYHHKOB
(u3HUeCcKOro coaepkaHus, MyOJUYHO MPEACTABIATh PE3YJbTAaThl MPOEKTHOU
WM HCCIIEOBATENbCKON NEATEbHOCTH; MPU ITOM TI'PAMOTHO HCIOJIb30BaTh
M3YYEHHBIM TOHATUWHBIA anmapar u3y4yaeMoro pasgena (U3MKH U
CONPOBOX/JIaTh BBICTYIUICHUE TMIpe3eHTalMed ¢ Y4€ToM O0COOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

Temarnueckoe TJIAHUPOBAHWE ¥ KOJWYECTBO YAacOB, OTBOAMMBIX HA OCBOCHHE KaXKIOHW TEMBl y4eOHOTO IpeaMeTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0y4alomuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 PAa3BUTHSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pazaenoM DenepanabHoO
paboueil mporpamMmmbl yueOHoro npeameta «duszuka» o0pazoBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHus.

7 KJIACC (68 u)

TemaTnueckuii OcHoOBHbIE BU/bI 1eSIT€IbHOCTH YUALIUXCH
OcHoBHoOe coep:kaHue . N
0J10K, Tema (Ha ypoBHe y4eOHBIX el CTBHUIl)
Pa3nen 1. ®u3uka u eé poJsib B IO3HAHUM OKPYKaloero Mmupa (6 4)
®duzuka — @usznka — Hayka O npupone. SIBneHus | BrliBieHne OCHOBHBIX PasiW4Mi MpPW MOMOIIM IEJarora Mexny (U3HYECKMMH M XHMHUYECKUMHU
Hayka o npupoze | mpuponst  (MC®).  ®usumueckume  sBmeHus: | mpespamieHusmu (MC — xumus).
(2 9) MEeXaHHYeCcKHue,  TeIJIOBble,  JJIEKTpHueckue, | Pacmo3HaBaHue M kiaccudukanus mociae OOCYXKIEHHS C IeJaroroM IpH MOMOINM HaBOIIIINX
MarHUTHbIE, CBETOBBIE, 3BYKOBEIE. BONPOCOB  (DU3UYECKUX SIBICHUH: MEXaHWYECKHX, TEMJIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX
U CBETOBBIX.
HabGmonenue u onvcanne GpuU3n4ecKux sBJICHUI Ha 6a30BOM YpOBHE.
dusuyeckKue Dusnueckue BEJIMIHHBI. W3mepenne | OnpezneneHue IpH MOMOIIIM IIe1arora IeHbl JeCHHS KAl H3MEPUTEIFHOT0 Ipudopa.
Besmunnbl (2 4) | busuueckux BemmumH. Dusuueckue npubopvi® | VisMepenne 1mo oGpasily HOj PyKOBOACTBOM IENarora JIMHEHHBIX PasMEpPOB Tel M IPOMEXYTKOB
Hoepewnocmsy  uzmepenuti.  MexayHapoaHasi | BpEMEHH C YYETOM MOIPELIHOCTEH.
cucTeMa eTUHUIIL. W3mepenne 1mo o0pasily 1moJ1 pyKOBOACTBOM IT€Aarora o0bEMa xKUAKOCTH B TBEPIOTO Tea.
Jemoncmpayuu’ W3mepenne mo o0pasiy moj PyKOBOJACTBOM II€Aarora TeMIlepaTypbl IPH HOMOIIM >KHAKOCTHOTO
1. MexaHn4eckue, TEIUIOBBIE, IEKTPUUECKHE, | TEPMOMETpPA M AaTUUKa TEMIIEPaTypHl.
MarHUTHBIE, CBETOBBIE SIBJICHUSI. BoInonHeHne HECHOXKHBIX TBOPYECKMX 33JaHUN C ONOPOM Ha anropuTM, MpeIBapUTEILHO
2. ®duznueckue NpuOOPHI U MPOLEAypa NPSMBIX | pa3oOpaHHBI ¢ MeJaroroM 10 IIOMCKY CIOco0OB H3MEpPEHHs HEKOTOPBIX  (PHU3NYECKUX
M3MEpPEeHUI  aHaJOTOBBIM W IU(POBBIM | XapaKTepUCTHK, HATIPHEMEpP, Pa3MEPOB MaJbIX 0OBEKTOB (BOJIOC, MPOBOJIOKA), YAATIEHHBIX OOBEKTOB,

® MC — 3/IeMeHTHI COAepKAHMS, BKIIOUAIONINE MEKITPEIMETHBIE CBA3H, KOTOPHIE TOAPOOHEE PACKPHITE B TEMATHYECKOM ILTAHHPOBAHHIL.
® KypcuBom 0Go3HaueH yaeGHBI MaTepHal, KOTOPHIA H3Y4ACTCs, HO HEe BHIHOCHTCS Ha IIPOMEKYTOUHYIO M HTOrOBYIO ATTECTAIIHIO.

7 Bee Jlemonctpauun u JlabGopaTtopHble paOOThl, MPEICTaBICHHBIE B COACPKAHHH, IOMYCKaeTcsi (MOXKHO) MPOBOJHMTH, HCIHONB3Ys MH(POPMALMOHHBIE W JJIEKTPOHHBIE TeXHOMOrHU (LH(pOBbIC

00pa3oBaTeNIbHEIE PECYPCHI).
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pudopoM. OOJIBIINX PACCTOSHUN, MAJIBIX IPOMEXYTKOB BpeMeHH. OOCyKaeHHe TpeyiaraeMpIX croco0oB.
Jabopamopnvie pabomol u onvimol.
1. Omnpenenenne LCHBI JCTICHUS
N3MEPHUTEIHEHOTO npubdopa (ucnonb3ys
TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).
2. H3mepenune paccTosTHU.
3. WN3meperne  o0béMa  KUAKOCTH U
TBEPIOTO TeNa.
4. Onpedenenue pasmepos Maibix me.
5. W3mepenne Temmneparypsl IMpu MOMOIIH
XKHUIKOCTHOTO ~ TepMOMETpa W  JaT4HKa
TEMIIEPATYPBI.
6.  Ilposedenue uccredosanus no npogepke
2unomesvl:  OAILHOCMbL — NOAEMA  WAPUKa,
NYWEHHO20 20PUZOHMANbHO, mem DOoblLe, Yem
bovute gbicoma nycKa.

EctecTBenHo- Kak ¢msmka wu fapyrue ecTecTBEHHbIC | BBIABIKEHHE T'MIIOTE3 MOCIIE MPEIBAPUTEIBHOTO O0CYKACHHS C TIEAaroroM, OOBSICHIIOMNX IPOCTHIC
HAYYHBIH MeTOJ | HAyKl W3y4aloT npupony. Ecmecmeenno- | SBICHUS, HAIPHUMED:
no3HaHus (2 1) HayuHolli ~ MemoOd  NO3HAHUA:  HAaOI0OeHue, | — MOYEMY OCTAHABIUBACTCS ABIKYILEECS 10 TOPU30HTAIBHOM TOBEPXHOCTH TEIIO;

NOCMAHOBKA HAYYHO2O B60NPOCAd, 6bl0GUICEHUe | — IOYEMY B JKapKylo IIOTOAY B CBETIION oeXk /e MPOXJIaaHEH, ueM B TEMHOII.

cunomes, JKCnepumernt no npoeepke cunomes, BH60p croco0oB MPOBEPKHU THUITOTE3 U3 MPEAJIOKCHHBIX IIEJAr0roM.
obvsicHenue uabnooaemozo ssinenus. Onucanue Ha6mo,ueHHe MPCAJIOKECHHBIX I€aarorom HCCJIEIOBAHUM TIO IMPOBEPKE KaKoM-11u00 TUIIOTEC3hbI,

usuyeckux sa61eHUll ¢ NOMOWBIO MOOEREl. HAMpUMEpP: JAIBHOCTh MOJETa IApHKa, MYIIEHHOTO T'OPU30HTAIBHO, TEM OOJIbIlle, YeM OOJIbIle
Ipeamer u MeTO1bI HUUKU. BBICOTA ITyCKa.
Jemoncmpayuu [MocTpoeHne COBMECTHO C TEOAroroM IPOCTEHIMUX Mojaened (QHU3HYecKuX sBICHUN (B BHAC
1. OmnpepeneHue MOrPEeUIHOCTH PHCYHKOB HJIA CXEeM), HAIIPUMEp TMajIeHHe TpeIMeTa; MPSIMOIMHEHHOE pacpOCTPAHEHUE CBETA.
IKCIIEPUMEHTA.

Paspen 2. llepBoHayanbHble CBeJeHHsI 0 CTPOEHMH BelecTBa (5 4)

Crpoenne CrpoeHre BelecTBa: aTOMBI M MOJEKYJbl, ux | HaOmromeHue m mMHTEpHpeTanus COBMECTHO C IIEarOrOM OITBITOB, CBHJICTEIBCTBYIOMIUX 00 aTOMHO-
BewecTna (1 4) pasmepsi. Onvimul, 0okasvlearoujue OUCKPemHOe | MOJCKYJSIPHOM CTPOCHUH BEUIECTBA: OIBITHI C PACTBOPCHUEM PA3IMYHBIX BEIICCTB B BOJIC.
cmpoeHue seuecmsa. OrmeHka MpU TTOMOITM TEXHOJIOTHYECKOM KapThl pa3MEpoOB aTOMOB M MOJIEKYT C HCIIOJIB30BAaHHEM
Jlabopamopnsie pabomol u onvimul®. (hotorpaduii, moTydeHHBIX HA ATOMHOM CHJIOBOM MHUKpockore (ACM).

1. Ouenka auamerpa atoMa MeToaoM psiioB (¢ | OmpeneneHue mocie MpeaBapuTeIbHOTO OOCYKACHHSI ¢ TIEAAroroM pa3MepoB MallbIX Tell.

8 3nech 1 anee NPUBOJNUTCS PACIIMPEHHBIH MepedeHb Ta00paTOPHEIX PaboT H OIBITOB, U3 KOTOPOTO YUUTENb JIeNaeT BEIOOP IO CBOEMY YCMOTPEHHIO U C YIETOM CIIMCKA SKCIEPHMEHTAIBHBIX 3aJaHuUMH,
npearaeMsix B pamkax OI'D mo ¢pusuke.



WCTIONIb30BaHueM (GoTorpaduii).

JABuskenue

U B3aUMOJieiicTB
He 4acTHIl
BelecTBa (2 4)

JBmxenue gacTtul BeniecTBa. CBSA3b CKOPOCTH
JBUKEHMSI 4acTUL ¢ Temneparypoil. bpoyHoBckoe
neikeHne, nuddysusn. Bzaumooeticmsue wacmuy
seujecmea: NPUMsAICeHue 1 OMmanKkugaHue.

JHemoncmpayuu

1. HaGmonenne OpOyHOBCKOTO JABUYKEHHSI.

2.Ha6mronenue auddysun.

3.Habnwooenue  senenutl,  0OBACHAIOWUXCS
NPUMAICEHUECM UU OMMATKUBAHUEM HACTIUY
seujecmea.

Jlabopamopnwie padomot u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvsosanuem pomoepadghuii).

2.0mBITBl 10 HAOIIOAEHUIO
pacIIMpeHus Ta3oB.

3. OmbITEL 1O OOHAPYXCHUIO NEHCTBHUS CHII
MOJICKYJIIPHOTO HPHUTSKSHUSL.

TCILIOBOT'O

Habmronenne u 00bsICHEHHE TP TOMOIIH ITeAarora OpOyHOBCKOTO IBIKCHUS M ABIeHHUS quddy3nn.
[IpoBeneHne n OOBACHEHHWE C OMOPOIl Ha ANTOPUTM, NPEIBAPHUTEILHO PAa300paHHEBIN C IeIaroroM
OIIBITOB 10 HAOIIOJICHNIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBeneHne m OOBSACHEHHE OIBITOB C ONOPOH HA ajlrOPUTM, HpPEABAPUTEIHHO DPa30OpaHHBIA ¢
TIEIaroroM 1o 00HAPY KEHHUIO CHJI MOJIEKYJIIPHOTO TIPUTSDKEHHUS U OTTAJIKUBAHUS.

ArperarHble
COCTOSIHUS
BelecTna (2 4)

ArperaTHbIC COCTOSIHHS BEIIECTBA: CIMPOEHUe
2a308, Jlcuokocmet u MmeépovIxX
(kpucmannuveckux) men. Bzaumocessv meocdy
ceolicmeamu  8ewecms 6 PA3HbIX aA2pe2amHbIX
COCTMOAIHUAX U UX  AMOMHO-MONEKYJIAPHLIM
cmpoeHueM. Ocobennocmu azpe2amubuix
COCTOAHUL 800U

JHemoncmpayuu

1. Habxronenue nuddysun.

Omucanne mOJ PYKOBOACTBOM Iefarora (C HCIIOJb30BAHMEM IIPOCTHIX MOJENEH) OCHOBHBIX
pa3iu4uii B CTPOEHUM Ia30B, )KUJIKOCTEM U TBEPABIX TEIL.

HauvanpHble mNpencTaBieHHS O MaJOW CXHMAaeMOCTH S>KUAKOCTEH M TBEPABIX Tel, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10JI KOHTPOJIEM MeJarora 0 coXpaHeHHH (OpMbI TBEPABIX TEN U
TEKY4€CTHU KHUJIKOCTH.

Habmrogenue 3a onsITaMH, JOKa3bIBAIOIIMMH, YTO B TBEPIOM COCTOSHUM BOJBI YACTHIIBI HAXOISATCA
B CpEIHEM JIaJIbIIIE IPYT OT Apyra (IJIOTHOCTh MEHBIIIE), YEM B KHKOM.

VYcTaHOBIIEHHME C OHNOpOW Ha JIUAAKTHYECKMH MaTepuan IPOCTBIX B3aUMOCBA3EH MeEXIy
O0COOCHHOCTSMHU arperaTHbIX COCTOSIHHUM BOJBI M CYIIECTBOBaHHMEM BOJHBIX oprannzmoB (MC —
ouoorus, reorpadus).

Pasnen 3. [IBu:kenue u B3aumosneiicreue tea (21 v)

Mexanuveckoe
aBukeHue (3 1)

Mexannueckoe nABHKeHHE. PaBHOMepHoe U
HepaBHOMepHoe JBIkeHHe. CkopocTb. Cpeodwsis
CKOpOCMb — NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér myTu u BpeMeHH ABHKEHHUSL.

JHemoncmpayuu

1. Habmronenue

MEXaHHYCCKOTO JBHXKCHUA

Hccnenosanue paBHOMEPHOTO JIBU)KEHHSI M OIPEEICHUE ero MPU3HAKOB MOCIE MPEBAPHUTEILHOTO
00CYXICHUSI C TIEIarOrOM.

Hab6:mtoieHre HepaBHOMEPHOTO JIBUYKEHHS M OTIPEJICTICHHE €r0 OTINYUN OT PABHOMEPHOTO JIBIIKCHUS
MOCJIE TMPEBAPUTELHOTO OOCYXKICHUS C TIEJaTOTOM.

Peuierre TUMOBBIX pacu€THBIX 3aj1a4 B 1—72 [eWCTBHs C OMOPOM Ha AlIrOPUTM, MPEIBAPUTEIHLHO
paso0paHHBEIl COBMECTHO C II€aroroM Ha OINpeieseHHe MyTH, CKOPOCTH W BPEMEHH PaBHOMEPHOIO
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Tena.

2. I3MepeHHE  CKOPOCTH  MPSIMOJMHEHHOTO
JBIDKCHUSL.

Jlabopamopnwvie padbomot u onvimul

1. OnpeneneHre  CKOPOCTH  PaBHOMEPHOTO
IOBIDKCHUS (IIApHKa B XKUIKOCTH, MOJIEIH
3IEKTPUUECKOr0 aBTOMOOMIIA U T. I1.).

2. OnpeneneHue cpeaHeit CKOpOCTH
CKOJIbKCHUSI Opycka WM IIapuka 110
HaKJIOHHOH MJIOCKOCTH.

JBYDKCHUSL.
AHanu3 npyu MOMOIIY Negarora rpagukoB 3aBUCHMOCTH IIyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepumus, macca,
IUIOTHOCTD (4 4)

SIBrienue HUHEPITHH. 3akon uHepyuu.
Bzaumooeticmeue men kaxk npuuuna usmMeHeHUus.
ckopocmu  Osudicenuss men. Macca kaxk mepa
unepmuocmu mena. [110THOCTD BemecTBa. Cés3b
NJIOMHOCIU C KOJIUYECHE80M MOJIeKYI 8 eOuHuye
00véMa sewgecmaa.

JHemoncmpavuu

1. HaGmroieHne sSIBJICHUST HHEPIIHH.

2. HaOnromeHue W3MEHEHHS CKOPOCTH IIPH

B3aUMOJICHCTBHH TEII.
3. CpaBHEHHE MacCC 110 B3aMMO/ICHCTBHIO TEIL.

OObsicHEeHHEe TPHU TIOMOIIM TEXHOJOTUYECKOHW KapThl W IeAarora M NpPOTHO3UPOBaHHE SIBICHHH,
00YCIIOBJICHHBIX MHEPLHUEH, HAIPUMEpP: YTO MPOMCXOAUT NPU TOPMOKEHHH WIIM PE3KOM MaHEBpE
aBTOMO6I/LTDI, HO‘IeMy HCBO3MO>XXHO MI'HOBCHHO HperaTI/ITL JBHKCHUEC HA BECJIIOCHUIICAC UJIKM CaAMOKATE
uT. O.

Habmionenne u 6a30Bblli aHAU3 OIBITOB IOJ] PYKOBOJACTBOM IIEarora, JAEMOHCTPHUPYIOIIUX
H3MEHEHHE CKOPOCTH JBIDKCHUS TEJIa B Pe3yJIbTaTe [SHCTBHS HA HErO APYTUX TeJl.

Peuierre TUMOBBIX pacu€THBIX 3a7a4 B 1—72 [EWCTBHS C OMOPOM Ha ANrOPUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MEIarOrOM Ha ONpe/IelIeHUE MACChI Tela, ero 00bEMa U INIOTHOCTH.
Habmionenne u 0a30Bblii aHAU3 OINBITOB IOJ] PYKOBOJACTBOM I€arora, JAEMOHCTPHPYIOIIUX
3aBUCHMOCTh U3MEHEHHSI CKOPOCTHU TE€Ja OT €ro MacChl MPpH B3auMo ieiicTBun tei. Miamepenne Maccol
TeJla pa3IHYHBIMHU CIIOCO0aMHU.

OmnpepesieHre COBMECTHO C MMENAaroroM IUIOTHOCTH Teja B PE3yJbTaTe M3MEPEHHS ero Macchl U
00BEMa.
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Cuiaa. Buael cna
(14 )

Cuna Kak XapaKTepUCTHKa
B3auMojeiicTBusa Ten. Cuia ynpyrocTu M 3aKOH
I'yka. Hsmepenue cunbl c noMOWbIO
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NAAHEmax
(MC). Bec mena. Hesecomocmy. CloxeHHe CHIL,
HaIPaBJIEHHBIX o OJIHOH MIPSIMOM.
PaBroneiictBytomas cwn. Cuna mpenus. Tpenue
CKONbIICceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

,Zlemortcmpamm2
1. CnoxxeHue CuJI, HampaBlIE€HHBIX MO OJHON
MIPSIMOM.

Jlabopamopnwvie padomot u onvimol.

1. Onpenenenue NIOTHOCTH TBEPJIOTO TeNa.

2. OnbITH, JEMOHCTPUPYIOLIME 3aBHCUMOCTb
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
CHIIBI TPCHHSI CKOJBXKEHHUS OT Beca Tena
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

W3ydeHne cCOBMECTHO C MEJaroroM B3aMMOJAEHCTBHA KaK NMPHUYUHBI U3MEHEHUS] CKOPOCTH TeJa WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeNneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnne mox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSABIAETCA ACHCTBUE CHIIBI YNPYrocTH (YHPYroCTh Ms4a, KPOCCOBOK, BETOK AEpeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBsI3aHHBIX C
SIBIEHHEM TSATOTCHUS.

IloHumanue ¢ omopodl Ha CXeMbl NPHU IIOMOIIM MeAarora OpOUTAJIbHOIO MIBIXKCHUS IUIAHET C
HCTIONIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMHUS).

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUS C IIEJarOTOM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTAIBHBIM TTOJIyY€HHEM IIPaBUJIA CIO0KEHUS CHJI, HAlPaBJICHHBIX BAOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3ydenne mox pykoBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHHS U CHIIBI TPEHHS MOKOSI.
HccrnenoBanne ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CUIJIBI TPEHHs OT Beca Tela
U CBOMCTB TPYIIUXCS OBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CUTyallMii, B KOTOPBIX NPOSABIAETCS JCHCTBHE CHIBI TPEHMS, MCHONB3YIOTCS CIIOCOOBI &
YMEHBIIICHUS WM YyBeIWYeHHUs (KaTaHME Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U Ap.) (MC — Ounosorus).

Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA aJrOpUTM, MPEABAPHUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C HCIOJIb30BaHUEeM (OpMyJ Ajsi pacdéra CHIIbI TSHKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

JdaBJsienue.
IMepenaua
JdaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hasnenue. Cnocodvl ymenvuieHUs u yseautenus
oaenenus. [lagrenue 2asa. 3agucumocms
0aegrenuss 2aza om o0vbEMA, MeMnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
arcuokocmsamu u eazamu. 3axon lackans.
IHesmamuueckie Mauiutbl.

,Zlemoncmpatmu2

1. 3aBucumocTh JIaBJICHUS rasa oT

TEMIIEPaTyphl.

AHanmu3 ¥ 00BSCHEHHE C OTIOPOil HAa IWAAKTHYECKUH MaTepHaj IoJ KOHTPOJIEM Iearora OIBITOB U
NIPaKTUYECKUX CUTYaLUH, B KOTOPBIX NPOSIBIAETCS CUJIA JaBJICHHUS.

OO0ocHOBaHME C ONOPO HAa TEXHOJOTMYECKYIO KapTy IPH IOMOILM IeJjarora Coco00B yMEHbIICHUS
U yBEJIMYCHMS JaBICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM IieJarora OCOOCHHOCTEW TIepefauyd IaBJCHUS] TBEPIBIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIlECTBa B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPETI0KEHHBIMU (GOpMYITHPOBKaMH.

HaOmonenue 3a 3KcepUMEHTAIbHBIM JOKa3aTeIbCTBOM 3aKoHa [lackars.
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2. Hepe)laqa JaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenne TUMOBBIX pacu€THBIX 3aAad B 1—2 neiicTBHA € ONMOPOM Ha alrOpUTM, NMPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JaByenue
Kuakoctu (5 v)

3aBUCHMOCTh  JaBJICHUSI  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXAHUZMBL.

ﬂemoncmpauuuz

1. Coobmraromuecst COCybI.
2. l'mppaBiugeckwii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJaroroM COOOIIAIOINXCS COCYIOB.

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsICHEHHEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

AHamu3 U OOBSCHEHHE C ONOpOM Ha IUIAKTHUECKUH Marepuan IOJ KOHTPOJIEeM Iejarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBJICHUS KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
napiyenue (6 4)

Atmocdepa 3emin U atmMocepHOE NaBIICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 000104KU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
ypoenem mops. Ilpubopvl  Ona  usmepenus
ammocgeprozo 0asnenus.

ﬂemoncmpauuu2

1. [IposiBnenne neicTBus aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmronenue 3a 00bACHEHHEM CYILIIECTBOBAaHHA aTMOc(hepsl Ha 3emMile U HeKOTOPBIX IIaHEeTax WIH e€
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH H3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI.

Pemenne THUMOBBIX PacyETHBHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOPOH Ha ajJropuTM, HpeIBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C TIEAaroroM Ha pacyét aTMOC(HEPHOTO JaBIICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepounsa.
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JeiicTBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

eticmsue sicuokocmu u 2asa Ha NOSPYHCEHHOE
6 Hux meno. BrITankuBaromas (apxuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHUMOCTh  BBITAJKUBAIOUIEH CHJIBI OT
00béMa  MOrpyXKEHHOW dYacTH Tela U
TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHE WM
MOTPYy’)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tena B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeneneHyde  BBITAIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha Telo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHBAIOIEH
CUJIBl, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacchl Telna.

4. OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CHIIbI, JAEUCTBYIOIIEH Ha
TEJIO0 B XHIKOCTH, OT 00BbEMa MOTPYXEHHOM
B JKHJKOCTh YacTH Tela U OT IJIOTHOCTH
JKUJKOCTH.

5. KorctpyupoBanue apeomeTpa WU
KOHCTPYHPOBAHME JIOJKU U ONperelieHne e
rpy30I0JbEMHOCTH.

HaGmoneHre 3a SKCIIepUMEHTAITLHBIM O0OHAPYKEHHEM JeUCTBUS KUIKOCTH W ra3a Ha TOTPYyXKEHHOE
B HHUX TEJIO.

OmnpeneneHne ¢ OMOpPOH Ha TEXHOJIOTWYECKYIO KapTy BBITAIKHWBAIOMICH CHIIBI, NEHCTBYIOmEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOMICH Ha TEJO B XKUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJIKOCTb YacTH TeJa U OT MIOTHOCTHU KUIAKOCTH.

HccrnenoBanre moJ pPYKOBOJACTBOM IElarora 3aBHCHMOCTH Beca Tella B BoAe OT 00BEMa
MOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMEIa M YCIOBHS TUIABaHUS TEI.
KoHcTpyupoBanue npu nmomoiy neaarora apeoMerpa Wik KOHCTPYHUPOBaHUE JOIKU U OINPENEICHHE
€€ Tpy30IIOABbEMHOCTH.

Pazpnean 5.

Pa6ora u momHoCcTh. JHeprus (12 4)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
NaJicHUM Tela MU CWIbl TPEHUs IPU DPABHOMEPHOM IIEPEMELIEHUM Teja [0 TOPU30HTAIbHON
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOIHOCTH, Pa3BUBAEMOM MTPH OABEME T10 JIECTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

IIpocTsie MEXaHU3MBI: phlyar, 610K,
HaKJOHHAs IUIOCKOCTb. [Ipasuno pasHogecus
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuku.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomot u onvimaul

1.Onpenenenue pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBHYKCHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauvanbsHoe NOHMMAaHKE BBIMIPHIIIA B CHJIE MPOCTHIX MEXAHU3MOB Ha MPUMEpPE pbluara, HOJBHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MIPOCTHIX MEXAaHM3MOB B PA3IMYHBIX WHCTPYMEHTAX W IMPHUCIOCOOJICHUAX, MCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

Habmrogenne 3a SKCIEpUMEHTATBHBIM JIOKa3aTEICTBOM PABEHCTBA pabOT TpH MPHUMEHEHHU
MPOCTBIX MEXAHNU3MOB.

Omnpenenenue nox pykoBoacTsoM nenarora K11/l HakIOHHOM MIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C MEAAaroroM Ha IPUMEHEHHUE MpaBuiia PABHOBECHS pbluara M Ha pacyér
KIIA.

Mexanuueckas
neprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvuas suepeus. Ilpeepawenue 00Ho2o
8U0a Mexamuueckol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs PHEPTHU B MEXaHHKE.

JlaGopaTopHbie paGoThI M ONBITHI.

HaGmronenne 3a sKcriepuMEeHTAIbHBIM ONPECICHHEM U3MEHEHUs KMHETUIECKOW U MOTeHIINATbHOM
SHEPI'uM TeJla MPU €ro CKaTbIBaHUU 110 HAKJIOHHOM MJIOCKOCTH.

DopMyaUpOBaHUE COBMECTHO C IE€aroroM Ha OCHOBE HCCIEJOBaHMUS 3aKOHA COXPaHEHMsS
MEXaHUYECKOH HEPTHU.

[IpencraBneHue npu NOMOILIHY NEAATOra IPaHUL IPUMEHUMOCTH 3aKOHA COXPAHEHHUSI YHEPTUH.

1. Uzyuenne 3aKOHa coxpaHeHHs1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
MEXaHHYeCKOH  3HEepruu (97exTpoHHast | pa300paHHBIN COBMECTHO C IE€aroroM C UCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS SHEPTUH.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 u)
8 KJIACC (68 u)

TemaTrnuecknii
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHOBHbIE BU/IbI 1€SITETbHOCTH YUAITUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TenuioBble siBieHus (28 1)
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Ctpoenue
M CBOlicTBa
BewecTna (7 4)

Ocnognoie non0JICenUs MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmell U meépoviX Mmeil HA  OCHOBe
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE SAGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnvie padbomot u onvimul.

1. OmpITBl IO OOHApPYKEHUIO JEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO MIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenerieHue TaBJICHUS BO3OyXa B OaJlloHE
ITPHIIA.

5. OmBITE, JAEMOHCTPHPYIOIIHE 33aBHCUMOCTH
JABJIICHUS BO3AyXa OT ero o0béMa U
HATrpPEeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAIMA COBMECTHO C IIEAaroroM OMbBITOB, CBUAETEIBCTBYOIMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELLECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM IO OLEHMBAaHHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYN B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ieiarora OPOYHOBCKOTO JIBIIKEHUS, sIBICHUS AU(DDY3UN U pa3IHyuii
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C HCIONB30BAaHHEM IIOJNOKEHUI MOJIEKYJISPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue noa pykoBOACTBOM I€AArora ONBITOB MO BEIPAIMBAHUIO KPUCTAJLIOB TOBAPEHHOMN COJIN
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAaroroM U o0bsICHEHHE U3 NPEAJIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJarora poJiH
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaOGmtoeHue onpITOB 10 HAOJIOIEHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00b&Ma TBEPABIX TEJ, TEKYyYECTH JMXUIKOCTH (B TOM YHCIE, PAasHUNIBI B TEKyYeCTH IS pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHHEM OITBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JJaBJICHHUS BO3yXa OT €ro
00bEéMa M HarpeBaHUsl WIN OXJIAXICHWS, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO
yUYEHHUSL.

AHanu3 NpH TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHH MaTepuasl NMPaKTHYECKUX CUTYaluii,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenjioBbie
npoueccs! (21 4)

Temnepatrypa. Ceasbe  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpagHeHue mMeni08020
oananca.

ITnagnenue u omeepoeganue KpUCMANTULECKUX
sewgecms.  YJenbHas ~ TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u wxomodencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgeprozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YIENmpHas  TEIUIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K1l Mennoeoco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroweti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. Harpeanne mpm coBepumieHun paboThl
BHELTHUMH CHJIaMU.
5. CpaBHeHHE  TETUIOEMKOCTEH  pa3sIMUHBIX

BCIIIECTB.

. Habmonenne kuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEpaTyphl
NIPY TUTABJICHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilpogepka eunomeswi JUHENHOU
3A8UCUMOCIU OTUHBL CIOJIOUKA HCUOKOCTNU 8
mepmomMempuyecKkou mpybke om

(o2

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOrOM HpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEprun Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
pa3iIuYHbIe BUIBI TEMIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITy4YEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSUEH U XOJOTHOW BOJIOM.
OmnpeneneHne Ipy IOMOINH IIEJarora KOJIW4ecTBa TEIUIOTH, HOIyYEHHOTO BOJIOH NP TEIIIOOOMEHe
C Harp€TbIM MCTAJINIMYECKUM HUJIUHIAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCICHHCM KOJIHYCCTBA TCIJIOTHI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepeXeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKYMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

HabGmonenue 3a rccieoBaHueM Ipoliecca HCIIapeH!st Pa3IMYHbIX KHJIKOCTEH.

OOBsicHEHHE TI0 ATOPUTMY COBMECTHO € NIEJaroroM sIBJICHUH NCTIapeHusl 1 KOHAEHCALMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

OObsicHEHHE IO CXeMe TI0ciie 00CYKAECHHS C TEAaroroM siBJICHUH IUIaBJICHUS U KPUCTAJUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C II€IaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTHI B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUCTajllin3daliuv, HAIpUMEP, IMOJYYCHUEC CBEPXUNUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPaHNUN PA3JIMYHBIX BUAOB TOIUIMBA, U
KII nBurarens.
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memnepamypeoi.

2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrUM TejJa B Pe3yJbTaTe Terlonepeaadn
¥ paOOTHI BHCITHHUX CHIL.

3. UccnenoBanue sIBIEHUsI TEIUIOOOMEHA IpH

CMEUIMBAaHHUU XOJIOJHOM U TOpsUeH BOJBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

. Mccnenosanue nporiecca UcrapeHus.

6. OmpeneneHue OTHOCHTENBHON BIIAYKHOCTH

BO3lyXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

OOcyxeHne COBMECTHO C IEJaroroM AKOJIOTHYECKHX ITOCIEICTBUI MCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U TUApo3aekTpocTaHnuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMoOJeicTBHE
(7 4)

Onexmpuzayus men. JIBa poja MEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MEeHCOY MELAMU).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anexmpuyeckozo noas. Ilpunyun cynepnozuyuu

INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOoH COXpaHEeHHMs! JICKTPUIECKOTO 3apsiia.
jIeroHcmptmuu2
1. DnexTpu3anys Tel.
2. lea poga DJIEKTPHYCCKHX 3apsSI0B U
BBaHMOHeﬁCTBHe 3apsHKEHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3aK0H COXpaHEHHUS IJTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padbomovt u onvimul.
1. OnbITH 0 HAOIOJCHUIO SJCKTPU3AIMH TE
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JICKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIHEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apSKEHHBIX TElL.

OO0BsicHEHNE IPH TOMOIIH TIelarora NpUHIHKIIA IEHCTBUS 3JIEKTPOCKOIIA.

OOBsICHEHHE COBMECTHO C TII€JJaroroM SIBICHHM D3JEKTpU3aIlMM IPH CONPHKOCHOBEHHUH TeNl HU
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE II0 CXEME COBMECTHO C [MEaroroM SBICHUH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmonenne onpITOB 10 MO/IEIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS,

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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HocTosiHHbI
3JIeKTpUYecKuii
ToK (17 4)

ONeKTpUdecKuil TOK. Ycnosusa cywecmsosanus
anexmpuuecko2o moxa. VICTOUHMKH HMOCTOSHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). JDlexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon Jcoyna—J/lenya. Dnexmpuueckue yenu u
nompebumeny 1eKMpU4eckol dnepeuu 6 Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HampspkeHne.  CONpOTHBICHHE — NPOBOJHHUKA.
Yoenvnoe conpomuenenue ewecmea. 3akon Oma

Ul ydacTka 1end. [locienoBatensHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKa.

. DJIEKTpUYECKUI TOK B XKHUIKOCTH.

. T'a30BBIil pazpsa.

. IaMepeHne cHiIpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
I0JIS1 Ha TIPOBOIHUKH U TUDJICKTPUKH.

2. COopxka u mpoBepKa paboThI SJIEKTPUIECKOH

LETH MOCTOSTHHOTO TOKA.

W3mepeHune u peryIupoBaHUe CHIIBI TOKA.

4. UsmepeHue u peryiupoBaHue
HATIPSKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
NEKMPUUECKO20 conpomuenenus
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

O~NO Ol W

w

Habmronenne pa3imyHBIX BHIOB JCHCTBUS DIEKTPUYECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
TE€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.

bazoBrie npencTaBieHrs 0 NpaBUiIax CIOXKEHHS HAMPsLDKEHUHA NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlroOpuTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOr0 TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenue ¢ onopoid Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€larora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UcTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBsicHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTABJICHHE IJIaHAa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKICHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHUS U IPUHLIKIA AeHCTBUS MJIABKUX MPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha alrOpUTM, MpEeABAPUTENHHO
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3akoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 cedeHus: U Mamepuad.
Ilposepra npasuna ciodcenusi HANPANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PEe3UCTNOPOS.
Omnpeneneare  pabOTBI  AIEKTPHYECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIICIISIEMOI Ha PE3UCTOPE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYLIETO Yepe3 JaMIOYKy, OT HANPSDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarsnurHsie
siBJieHus (6 1)

IlocrosiHHbIE MarHuThl. B3anmoelicteue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noze snexmpuuecko2o moka. Ilpumenenue
9NEKMPOMASHUMOE 8 mexHuKe. /lelicmeue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernet 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
,Zlemtmcmpamm2

1. B3auMoeiicTBH€E TOCTOSIHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH

paslieneHus Mojt0CcoB MarHuTa.
3. MopenupoBaHue MarHUTHBIX
MIOCTOSIHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimol.

1. Uccnenosanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB.

2. Usyuenwue MarHUTHOTO ToJIst
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pazlieneHuu.

3. HUccnenosanue IEUCTBHUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

4. OmnsITH, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTbh CHJIbI B3aUMOJAEHMCTBUS KaTYLIKU
C TOKOM UM MarHuTa OT CWIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

5. H3yueHwme AEHUCTBUSI MAarHWTHOTO TIOJA
Ha TIPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
91eKmpoosucamers.

7. Usmepenne KII/I snekrponBurareabHON
YCTaHOBKH.

roJieit

Hccnenosanue noj pyKoBOJICTBOM [1€Jarora MarHUTHOI'O B3aUMOJECHCTBYS IOCTOSIHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldi NPaKTHYECKOro IPHUMEHEHUs! 3JeKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

N3yyenne ¢ omnopol Ha TEXHOJOIMYECKYX KapTy II0J PYKOBOJACTBOM IleJarora JeHUCTBUS
MAarHUTHOI'O II0JISl Ha IPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTE.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).
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JIEeKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. AHenenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi Nnoy4eHus

INeKMPUUEcKol dHepauu. DIACKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
WHIYKIHH.
2. OnsrTer @apanest.
3. 3aBHCHMOCTh HANPAaBJICHUS HHIYKIHOHHOTO
TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
4. DNeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie padomot u onvimeol.
1.OnpITBI 1O UCCJIEJOBAHUIO  SIBICHUS
3HeKTpOMal"HPITHOﬁ WHAYKIONU:
HCCIICJOBAHUE M3MEHEHMM 3HAY€HHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCIaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUS UHAYKIIMOHHOI'O TOKa

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

Temarudeckui OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITE€IbHOCTH YYALIUXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
Mexannveckoe MexaHndeckoe ABWXeHHE. MarepuanbHas | AHaJIM3 C IOMOIIBIO MeJjarora u 00CyXIeHUE Pa3InuHbIX IPUMEPOB MEXaHUYECKOTO JIBUYKEHHSI.
JABHUKeHUE touka. Cuctema otcuéra. OtHocuTenbHOCTh | OOCYXIEHHE COBMECTHO C MEAAaroroM IrpaHull MPUMEHUMOCTH MOJIENIN «MaTepHaIbHas TOUKa.
U CIIOCOOBI ero MEXaHW4eCKOro  JBWXKeHHsA.  PaBHoMmepHoe | Onmcanue mocie OOCYXKISHHS C I€1aroroM MEXaHW4eCKOro ABMIKEHHS Pa3IMYHBIMH CIIOCOOaMU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepaenomepnoe | (ypaBHeHue, Tabuna, rpaduk).
npamonuneunoe  Osudxcenue.  CpenmHss  u | AHamuM3 TOJ PYKOBOJACTBOM Ielarora JKM3HEHHBIX CHUTyallMif, B KOTOPBIX MPOSBIIAETCS
M2HOBEHHAS cKoOpocmb mena npu | OTHOCHUTENIBHOCTh MEXaHUYECKOT'O IBUKEHUS.
HEPABHOMEPHOM OBUNCEHUU. Habnromenne MeXxaHUIeCKOTO JBIDKEHUS TeJa OTHOCHTEIFHO PAa3HBIX TENl OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHeHHE TIyTeH U TPaeKTOPHUI IBHKEHHUS C OMOPOH Ha TEXHOJOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobopmHOE | megarora OZHOTO M TOTO JKE€ Tela OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

nageuue. Onvimot I anunes.

Pagnomepnoe Osudicenue no oxpys’cHocmu.
IHepuoo u wacmoma obpawenus. Jluneiunas u
yenoeas ckopocmu. Llenmpocmpemumensroe
ycKopeHue.

Hemoncmpayuu

1. HaGmrogeHne MEXaHMYECKOT'O IBMKEHHUS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE nyred U TpaekTopui
JIBIDKGHUS OJHOTO W TOTO K€ Tena
OTHOCHUTEIIFHO PA3HBIX TEJ OTCUETA.

3. UsMepeHHEe  CKOPOCTH H  YCKOPEHHUS
IPSMOJIMHEHHOTO JIBIDKCHHS.

4. UccnenoBanue
PaBHOYCKOPEHHOTO JBIKCHUS.

5. Habnronenne  IBUKEHUS
OKPYXXHOCTH.

6. Habumronenue
MPOUCXOIAINX B
«Tenexka» mnpu e€
YCKOPCHHOM  JIBH)KCHUU
kabuHera Quznky.

MPU3HAKOB
TClIa 1o

MEXaHUYECCKHUX SIBJ'IGHI/II\/’I,
cuctemMe  OTcuéra

PaBHOMEPHOM |
OTHOCHTCIIHLHO

AHanu3 ¢ moMonIbio mefarora Tekcra ["ammres 00 OTHOCHTEIPHOCTH ABIKCHHUS; BHITIOHEHHE 3aJaHU N
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimme BBEYUCIEHUS TO 00pa3lly CpemHEedl CKOPOCTH CKOJBKEHHUS OpycKa WM IBHKCHUS
IapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONOPOil Ha TEXHOJIOIMYECKYI0 KapTy 110/ PYKOBOJICTBOM II€Aarora criocoooB
MpUOIIHKEHHOTO OIIpEeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMIKOCTH, MOZEIH DJIEKTPUYECKOT0 aBTOMOOMIIS M T. 1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBHYKEHHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHWE O MPHHIUIIAX JCHCTBUS TPUOOPOB, H3IMEPSIOMINX
(ctimmomeTpoB).

[pocrelimme BBYUCIEHHS 1O 00pa3lly MyTH W CKOPOCTH MPH PAaBHOYCKOPEHHOM IPSMOJMHEHHOM
JIBIOKCHUU Tela.

OrmnpejeneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBIDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOI0 JIBUKEHHS TeJla OT BPEMEHH.
OmnpeneneHre ¢ TOMOIIBIO I[eJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBHIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepeHne 1o cxeme IOcCie pPacCyKAEHHs C MeJaroroM Mepuoja M 4acTOThl OOpallleHusl Tena 0o
OKPY>KHOCTH.

OmnpeznencHre HaXOXKACHUS TOJ PYKOBOJICTBOM IEarora CKOPOCTH PaBHOMEPHOTO ABHIKCHHS Tela
IO OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuvie padbomot u onvimul.

1. Koncmpyuposanue mpakma 0is paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. OnpeneneHue cpenHei CKOpOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHre  yCKOpPEHHS  Tenma  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. VlccnenoBaHue 3aBHCUMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesuvl: ecnu npu
PABHOYCKOPEHHOM osudIceHUU be3
HAUAIbHOU CKOPOCMU NYMU  OMHOCSMCI
Kak  pso Heuémnulx yucei, mo
coomeememeyrouue POMEIICYMKU

epemMeru 00UHAKOBHL.

Pelienue THUIOBBIX pacqéTme 3aJa4 B 1—2 JICUCTBHS C OHOpOﬁ Ha aJilrOpUT™M, MNpCABAPUTCIBHO
pa306paHHLIﬁ COBMECTHO C€ [MOeaaroroMm Ha OIpPCACICHUEC KUHCMATUYCCKUX XapaKTCPUCTUK
MEXaHUYECKOI'0 ABUIKCHHUA PA3JIMIHbIX BUJOB.

PacnioznaBanue u HpI/I6J'II/I)KéHHOC OIIMCAaHHUC I10 06p33Hy I0CJIC 06CY)K,H€HI/IH C negaroroM pasjn4yHbIX
BUOB MCXaHWYCCKOI'0 ABMIKCHUA B MNPHUPOJAC U TCXHHUKE (Ha npumepax CBOGO,Z[HO najgarommx TeCIi,
JBHMIXKCHUA )KUBOTHBIX, HeOECHBIX TCJI, TDAHCTIOPTHBIX CPEACTB U I[p)

B3aumopeiicteue
Ted (20 v)

IlepBbiii 3akon Helorona. Bropoit 3akoH
Hrerorona. Tperuit 3akon Herotona. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenusi:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocmos. Hegecomocmo
U nepezpysKu.

PaBHOBecHe MaTepHaIbHON TOYKH.
Abconromno  meépdoe  meno.  Pasnosecue
meépooeo  mena ¢ 3AKPenNéHHOU  OCbio
spawjenus. MOMEHT cuinsbl. [Jenmp msowcecmu.

Jemoncmpayuu

1. 3aBHCHMOCTD YCKOpEHHS Tejla OT MAacChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. HabmozeHne  paBeHCTBa  CHII

B3aUMOJEHCTBUM TEIN.
3. 3MeHeHne Beca Tena INpU YCKOPEHHOM

pu

Habnronenue u 00CyKIeHHE COBMECTHO C IIEAAarOrOM OIBITOB C IBM)KCHHEM Tela MPH YMEHBIICHHU
BIIMSIHUS IPYTHX TN, MPEMSATCTBYIOMINX IBIKCHHIO.

AHanm3 To cxeMme MOCJIe PACCYXACHUS C IeJaroroM TeKcTa [ammies ¢ OMHCaHWEeM MBICICHHOTO
JKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH IO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre MoJT PyKOBOJCTBOM TeIarora BO3MOXKHOCTH BBHITIOJHEHHUS 3aKOHA HHEPIIHU B Pa3IMIHBIX
CHUCTEMax OTCUETa.

Habnromenue u 00CYXICHHE COBMECTHO C IEAaroroM MEXaHHYCCKHX SIBICHHM, MPOUCXOMASANIMX B
cucreme otcuéra «Tenexka» mpu e€ pPaBHO-MEPHOM U YCKOPEHHOM JBHKCHUH OTHOCHUTEIHHO
kabuHera pu3nKu.

ﬂeﬁCTBHH C BEKTOpaMH CHUJI: BBIITIOJIHCHHUE 3anaHm‘/'1 110 CJIOKCHUIO U BBIYUTaAHHUIO BEKTOPOB.
Habnromenue 3a MPOBEACHHEM OIBITOB, IEMOHCTPUPYIOIIAX 3aBHCHMOCTh YCKOPEHHS Tejla OT
MPHIOKEHHOW K HEMY CHJIBI B MAcCChI TeJa.

AHanu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJIOTMYECKYIO KapTy IO pPyKOBOJCTBOM IIe/Iarora siBICHHUH ¢
HCIIOJIE30BaHUEM BTOPOTO 3aK0Ha HproTOHA.

Pemenne TUMOBBIX pacyETHHIX 33a7ad B |—2 NEWCTBUS C OMOPOH HAa AITOPHUTM, IMPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TEJaroroM C HCIOJb30BAHHEM BTOPOro 3akoHa HEIOTOHa W mpaBmIia
CJIOYKEHUS CHIL.

OnpezeneHre COBMECTHO C TEIaroroM )XECTKOCTH PYKUHBIL.

AHanmu3 cHUTyaIlil ¢ OMOpPOil Ha TEXHOJIOTHYECKYIO KapTy TOJA PYKOBOACTBOM II€NIarora, B KOTOPBIX
HaOoa0Tes ynpyrue aedopmaryn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHble padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIb)KEHUS OT CHUJIBl  HOPMAJIbHOTO
JIaBJICHUSL.
2. Onmpenenenne  Kod(pPUIUEHTA  TPEHUS
CKOJIbKCHHS.

3. OmnpeneneHue KECTKOCTH TPY>KUHBI.

Pemenue THMOBBIX pacdy€THBIX 3afad B 1—2 AEHCTBUS C OMOPOIl Ha alroput™, HpeaBapUTEIbHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasneHusi. CoBMeCTHOE 00CyK/IeHHE Pe3yIbTaTOB HCCIICIOBAHUS.

Omnpenenenye 1Mo KOHTPOJIEM IE1arora ¢ ONOpOi Ha KOHCIIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHUSI.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBIH COBMECTHO C TIEIarOTOM C MICIIONB30BAHUEM (OPMYIIBI IS CHITBI TPEHUS CKOJIBKCHHUS.
AHanm3 TO cXeMe IIOCNie PacCyKICHHS Iefarora O IBIDKCHHH Tel TOJBKO TOJA JCHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsACHEHHE TI0J] PYKOBOJCTBOM IEIarora He3aBUCHMOCTH YCKOPEHUS CBOOOTHOTO TAICHHUS OT MacCHhI
Tena.

OHeHKa COBMCCTHO C II€JaroromM BCJIWYHHBI CUJIbI TAT'OTCHMA, [[eﬁCTBy}OHleﬁ MEXKIY ABYMsS TEJIaMU
(anst pa3HBIX Macce).

Amnanus ¢ OHOpOf/lI Ha [[I/I}laKTI/ILIeCKI/Iﬁ Marepuajl ABUKCHUA HEOECHBIX TeN 1oa HeﬁCTBﬂeM CHJIbI
TATOTCHUA (C HUCIIOJIb30BAaHUEM AOIIOJIHUTCIIbHBIX HCTOUYHHUKOB I/IH(I)OpMaHI/II/I).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOWM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.

Habnromerne u oOCyXJeHHE C TOMOINBIO IIEAarora OINBITOB IO WM3MECHEHHIO Beca Tela
IIPU YCKOPEHHOM JIBUKEHHH.

AHanu3 ¢ NOMOILBIO NE€Jarora ycioBUi BOSHUKHOBEHUS] HEBECOMOCTH U NIEPErPY3KHU.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ ONMOpPOM Ha ajaropuT™, NpeABapUTEIbHO
pa300paHHBIIl COBMECTHO C TIEJarOroM Ha OIpeAeICHHE Beca Tejla B Pa3INYHbIX YCIOBHUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Iearora Cui, AEHCTBYIOUINX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema.  HMsmenmenue  umnyiasca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CHWJI TSDKECTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMaNbHAs HEPTHA
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnasn sHepaus Ccocamou NPYHICUHBL.
Kunernueckas 3HEprusl. Teopema o
KuHemuuecko 9Hepeuu. 3aKOH COXPAHCHHS
MEXaHUYECKOHN YHEPTHH.

Hemoncmpayuu
1. Tlepemaua uMmynasca NPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIyJNbca MpH aOCOIIOTHO

YOpyroM B3auMOJIEHCTBHU.

HaOmonenne peakTHBHOTO IBHXKEHHS.

6. CoxpaHeHHEe MEXaHMYECKOH 3HEpruu Ipu
CBOOOTHOM TaICHUH.

7. CoxpaHEeHHE MEXaHHYECKOH HHEpPTHu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue pabOTBI CHIBI TPEHHSA MpPHU
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabEMe rpy3a C HCIIOJIb30BaHUEM
HETIOJIBM)KHOTO Y TIO/IBI)KHOT'O OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

SHEPIHH IpH

o

HaGmonenue u o0cyx/ieHne ¢ OMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOUIHNX Tepeady UMITYJIbCca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpPY)KaroIleil JKU3HK C MCHOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guonorus).

[IpumeHeHHEe COBMECTHO € IENAaroroM 3aKOHA COXPaHEHUs HMMIIyJdbca U1 pacyéra pe3yJsbTaToB
B3aUMOJICHicTBHAA Ten (Ha TpHMEpax HEYNPYroro B3aUMOICHCTBUS, YIPYTOro IIEHTPAIBHOTO
B3aMMO-ICHUCTBUS IBYX OJMHAKOBBIX TEJ, OJJHO M3 KOTOPHIX HEMO-BHKHO).

Pemenne THUMOBBIX pacyE€THRIX 3agad B 2—3 JEWCTBUSA C OMOPOH Ha ANTOPHTM, IMPeIBapUTEIBHO
pa300paHHBIl COBMECTHO C II€JJarOrOM C HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C MCIOJIb30BaHUEM HETIOJIBHIKHOTO U ITOJBH)KHOTO OJIOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora MoTeHIUAIbHOM SJHEPTHU YIPYTO Ie(OPMUPOBAHHON NPYIKHHBI.
V3MepeHue cOBMECTHO C MearoroM KHHETHYEeCKOH SHepruHy Tejla 1o JUIMHE TOPMO3HOTO MyTH.
Habnromenne 3a 9SKCIIepUMEHTANBHBIM CpPAaBHCHHEM W3MEHCHHS MOTEHIMAIbHON W KMHETHYECKOH
SHEPruM Tena Npu ABMKEHHUH M0 HAKIIOHHON TUIOCKOCTH.

Habnromenune 3a KcrieprMEHTAIbHON NMPOBEPKON 3aKOHA COXPAHECHUS MEXaHHYECKOH YHEPTHH TPHU
cBOOOTHOM TIaJICHHH.

[IpumeneHne Ha HauyaJbHOM YPOBHE, C ONOPOM Ha IUIAKTUYECKUH MaTepual 3aKOHAa COXpPaHEHUSs
MEXaHUYECKOH dHepruu AJisl pacuéra NOTeHIIMAIbHON U KHHETUYECKOW SHEepruil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIOJH30BAHHEM 3aKOHA COXPAaHEHHUS MEXaHHYeCKOU
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 1)

Mexanuuyeckue
KoJieoanus (7 1)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuky.  Ilpespawenue  sHepeuu  npu

KONeOamenbHOM OBUINCEHUU.

3aryxatomue KonebaHus. BbIHYXIeHHBIE

KojeOanus. Pe3onanc.

ﬂemoncmpauuuz

1. Habmonenne  KomebaHWM  Ten  TOJ
JICHCTBHEM  CHJIBI  TSDKECTH M CHIIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KoJeOaHWHA U
pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Onpenenenue  9acToTel W Iepuoja
KoJieOaHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. Ompenenende  4acToTBl W IepHoJa
KoJIeOaHUH TPYXKUHHOTO MasTHUKA (WU
JJEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCHUMOCTH  IIepHOJIA
KOJICOAHWH TOABENICHHOTO K HUTH Tpy3a
OT JJTUHBI HATH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEPHOJA
KOJICOAHWH TPYXUHHOTO MAasSTHHKA OT
MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIpoBepka HE3aBUCHMOCTH nepuoia
KoniebaHui rpy3a, NOABEHICHHOTO K HUTH,
OT MaccChl rpy3a.

6. OnbITHI, AEMOHCTPUPYIOIIUE 3aBHCHMOCTh

neprosa KoJIeOaHuH NPY>XHHHOTO
MasTHHKa OT MacChl Ipy3a U >XECTKOCTH
NPYKUHBL

7. I3MepeHne  yCKOpPEHHs  CBOOOIHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTpanus).

Habnronenue xonebGaHuii moJ DeHCTBHEM CHII TSHKECTH M YIPYTOCTH U OOHapy)KEHHE IPU MOMOILH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IIearoroM KoieOaHWil rpy3a Ha HUTH M Ha npyxuHe. OmpenencHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TIOMOILBIO M1Earora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

ITpoBepka c OHOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBUCHMOCTH
nepro/ia KojebaHuii rpy3a, MoJBEUICHHOT'O K JIGHTE, OT MacChl Ipy3a.

Hab6nronenue u o0cyxIeHUE MO PYKOBOJCTBOM IIEIarora OMBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO IeJarora MaTeMaTHYeCKOTO M NPY)KUHHOTO MasgTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIHM OLICHKOH 4acTOTHI (Iepruoma)
KosiebaHui
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MexaHudyeckue
BOJIHBI. 3BYK
(89

Mexannueckue BOJIHBI. CaoiicTBa
MEXaHMYECKHUX BOJIH. IlpodonvHule u
nonepeunvle 80Mbl. [IUHA B0IHbI U CKOPOCMb
eé pacnpocmpanenus. Mexanuueckue 60Hbl 6
meépoom meie, celicmuyeckue 8onnvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

MOTIEPEYHBIX BOJH.
2. HaOmrozeHue 3aBHCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKyCTHYECKHIA pe30HaHC.

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11e/1arora BOJHOBBIX SIBJICHUH B OKPYKarOIEM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHAPYKEHHE aHAJOTHYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOASHBIC BOIHEI).

Brrunciienne B 1—2 AeWcTBUS ¢ OMOPOH HA alTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TIPAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KosiebaHui.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHMCIIE C UCIOJIB30BAHUEM MY3bIKaIbHBIX
UHCTPYMEHTOB).

HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.

YreHne COBMECTHO C neaaroroM OpUruHajJbHOr'0 TEKCTa, HOCBHHIéHHOFO HCIIOJIb30BAHUIO 3BYKa (I/IJ'II/I
yIBTpa3Byka) B TEXHHUKE (9XOJIOKAIMA, YJIBTPa3ByK B MEAUIMHE U 1p.); BBINOJHEHHE 3aJaHHH
IO TEKCTY (CMBICIIOBOE UTEHHUE)

Pazneun 10. Jy1eKTPOMArHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(8)

ToJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX BOJIH OJis COMOBOUL CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTa.
Ckopoctb cBeTa. BonHoBBIE CBOIICTBa cBETa.
Zlemomcmpauuu2
1. CpoiicTBa 371EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padomot u onvimol.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH c MIOMOIIBIO MOOHIILHOTO
TeneoHa.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne TPOCTBIX PACCYXKIACHWM HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKEHUH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b JEKTPUUECKOTO U MarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMECHTANBHBIM N3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOIH (B TOM YHCIE C
MTOMOIIIBI0 MOOIIIFHOTO TeedoHa).

AHanu3 ¢ NOMOILBIO NeJarora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C II€1aroroM TEKCTOB, OIMCBHIBAIOIIMX MPOSBIEHUS 3IIEKTPOMArHUTHOIO
W3IYYCHUS B IIPUPO/IC: KUBBIC OPTaHU3MBI, H3ITy4eHHST HEOSCHBIX Tell (CMBICTIOBOE UTCHUE).
PacniosnaBanue v aHanu3 pa3au4HbIX MPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUSA C OMOPOHM Ha aIrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBbie siBieHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast mMonenb cBeta. McTOYHMKM CBeTa.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwvi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonnoe suympennee ompasicenue ceema.
Hcnonvzosanue nonnozo enympennezo
ompasicenus 8 ONMUUECKUX C8emMoBooax.

,Zlemoucmpauuuz

1. IlpsiMosMHEHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. OnTHYeCcKuil CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

1. HCCJ’IG,I[OB&HI/IG 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiydya OT YyIJa
naacHus.

2. N3ydyenne XapakTEpHCTHK H300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaOnromeHue OMBITOB, NEMOHCTPUPYIOIIMX SBJICHUEC MPSIMOJHMHEHHOTO pPAaCIpOCTPAHCHUS CBeTa
(BO3HMKHOBCHHME TCHU W MOJYTCHH), ¥ MX HMHTCPIPETAIMS C KCIOJH30BAHHEM IOHATHS CBETOBOTO
Jy4a.

OO0bsicHEHHE U MOJETUPOBAHUE TOCIE PACCYKACHUS C MEJaroroM Mo CXeMe COJHEUHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMUYECKYIO KapTy MO pyKOBOJACTBOM Il€jarora 3aBUCMMOCTH yria
OTpPaXKEHMsI CBETOBOIO JIy4ya OT yria najcHusl.

WzyueHne ¢ moMOmIbIo IeAarora CBOMCTB M300paXeHUS B INTOCKOM 3epKaje.

Habnronenne u oOBSICHEHHE COBMECTHO C II€arorOM OIBITOB II0 TIOJYYEHHIO H300pakeHUH B
BOTHYTOM W BHIITYKJIOM 3epkajiax. HaOmoaeHrne U 0ObsICHEHHE TOCIe PacCyKICHUS C IEJaroroM Io
CXeMe OIBITOB I0 MPEJOMIICHUIO CBETa Ha IPAHULIE PA3IIUYHBIX CPEJ, B TOM YKCJIE OMBITOB C MOJIHBIM
BHYTPEHHUM OTPaKCHUEM.

UccnenoBanue mox pyKOBOJACTBOM Ilefarora 3aBUCHUMOCTH yrja MPEJIOMIICHHUS OT YIJIa MNaJeHUus
CBETOBOIO JIy4ya Ha TPAHULE «BO3LyX—CTEKIIO».

Pacnio3snaBanue ¢ momoIiblo nejarora sIBICHUN OTPa)KCHHsI W MPEJIOMIICHHS CBETa B ITOBCEIHEBHOU
JKU3HU. AHAIU3 U 00BSCHEHHE COBMECTHO C TIEIarOrOM SIBIICHUSI ONITUYECKOTO MUPaXKa.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeiicTBUsS ¢ OMOpPOM Ha aaropuT™, NpeABapUTEIbHO
pa300paHHBIN COBMECTHO C TIEJarOTOM C HCIIOF30BAHAEM 3aKOHOB OTPaXCHHUS U MPEIIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudops (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpPOCKONd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bauzopykocms u danbHozopkocmes.

jIeroHcmptmuu2

1. Xonx nmydeit B cobmuparonieit TuH3e.

2. Xopn jrydeii B paccenBaloIeii JTMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIMH3.
4. MpuHIUT TIeHCTBHS
MHKPOCKOIIA U TEJIEeCKOTa.
5. Mogens rinasa.

¢oroanmapara,

[Mony4yeHue MOa KOHTPOJIEM MeAarora W300paKCHWH ¢ MOMOIIBI0 COOMpAIOIICH U pacCeuBaroIeit
JIMH3.

OmpeneneHre ¢ OMOPOW Ha aNrOpPUTM Pa3pabOTaHHOTO COBMECTHO C MeAaroroM (HOKyCHOTO
PacCTOSIHUS M ONTUYIECKOH CHIIBI COOUPATOIIEH JTHH3HI.

AHanmn3 COBMECTHO C neaaroromM yCTpOﬁCTBa u TpUHOUIIA HeﬁCTBHH HEKOTOPBIX OINTUYCCKUX
nprbopoB: poTroamnmapaTa, MUKpocKora, Teneckona (MC — OHonorus, acTpOHOMUS).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIATbHO30PKOCTH, ITpUHIMNA AelcTBHs 04KoB (MC — Ounosorus).
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Jlabopamopnuvie padomot u onvimul.

1. Ilonydenue wu300pakeHW C IIOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PpACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
ysemos. /ucnepcus ceema.
,Zlemtmcmpamm2
1. PaznoxeHue Oenoro cBera B CIEKTP.
2. [Nony4yenue Oeoro cCBeTa MPHU CIOKCHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CIIEKTP.

2. OnBITH IO BOCHPHUATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUITBTPEL.

Habroienne COBMECTHO € TIEJaroroM Io pa3jIoskKeHHI0 OeJIoro CBETa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6eJ10T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.

IIpoBenenue u oOBsICHEHHE O] PYKOBOACTBOM II€Aarora OMBITOB IO BOCHPHUSITHIO I[BETAa NPEIMETOB
IpYU UX HaONIOZICHUH Yepe3 [IBETOBbIC (DMIbTPHI (LIBETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

Onvimul Pezepghopoa v TutaHeTapHast MOJIENTb
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamoie cnekmpeoi.

OO6cyxIeHne ¢ TOMOINBIO TIejarora nenu onbIToB Pesepdopma 1o mnccieqoBaHWIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJMKHBIX PpE3yJIbTaTaXx OIBITOB B 3aBHCUMOCTH OT MHPEAIONaraeMoro
CTPOEHHMS aTOMOB, ()OPMYITHPOBAHNE BHIBOAOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JIMHEHYATBhIX CIIEKTPOB W3JIyYSHHsS! Pa3IMuHBIX
BeriecTB. OOBSICHEHHE C ONOPOH Ha AMTAKTHYECKUI MaTepHall IMHEHYAThIX CIIEKTPOB U3ITYICHUS.

Ctpoenne
aTOMHOTO sIApa
(6 1)

PannoaktuBHOCTE. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHME  aTOMHOTO  sijipa.
Hyxnonnas modens amomnozo adpa. Hzomonei.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CriexTpbl H3ITy9YEeHUS U TTOTIIOIICHUS.

2. CnexTpbl pa3jIMuHbIX Ta30B.

OO0cyxIeHHEe COBMECTHO C I1€1arOroM BO3MOKHBIX FHIIOTE3 O MOJIENSX CTPOSHHUS sIIpa.

OmnpeneneHne Mo cXeMe ¢ MCI0Ib30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJICTBOM IeJarora
COCTaBa siJep IO 33/JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIAM U IO TOJIOXEHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopo Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOACTBOM IeJarora N3MeHeHHs cocTaBa sjpa
1 €ro MOJIOXKEHUsI B IEpHOANUYECcKoil cucteme npu | -paguoaktuBHocT (MC — Xumus).
HccnenoBaHue ¢ MOMOIIBIO MEAArora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusM.

HaGmonenue 3a neMoHCTpanued paboThl H3MEPEHUS PAJAHAMOHHOTO (pOHA C TOMOIIBIO TO3UMETPA,
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3. Crextp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuvie padomot u onvimol.

1. Habnioodenue cniownvix U JAUHEUYAMBbIX
CREeKMpPO8 U3NLYYEHUSL.

2. UccnenoBanue TPEKOB: HU3MEpEHUE
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLICHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJIB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
6uosorus).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpreTukKa. Heticmesus
PAOUOGKMUBHBIX — UBTYYEHUl  HA  Jicusble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabota c4yéTunKa HMOHMU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpamus  W3IyYeHHUs  HPUPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenne THMOBBIX pacdy€THBIX 3amad B |—2 neHcTBUS C ONOPOM HAa AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apANOBBIX YHCEN HA OINpPENCNICHHE PE3YNbTaTOB SACPHBIX PEaKLUi; aHAIN3 BO3MOXXHOCTH HIIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OOcyxIieHHe COBMECTHO C MEJaroroM IEpCHEKTHB HCIOJIb30BAaHHS YIPABISEMOrO TEPMOSAIECPHOTO
CHHTE3a.

OO6cyXIeHre COBMECTHO C IIEJaroroM MpPEeHUMYIIECTB M 3KOJIOTHYECKHX IpOoOJieM, CBA3aHHBIX C
saepHoi sHepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

CucremaTu3anus
u 00001meHne
MPEJAMETHOTO
coJIeprKaHus

U OmbITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
IIPU U3YYCHHUHU
BCETO Kypca
¢bu3uKn

O6o0menne  comepkKaHusd — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢husuku:
MEXAaHUYCCKHUE, TCIJIOBBIC, 3JICKTPOMArHUTHLIC,
KBaHTOBEIC SIBJICHHSI.

HayuHbIii MeTOIl TO3HAHUS U €T0 peau3allus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

Brimonnenne ¢ TWoOMONIpI0  Mefarora  yYeOHBIX — 3aJaHUM, TpeOyIOmMHMX  JeMOHCTpaluu
KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIMX  E€CTECTBEHHOHAyYHYH)  IPaMOTHOCTb:  NPUMEHEHMS
MOJIyYCHHBIX 3HAHMWN [UISI HAyYHOTO OOBSCHEHMSA (U3MYECKHUX SBICHUH B OKpYXaromeHd mpupone
Y TTOBCE/THEBHOM KM3HM, a TaKXKe BBIABICHHS (PU3MUECKHX OCHOB PsAlla COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNS! OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX YMEHHMH JUIS MCCIIeOBaHUs (QU3MUYECKHUX SIBICHHUH, B
TOM 4YHCJI€ JUIsl IPOBEPKU THIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEN.

Pemenne TumoBeIX pacu€THBIX 3agad B 1—2 neiicTBUS ¢ ONOPOM Ha alrOopUTM, MpPeaBapUTENHHO
pa3o0paHHbBII COBMECTHO C IIEaroroM, B TOM YHCJIE IpeIIoiarallinX UCIOIb30BaHHE (U3NIECKON
MO/IETIM | OCHOBAHHBIX HA COJIEPXKAHUH PA3IMYHBIX PAa3/IeNIoB Kypca QHU3HKH.
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