MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe YUpeKIeHne
«Cpennss o01meo0pa3zoBarejibHas mkoJjaa Ne 13»

AJAIITUPOBAHHAS PABOYASA ITPOI'PAMMA

OCHOBHOTO 00111eT0 00pazoBanus (5 — 9 kiacc)
TU1s1 0OYYaIOIIUXCS C 3a7EPIKKOM TICUXUYECKOTO Pa3BUTHS
yueOHOro npeamera «Pusuka

r. Hedreroranck



OI'JIABJIEHUE

[TOACHUTEJIBHASM BATIMCKA ...t 3

COHEPXXAHUE YUEBHOI'O [TIPEJAMETA «@U3UKA» ....cvvveiiiiiieiieeeec e 8
TEKITACC ..o 8
G KITACKC i 11
O KITACC ..o 14
[IpuMmepHbIE KOHTPOJILHO-U3MEPUTEbHBIE MaTepuaibl ..Omuodka! 3akinaaka He
omnpeneJeHa.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITPE/IMETA

«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPAZOBAHUA .............. 19
JINIHOCTHBIC PEBYIIBTATBL.v.eeuvvveeistrressssresssstesesssseeeasssesssssessssssesssssssessnssesssnssessnnes 19
MeTanPEIMETHBIC PE3YIIBTATBI ....uvvveessrreesisreeessssresasseessssesssseesssssesesssseessnssessnnes 21
TIPEAMETHBIE PEBYIIBTATBL «....vveerereesreessresssneesseeassseessneessneessseesnesasnesessneesnneesneens 22

T KITACC ettt sttt e sba e nrne e nnree s 22
B KITACC ...ttt ettt et nbe e 25
O KITACC ittt ettt sttt e e nba e nnaeennee s 29
TEMATHUYECKOE ITJTAHUPOBAHUE ........cooiiiiiiiiiii e 33



AnantupoBaHHasi pabodasi mporpamma mno ydeOHoMmy mpeamery «Duzukar
(6a3oBBIii ypoBeHB) (mpeaMmeTHas o007acTh «EcTecTBEHHO-HAy4YHBIC MPEAMETHD»)
(mamee COOTBETCTBEHHO — MpOTpaMMa 1o Ghu3uKe, Pr3rka) BKIFOYAET MOSICHUTEIBHYIO
3alUCKY, COJIepKaHue OOyUYEHUs], TJIAHUPYEMBIE PE3YJbTAaThl OCBOCHUS MPOTPaMMBbl
1o pU3HKE, TEMATHIECKOE IJIAHUPOBAHHUE.

[TOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas paboyass mporpamMma 1o (GU3MKE A9 O00ydarolmuxcs ¢
3aJIep KO mcuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOJArOTOBJIEHA Ha OcHOBe DenepalibHOrO TrOCYJIapCTBEHHOIO
o0pa3oBaTeNpHOTO  CTaHAApTa OCHOBHOTO  oOmiero  obOpasomanus  (IIpukas
Munnpocemenuss Poccun ot 31.05.2021 r. Ne 287) (manmee — dPI'OC OO0O),
®denepanbHOl aAanTUPOBAHHOM 00pa30BaTENIbHONW MPOTPaMMbI OCHOBHOTO OOIIEro
oOpa3zoBaHus JUIsl OOYYalOIIUMXCSl C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBBS
(ITpuxa3z Munnpocsemenuss Poccun ot 24 Hoa0ps 2022 r. Ne 1025), denepanbHoi
pabodeil mporpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS MO Y4YEOHOMY IpeIMETy
«Duszuka» (6a30BbIil ypoBeHb), KoHienmuu mnpemnojaBaHus Y4yeOHOTO IpeaMeTa
«duzuka» B oOpa3oBaTeldbHBIX  opraHu3ainusx Poccuiickoit ~ Dexepanuu,
peanu3ylonmx OCHOBHBIE o0OIIeoOpa3oBaTeibHbie MporpamMmbl, DeaepanbHON
paboueii mporpaMmbl BOCIMTaHUS, C YYE€TOM paclpeleleHHBIX I0 Kiaccam
MIPOBEPSIEMBIX TPEOOBaHMI K pe3yibTaTaM ocBoeHus1 DenepaibHON alallTHPOBAHHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHus sl 00yUYarOIINXCSI C
3a/1EPKKOM IICUXUYECKOTO PA3BUTH.

O0mas xapakTepucTUKa y4e0HOro npeamera «Pu3znka

Vuebubiii  mpeaMer «®Puzukay  ABIACTCS  CHCTEMOOOPA3yIOIMIMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI MHUPO3JaHUS
SBJISIFOTCSL  OCHOBOM  COJEp)KaHUSI KypCOB XWMHUH, Ouoyioruu, reorpadpuu u
acTpoHomuu. PDu3uka BOOPY)KAET OOYYAIOIMIMXCS HAayYHBIM METOJIOM TO3HAHUSI,
MO3BOJISIFOIIMM MOJy4aTh OObEKTUBHBIC 3HAHUS 00 OKPYKAIOIEM MUPE.

[IpenMeT MakcUMaIbHO HaMpaBiieH Ha GOPMUPOBAHUE UHTEPECA K PUPOTHOMY
U COUMAJIBHOMY MHpPY, COBEPIICHCTBOBAHHE TO3HABATEIBHON AEATEIBLHOCTH
obyuarommxcs ¢ 3I1P 3a cueT oBmageHUsT MBICIIMTEIIPHBIMHU OIEpAlUSIMU CPABHEHHS,
0000I11IeHN S, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBO€ MHEHHE, (POPMUPOBAHHE
BO3MOKHOCTEH COBMECTHOM ACSITCIbHOCTH.

Wzyuyenne ¢usuku crnocoOCTByeT pa3BuTuio y oOyuatommuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO  BOOOpaKeHMS, (PYHKIIMOHAIILHOW TPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh M KPUTHUYECKH AHAIM3UPOBATH WH(GOPMAIHMIO, MPEACTABICHHYIO B
pa3MUHBIX hopMax. 3HAUMMOCTh IIpeAMETa JIs Pa3BUTHUS KU3HEHHONW KOMITCTCHITUN
00yJaroIMXCsl 3aKJII0YAETCSl B YCBOCHUU OCHOBBI (DU3NYECKUX 3HAHUN, HEOOXOUMBIX



JUISl TIOBCEJIHEBHOW »W3HM;, HABBIKOB 370POBOTO M O€30MACHOrO ISl YellOBEKa U
OKpY>Karollen ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUUECKON KYIBTYPHI.

[Iporpamma oTpaxkaer coaepxaHue oOydeHus: npeamery «Pu3nka» ¢ y4yeToM
0CcOo0BIX 00pazoBaTeNbHBIX IOTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM MPEAMETOM IPEICTABIIAET ONPEACICHHYIO TPYAHOCTD I OOYYAIOIIMXCA C
3I1P. D10 cBs3aHO ¢ 0COOCHHOCTAMHU MBICIUTENBHOU AESITENBHOCTH, IEPUOIUYECKHUMHU
KOoJeOaHUsIMU BHUMAHHS, MalbIM OOBEMOM MaMATH, HEIOCTAaTOYHOCTHIO OOIIETro
3amaca 3HaHUM, TMOHWKEHHBIM I103HABATEIbHBIM WHTEPECOM W HU3BKUM YpPOBHEM
pPEUYEBOr0 pPa3BUTHSL.

s mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumka»
HeoOxonuMa  ajganTamuss o0beMa M xapakTepa ydyeOHOro wmarepualia K
MO3HABATENLHBIM BO3MOXHOCTSIM JIAHHOW KaTeropuu OOydYalolIMXcsa, Y4eT HX
O0COOEHHOCTEW pa3BUTHUS: UCIOJIb30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

JlanHast mporpaMma KOHKPETH3UPYET COJACpNKAHHE MPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOpa30BATEIBHOTO CTaHAApPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YUYEHUsI PA3ACIOB (U3MKUA C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKH y4eOHOTO TMPOILECCa, BO3PACTHBIX H
MICUXO0JIOTUYECKUX 0COOeHHOCTEH 0Oyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00I11E€TO
oOpa3oBaHus, ONpEACNSIET MHUHUMAJIbHBIA HA0Op OMNBITOB, JEMOHCTpAIU,
IPOBOAMMBIX ~ YYMTEJIEM B Kjacce, JabopaTopHbIX pabOT, BBIIOJHAEMBIX
00yYarOIIMUMHUCH.

Metoauueckoit ocHOBOW u3yueHUs: Kypca «®dusmka» Ha ypoBHE OCHOBHOI'O
o011ero oOpa3oBaHMs ABJISIETCS CUCTEMHO-AESITEIbHOCTHBIHI HOJIXOJ,
o0ecreunBaloUi  JOCTUKEHUE JINYHOCTHBIX, METANpPEAMETHBIX W MPEAMETHBIX
oOpa3oBaTeNbHBIX  PE3yJbTAaTOB HOCPEICTBOM OpraHu3alu aAKTUBHOMU
MO3HABATEJIbHON JEATENBHOCTH OOYYaIOLIMXCS, YTO OYEHb BAXXHO MPU OOyUYEHHH
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

Hean u 3axa4u n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wu3zydyeHus yueOHoro mnpeamera «Ddusukay mnpencTaBiIeHbl B
®denepanbHOM paboueit mporpaMme OCHOBHOTO 00111eT0 00pa3oBaHus.

OcCHOBHOM 1eNbI0 O0yYEeHHsI AETel ¢ 3aJepKKON MCUXUYECKOrO pa3BUTUSA Ha
JAHHOM TIpEIMETE SBIISIETCS: MOBBIINICHHE COLMAIBbHON ajanTaluu JAeTel uepes
npuMeHeHue GU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak ¥ JJIs1 HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOLIMX  OCHOBHYIO  0Opa3oBaTelbHYIO  MpOrpammy,
JOMUHUPYIOIIEee 3HaUeHHE TPUOOPETAIOT TaKue yeiu, Kak:

. npuoOpeTeHue uHTepeca u crpemiienus odydarommuxcs ¢ 3[1P k nayunomy
M3YYEHUIO MPUPOJIbI, PA3BUTUE UX UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAy4YHOM METOJE TO3HAHUS U
(dbopMupOBaHUE UCCIIEI0BATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;



- ¢opMHupOBaHHME HAyYHOTO MHPOBO33PEHMS, Ha JIOCTYMHOM JJIsi
oOyuatomuxcs ¢ 3[1P ypoBHe, kak pe3ynaprara U3y4eHHsl OCHOB CTPOEHHSI MaTepuu U
(byHIaMeHTaNbHBIX 3aKOHOB (PU3UKU;

. (opMupoBaHuE MpeACTaBICHUN O ponu (GU3MKHU IS PA3BUTUS JPYyTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHH.

JlocTrkeHe 3THX 1ieNieil oOecreunBaeTcs pelieHueM caelyoIuX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHHHU BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX;

. NpUOoOpEeTEeHNE YMEHU ONUCHIBATh U OOBICHATH (DU3HUECKHUE SIBJICHUS C
UCIOJIb30BAHUEM IOJTyYE€HHBIX 3HAaHUH U C OIIOPOW Ha IJIaH/CXEMY;

. OCBOCHHME METONOB DpEIICHUSA NPOCTEHIIMX pPAcUyE€THBIX 3aad C
UCIOJIb30BaHUEM (PU3MUECKUX MOJENIEN C OTIOPOM Ha allrOPUTM;

. pa3BUTHE YMEHUI HAOMIONATh IPUPOIHBIE IBJICHUS U BBIIOIHSITH OIBITHI,

naboparopHbie pabOThl U SKCIEPUMEHTAIbHBIE MCCICIOBAaHMUS C HMCIOIb30BAHUEM
M3MEPUTETBHBIX TPUOOPOB (MO PYKOBOACTBOM YUUTEIIS);

. OCBOEHUE MPUEMOB PabOTHI ¢ HHPOpMaLUEN (PU3HUUECKOTO COACPKaHNUA,
BKJIIOUast MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATIU3 U OLIEHUBAHUE
uH(popmamuy;

- 3HAKOMCTBO cO  cdepamu  OpodecCHOHANbHOW  JIeATEeIbHOCTH,
CBSI3AHHBIMH C (U3UKOM, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3HUECKOM HAayKH.

Ocob0enHocTH 0TOOpa M aJanTALMM Y4eOHOI0 MaTepuaJia no Gpusuke

OcHoBoil 00yuenus odyuaromuxcs ¢ 3[1P Ha npenMerax ecTeCTBEHHOHAYYHOTO
[UKJIA SIBIISIETCS PAa3BUTHE y HHUX OCHOBHBIX MBICIUTENBHBIX OMepanuil (aHamms,
CUHTE3, CPaBHEHUE, 0000IIEHUE) HA OCHOBE BHITIOJHEHUS PA3BUBAIOIINX YIPAKHEHUH,
dbopMHupOBaHHE TPUEMOB YMCTBEHHOM pabOThI: aHaANM3 WCXOJHBIX JIAHHBIX,
MJIAaHUPOBAHKE MaTepurasa, OCYIIECTBICHHE MMOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIIACTCS JIMKBUIAIMS MPOOETIOB B 3HAHUAX, 3aKPETUICHUE H3YYEHHOTO
MaTepuaia, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiaeHHoro. bosbinoe 3HaueHne
MpUAAEeTCsl YMEHHMIO PpAaccKa3aThb O BBIMIOJIHEHHOW paboTe ¢  TIpaBUIIBLHBIM
yHnoTpeOJeHHEM COOTBETCTBYIOLIEH TEPMHUHOJIOTUU M COOJIOJECHUEM JIOTUYECKUX
cBsi3eil B m3yaraemMoMm matepuaie. st oOywaromuxcs 3IIP Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHUs TMO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMHU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHSA OTIACIBHBIX ICHUXWYECKHUX TPOIECCOB (BOCIPUATHS, BHUMAHWSI,
MaMSTH, MBIIIJICHUS), CHIDKCHHBIH YPOBEHb MHTEIICKTYATbHOTO Pa3BUTHS, HU3KUU
YpOBEHb BBITIONHEHUS yUeOHBIX 3aJaHMi, HU3Kas YCHEIIHOCTh oOydeHus. [loatomy
npu u3ydeHuu (HU3MKU TpeOyeTcsl IeIeHANIPABICHHOE WHTEIJICKTYallbHOE Pa3BUTHE
oOyyvaroruxcst ¢ 3[1P, orBeuaromee WX OCOOCHHOCTSAM W BO3MOXHOCTSIM. YUeT
ocobennocteit oOyuaromuxcss ¢ 3[IP Tpebyer, uToOBI TIpWM WU3YYEHUU HOBOTO
MaTepuaia o0s3aTeIbHO MPOUCXOIUII0 MHOTOKPATHOE €r0 IOBTOPEHUE; pAaCIIMPEHHOE
pacCMOTpPEHHE TEM U BOINPOCOB, PACKPBIBAIOUIMX CBS3b (U3UKH C IKU3HBIO;
aKTyalau3alus MepBUYHOTO JKU3HEHHOTO OIBITAa O0YJArOIITIXCS.



YcBoeHHe MporpaMMHOIO Marepuajsa 1o (Qu3MKe BBI3BIBACT OOJIBIINE
sarpyaHeHus y oOyuatomuxcsi ¢ 3[IP, mostomy Tteopusi mzydaercsi 063 BBIBOJOB
CIOXHBIX (opmys. 3amadu, TPeOYIOIMME MPUMEHEHHUS CIOKHBIX MaTeMaTHYECKHX
BBIYHMCIICHUH U (HOPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MeXaHnIeCKOe IBIUKCHUEY,
«ApxumenoBa cuna», «MexaHu4yeckass SHEPrus», «IIEKTPUUECKUE SIBICHUS,
«DNEKTPOMArHUTHBIC SABJICHUS», PEIIAIOTCA B KJIACCE C MOMOIIBIO YUUTEIIS.

Oco0oe BHMMaHWE TIPU HM3YYCHUHU Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHU3alliy SKCIIEPUMEHTa, a TakKe MPOBEACHUIO (MMPEUMYIECTBEHHO Ha Ka)IOM
ypPOKE€) KpPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXKHO €  HCIOJb30BaHUEM
AJIEKTPOHHOM JeMOHCTpanuu). HekoTopbie TeMbl 0053aTeIbHO JOJKHBI BKJIHOYATH
OTIOpHBIC JITA0OpaTOpHBIE PaOOTHI, KOTOPBHIE PA3BHUBAIOT YMEHHUE I10Jb30BATHCS
IPOCTEHIIMMU TIPUOOpaMH, aHAJIM3UPOBATh TOJIyYEHHbIE JaHHbIE. B CBs3M C
OCOOCHHOCTSIMH  TIOBEJIEHUS W JeiITeNbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTb, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOKANUIIUNA KOHTPOJIb
3a COOJIIOJICHUEM TPaBUJI TEXHUKHU 0€30MacHOCTH MPHU MPOBEACHUHU JTaOOPATOPHBIX U
MPaKTUYECKHUX PaldoT.

bonpmoe BHUMaHue npu u3ydeHu Gusnku nogpoctkamu ¢ 3I1P oOpamaercs
Ha OBJIAJICHME UMM NPAKTUUYECKUMU YMEHUSIMH W HaBblkaMu. [IpemycmaTtpuBaercs
YMEHbIIICHUE O00bEMa TEOPETHUYECKUX CBEJICHMM, BKIIOUCHHE OTACIBHBIX TEM WU
LENbIX pa3feloB B Marepuaibl JUisi 0030pHOTO0, O3HAKOMHUTEIBHOTO  WJIU
(dakynpTaTUBHOTO M3yueHus. [Ipennmaraercss ymMeHbllieHHe oO0beMa MaTeMaTHYECKUX
BBIUMCJICHUHN 32 CUET YBEJIMYCHHUS KaU€CTBEHHOTO ONKMCAHUS SIBIICHUI U MPOIIECCOB

JlocTaToOuHOE KOJWYECTBO BPEMEHHM OTBOJUTCS HAa PACCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBA3b (PU3MKH C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOJII0ICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHHKAM M3 UX )KM3HEHHOTO OTIBITA.

MakcumaabHO  HMCHOJB3YIOTCS ~ MEXIPEAMETHBIE  CBSI3M € TaKUMH
TUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecss c¢ 3IIP
O0COOCHHO HYXXIAIOTCSl B MPEMOJHECEHUH OJHOT0 M TOTO e y4eOHOro mMarepuala B
pa3JIMUHBIX AaCMHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHUM W  MNPAKTAUYECKUX yMeHuu. [lo3Bomsis
paccMaTpuBaTh OJMH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pPEHMUS,
MEKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €r0 JYUIlIeMYy OCMBICIIEHHUIO, 00JIee TPOUYHOMY
3aKpEIJICHUIO TTOJTyYEHHBIX 3HaHUM U MPAKTUYECKUX YMEHUH.

IIpumepHble BuABI JesaTedabHOCTH oOy4yamomuxcss ¢ 3IIP, oOyciioBieHHbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneyuBalouUIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamery «Puznka»

[IpumMepHast TeMaThdecKass ¥ TEPMUHOJIOTHYECKAs JICKCUKA MO Kypcy (U3UKH
cootBetcTBYeT DOIT OOO.

Conepxxanue BUJIOB AesTenbHOCTU oOyuaromumxcs ¢ 3[1P Ha ypokax ¢usuku
ompenenseTcss X ocoObIMU 00pa30BaTebHBIMU MOTPEOHOCTAMU. [ToMHUMO TIMPOKO
ucnoas3yemMbix B @OIT OO0 o6mmx ajis Bcex 00ydarolmmxcsi BUOB JIEITEIIbHOCTH
CJIeIyeT YCWJINTh BUJBI ACSITEIBHOCTH, CrIeU(DUIHbBIE VIS JAHHOW KaTerOpyuu JEeTeH,
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o0ecneunBaroIIe OCMBICIIEHHOE OCBOECHUE COAEpkKaHUs 00pa30BaHus 10 MPEAMETY:
YCWJIEHHE MPEIMETHO-IIPAKTUYECKOM JIEATEIbHOCTH C AKTUBU3AIMENl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHuaja C OIOpPO Ha alIrOPUTM; «IIOUIArOBOCTh» B M3yYEHUU
MaTepuaa; UCI0Ib30BaHNUE JOTIOIHUTEIBHON BU3YAJIbHOM OMOPBI (CXEMBI, IIA0JIOHBI,
OMOpHBIE TaO0JIUIIBI); PEYEBOM OTYET O IMPOLECCE U PE3YyJIbTaTe AESITEIbHOCTH;
BBIIIOJIHEHHE CIIEHHUAJBHBIX 3aJaHUi, 00€CHeunBarOUMX KOPPEKLUHUIO PpEeryJisiiun
y4eOHO-TI03HABATEIBHOM IE€ATEIbBHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTATA.

Jia obOywarommxcsi ¢ 3IIP cymiecTBeHHBIM SBISIFOTCS HpUEMbl pabOThHl ¢
JEKCUYECKUM MaTepuanoM 1o mpenmery. [lpoBoautcs cneuuanbHass padora 1O
BBEJICHUIO B AKTUBHBIM CJIOBAaph OOYYAIOLIMXCA COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4yaemble TEpMUHBI BBOASTCS Ha TIOJIMCEHCOPHOM OCHOBE, 00s13aTENIbHA BU3YaIbHAs
HOJJEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETIEHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIn3alun
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObiMu 06pazoBaTeIbHBIMU MOTPeOHOCTAMHU OOyUatomuxcs ¢ 3I1P,
IIpH [JIAHUPOBAHUM PAOOThl YUEHHUKA HA YPOKE CIEAYET NPUIEPKUBATHCA CIIETYOLIUX
MOMEHTOB:

1. Ilpm ompoce HEOOXOAUMO: JdaBaTh aJIrOPUTM OTBETA; pa3peliarhb
MOJIb30BAThCS IJIAHOM, COCTABJIEHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
0O0JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKU; pa3pelliaTh JAeyIaTh MPeIBAPUTEIbHBIC
3aMKCH, MOJIb30BATHCA HATISAHBIMUA TOCOOUSIMH.

2. Tlo BO3MOXKHOCTH 3a/aBaTh OOYYalOLIUMCS HABOJSAIIME M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM IIOCJIEOBATENBHO U3JI0OKUTh MaTeprall.

3. CucremMaTnyecKu NMPOBEPATh YCBOCHHE MaTepuasa IO TEMaM YPOKOB, JUIS
CBOEBPEMEHHOT0 OOHAPY>KEHHUS IPOOEJIOB B MPOIIEAIIEM MaTepHale.

4. B npouecce U3yueHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HanboJiee CIOXKHBIE pa3ebl u3ydaeMoit Tembl. Heooxoammo yare oOpamarhes K
HUM C BOIIPOCAaMHU, BBISICHSIOUIMMU MIOHUMaHHUEe y4eOHOT0 MaTepurana, CTUMYJIUPOBATh
BOIPOCHI IIPH 3aTPYAHEHUSX B YCBOCHUH HOBOTO MaTepHaia.

Mecto yueOHOro npeamera «®usnka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTI'O 0011ero 00pa3oBanus yueOHbIi npeaMeT «Du3nka» BXOIUT B
npenIMeTHyI0 001acTh «EcTecTBeHHbIE HAyKu» W SIBISIETCA OOs3aTENbHBIM IS
mzyuenus. Copmepkanue yueOHoro mpeamera «®Du3nKa», NPEACTABICHHOE B
®denepanbHOl paboueilt nporpamme, coorBeTcTByer GI'OC OO0, ®denepanbHOi
oOpa3oBaTeIbHOM MpPOrpaMMe OCHOBHOTO 001miero ooOpazoBanus, DenepanbHOMN
aJanTHPOBAHHOW 00pa30BaTEIbHON MTPOrpaMMe OCHOBHOTO OOIIIEro 00pa3oBaHus s
oOydaromuxcst € 3aJepKKOM mcuxuuyeckoro pas3Butus. OOmee YHCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHUs: (u3uku Ha 6a30BoM ypoBHE, — 238 yacoB: 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 HeAeNIO).



COHEP)KAHUE YUYEBHOI'O ITIPEJMETA «®U3UKA»

7 KIIACC

Pasznen 1. ®usuka 4 €€ posib B IO3HAHUM OKPY’KaIOLIEro Mupa

dusuka — HayKa o npupoze. Ssnenus npupoas (MCL). Ousnueckue sBaeHus:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenUUMHBL. M3MmepeHue Qundeckux BenUUuH. Du3auueckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHAs CHCTEMA €IMHHIL,

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3y4aroT pupony. Ecmecmeento-
HAYYHBIL  MemoO NO3HAHUA: Habn00eHue, NOCMAHOBKA HAYYHO20 80Npocd,
8bIOBUIICEHUE — 2UNOme3, IKCNepuMeHm No npogepke 2unomes, o0ObvIACHeHUe
Habnooaemozo saenenus. Onucanue Guuieckux A6NeHUl ¢ NOMOUbI0 MOOEel.

[TpenMeT 1 MeTOABI PUBHUKHU.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIJIOBbIE, >JIEKTPUUECKHE, MATrHUTHBIE, CBETOBHIE
SBIICHUAL.

2.  ®usuyeckue NpUOOPHI U MPOIEAYPa MPAMBIX H3MEPEHUI aHATIOTOBBIM U

U (pPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimul

1.Onpenenenrie 1eHbl JEJIEHUS H3MEPUTEIBHOTO MpuOopa (MCHOJIB3YA
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).

2. 3mepenue paccTosTHUM.

3. U3mepenne 00bEMa KUIKOCTU U TBEPAOTO Tea

4. Onpeoenenue pazmepos mMavlx mei.

5. Usmepenne TtemmepaTypbl TpHU TMOMOIIM >KUJKOCTHOTO TEpMOMETpa H
JaTYNKaA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke eunomesvl. OAIbLHOCMb NOAEMA
wapuka, nyweHHo20 20pu30HmMaibHo, mem Ooabule, 4em Ooabule 8blICOMA NYCKd.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BeELIECTBA

CTpoeHHMe BelIecTBA: aTroOMbl M MOJICKYJBI, ux pazmepsi. Onvimul,
00Kazvisaouue OUCKpEenmHoe CmpoeHue 8euecmad.

JBmkenue wactuil BemiectBa. CBsI3b CKOPOCTH JIBIDKCHHSI YacCTHI[ C
Temriepatypoii. bpoyHoBckoe nBwkenue, muddysua. Bzaumoodeiicmeue uacmuy
gewecmea: npUmMsdCeHue U OMmmanKkusaHue.

ArperaTHble COCTOSIHUSI BEUIECTBA: CMPOEHUE 2d308, HCUOKOCMel U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesss medcoy ceolicmeamu 6ewecms 8 pPa3HbIX
A2pecamHbiX COCMOAHUAX U UX AMOMHO-MOAEKYIAPHbIM cmpoeHuem. Ocobennocmu
azpecamHuix COCMOSIHUU 800bL.




HMemoncmpayuu®

1. HaGnroaenne 6poyHOBCKOTO ABM)KECHUS.

2. Habmronenue muddysun.

3. Habniooenue asnenutl, 00bACHAIOWUXCA NPUMANCEHUEM UU OMMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnuie padomul u onvimul

1. Oyenxa oOuamempa amoma Mmemooom psd08 (C UCHOIL30BAHUEM
gdomoepaghuii).

2. OnbITHI IO HAOTIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThl MO OOHAPYXKEHHUIO NEUCTBUSI CHJI MOJIEKYJIIPHOTO MPUTKEHUS
(271eKMPOHHAA 0eEMOHCMPAUUSL).

Pasnen 3. /IBm:keHne U B3aUMOJEHCTBHE TeJl

Mexannueckoe JABHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHE.
Ckopoctb. Cpeousisi ckopocmsv npu HepasHOMepHoM OgudceHuu. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHue HHEpUUU. 3akoH unepyuu. Bzaumooleiicmeue men Kaxk HNpuduHa
usMeHeHuss ckopocmu o0eudxcenuss men. Macca kak mepa uHepmuocmu mend.
[InotHOCTB BemecTBa. C653b NIOMHOCIU C KOJUYECHBOM MOAEKY 8 eOUHUYe 00béMa
geujecmaa.

Cuiia kak XapakTepucTuka B3aumojneuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwro ounamomempa. SIBIEHUE TATOTEHUS U CUJIA
Tsokectd. Cuna msasxcecmu Ha opyeux niaawemax (MC). Bec tena. HeBecoMocCTb.
CroxeHue cui, HalpaBJICHHBIX MO OAHOW mpsmoi. PaBHoxewcTByromas cui. Cuia
mpenus. Tpenue ckoavocenus u mpernue noxos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®

1. Habmronenne MeEXaHUYECKOT 0 IBMKEHUS TeEa.

2. N3mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.

3. HabGnronenue sBaeHus HHEPITUH.

4, HaOntonenune naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.

5. CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

6. CrnoxeHue Cull, HalpaBJICHHBIX MO OJTHOU MPSMOM.

Jlabopamopnvie pabomul u onvimul

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIaprKa B )KUAKOCTH,
MOJIEITH JICKTPUICCKOTO0 aBTOMOOWIIS U T. 11.) (21eKMPOHHAA 0EMOHCMPAYUUSL).

2. OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM IapuKa o
HAKJIOHHOM TJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPOTO Tea.

4, OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsKeHUS (medopMarivin)
MPY>XUHBI OT MPUIIOKEHHOM CHUITBI.

5. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOIBKEHHUS OT

BEca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.




Pa3znea 4. /laBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra30B

Hasnenue. Cnocobvl ymenvbuienus u yseauueHus oagnenus. /lagnenue 2asa.
3asucumocms Oasnenus eaza om o00véma, memnepamypwul. llepedaua Oasnenus
MEEPOLIMU meaamu, Hcuokocmamu u 2aszamu. 3axon Illackansa. Ilnesmamuueckue
MauiuHbl. 3aBUCUMOCTD JIABIICHUS XKUIAKOCTH OT TiyomHbl. Coodwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmocdhepa 3emian u atMmocdepHoe AaBieHue. [Ipuuumel cyujecmeosanus
8030ywiHot ob6onouku 3emau. Onwvim Toppuuennu. H3zmepenue ammocghepHo2o
oasnenus. 3a8UCUMOCb AMMOCHEPHO20 0asieHUs. Om 8blCOMbL HAO YPOBHEM MODAL.
IIpubopwl 0ns uzmepenus ammocgpeprno2o oasnetus.

eticmeue srcuokocmu u 2aza Ha Nocpyr*cEHHOe 8 HUX meso. BpITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCHMOCTbH JAaBJICHHS Ta3a OT TEMIICPaTypPHhI.

[Tepenada naBiaeHUS KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

I'mapaBnuaeckunii mpecc.

[IposiBienue nercTBUs aTMOChHEpPHOTO JABJICHHUS.

3aBUCHMOCTh BBITAJKHUBAIOLIEH CHUJIBI OT O0BEMA MOTPYKEHHOW YaCTH
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BRITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM YKUKOCTH.

8. VYcioBue m1aBaHus Tell: TUIABAaHUE WITU MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIIEHUS TJIOTHOCTEH Tella U KUJAKOCTH.

Jlabopamopnvie pabomul u onvimol

ok wbdE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMA TOTPYKEHHOMN
B JKUJIKOCTh 4acCTH TeJa.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIBI, JEUCTBYIOIIEWM Ha TEJO,
MOTPY>KEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHWIIBI, JEUCTBYIOLIEH Ha
TEJO B KHUJIKOCTU, OT MACCHI TeJa.

4, OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHJIBI,

JEeUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa
U OT MJIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBanue  apeoMerpa  WiIM  KOHCTPYMPOBAHUE  JIOJKH
U ONPENIETICHUE €€ IPYy30I0AbEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHeprust

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHAs IUJIOCKOCTh. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuna pasHosecusi pviuaea K O10Ky. «3010moe
npasuno» mexanuxuy. KITJI mpocTeix MexaHu3moB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.
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Mexanuueckass dHeprusi. Kunemuueckas u nOMeHYUAIbHAS  DHEPIUSL.
Ilpespawenue 00Ho20 6UOG MexaHUUecKolu 3Hepauu 8 Opy2ou. 3aKOH COXPaHEHUS
DHEPTUU B MEXaHUKE.

Jemoncmpayuu

1. [Tpumeps! POCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomet u onvimut*

1. Omnpenenenre pabOTHI CHUJIBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUU Tella
10 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. N3mepenue KII/ HAKJIOHHOM TUIOCKOCTH (21eKkmponnan
demoncmpayus).

4, N3yuenue 3akoHa COXpaHEHUS MEXaHUYECKON SHEPruu (271eKmpoHHAasA
demoncmpayus).

8 KVIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHOBHblE  NOJIOJCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU mMeopuu  CmpoeHUs.
sewecmea. Macca u pazmepvl amomos u monexyr. Onvimovl, nOOmMEepIcoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOpUl.

Mopgenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHUI BEIECTBa.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolicmes 2a3o8, Hcuokocmeu u
MBEPObIX MeNl HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu Mmeopuu.
CmauuBaHue u KanuiapHle aenenus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Cesia3b memnepamypvl cO CKOPOCMbIO MENN08020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprusi. Cnocobbl  uzmeHenuss  GHYMpEHHel  SHepeuu:
menionepeoava u cogepuierue pabomol. Buovl menionepeoauu. menionposooHOCmb,
KOHGeKYUsl, UslydeHue.

KonuuectBo Temnotel. Yoenvnas mennoémxocme gewecmsa. Tennooomen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

Inasnenue u omeepoesanue KpUCMALIULECKUX gewecms. YoenbHas menioma
naaenenus. Ilapoobpazoeanue u kondencayus. Ucnapenue (MC). Kunienue. Yoenouas
menjoma  napooopasoéanus.  3a8UCUMOCMb  MeMNnepamypvl  KUNneHus  om
ammocgheprozo oasnenus. Brasicnocms 6030yxa.

DHeprus TOIMBA. YoenvHas menioma c2opanusl.

Ipunyunvr pabomvr mennosvix osucameneu. KIIJ[ mennosoco osucamens.
Tennosvle osucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

3axon coxpanenus u npespaweHus sHepauu 8 menioguvix npoyeccax (MC).

Hemoncmpayuu

1. Ha6monenne OpoyHOBCKOTO IBHKEHUSI.

2 Ha6nronenue nuddysun.

3. Habmronenue SBIeHU CMaYMBaHKS M KaIIMILIIPHBIX SBJICHUM.
4 Habmronerue TenioBoro pacimpeHus Teil.
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5. HN3meHeHue JaBJICHUS T'a3a IIpU U3MCHCHHUU 00BbEMa M Harp€BaHHWH HJIA
OXJIAXKACHHU.

6.  IlpaBuia uaMepeHHs TEMIEPATypHI.

1. Buae! Termonepenayn.

8. OxmnaxkieHne Ipy COBEPLICHUH PAaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

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

Jlabopamopnvie pabomul u onvimol

1. OnbITEl 110 OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKEHUS
(2/1eKmpoOHHAA 0eMOHCMPaYUL).

2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH U
TBEPABIX TEII.

4. OmnpenenenHue gaBiaeHUs BO3yXa B Oa/NIOHE IINPULA.

S. OneITHl, JEMOHCTPUPYIOIINE 3aBHCUMOCTH JIaBJIIEHHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. IIpogepka cunome3svl AUHEUHOU 3A6UCUMOCMU OJUHBL CMONOUKA
HCUOKOCIU 8 MEPMOMEMPUYECKOU mPYOKe Om meMnepamypul.

7. Habntonenue u3MeHeHUs BHYTPEHHEH SHEpPruuM Tena B pe3yJsbTare
TeIuIonepeay ¥ paboThl BHEIIHUX CHJL.

8. HccnenoBanue sBIEHUS TEIUIOOOMEHA MpPU CMELIMBAHUU XOJOJIHOM U

ropsityer BOJIBL.

9. Onpeoenenue xonuuecmea meniomsi, NOJLY4eHHO20 80001 NPU MeNI000OMeHe
C Ha2pemuIM MeMmailIudecKum YUiuHOpOoM.

10. HccnemnoBanwme mporiecca UCTIapCHHS.

11. OmnpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

12.  Onpeoenerue yoenvHol meniomol Nia1eHUs 1b0d.

Paznen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHMSI

Onexmpuzayus meia. JIBa poaa JIIEKTPUYECKHX 3apsaoB. B3ammonerncrBue
3apsHKEHHBIX TEJL.

Onextpudeckoe mone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YpOGHe).

Hocumenu snexmpuueckux 3apsoo8. DnemeHmapuwiii 31eKmpudeckull 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUDIIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsiia.

DIJIEKTPUYECKUN TOK. Ycnosus cywecmeoganusi 921eKmMpuyeckoco mokda.
HNctouHuku TOCTOSSHHOTO ToOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIeKMpUYecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabora u MOIIHOCTh DJIEKTPUYECKOTO TOKAa. 3akon [lcoyni—/lenya.
Onexmpuueckue yenu u nompebumenu IJNEKMPUYECKOU dHepauu 8 Obimy.
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Onektpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HampsbkeHue. COnpoTHBIIEHHE
MIPOBOJIHUKA. YOenvnoe conpomusnenue gewyecmsa. 3akoH OMa i ydacTKa LENu.
[TocnenoBaTtenbHOE W MapajieibHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amvikanue.

[TocTtostHHBIE MarHuThl. B3anMoaercTBrE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Macnumnoe none 3emau u e2o 3Havenue 0 HcuzHu Ha 3emne. Onvim Ipcmeoa.
Maenumnoe none anekmpuueckozo moxa. llpumenenue 21eKmpomasHumos 8 mexHuxe.
eiicmeue macHumHo20 NONA HA NPOBOOHUK C MOKOM. JOleKmpoosucamens
nocmosanHo2o moxa. Hcnonv3oeanue snekmpoosucamenei 6 MEeXHUYeCKux ycm-
PpoUCmeax u Ha mpaHcnopme.

Onvimol apades. HAsnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus d1eKmpuieckol dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DIIeKTpU3aLUS TEIL.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIeKTpoCTaTUUEeCKast MHAYKIIUS.

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

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
N cTOYHMKN TOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

0. DJaexTpu4ecKuil TOK B KUIKOCTH.

1. Ta3oBbIi pa3ps.

2. VI3MepeHnue cUiIbl TOKA aMIIEPMETPOM.

13. H3mepeHwne dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14. PeocTaT u MarasuH CONPOTUBIICHU.

15. BsaumoneiicTBHe MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICICHUS TIOJFOCOB MarHATA.

17. MopaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmeIT Opcrena.

19. MarauTHOE noje ToKa. DJIEKTPOMArHHmT.

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

21. DnexkTpoaBUTaTENh MOCTOSTHHOTO TOKA.

22. MHccnenoBaHue SIBICHUS IEKTPOMArHUTHOW MHIYKIIUH.

23.  Ombitel Dapages.

24. 3aBUCHMOCTb HAINpaBIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25. DuekTporeHeparop MOCTOSTHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol

1. OnpITel MO HAOIIONCHUIO DJJICKTPU3AIMU Tl UHAYKIMEH U [OpH
CONIPUKOCHOBEHUH.

RPN AWM R
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2. HCCJIC,Z[OB&HI/IG I[GﬁCTBI’I)I QJICKTPUYCCKOTO II0JIs1 Ha IIPOBOAHHMKH M

JTUDJICKTPUKH.

3. COopka 1 mpoBepka pabOThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4.  VI3MepeHue U peryJMpOBaHUE CUIIBI TOKA.

5.  H3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCmOope.

7. Onvimol, OeMOHCMpuUpyowue  3a8UCUMOCIb  INIeKMPUUECKO20
CONpOMUBIeHUss NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPeyHO20 CeYeHUsl U
mMamepuana.

8.  Ilposepxa npasuna clnodceHus HANPsaXCeHull npu nocied08amenbHOM
COeOUHEHUU 08YX Pe3UCIOPO8.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIIETLHOM COCOUHEHUU
Pe3UCTOPO8.

10. Ompenenenue pabOTHI ACKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OmpeneneHue MOIIHOCTA JJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pesucTope.

12. HccnepoBaHue 3aBHCHUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JAMIIOUKY, OT
HaIpsDKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSTHHBIX MarHUTOB.

15. H3yueHue MarHMTHOTO TIOJIA TIOCTOSIHHBIX MAarHUTOB IMpH  HUX
00OBEIMHEHUU U Pa3JICIICHUN.

16. HccnenoBaHue AeMCTBUS 3IEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbl B3aUMOACHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKAa U HAIIPaBJICHUS TOKA B KaTyLIKE.

18. HM3yuenue nelcTBUS MAarHUTHOTO TOJIS HA TPOBOJHHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomul 21eKmpoo8ucamess.

20. Uszmepenwne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

21. OnpITBI 1O WCCIAEAOBAHUIO SIBIICHUS DJIEKTPOMArHUTHOW WHIYKIUU:
MCCIIeIOBaHNE U3MEHEHNI 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannyeckue siBJICHUSA

Mexannueckoe nBukeHue. MarepuanpHasg Touyka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBkeHue. Hepasnomeproe npsmonuneiinoe osudsiceHue. CpemHssi u MeHOBEHHAs
CKOpOCmb mejla npu HePasHOMEPHOM OBUNCEHUU.

VYckopenue. Pasnoyckopennoe npamonuHetinoe OsudiceHue. CB0OOAHOE
najgenue. Onvimul I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepBriit 3ak0oH Hprotona. Bropoit 3akon Herotona. Tperunit 3akoH HerotoHa.
Ipunyun cynepnosuyuu cuJ.
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Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbICEHUsA, CUld
MpeHUsi NOKos1, Opyaue UObl MPEHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSITOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenus. [euorcenue nianem eoxpye Coanya (MC). Ilepeas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOYKHU. Abconomuo meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKpeniéHHou ocvlo gpaujenuss. MoMeHT cunibl. [{enmp msocecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynsc cunvi. 3aKOH COXPaHEHUS
uMItyibsca. Peaktusnoe asuxenue (MC).

Mexannyeckast pabota 1 MOITHOCTb. PaboTa cuil TsbKeCTH, ynpyeocmu, mpenus..
Ceazv omepeuu u pabomwi. lloTeHIMabHAs DSHEPIrUs Tela, IOAHATOIO HaJ
IIOBEPXHOCTBIO 3eMIU. [lomenyuanvrasn 3nepaus cocamou npyocunvl. Knaernueckast
sHeprusa. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAHECHUS MEXaHUYECKOU
SHEPTHUH.

Hemoncmpayuu

1. Habnronenne MexaHn4eckoro ABMKEHUS Tejla OTHOCUTENBHO Pa3HbIX TEJ
oTcu€Ta.

2. CpaBHeHre IyTeld W TPACKTOPUM JABWIKEHHS OJHOTO M TOIO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mMepenne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKECHUSI.

4. Hccenenoanye npu3HaKkoB PaBHOYCKOPEHHOIO JIBUIKCHUS.

S. HabitoieHue nBMKEHUs Tella 0 OKPYKHOCTH.

6. HaGntonenne MexaHMYeCKUX SIBJICHHM, TMPOUCXOIALUIMX B CHCTEME

orcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHUH OTHOCHUTEIIBHO
KaOuHeTa PU3MKHU.

7. 3aBUCUMOCTbh YCKOPEHHUs Teja OT MAcChl TeJla U JEHCTBYIOLIEH Ha HETrO
CHUJIBI.

8. HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUM TEII.

9 N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. TIlepemaua mmmymbca MpU B3aUMOJACHCTBUU TEJI.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12.  CoxpaHeHHe UMITyJIbCa MPU HEYIIPYTOM B3aMMOICHCTBHUH.

13. CoxpaneHue uMIyJbca Mpy abCONMIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14. HaOGmroaeHne peakKTUBHOIO JIBHXKCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUU TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpU JABUKEHUU Tela T0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomul u onvimol

1.  Koucmpyuposanue mpaxma 075 pazeona u 0dibHeuue20 pagHoMepHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OrnpeneneHue CpeIHEN CKOPOCTU CKOJIBKEHUS OpycKa WU JBUKEHUS
LIapUKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre yCKOpPEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBIXKEHHH T10
HAKJIOHHOM INIOCKOCTH.
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4, HccenenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IMPH PAaBHOYCKOPCHHOM
JBYDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

5. Ilposeprxa eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA KAK psa0 HeYEMmHbIX uyucel, mo
COOmMEemcmayowue NPOMeNCYmKu 8pemeHu 0OUHAKOBbI.

6. HccrmemoBanme 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKECHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

7. Onpenenenue kodpdueHTa TPEHUS CKOJIbKCHHUS.

8. Omnpenenenne KECTKOCTU TIPYKUHBI.

Q. Omnpenenenre pabOTHl CUITBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHUH Telia

10 TOPU30HTAIILHON MOBEPXHOCTH.

10. Ompenenenue pabOThl CUJIBI  YOPYTOCTH TMpU TOIBEME TIpy3a
C UCIOJIb30BaHUEM HEMOJIBHKHOTO U MOJABUKHOTO OJIOKOB.

11. HW3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pazgea 9. Mexanuveckue Koj1e0aHUs U BOJTHBI

KonebarensHoe aBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: TEpPUO,
4acToTa, aMIUIATyna. Mamemamuueckui u npysxcunHviu masmuuxu. llpespawenue
9HepeUuU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxaromue konedanus. BeiHyXk1eHHbIe KoJeOanus. PezoHaHc.

Mexanudeckue BodHBL. CBOWMCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeumvie 80JHbl. [[MUHA BOIHbL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue gonnvl (MC).

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

Hemoncmpayuu

1. HaGmronenne xosie0aHui TeNl MO AEHCTBUEM CHUJIBI TSKECTU U CHJIBI
YIPYTOCTH.

2. Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOntonenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

4, PacnipocTpanenne mMpoI0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOnronenue 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pEe30HaHC.

Jlabopamopnvie pabomul u onvimul

1. Ompenenenrve 4YacToThl M TMepuoja KOJICOAHWM MaTEeMaTHYECKOTO
MasiTHUKA.

2. OrnpeneneHre 4acTOThl M IEpUoaa KOJeOaHUN TMPYKHMHHOTO MasiTHUKA
(271eKmpoOHHAA 0eMOHCMPayU).

3. HccnenoBanne 3aBUCMMOCTH TIEPHOJ1a KOJICOAHHM ITOBEIICHHOTO K HUTH
rpy3a OT JIJIUHBI HATH.

4, HccnenoBanne 3aBUCMMOCTH  TMEepuUoAa  KOJCOAHWH  MPY>KHHHOTO
MAasiTHUKA OT MaccChl Tpy3a (371eKmpPOHHAA OEMOHCMPAYU).

5. [TpoBepka HE3aBUCUMOCTH TIEpHUOa KoJieOaHU# rpy3a, MOABEIICHHOTO K

HHUTH, OT MaccChl rpys3a.
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6. OnbITel, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepHoja  KosieOaHui
MPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenre  ycKOpeHHs  CBOOOJHOrO  NAACHUS  (271eKmpOoHHAA
oemoHcmpayusi).

Pa3zgea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHbBI

DNEeKTPOMArHUTHOE  TOJIE.  DJEKTPOMAarHUTHBIE  BOJIHBL. Ceoticmesa
anekmpomacHumuolx oM. Illxana asnekmpomacHummuwvlx 6oan. HMcnonv3osanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOU CEA3U.

DJnekTpoMarHuTHas mnpupoja cBeta. CKoOpocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBeTa.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomsl u onsimol*

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

Paznen 11. CBeroBble fIBJICHUSA

JlyueBas mojnenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmparnenue
ceema. 3ammenus Connya u Jlynwi. OTpaxeHnue cBeta. [liockoe 3epkano. 3aKoH
ompasicenusi ceema.

[Ipenomnenue cBera. 3akOH TMpeloMiIeHUs cBeta. [lonnoe 6Hympennee
ompadicenue ceema. FHcnonvzoganue NONHO20 BHYMPEHHE20 OMPANHCEHUs 8
ONMUYECKUX C8eMmoBo0aXx.

Jlunza. Xon nywedr B nwmH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmuv u
O0AIbHO30PKOCMb.

Paznooicenue 6enoco ceema 6 cnexmp. Onvimwbt Horomona. Cnoowcenue
CNEeKMpalbHbIX YBEMO8.

Jemoncmpayuu
[IpsiMmonuHetHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenue n300paXkeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuyueckuii CBETOBO/I.

Xox mydeil B coOOMparonieit JInH3e.

XoJ1 Ty4er B pacCEUBAIOIIECH JIUH3E.

[Tosrydyenne n300pakxeHuid ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
0. Mogens rinaza.

11. Paznoxenue Geaoro cBeTa B CIIEKTP.

12.  TlomydeHue 6e0ro CBETa MPHU CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol
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1. HCCJIC,Z[OB&HI/IG 3aBUCUMOCTH yTJla OTpAXCHHA CBECTOBOIO Jiyda OT yTIJla
InaacHu:A.

2. N3ydeHune xapakTepuCTUK N300pakeHUs MPEMETA B TUIOCKOM 3epKaJie.

3. UccnenoBanue 3aBUCUMOCTH yTiia TPEJIOMIICHHS CBETOBOIO JIy4a OT yrja
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tomydenne n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.

S. Omnpenenenre (OKYCHOTO PACCTOSHUS U ONITHYECKON CHIIBI cOOMparomei
JIUH3BI (21eKMPOHHAA 0eEMOHCMPAYUSL).

6. OmnpITel O Pa3lOKEHHIO OEeJoro CcBeTa B CICKTP (2/1eKmpoHHAA
demoncmpayus).

1. OnBITEI 110 BOCHPHUATHIO IIBETA MPEIAMETOB MPU UX HAOJIOJCHUHU 4Yepe3

[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbIC SIBJICHUS

Onvimst Pezepgopoa u mnaHeTapHas Mojenb atroma. Mojenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpO€HHE aTOMHOTO
anpa. Hyknonnas mooens amomnozo aopa. Mzomonvwl. Paduoakmusnvie npespaujeHus.
llepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u oenenus sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

AnepHas sHepreTuka. /Jleiicmeus paouoakmueHblX U3NYYEeHUll HA JHCUBble
opeanuzmol (MC).

Hemoncmpayuu

1. CrexTpbl U3Ty4eHUsI U TOTJIOMICHHUS.

2. CnexTpsl pa3IM4yHbIX Ta30B.

3. CnekTtp BoJopo/a.

4, Habmnronenue tpexoB B kamepe Busbcona.

S. PaboTa cuéTunka HOHU3HPYIOLIUX U3ITYyUEHUH.

6. Perucrparnus uznydeHus MpUPOIHEIX MUHEPAIOB U MPOTyKTOB.

Jlabopamopnwie pabomul u onvimol

1.  Habnwooenue cniowHbIx u 1UHeu4amslx CneKmpoes u3jyyeHus.

2. HccnenoBanne TPEKOB: M3MEPEHUE DHEPTUU YACTHUIIBI TI0 TOPMO3HOMY
nyTH (10 ¢poTorpadusimM) (2,1eKmpoHHA OeMOHCMPAUU).

3. N3mepenne pagnoakTUBHOTO (hOHA (271eKMPOHHAA 0eMOHCMPaUs).

IToBTOPUTEIBLHO-00001IAKOIIMIT MOYIb

[ToBTOpUTENBEHO-00001IaI0IMI MOAYJIb IPEIHA3HAYEH AJI1 CUCTEMAaTU3alluu U
0000111eHHsI TPEAMETHOTO COACPIKAHUS U OIbITA IEATEbHOCTH, IPUOOPETEHHOTO MPHU
M3YUYEHUU BCEro Kypca (pU3UKH.

[Ipy u3y4eHUM AAHHOTO MOJIYJIA PEaTU3YIOTCd M CHUCTEMATU3UPYIOTCS BU/IbI
NEeSATEIBbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
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METaINpeIMETHbBIX IIJIAHUPYEMBIX PE3YJIbTaTOB 00y4eHHUsl, (HOPMHUPYETCS €CTECTBEHHO-
Hay4YHAasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJI0B UCCIIEIOBAHUS SIBJIEHUN TPUPOIBI
U TEXHUKH, OBJIQJICHUE YMEHUSMU OOBICHATh (PU3WYECKUE SIBICHUS, MPUMEHSS
MOJyYEHHbIC 3HAHUWSA, pelarh 3aJadd, B TOM 4YHWCIE€ KAYECTBEHHBIE W
AKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealn3yercs 3a
CYET TOT0, UTO YYAIIMECS BBIMOJHSIIOT 3aJIaHUs, B KOTOPBIX UM IIPEAJIaracTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBICHATH
(bu3nYecKre SBJICHUS B OKPY’KaIOIIEH MPUPOE U MOBCETHEBHON KU3HU;

" JCIIOJIB30BATh MOJ PYKOBOJACTBOM II€/1arora Hay4YHble METO/IbI HCCIIEIOBAHMS
(U3MYECKUX SBJICHUM, B TOM 4YHCJIE i1 NPOBEPKH THUIOTE3 U MOIyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HAa JUAAKTUYECKUM Marepuall mociie OOCYXKICHHS C
MearoroM Hay4YHbIe OCHOBBI HambOoiee BaKHBIX JOCTHIKCHHA COBPEMEHHBIX
TEXHOJIOTUM, HANpUMEp, MPAKTUYECKOTO HCMOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBPAIICHUS U COXPAHCHUS BCEX HM3BECTHBIX BHJIOB
SHEPTHUH.

Kaxnas u3 Tem JaHHOTO pa3/iesia BKI0YAET SKCIIEPUMEHTAIIBHOE UCCIEA0BAHUE
000011al0IIIer0 XapakTepa Ha YCMOTpPEHUE Mejarora W mpu ero mnomoind. Pazgen
3aBEpIIAETCA MPOBEICHUEM JHArHOCTMYECKONW U OIICHOYHOW pabdoThl 3a KypC
OCHOBHOM IIIKOJIBI.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA VYYEBHOI'O IIPEJAMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

B uenom pesynbTaThl ocBoeHus oOyuaromumucs ¢ 3[1P yueGHOro mpemgmera
«Duszuka» JOMKHBI COBManaTh ¢ pesyiapratamu denepanbHoi paboueit mporpaMmsl
OCHOBHOTO 00111eT0 00pa30BaHuUs.

HaunGosnee 3HauMMbBIMU SBIISIOTCS:

JINYHOCTHBIE PE3YJIBTATDI:

B pesynbraTe nzydenus Gpu3Mku Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus y
oOyuatomerocs ¢ 3I1P OyayT copmupoBaHbl CleayIONINE JUYHOCTHBIE PE3YJIbTAaThl B
4acTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

NpOsIBICHUE MHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOM
(bu3nYecKoi HayKH;

[IEHHOCTHOE OTHOIICHHE K TOCTIKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) TpaXIaHCKOTO U TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKICHHH OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C TPAKTUYCCKUM TPUMEHEHHEM JTOCTHKCHHUH
bu3uKy;
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OCO3HaHWE BAXHOCTU MOPAIbHO-ITUUYECKUX TMPUHIHUIIOB B JEATEIbHOCTH
YUYEHOTIO;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

BOCTIPUATHE SCTETHUECKUX KadyecTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHUS:

OCO3HaHUE EHHOCTU (PU3NIECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHUpPa, OCHOBBI PAa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABISAIONIEH KYIbTYPHI;

pa3BUTHE HAy4YHOM JIO0O3HATEIBLHOCTH, MHTEpEca K UCCIeI0BATEIbCKON
NEeSTENbHOCTH;

5) dbopmupoBaHUs KYJIbTYpPbI 3I0POBbSI K SMOIMOHAIBHOTO OJIaronoIyqus:

OCO3HaHHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MUpE, BAXKHOCTHU MPaBUJI 0€30M1aCHOTO MOBE/ICHUS Ha TPAHCIIOPTE,
HAa JIOpOrax, C 3JEKTPUUECKUM U TETLIOBBIM 000PYAOBaHHUEM B JOMAITHHUX yCIOBHSIX;

c(OpMHPOBAHHOCTh HaBBIKA PEIIEKCHUHU, IPU3HAHUE CBOETO MPaBa Ha OUIMOKY
Y TAKOI'0 e MpaBa y APyroro 4ejJoBeKa;

6) TPyA0BOTO BOCIIUTAHMUS:

7) aKTUBHOE y4YacTHE B PEIICHHH NPAKTUYECKUX 3a/1ay (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHW3alyy,  HACEJIEHHOro0  IyHKTa, POJHOIO  Kpas)
TEXHOJIOTHYECKOW M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
(bu3NUYeCKrX 3HAHUI;

MHTEPEC K MPAKTUUYECKOMY M3YUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

8) IKOJIOTMYECKOTO BOCTIUTAHMUS:

OpUEHTallMid Ha MpPUMEHEHHUE (PU3MYECKUX 3HAHUM [JIS pEIICHUs 3aJa4 B
o0JacTu OKpyXaroule cpenpl, MIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOYKHBIX
MOCJICICTBUN 111 OKPYKAIOIIEN CPEbI;

OCO3HAaHHWE TIJI00aJBbHOrO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HX
pelIeHMUs;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHUSIM COLMAIBHON M MPUPOIHOM CPEJIbL:

NOTPEOHOCTH BO B3aMMOIEWCTBHUU TP BHIMOJTHEHUH HCCIIEIOBAHUN U MPOEKTOB
(r3MYECcKO HAMPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHUX;

MOBBIIICHUE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  4Y€pe3 MPAKTHYECKYIO
NEeSTENbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYITUPOBATH
UJeH, MOHSITHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSAX;

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

IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUM;

CTpPEMJICHHE aHAJM3UPOBATh U BBISABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C Y4YETOM BIUSIHUS HA OKPYXKAOIIYI CpENy,
BO3MOYKHBIX I100aTbHBIX TOCJIEICTBUM.
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METAINPEIAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHblMu y4ueOHbIMU NOZHAGAMETbHOIMU OCIICHEUAMUL

1) 6a30BbIC JIOTHICCKHUE ICHCTBUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHU);

yCTaHAaBJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIIacCU(PUKALUU, OCHOBAHMS IS
000011IeHNS U CpaBHEHUS,;

BBISIBJIAIT 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBaeMbIX (akKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBJICHUSIM;

BBISIBJIAT PUYMHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYE€HUU (PU3HUECKUX SIBJICHUHN
U TIPOLIECCOB, MPOBOJIUTH BBHIBOJIBI C MCIOJIB30BAHUEM JIETYKTUBHBIX U HHTyKTUBHBIX
YMO3aKIIOYeHNU, BBIIBUTATh THIIOTE3bI O B3aMMOCBA3SX (PU3NUECKUX BEIUYMH, MPH
HEO0OXOMMOCTH O]l PyKOBOJICTBOM YUHUTEJIS;

BBIOMpaTh CIOCOO pemieHus ydeOHOW ¢u3nyeckol 3amaun (CpaBHEHHE
HECKOJIBKMX BAapUaHTOB pElIeHMs, BbIOOp HaubOonee MOIXOIAIIEr0 € YYETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB) IOl PYKOBOJICTBOM YUHUTEIIS.

2) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHS:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

OPOBOJUTh IO IUJIAHY OIBIT, HECIOXKHBIM (U3MUYECKUN IKCIIEPUMEHT,
HEOOJIbIIOE HCCIENOBaHUE (PU3NYECKOTO SIBJICHUS, NpPU HEOOXOAMMOCTH TOA
PYKOBOJICTBOM yUHUTEIS;

¢dopMynnpoBath OOOOLIEHHS W BBIBOABI [0 pe3yJbTaTaM IPOBEAEHHOTO
HaOJIIOJIEHUS, OIBITA, UCCIIEOBAHUS C OMIOPON Ha IJIaH/aIrOPUTM.

3) paboTa c uHdopmanue:

MPUMEHSATDH PA3TUYHBIE METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI IIPU TTOUCKE U 0TOOpe
MH(pOpMaUU WU JaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOM (r3nUecKoil 3a1auH,
pr HEOOXOIMMOCTH TIOJT PYKOBOACTBOM YUHUTEIS;

aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBATh WH(HOPMAIINIO PA3IUIHBIX BUIOB U POpM
MpeICTaBICHHUS,

CaMOCTOSITENIFHO  BbIOMpaTh  ONTHUMAJIbHYI  (OpMy  MpeAcCTaBICHUS
uHDOpMaAIMU ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIO0XHBIMH CXEMaMH,
JuarpaMMaMu, MHOM TpaduKoil U UX KOMOMHAIUSIMU, TIO/I PYKOBOJICTBOM YUHTEIIS.

Osnaoenue YHUGepcanbHbIMu yueonvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obiienue:

B XOJIe 00CY>KJIeHUsI y4eOHOT0 MaTepuaa, pe3yJibTaToB JIa00paTOPHBIX PadboT U
MIPOEKTOB 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI U BBICKAa3bIBATh UIEH,
HAIICJICHHBIC Ha PEIlIeHUE 33/1a9H U MOIepKaHne OJIaroXenaTeIbHOCTH OOIICHNUS;

COTIOCTABJIATh CBOM CYXJICHUS C CYXKICHHSIMH JIPYTHX yY9aCTHUKOB JHAJIOTa,
OOHaApYXUBATh PA3IUNINE U CXOACTBO MO3UIIHIA;

BBIp2XaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;

nyOJIMYHO TPECTABIATH PE3yNbTAaThl BBHIMOJIHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIEpUMEHTa, UCCTICIOBAHUS, TIPOCKTA).

2) cOBMECTHas IeSITENbHOCTD (COTPYHUYECTBO):
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MOHUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHJIHON M WHIAMBHUAYaJIbHOU
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MPUHUMATH 1[EJTU COBMECTHOM ESITEIbHOCTH, OPTaHU30BBIBATH IEUCTBUS MO €€
JOCTHKEHHUIO: PaCIpelesATh POJI, 00CYKIATh MPOLIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001aTh MHEHHUS HECKOJIBKUX YEIOBEK;

BBITMIOJHATH CBOIO 4YacTh pabOThI, JOCTHras KadeCTBEHHOTO pe3ysbTara Ii0
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYSI CBOU JIEUCTBUSA C APYTUMH YJI€HAMU KOMaH/IbI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aHUMOJICHCTBHUSI.

Osnadenue ynugepcanbHblMu y4eOHbIMU PEZYNAMUCHBIMU OCUCMEUAMU:

1) camoopranu3zanus:

BBISIBJIATH MPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOUX IS
penieHus: GU3NUeCKUX 3HAHUM;

OPUEHTUPOBAThCA B  PA3UYHBIX  MOJXOJAaX  MPUHITUS  pEUICHUU
(MHAMBUAYATEHOE, PUHATHC PEIICHHS B TPYTIIIE, IPUHATHAC PEIICHUHN TPYIIION );

COCTABJISITh AITOPUTM peLIEHUsT PU3NYECKOM 3a/1a4d UIIU TIJIaHA UCCIIEI0BAHMS
C Y4€TOM HMEIOIIMXCS PECYPCOB H COOCTBEHHBIX BO3MOXHOCTEH, 1I0JT pyKOBOJACTBOM
YVUHUTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U Tpejjarath IulaH € HW3MEHEHMs, IMpu
HEO0OXOAMMOCTHU O/ PYKOBOJICTBOM YUHUTEIIS;

OOBSCHATh  TPUYMUHBI  JOCTIKEHHMSI  (HEJAOCTHMXKEHHUS)  pe3yjbTaToB
JeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

3) SMOIIMOHANILHBIN UHTEIJIEKT:

CTaBUTH CeOsl Ha MECTO JPYroro 4esjoBeKa B XOJ€ CIOpa WIM JUCKYCCHUU Ha
Hay4YHYIO TeMYy, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro.

4) npuHsiTHE Ce0s U IPYTHUX:

MpU3HaBaTh CBOE MPABO Ha OIMIMOKY IMPHU pelleHUH (PU3NYECKUX 3a/1ady WIH B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBO APYTroro.

HHPEAMETHBIE PE3YJIBTATDBI

TpeOoBaHusi K MpeAMETHBIM Pe3yJbTATAM OCBOCHUA Y4eOHOIO mpeaMera
«Du3uKa», pacnpeaejeHHbIe 110 roAaM 00y4eHUs

Pe3ynbraThl mo roaam (GopMyJIUpYIOTCS MO MPUHLHUIY JOOABIECHUS HOBBIX
PE3yJITATOB OT I'0/1a K roy (pe3ysIbTaThl OUEPETHOrO IOAA IO YMOIYaHUIO BKIIFOYAIOT
pe3yabTaThl MPEABIAYIIUX JIET).

7 KIIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpPaXarTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIMUXCS YMEHUI:
— OPHUEHTUPOBATHCS B TMOHATHUAX W OMNEPUPOBATH MMHU HAa 0a30BOM YpPOBHE:
¢usznyeckue M XMMHUYECKHE SIBJICHUS;, HaONIOJEHUE, HKCIEPUMEHT, MOJEIb,
TUINOTE3a; €IUHUIIBI (PU3MUYECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIe
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COCTOSIHMS BellecTBa (TBEpHOE, MKUIKOE, ra3000pa3HOE); MEXaHUYECKOoe
IBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJMHEMHOE), TPaeKTOpHs,
paBHOJICHCTBYIOIIAs CUJI, Aepopmarius (yrnpyrasi, miiacTuueckas ), HeBeCOMOCTb,
COOOMIAIONINECS COCYBI, C OMOPON HA TUAAKTUYECKU MaTepra

paznuyath siBleHus (quddys3us; TEmiIoBoe [BIKEHHME YacTUIl BEIECTBA;
PaBHOMEPHOE  JBHIKCHHE; HEPAaBHOMEPHOE  JBUKCHHE; WHEpLHS;
B3aUMOJICHCTBUE TEJ; pasHosecue mMeEPObIX mell C 3AKPENIEHHOU OCbIo
épawenusl; Tiepeaada NaBJICHUS TBEPABIMHU TEJIaMHU, KUAKOCTAMH U Ta3aMu;
aTMoc(epHOE 1aBJICHNE; TUIaBaHUE TEJ; MPEBPACHUSI MEXaHUYECKON SHEPTHH )
IO ONMCAaHUIO WX  XapaKTepHbIX CBOWCTB W HA OCHOBE  OIBITOB,
JEMOHCTPUPYIONINX AaHHOE (DU3UYECKOE SIBICHUE, MOCIE MPEABAPUTEIHHOIO
00CYK/ICHUS C TIEarorom;

pacno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKHUX SIBJICHUU B OKPY’KAIOIIEM
MHUpE, B TOM 4HCi€ (PU3UYECKUE SBICHHS B NPUPOAE: MPUMEPHI ABHKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JABIICHUS Ha >KUBOMU
OpraHu3M; IIaBaHWE PbIO; pblYard B TEJE YeJIOBEKa; MPHU STOM TEPEBOJUTH
NPaKTUYECKYyI0  3aJady B y4eOHyI,  BBIJEISATH  CYIIECTBEHHbBIC
CBOMCTBA/TIPU3HAKU (HU3UYECKUX SIBJICHHUM C TOMOIIBIO TIEAarora;

ONKCHIBATh HM3YUYEHHBIE CBOMCTBA Tel W (PU3HYECKHUE SBICHUS, HCHOJb3YS
(¢u3nueckue BeIWYUHBbI (Macca, 00bEM, ITUIOTHOCTh BEIIECTBA, BPEMS, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSAKECTH, BEC TeJla, CHIIa
TpEeHUs, J1aBlieHue (TBEPAOIO Tena, MKUIAKOCTH, ra3a), BBHITAIKUBAIOIIAS CHUJIA,
MexaHuveckas padoTa, MOIIHOCTb, TUIEYO CUJIbl, MOMEHT CUJIbI, KOA(Q(ULIHEHT
MIOJIE3HOTO JIEHCTBHSI MEXaHU3MOB, KHHETHYECKAs ¥ MOTEHIMAIbHAS SHEPTHs) C
OMOpOM Ha CXeMy; TIpU OINUCAHWU PACKPBIBaTh (U3HUYECKUN CMBICI
UCIOJIb3yeMbIX BEJTUYHMH, UX 0003HAUYCHUS M CAUHUIIBI (PU3NYECKUX BEITUYMH,
Haxooums opmynvl, Ce53vbl8aiouue OAHHYIO PUUYECKYI0 BeTUUUH) C OpYeUMU
GeUYUHAMY, CMPOUMb 2PAQUKU  UZVUEHHbIX 3A8UCUMOCTMEl QU3UUECKUX
geuyuH C OTIOPON Ha AUAAKTUYECKUN MaTepua;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUYECKUE SBJICHUS U MPOLECCHI, HCHOIb3YS
MpaBuja CIOXKEHUS CUII (BIOJIb OAHOW MpsIMOM), 3axkon I yka, 3axon Ilackans,
3axon Apxumeoa, npaeuno pagnogecus pviuaza (610Ka), «3010moe npasuion
MexaHuKuy, 3aKOH COXPAaHEHUS MEXaHWYECKOM HHEpruu; Mpu STOM JaBaTh
CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3ANUCHIBAMb €20 MamemMamuiecKoe
8bIpAdCEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CysicoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SBJICHUS, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTYaIlil MTPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: MpH MOMOIIHU
rejarora BhISBIISATh IPUYHMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ omopoi Ha 1—2 U3y4YEHHBIX CBONCTBA (PU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PACUETHBIE 3aJa4yd B 1OEHCTBUE C ONMOPOW HA aJrOpPUTM,
pelBapUTEIbHO Pa300paHHbI COBMECTHO C TIEAAroroM, UCMOJb3ys 3aKOHbI U
(dbopMyIbl, CBA3bIBaIOLIME (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
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3aJ1a4M 3alMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BEITUYHHBI B
GopMynbl U TPOBOAUTH PAacu€Thl, HAXOAUTHb CIPABOYHBIC JAHHEIE,
HEO0OXOUMBIC ISl PEeLICHHs 3aa4, OICHUBATh PEaTUCTUYHOCTD MOJTYYEHHON
(bU3HYECKON BEIINYNHBI,
pacrno3HaBaTh IpoOJIEMBbl, KOTOPbIE MOKHO PEIINUTH MPU MOMOUIN (PU3HUUECKUX
METOJIOB I0CJIE NPEIBAPUTEIBLHOTO OOCYKJIEHUS C MEJAroroM; Inpu MOMOIIH
[Ie1arora B OMMCAaHUM UCCIIEJOBAHMSI BBIJIEISTH IPOBEPSIEMOE MPEATION0KEHHUE
(rumotesy), C ONOpPOM Ha JAMJAKTUYECKUH MaTepuana pas3inyaTb U
MHTEPIPETUPOBATh IOJIYYEHHBIN pe3ysbTaT, HaXOAUTh MOCEe OOCYKICHHS C
[Ie1aroroM OMIMOKH B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €I0 PE3yJIbTaTaMm;
YMETh HAXOJUTh C HCIOJIB30BAaHHUEM HHU(PPOBBIX 00PAa30BATEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN MM (U3HUECKUX CBOMCTB TEI:
GopMynupoBaTh TpOBEpsieMble MPEANOJIOXKEHUs, COoOUpaTh YCTaHOBKY
13 MPEUI0KEHHOTO 000PYAOBAHMS C OIIOPOI HA CXEMY, 3aMCBIBATH XOJI OIbITA
1 (GOpMyIIMPOBATH BBHIBOJBI MO PYKOBOJCTBOM I€arora;
BBINOJIHATH IPSIMbIE M3MEPEHUSI PacCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CHJIBI U TEMIEPATYPbl C UCIIOJIB30BAaHUEM AHAIOTOBBIX U IIU(PPOBBIX MPUOOPOB
C OMOPOM Ha aJrOpUTM; 3aIIUCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTh COBMECTHO C TNEAAroroM MCCIEI0BaHNE 3aBUCHUMOCTU OJHOU
(U3MUEeCKO BENMYMHBI OT JAPYTOM C KUCIOJB30BAHUEM MPAMBIX WU3MEpPEHUN
(3aBUCUMOCTH TIYTH PAaBHOMEPHO JIBMXKYIIETOCS Tela OT BPEMEHH JBUKCHHS
TENA; CUlbl MPEHUs CKOAbJICeHUs Oom eeca mend, Kavecmea 00padbomku
nosepxHocmeti men U He3ABUCUMOCMU CUbl MPeHUs Oom Nniowaou
CONPUKOCHOBEHUsI Mel; CUlbl YAPY2OCmu Om  VOIUHEHUS  NPYIHCUHDBL,
BLIMANKUBAIOWEL CUIbL OM  00bEMA NOSPYICEHHOU uYacmu mena u om
NJIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU meld, Om
2nyOuHbl, Ha KOMOPYIO NOZPYAHCEHO MeNo, YCI08UU NAAGAHUs mel, YCIO08Ull
paeHogecusi pvluaea u 010K08); TOJ PYKOBOJICTBOM I€Aarora y4yacTBOBaTh B
IUTAaHWPOBAHUU Yy4E€OHOIO HCCIENOBaHMsI, cOOUpaTh YCTAHOBKY M BBINOJHATH
U3MEpPEHHUs], Cleqysl NPEJIOKEHHOMY IUIaHy, (UKCUPOBATH pPE3YJIbTaThl
MOJIyYeHHOW 3aBHCHUMOCTH (DU3MYECKHX BEIMYMH B BHUIEC MPEATOKEHHBIX
TaOJIMIl U TPAPUKOB, JA€NIaTh BHIBOJBI [0 PE3yJIbTaTaM UCCIEAOBAHMS;
IPOBOJAUTH KOCBEHHbBIE U3MEPEHUs (PU3NUECKUX BEJIMYMH (TJIOTHOCTh BEILIECTBA
KHUJIKOCTU W TBEPAOIO TeNa; CUJla TPEHUS CKOJbKEHMS, JaBJICHUE BO3/yXa;
BBITAJIKUBAIOIIAs CUja, JEHUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCThH TEJIO;
KOO (DUIIMEHT TIOJIE3HOTO  JEUCTBUS MPOCTHIX  MEXAHU3MOB), CIemys
MPEJI0KEHHOW HHCTPYKIUU; IPU BBIMOJIHEHUH U3MEPEHUI TI0]T pyKOBOJICTBOM
nejarora coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHUE
WCKOMOM BEJIMYUHBI,
coOo/IaTh MpaBuja TEXHUKH O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENILHOTO 00CYXACHUS C Me1arorom;
COTIOCTABJIATh NPUHLHUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, TUHAMOMETpP, COOOMIAIOIINECS COCYAbl, OapOMeTp, pblyar,
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NOJBWXKHBIA M HENMOJABW)XHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
JTUATAKTUYECKAN MaTepUall,

— XapakTepu30BaTh NPUHLHUIIBI JEHCTBUSA MU3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB NOCJIE NPEIBAPUTEIBLHOTO 00CYKAEHUS C IEAArOrOM C OIIOPOM HA UX
onvcaHuss (B TOM 4HCIIE: TOIIIMIHUKH, YCTPOMCTBO BOAOIPOBOJAA,
TUAPABINYECKUN TIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBaX (U3MUECKUX SBICHUHA U HEOOXOAUMbBIC
¢du3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

— TMPHUBOJAUTH MPUMEPHI / HAXOIUTh MHPOPMAIMIO O MpUMEpax MPaKTHUECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIs1 0OecTieueHUs
0e30MmacHOCTH MpU 00palleHnu ¢ MPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMH,
COXpaHEHUsS 3/I0POBbsi U COOJIIOJIEHHS HOPM DKOJIOTMYECKOTO MOBEICHUS B
OKPYXaroUIEn Cpee;

— OCYHIECTBJISITH C MTOMOIIBIO Te1arora 0T00p MCTOYHUKOB UH(POPMAILIUK B CETH
VHTEpHET B COOTBETCTBUH C 3a/JaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUW U MYTEM CPaBHEHUsS PA3JIMYHBIX HCTOYHHKOB BBIIEIATH
UHPOpMAIMIO, KOTOpasl SBISETCS TPOTUBOPEUMBON WM MOXET OBITh
HEJI0OCTOBEPHOM;

— HCHOJB30BaTh NPH BBHINOJHEHUWH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3UYECKOTO COAEPKaHUs, CIPABOYHBIE MaTepUalbl, PECYPCHI
cetu  VHTepHer; BnaAaeTh NpUEMAaMHM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— cO03[aBaTh I10J1 PYKOBOJICTBOM II€JJarora ¢ 00Cy kKJAeHUEM IJ1aHa pabOThI KpaTKue
NUCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE 2—3 MCTOYHUKOB MH(POpMaALIUU
(pu3nYeCcKOro coiepkaHus, B TOM YHCIIE yOJINYHO JIe]aTh KpaTKUe COOOLICHMS
O pe3yJibTaTax MPOEKTOB WM y4e€OHBIX HCCIICJOBAHM; MPU ITOM T'PAMOTHO
UCIOJIb30BATh U3YUYEHHBIN OHSITUIHBIN anmapat Kypca (PU3nKu, COPOBOXKIATH
BBICTYIUIEHUE NTPE3CHTALUEN;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN MOJ PYKOBOJCTBOM
negarora  pacmpenensitb O0O0s3aHHOCTH B TPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMH 3aJayaMu, CJEAUTh 32 BBINOJHEHUEM IUJIaHAa JEUCTBUM,
aJIecKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKJIAJ, B JEATEIBHOCTh T'PYIIIBL;
BBICTPaMBaTh KOMMYHUKAaTHUBHOE B3aMMOJICHCTBHE, YYUTbIBas MHEHHE
OKPYKaIOIIHX.

8 KUIIACC

[TpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATUAX U ONEPUPOBATH UMU HAa 0a30BOM ypOBHE: Macca

U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHHE aTOMOB M MOJIEKYJI, arperaTHble

COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKME U aMOp(HbIE Tena, HACHIIICHHBIA U

HEHACBILIECHHBIN [1ap, BIAXKHOCTh BO3/1yXa; TEMIIEpaTypa, BHyTPEHHsISA DHEPI s,

TEIUIOBOW JIBUTATENb; AJIEMEHTAPHBIA AJIEKTPUUECKUU 3apsll, DJIEKTPUUYECKOE
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noJjie, TPOBOJHUKU U JUAJNIEKTPUKH, TIOCTOSHHBIA JIIEKTPUYECKUM TOK,
MarHuTHOE I0JIE;

paznuyaTh SBJIEHUS IOCIE NPEIBAPUTEIBHOTO OOCYXJIEHHS C NEJarorom
(TeryioBOE  pacIIMpeHHe/C)KaThe, TeIIonepeaaya, TeIIOBOe paBHOBECHE,
CMa4yMBaHUE, KaOWUIAPHBIE SIBJICHUSA, MCIAPEHUE, KOHJICHCALMS, IUIABJICHHE,
KpUCTaIA3AIUS (oTBepaEeBaHuUE), KUIICHHE, Teruionepeaaya
(TemIoOnpOBOHOCTh, ~ KOHBEKIMS,  M3JIy4Y€HHUE);  JJeKTpU3auus  Tell,
B3aMMOJICUCTBHE 3apsA/lOB, JIEUCTBHUS JJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JIEWCTBHE MArHUTHOTO  MOJIA
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHWUTHasi WHAYKIUS) O OIMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
duznyecKoe sBICHUE;

pacno3HaBaTh C IMOMOIIBIO I€1arora MPOSIBIEHUE H3YUYEHHBIX (U3HYECKUX
SBJICHUH B OKPYXArOIIeM MHUpPE, B TOM YUCIe (PU3NUECKHE SIBICHUS B IPUPOJIE:
MTOBEPXHOCTHOE HATSHKEHUE U KAMWIISIPHBIC SIBJICHUS B PUPOJIE, KPUCTAIIIBI B
npupose, uznydenue CoiHIla, 3aMep3aHHe BOAOEMOB, MOpPCKUE Opu3bl,
oOpa3oBaHHME pOCHI, TyMaHa, HHEs, CHEra; »JJEKTPUYECKUE SBJICHUS B
atMocepe, INEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IMOJIe 3eMJIH,
apelid morocoB, PO MArHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO 33]auy B Y4eOHYIO, BBIICIATH
CYLLECTBEHHbIEC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBIICHUI;

ONKCHIBATh TOJI PYKOBOJACTBOM I€Jarora ¢ OOCYXJIEHHEM IUIaHa paloThI
M3Y4YEHHBIE CBOMCTBA Te€l U (PUINYECKHUE SIBICHHS, HCHOJB3Yysd (PU3NUYECKHE
BEJIMYUHBI (TEMIepaTrypa, BHYTPEHHSS OHHEPrus, KOJIMYECTBO TEIUIOTHI,
yZAelbHAs TEIUIOEMKOCTh BEILECTBA, YJEJIbHAsl TEIUIOTA IJIABJIEHUS, YAEIbHas
TEIUIOTa NapooOpa3oBaHMsl, yJeJbHAs TEIUIOTa CrOpaHusl  TOIUIMBA,
KOA(PUIUEHT TMOJIE3HOr0 JEMCTBUSI TEIJIOBOM MaIllMHbBI, OTHOCUTEJIbHAs
BJIQXXHOCTh BO3/1YyXa, DJJIEKTPUYECKHH 3apsij, CHJIa TOKA, JJIEKTPHUUYECKOE
HaIpsDKEHUE, COINPOTHUBIICHHE IPOBOJHHKA, YIEIBHOE CONPOTHBIICHUE
BEIIECTBa, padOoTa M MOIIHOCTb 3JIEKTPUUYECKOIO TOKA); MpPU ONUCAHUH
OpaBWJIBHO TPAaKTOBaTh C MOMOUIbIO Mejgarora (PU3MUECKUH  CMBICH
UCIIOJIb3yEMbIX BEJIUYMH, O0O3HAUEHUS M EAUHMIBI (PU3UYECKUX BEJIUYHH,
HaxoJIUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (QPU3NYECKYI0 BEIUYHUHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTh TpadUKUd H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH;

OTIpEEIIATH MOCIE NPEIBAPUTEILHOTO 00CYKIEHUS C IEAaroroM CBOMCTBA Te,
(¢uznyeckue SBICHUS U MPOLECCHl, HCIOJb3YsS OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOEHUS  BEIIECTBA, MPHUHLIMII
CYNEPIIO3ULIMY T0JIEN (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH Owma Juisl ydacTka Lenu, 3axkoH [[coyns—/lenya, 3aKOH COXpaHEHUS
SHEPruM; NpPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpOoM Ha LHUQPPOBbIE 00pa3oBaTEIbHbBIC

pecypchl;
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COOTHOCHUTB I0JI KOHTPOJIEM Mefarora pu3ndeckue mporecchl U CBOWCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTyallMil IPAaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa,
IIpU MOMOIIM TEAarora BbIABIATh MPUYUHHO-CIEACTBEHHBIE CBA3U, CTPOMTH
00BsCHEHHE U3 |—2 JOrM4YeCcKUX IIaroB ¢ ONopoil Ha 1—2 U3y4eHHBIX CBOMCTBA
duznyecKkux ABICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

peniaTh TUIOBBIE PacUYETHBIE 33Ja4d B 12 AEWCTBUA C OMOPOM HA aIrOpPUTM,
IPEIBAPUTEIBLHO Pa300paHHbII COBMECTHO C MEJAroroM, UCIOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3UUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4M 3alUCBHIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX UL
pelleHusl 3aJa4yd, BeIOMpAaTh 3aKOHBI U (POPMyYJBI, HEOOXOauUMBIE IJIs €€
pelIeHns, NPOBOAWTH PACYETBI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHUE
(¢u3nYeCcKOi BETUYNHBI C U3BECTHBIMU JAHHBIMU;

UMETh MPECTABICHUE O MPoOIeMaxX, KOTOPblE MOXKHO PELIMTh IpPU MOMOIIU
(u3nYeCKUX METOJOB IOCIIE€ MPEABAPUTEIBHOIO OOCYKIEHHS C IEIaroroM;
UCIIOJIb3YsI ONIMCAHUE UCCIIEI0BAHNS, BBIACIATH IIPOBEPSIEMOE MTPEATIONOKEHHE,
OLICHUBATh IIPAaBUJIBHOCTh TIOPSJKA TNPOBEICHUS HCCIEAOBaHUsA, [eiaTh
BBIBOJIBL;

YyMETh HaXOJUTh C UCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OMBITHI M0 HAOMIOACHHUIO (PU3UUECKUX SBICHUN WM (PU3UUECKUX CBOMCTB Tell
(KanmuJuIsIpHBIE SIBJIEHUS, 3aBHUCHMOCTH JaBJIEHUS BO3QyXa OT €ro 00béMma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCA OCTHIBAHUSA/HATPEBAHUS TIPU U3JIYYEHUH OT
LBETA M3JIy4aroUeil/MOrI0MaoIeld MOBEPXHOCTH; CKOPOCTh UCIIAPEHUST BOJbI
OT TEMIIEPATYPHI KUIKOCTH U TUIOIIAIN €€ MOBEPXHOCTH; IEKTPU3ALUSA TENI U
B3aMMOJICHCTBHE DJIEKTPUYECKUX 3apsAJ0B; B3aWMOJCHCTBUE ITOCTOSTHHBIX
MarHuTOB, BU3yaJIN3al1sl MArHUTHBIX NOJIEH TOCTOSIHHBIX MarHUTOB; IEHCTBHUS
MarHUTHOTO IIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl MOCTOSHHOTO TOKa): (OpMYJIMpOBaTh IPOBEPSIEMBbIC
IPEINOJIOKEHUs, cOOUpaTh YCTAaHOBKY U3 INPEMJIOKEHHOTO 000pyAOBaHUS C
OTOpOM Ha CXEMy; ONHMCHIBATh XOJ OMbITa U (POPMYJIUPOBATH BBIBOABI O]
PYKOBOJICTBOM I1€J1arora;

HMMETb MPEJICTABICHUS O U3MEPEHUM TEMIIEPATYPbI, OTHOCUTEIIBHOW BIIAJKHOCTU
BO3/lyXa, CUJIbl TOKA, HAIPSKEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX TPHUOOPOB U
JATYMKOB (PU3MYECKHX BEJIUYMH; TMpU TIOMOLIM [eJarora CpaBHUBAThH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
IIPOBOJUTH COBMECTHO C II€JAroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOM
(bu3MUecKoil BEIMYMHBI OT JAPYTOM C KUCIOIB30BAHWEM MPAMBIX H3MEpPEHUN
(3aBHCHMOCTBh  CONIPOTHBIIEHHSA IPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAJH
MONIEPEYHOT0 CEYEHUS] M YJEIbHOIO CONPOTHBIICHMS BEIIECTBA MPOBOJHUKA;
CUJIBl TOKA, WAYILIErO0 4Ye€pe3 NPOBOJHUK, OT HANPSDKEHUS Ha IMPOBOIHUKE;
UCCIIEOBAHUE  IOCIEAOBATENBHOTO M MAPAJUIEIBHOTO  COCIMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HUCCJIEAOBAHHME, COOMpAaTh YCTAHOBKY U
BBIITOJIHATh U3MEPEHHUS IO, PYKOBOACTBOM IE€AArora, Caeays NpeaIoKEHHOMY
I1aHy, UKCUPOBATH PE3yJIbTAThl MMOJIYYEHHOW 3aBUCUMOCTH B BUJIE TAOIUI U
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rpaduKoB, e1aTh BRIBOIBI MO PE3yJIbTaTaM MCCIIEOBAHUS MOCIE 00CYKICHUS
C MIEIaroroMm;
COOTHOCHUTh KOCBEHHBIE H3MEpeHUs] (U3MYECKUX BeIu4YuH (yAeibHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBIICHUE MPOBOJHHMKA, padOTa U MOIIHOCTb
AJEKTPUYECKOTO TOKA): € TMOMOIIbIO TMeJarora IUIAaHUPOBATh HU3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIbHYI0O  YCTaHOBKY, CIEQys  IPEaJIOKEHHOU
WHCTPYKLHH, U BBIYUCIIATh 3HAYCHHUE BETUYUHBI,
coOro/IaTh MpaBujia TEXHUKH O€30MacHOCTU IMpU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYXKICHHUS C MEe1arorom;
COTOCTAaBISATh C IIOMONIBIO TM€arora TMPUHIUIBI JIEUCTBUSA H3YyUYECHHBIX
MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OTMIOPOM HA X ONMHCAHUS (B TOM YHCIIE:
cUCTeMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETP,
BOJBTMETP, CUETUYMK DIIEKTPUUYECKOW HHEPrUH, DJICKTPOOCBETUTEIHHBIC
npuOOphl, HArpeBaTeNIbHbIE JJIEKTPONPHUOOPHl (IIPUMEPHI), SJIEKTPUUYECKUE
NPEAOXPAHUTEINN; SJIEKTPOMATHUT, 3JIEKTPOJBUIATENlb MOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl METOJMYECKHE MaTepHallbl O CBOMCTBaX (hU3MYECKUX SIBICHUU U
HeoOxoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MOCJE MPEIBAPUTEIIBHOTO OOCYXIEHHUS C MEeAaroromM IMpocThie
TEXHUYECKUE YCTPOHCTBA M HW3MEPUTEIbHbIE NPUOOPHI IO CXeMaM W
CXEMaTUYHbIM pUCYHKaM (KUJKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMs, DJIEKTPOCKON, PEoCTar);
COCTaBJIATH CXEMBbI DJJIGKTPUYECKUX ILIeNed C TMOCIeAOBaTEIbHbBIM U
napasuleIbHbIM COCAMHEHUEM JJIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYCHUS
AJIEMEHTOB AJIEKTPUUECKHUX LETIEH;
IPUBOJUTH TPUMEPHI/HAXOAUTh WH(OpPMAIUI0O O MpUMepax MPaKTUYECKOTOo
UCIOJIb30BaHUS (PM3MUECKUX 3HAHUM B MMOBCETHEBHOM JKM3HU JJIs1 00eCTIeueHUs
0e30macHOCTH MpU OOPAIICHUU ¢ MPUOOPAMH M TEXHHUYECKUMHU yCTPONUCTBAMH,
COXpPAHEHHS 37I0POBbSI M COOJIIOACHUS HOPM DKOJIOTUYECKOTO TOBEACHUS B
OKPYXaroUIEH Cpee;
OCYILIECTBJISATh C TOMOIIBI0 TeJarora MOUCK uHMopManuu (QU3nIecKoro
cojiep>kaHusi B ceTd HHTepHET, Ha OCHOBE HMMEIIIMXCS 3HAHUM U TyTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHUKOB BBIACIATH MHGOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BATh MPH BBHIMIOJHEHUU Y4YEOHBIX 3aJjaHUN OTOOPAHHYIO TEAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOrO COAEpkKaHUs, CIPABOYHBIC
MaTepualibl, pecypchl cetu MHTEpHET; BiIajeTh NpUEéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHusi THGOPMALIUKA U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO
C OTIOPOM Ha aJTOPUTM U YTOUHSIOIINE BOTIPOCHI TIEJIarora;
co3zaBaTh IO/ PYKOBOJCTBOM Iiefarora C OOCYXJIeHHWEM IijIaHa paloTh
MMMCbMEHHBICE M KpaTKHUE YCTHBIE COOOIIeHus, 0000mmas wuHopMalumo u3
HECKOJBKMX MCTOYHUKOB (DM3MUECKOTO COJACPIKAHUS, B TOM YHUCIE MyOIUIHO
MPEJCTABIIATH PE3YIbTaThl MPOSKTHOMN MU UCCIEA0BATEIbCKOMN A€ TEIbHOCTH;
IIPA 3TOM TPAMOTHO MCIIOJIBb30BATh M3YUYEHHBIN IMOHSITUUWHBIM aImapar Kypca
(U3HUKH, COMMPOBOXKIATh BHICTYTUICHUE MTPE3CHTAIINEH;
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— TP BHITIOJIHEHUH YIE€OHBIX TPOCKTOB U MCCIIEAOBAHUHN (PU3NUECKUX TIPOIECCOB
MOJ PYKOBOJCTBOM II€Iarora pachpeiesisTh OOS3aHHOCTH B TPyNIe B
COOTBETCTBHM C MOCTABJICHHBIMU 33Jl1a4aMH, CJIEIUTH 34 BBIIOJHCHUEM IIaHA
NEUCTBUIN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
JNEATENbHOCTh TPYIIIbI, BBICTPANBATH KOMMYHUKATHBHOE B3aUMOJICHCTBHUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(QIUKTHI.

9 KJIACC

[IpenmeTrHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPaXKaTh
c(OPMHUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHMN:

— OpPHUEHTUPOBATHCA B MOHATHSAX U ONEPUPOBATH MMU Ha 0a30BOM YypOBHE:
cUCTeMa OTcuéra, MaTepualibHas TOYKa, TPAaEKTOPHs, OTHOCUTEIBHOCTb
MEXaHUYECKOT0 JBWXKEHMS, Aepopmanus (ynpyras, IUIacCTHUECKas), TPEHHE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W TEpPerpy3Ku; LEHTP
TSKECTH; aOCONIOTHO TBEPAOE TEJIO, LEHTP TKECTH TBEPIAOro Tena,
paBHOBECHE; MEXaHWYECKHME KOJEOAHHWs W BOJIHBI, 3BYK, HWH(pPa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JATbHO30PKOCTh, CHEKMPbl UCHYCKAHUS U NO2TIOWEHU,
anb(a-, 6eTa- U raMMa-U3ITyuYEHUsI, U30TOIIBI, S/I€pPHAsI PHEPTreTUKA;

— COOTHOCHUTbH SIBJIEHUSI IIOCJIE€ NPEIBAPUTEIBHOTO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHue Tell,
PaBHOMEPHOE JBHKEHUE IO OKPY>KHOCTH, B3aUMOJECUCTBHUE TEJ, PEAKTUBHOE
IBUKEHHE, KojeOaTelnbHOE JBMKEHHME (3aTyXalolllue€ U  BBIHYKICHHbIC
KoJieOaHus), PE30HAHC, BOJHOBOE  JIBUXKEHHUE, OTpaXe€HUE  3BYKa,
MPSAMOJIMHEMHOE PacpoOCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA, MOJTHOE
BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJIOT0 CBETA B CIIEKTP U CIOKEHHE
CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS] CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTD,
BO3HMKHOBEHUE JIMHEMYaTOr0 CHEKTpa M3IyYeHHs) MO0 OINUCAHUI0 HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIHMX JaHHOE
busnuecKoe IBICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNposIBICHUE H3YUEHHBIX (PU3MUECKUX
SBJICHUHN B OKpY’KarolleM MUpE (B TOM 4ucie GU3NYECKUE SBJICHUS B IPUPOJIE:
OPWINBBL U OTJIMBBI, JBWKEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAKTHBHOE
JIBWKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSTHE 3BYKOB  YKHUBOTHBIMH,
3eMJIETPSICEHUE, CECMHMUYECKUE BOJHBI, LIyHAMH, 3XO0, LIBETAa TEJ, ONTUYECKUE
ABJICHHSI B IPUPOJI€, OMOJOTUYECKOE ACUCTBUE BUAMMOTO, YIbTPa(PHOIETOBOTO
U PEHTIEHOBCKOTO M3JIyYEHUW; €eCTECTBEHHbIH paJuOaKTUBHBIA  (OH,
KOCMUYECKHUE JIy4Yd, PaJAMOAKTUBHOE W3JIYYEHUE MPUPOJHBIX MHUHEPAJIOB;
JEUCTBUE PAIMOAKTUBHBIX M3TYYEHUN HA OPraHu3M YeJOBEKa), MPU 3TOM MOJ
PYKOBOJICTBOM II€Jjarora IMepeBOAUTh MPAKTHUUYECKYIO 3a7adyy B Y4YeOHYIO,
BBIJIETISITh CYIIIECTBEHHbBIE CBOMCTBA/TIPU3HAKU (PU3HUECKUX SIBICHUI;

— ONKCHIBATh IO/ PYKOBOJCTBOM TIiefarora ¢ OOCYXIEHHEM IulaHa padoThl
M3YYCHHbIE CBOWCTBAa TeN U (DU3MUECKHE SBICHUS, HCHOJIb3Ys (PU3NUYECKHUE
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BEJIMUYUHBl (CpeAHssi U MTHOBEHHAs CKOPOCTb Tejla MpU HEPAaBHOMEPHOM
JBWKEHUU, YCKOPEHUE, NTEPEMELIEHUE, MTyTh, YIJIOBas CKOPOCTh, CHUJIA TPEHHUS,
CuJia yOpyrocTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOIHOrO IMaJIEHUs, BEC TeEJa,
UMITyJIbC Te€Ja, WMIIYJIbC CHJIBI, MEXaHH4ecKas paboTa U MOIIHOCTb,
MOTEHIMANbHAS JHEPrus Tejla, MOAHATOr0 HaJ MOBEPXHOCTBHIO 3EMIIH,
MOTEHIMAIbHAS HEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi YHEPTusi, MOJIHAL
MEXaHW4YecKas »HHEeprusi, MepHoJ M dYacToTa KoJeOaHWW, NIJIUHA BOJHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, NOKA3aTeNlb IPETOMIICHUS
Cpelpl); NpU ONUCAHUM C T[OMOILNBIO YYUTENsl MPABWIBHO TPaKTOBATh
(U3NYECKUI CMBICII MCMOJIb3YyEMbIX BEIMYMH, OOO3HAYEHUS] W €IUHUIBI
(u3nyecKkux BEIMYMH, C ONOPOM Ha METOAUYECKHX MaTepual HaXOAWUTh
(opMyJibl, CBSA3BIBAIOLIME JIAHHYI (U3MYECKYI0 BEIMYMHY C JAPYyTUMHU
BEJIMYMHAMU, CTPOUTHh TpadUKU M3YUYEHHBIX 3aBHUCHUMOCTEM (U3NYECKUX
BEJINYMH;

XapaKTEepHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUA C TeAaroroMm
CBOMCTBA TeJl, PU3NYECKUE IBJICHUS U IPOLIECCHI, UCIOJIb3YsI 3aKOH COXPAHEHUS
SHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHMS, NPHUHIMI CYHEPIO3HUIMN CHUJI,
OPUHIMI OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHHs
UMITyJIbCA, 3aKOHBl OTPAKEHUS W IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUs
3apsAI0BOTO M MacCOBOT'O YMCEN MPU SAEPHBIX PEAKIUAX; IPU ITOM HAXOIHUTH
CJIIOBECHYIO (POPMYJUPOBKY 3aKOHAa M €r0 MaT€MaTUYECKOE BBIPAXKEHHUE C
ornopoi Ha uudpoBbie 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTH IOJ KOHTPOJIEM Iearora (pu3nyeckue npouecchl 1 CBOKMCTBA T,
B TOM YHUCJIE U B KOHTEKCTE CUTYaINil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IIPU MOMOILIM NE€Aarora MPUYMHHO-CIEACTBEHHBIE CBA3U, CTPOUTH
00BsACHEHHE W3 2—3 JOTMYECKUX IIaroB C ONOpPOd Ha 2—3 H3yYEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;
peniaTh TUIOBBIE PacUETHBIE 33a4d B |2 AEMCTBUS C OMOPON HA alrOpPUTM,
peIBapUTEIbHO Pa300paHHbI COBMECTHO C, MCIIONB3YsI 3aKOHBI U (hOPMYJIbI,
CBsI3bIBaOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJladyd
3alUChIBaTh KPaTKOE YCJIOBME, BBIABIATH HEAOCTAIOIIME WIM H30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIC I PEIICHHS,
MPOBOJIUTh PAcCUYE€Thl U OLEHUBATH C TOMOLIBIO YUYHUTENS pPEATMCTUYHOCTD
MOJIyYEHHOTO 3HAYeHUs (PU3NUUECKON BEIMYUHBI,

MMETh NPEICTaBICEHUE O MpoOiemMax, KOTOpble MOXKHO PEIIUTh NMPH MOMOIIU
(U3MUECKMX  METOJOB; HCIOJNb3yS ONUCAaHUE HUCCIEAOBAHMS, TOCIE
IpEeIBAPUTEIBLHOTO OOCYXKJIEHUS C TMEJaroroM BBIICIATH IPOBEPSEMOE
MPEANOJIOKEHNE,  OLUEHUBATh  IPABWIBHOCTh  IOpSJKAa  IPOBEICHHUS
MCCJIEIOBAHMsI, JIENaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUI
Y OIBITOB;

yMETh HaXOJUTh C MCIOJIb30BaHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHHUIO (U3UUECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tell
(u3ydyenre BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS DJHEPrUu;
3aBUCUMOCTH IME€pHOJia KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U
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KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTb OT AMIUIUTYJbl MaJbIX KOJIEOaHUII;
NPSIMOJIMHEHOE pacpoCTpaHEeHNE CBETA, pa3oKeHue O0eJIoro cBeTa B CIEKT;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IJIOCKOM 3€pKalieé M CBOMCTB M300paKEHUS
npeaMeTa B coOuparomield JinH3e; HAOMIOEHNWE CIUIONTHBIX W JTMHEHYATHIX
CHEKTPOB M3JIYUYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
HaOopa OOOpY/IOBaHUSI C OMOPOM Ha CXEMY; OIKCHIBATH XOJI OIbITA U €ro
pe3yNbTaThl, ((OPMYIUPOBATH BHIBOBI O] PyKOBOJICTBOM IIE€arora;
IPOBOJUTh TPU HEOOXOAUMOCTH CEpPUI0 MPSIMBIX H3MEPEHUH, ompenenss
CpeIHEe 3HAUEHUE U3MEpPSAEMONl BEIWYMHBI  (Qoxycnoe paccmosnue
cobuparouyet JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
U3MEPEHMS/ U3MEPUTETBHOTO MTPUOOPA;

MIPOBOAUTH COBMECTHO C T€IaroroM UCCIIeI0BaHUE 3aBUCUMOCTEN (HPHU3MUECKUX
BEJIMYMUH C UCTOJb30BAaHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTb MyTH OT
BpPEMEHH TP PABHOYCKOPEHHOM JBMXKEHUU 0€3 Ha4aJIbHOM CKOPOCTH; IepHoa
KoJe0aHUi MaTeMaTHYeCKOro MasTHUKA OT JIJIMHBI HUTH; 3aBUCHUMOCTH yTIJia
OTpaXEHUs CBETa OT yIJla MaJCHUSA U yrjia NPeIOMIICHUS OT yrja MajeHHs):
nociue o0CyKIeHHUs N0JI PYKOBOACTBOM I€Jarora mjiaHupoBaTh UCCIIEI0BaHUE,
coOuparh yCTaHOBKY, (PUKCHpPOBATh PE3YyJbTaThl IMOJYYEHHOM 3aBUCHMOCTU
(¢u3znyeckux BEIMYMH B BUJAE Tabiul U TpaduKOB, JeJaTb BBIBOJBI IO
pe3yJibTaTaM UCCIIEOBAHNUS;

COOTHOCHUTBH KOCBEHHBIE N3MEpPEHUS (PU3NUECKIX BEIUYNH (CPETHSS CKOPOCTD
YCKOpEHHE Tela MpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOIHOTO
nafeHus, >KECTKOCTh TMPYKUHBI, KOIPPUIUMEHT TPEHUS CKOJIBKEHUS,
MexaHudeckas paboTa W MOIIHOCTb, 4YacToTa W Mepuoja  KojeOaHHid
MaTEMaTHYECKOTO M MPYXUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMparoIeit
JIMH3bI, PAIMOAKTUBHBIN (DOH): C OMOILBIO MEJarora MIaHuPOBATh U3MEPEHMUS;
coOupaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIIIOJIHATH U3MEPEHUS, CIIETYs
OPEUIOKEHHOM  MHCTPYKLUMH;  BBIYMCIATH  3HAYEHUE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJYUYEHHBIE PE3yJIbTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

coOoIaTh MpaBujia TEXHUKU O€30MacHOCTHU MpU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIE MPEABAPUTEITHHOTO O0CYKIECHUS C MEJarorom;
COTIOCTABJIATh C TIOMOINBIO TEJarora OCHOBHBIE TPU3HAKH H3YYCHHBIX
¢u3nueckux Mojenel: MaTepuaibHas TOYKa, aOCOJIOTHO TBEPIOE TENO,
TOUEYHBI UCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHasI MOJIEJIb @aTOMHOTO Siipa C OMOPOI HaA METOIMYECKUE MaTepUaIbl;
XapaKTepu30BaTh IMOCIIE€ TMPEABAPUTEIBLHOTO OOCYXKJIEHUS C IeAarorom
NPUHLIMIIBL JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpON HAa WX OMHCaHUsA (B TOM YHUCIE: CHUAOMETP, NAaTYUKH IOJOKCHHS,
paccTosiHUSL M YCKOPEHHUs, paKeTa, DXOJIOT, OYKH, MepHcKor, ¢oToamnmnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa),
UCIIOB3YS IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

MCIIOJIb30BaTh IO/ PYKOBOJICTBOM II€arora CXeMbl U CXEMaTHUHbIE PUCYHKHU
M3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HW3MEPUTENbHBIX MNpUOOPOB H
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TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMbl JUIsI TIOCTPOEHUS HM300pAKEHUN B IUIOCKOM 3€pKaie H
cobOuparome JuH3e;

MPUBOIUTH MPUMEPHI/HAXOAUTh HH(POPMAIMI0 O MPUMEpax MPAKTUIECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KHU3HU JIJIs1 0OecTieueHUs
0e30MacHOCTH MpU OOPAIEHUU ¢ MPUOOPAMH U TEXHUUECKUMHU yCTPONUCTBAMH,
COXpaHEHUsI 37I0pOBbs U COOJIOJIEHHUS HOPM HKOJIOTHYECKOTO IOBEICHUS B
OKpY>Karollen Cpeae;

OCYIIECTBIISATH O] PyKOBOJICTBOM I€/Iarora nmouck uHGopMauu Gu3ndeckoro
cofepkanusi B ceTd VHTepHET, caMOCTOATEIBHO (OPMYIUPYsT MOUCKOBBIMA
3ampoc, HAXOAWTh IIyTH OINPEICIECHHUS JIOCTOBEPHOCTH  IOJYyYEHHOU
uH(pOpPMaIlMK HA OCHOBE UMEIOIINXCS 3HAHUH U TOMOJHUTEbHBIX HICTOYHHUKOB,
UCIIOJI30BaTh MPHU BBHIMOJHEHUU Y4E€OHBIX 3aJjaHUN OTOOPaHHYIO MEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (GU3HUECKOro COJAEpk aHUs, CIPAaBOUYHbBIC
MaTepHuallbl, pecypchbl ceTh VIHTepHET; BiaseTh NpuéMaMy KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO
C OIOpPOM Ha aNrOpUTM M YTOUYHSIIOLIME BOIPOCHI IEJArora; Co3J1aBaTh IOJ
PYKOBOJICTBOM Ile/iarora ¢ 00CyX/1€HUeM IJ1aHa paOoThl MMCbMEHHBIE U YCTHBIE
COO0OILIEHUSI HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB (PU3NUECKOTO
colepKaHus, MyOJIUYHO TPEACTABIATh PE3YNbTaTbl MPOEKTHOM WU
HCCJIEI0BATENbCKOM  ESTENIbBHOCTU; MpPHU 3TOM TI'PaMOTHO HCHOJIb30BATh
M3YYEHHBIM TOHATUWHBIA anmapar HW3y4daeMoro pasfena (usuku u
CONPOBOX/JIaTh BBICTYIUICHUE TMpe3eHTalMed ¢ Y4€ToM O0COOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MmIaHUPOBAHUE U KOJIMUYECTBO YAaCOB, OTBOAMMBIX HA OCBOEHUE KaXKI0M TeMbl yueOHOTO npeamera «Dusukan
aJanTHPOBAHHON OCHOBHOW 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO 0O0IEro o0Opa3oBaHHsS OOYYarONUXCS C 3aJep>KKOM
MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenoMm denepanbHON paboueil mporpammbl yueOHOTO
npenMera «Pusnkay o0pa3zoBaTebHONM NPOrpaMMbl OCHOBHOrO oOmero oOpa3zoBanud. [Ipm stom Opranuzanus BOpaBe cama
BHOCHUTb U3MEHEHUS B COACPKAHUE U pacIipe/iesieHne y4eOHOro MaTepralia o rogam oOy4eHus, B IOCIEI0BaATENbHOCTh H3yYEHUS
TE€M U KOJIMYECTBO YacOB Ha OCBOCHUE KAXKJIOM TEMBI, ONPEIEICHNE OpraHu3allMOHHbIX (hopM 00ydeHus u T.m. OO0CHOBAHHOCTH
JAHHBIX U3MEHEHU olpeaeseTcs BBIOpaHHBIM 00pa3oBaresibHOM opranuzanueil Y MK, nHANBUAYyadIbHBIMU ICUXO(PU3HUYECKUMU
0COOEHHOCTSIMU KOHKpETHbIX oOydaroniuxcs ¢ 3I1P, cteneHpio yCBOEHHOCTH UMH y4€OHBIX TEM, PEKOMEHJALMSIMU 110 0TOOpY U
ajlanTanuy yyeOHOro Marepuana no (usmke, npeacTaBieHHbIMU B [10sICHUTENBHOI 3am1cKe.

7 KJACC (68 u)
TemaTu4eckui OcHOBHBbIE BH/bI 1eSITEIHOCTH Y4aIMXcs
OcHoBHOe coaep:KaHHe . N
0,10k, TEMA (Ha ypoBHe yueOHBIX el cTBHI)
Paznen 1. ®u3nka u e€ posib B NO3HAHUM OKPY:Kawiero mupa (6 4)
du3uka — @usnka — Hayka o0 npupone. SIBneHus | BoiiBieHne OCHOBHBIX pa3iM4Mid NMpPW HMOMOIIM Iegarora Mexnay (U3MYEeCKMMH M XHMHYECKUMHU

HAyKa 0 pupoje
(29)

npupoasl  (MCP).

MEXaHHUYCCKHC,

TCILIIOBEIC,

MAar"HuMTHBIC, CBETOBLIC, 3BYKOBBIC.

duznueckue SIBJICHUA:

DJICKTPUYICCKUC,

npeBpameHusiMa (MC — xumus).

PacniozHaBanuMe u KiaccHHKalMsA IOCIe OOCYKICHHS C MEeJaroroM HpH MOMOIIM HaBOISIIUX
BOIIPOCOB  (DM3HUYCCKUX SBICHUHA: MEXaHWYECKHMX, TEIUIOBBIX, JJISKTPHYECKHX, MAarHUTHBIX
U CBETOBBIX.

HabGnronenue u onucanne GU3HIECKHUX SBICHUH Ha 6a30BOM ypOBHE.

dDuznyeckune
BeJMYHUHBI (2 1)

dusnyeckne

BCJIMYUHEI.

H3mepenune

Qusnuecknx BenuuuH. Qusuueckue npubops®

OHPGHGHGHI/IG IIpy NOMOIIH Megarora neHbl JCJICHUS IKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHHe 1o 06pa3uy IoJA pyKOBOACTBOM Ii€arora JIMHEHHBIX pasMepoB TCJI U IMPOMEKYTKOB

5 MC — 5eMeHTHI co/IepKanusl, BKIFOYAKOIIHE MEKIPEIMETHBIE CBS3H, KOTOPBIE TIOAPOOHEE PACKPHITH B TEMATUIECKOM TUIAHUPOBAHUH.
6 KypcrBoMm 0603HaYeH yUeOHBIH MaTepual, KOTOPhIi H3y4aeTcsl, HO HE BRIHOCHTCS Ha MPOMEXKYTOUHYIO M HTOTOBYIO aTTECTAIHIO.
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THoepewmnocmo
CHCTEMA E/IMHHUIL.

Hemoncmpayuu’

1. MexaHn4eckue, TEIIIOBBIE, JJIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIC SIBIICHUS.

2. duznueckue NpuOOPHI U MPOLEAYpa MPSIMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
npudopom.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenne LICHBI JIeTICHUS

U3MEPUTEIFHOTO mpubopa (ucronmp3yst

TEXHOJIOTHUYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenue paccTosHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4, Onpedenenue pazmepos mMaublx mei.

5. W3mepenne Temueparypbl IpU HOMOIIN

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TeMIIepaTyphbl.

6.  Ilpogeodenue uccredosanusa no npogepxe

eunomesvl:  OATLHOCbL — NOAEMA  WAPUKA,

NYWEeHHO20 20PU3OHMANbHO, mem Dofbule, Yem

bonvue gblcoma nycka.

usmepenuii.  MexayHapoaHas

KHUIKOCTH n

BPEMEHH C y4ETOM IOTPELIHOCTEH.

H3mepenue 1o obpasily oA pyKOBOACTBOM Ileiarora 00bEMa XKUAKOCTH U TBEPIOrO Tela.
Wzmepenne mo o0pasily Mo PYKOBOACTBOM II€Aarora TeMIEpaTypbl MPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA ¥ JJaTYNKA TEMIIEPATYPBbI.

BeinoniHeHNe HECTIOKHBIX TBOPYECKMX 3a/JaHMH C OIOpOH Ha ajropuTM, IPEABAPUTEIHHO
Ppa3oOpaHHBII ¢ IeJaroroM Mo IOUCKY CIIOCOO0B U3MEPEHHUS HEKOTOPBIX (PU3MUECKUX XapaKTePUCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YHOANEHHBIX OOBEKTOB, OONBIINX
paccTOsHAN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYKAeHUE MpeTaraéMbIX CIIOCOO0B.

EcTecTBeHHO-
HAYYHBIH MeTO/
no3Hanus (2 4)

Kak ¢wusuka u japyrue ecTeCTBEHHbIC
HAYKH U3y4aloT pupony. Ecmecmeenno-nayunviil
MemoO no3Hauus: HabmooeHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbLOGUJICEHUE — 2UNOME3,
IKCHEPUMEHM NO NpOoepKe 2Uunomes, 0ObICHeHUE
HaOodaemozo agrenus. Onucanue ¢husuueckux
SABNEHUL C NOMOWbIO MOOEElL.
IpeameT U MeTO/IbI HU3UKH.
Hemoncmpayuu
1. Omnpenenenue NOTPeNIHOCTH
IKCIIEPUMEHTA.

BeIIBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO O0CYKICHUS € TIEaroroM, 0ObsSCHAIONINX MIPOCThIE
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTaHaBIHMBACTCS JABMKYIIEECS 110 TOPU3OHTAIBHON IIOBEPXHOCTH TEJIO;

— T0YeMY B XaPKYIO ITOTOJy B CBETJION O/IEXE POXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB ITPOBEpPKH THIIOTE3 U3 IPEIUIOKEHHBIX 11€1ar0roM.

HaOmonenne mnpeuIoKeHHBIX II€AaroroM HCCIEeOBaHUH 10 TPOBEpKE KaKOW-JIMOO THITOTE3BI,
HapuMep: JalbHOCTh IOJETa IIapHKa, MYIIEHHOI'O TOPHU30HTAJIbHO, TeM Ooiblne, deM Ooiblie
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € MearoroM NpocTeimux Mojenei Gpu3n4eckux sBjIeHuH (B BUE PUCYHKOB
WIN CXE€M), HallpuMep MaJieHUe NpeIMeTa; IpSIMOJIUHEHHOE PacIpOCTPaHEHHE CBETA.

Paznen 2. IlepBoHayasibHble CBeeHHS 0 CTPOeHUH BelecTBa (5 1)
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Ctpoenne
BemecTBa (1 u)

CrpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgaroujue OUCKPEMmHOe
cmpoenue seujecmed.

Jlaéopamopnvie pabomol u onvimsi®.

1. Omenka nmuamerpa aTomMa METOZOM DPSIOB (C

HCTONIb30BaHueM (oTorpadmii).

HalOnroneHue u HHTEpIpeTanst COBMECTHO C IIEJar0roM OIBITOB, CBUIIETEIILCTBYIOIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHKka NpU TOMOIIM TEXHOJOTHMYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYJ € HCHOJIB30BAaHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OmnpeneneHue mocie NpeIBapUTEeIbHOI0 00CYKISHUS C IEJaroroM pa3mMepoB MallbIX Tell.

JBuxkenue

H B3aNMOJIEHCTB
He YaCTHIX
BelecTna (2 4)

JBmwxenue yactul BemiecTBa. CBsi3b CKOPOCTH
JIBIDKCHUS YacTHIl ¢ TeMIlepaTypoil. bpoyHoBckoe
nBkenue, 1uddysus. Bzaumoodeticmeue wacmuy
eeuwjecmea: NPUMAdICeHUe U OMmanKuGaHue.

Hemoncmpavuu

1. HabnroneHnue GpOyHOBCKOTO ABHKCHHUS.

2.Hab6monenue auddysuu.

3.Habmooenue  serenutl,  0OBACHAIOWUXCS
NPUMSIICEHUEM U OMMATKUBAHUEM YaACTUY
sewecmea.

Jlabopamopnsie pabomol u onvimol

1. Oyenxa ouamempa amoma memooom ps008
(c ucnonvzosanuem pomoepaghuii).

2.0mBITEl 10 HAONIOIEHUIO
pacIIMpeHHs ra3oB.

3. OnbITEl 1O OOHAPYKCHUIO NEHCTBHS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCIIJIOBOTO

Ha6J’IIO,HeHI/Ie U 00BSICHEHUE IIpy NOMOIIH 1eaarora 6p0yHOBCKOFO JBMKCHUA U SABJICHUA ,HI/I(i)(i)yi’)I/II/I.
HpOBeZ[eHI/Ie 1 00BICHEHUE C 0H0p017[ Ha aJIrOpUTM, NPEABAPUTCIIBHO pa306paHH1,H‘/’1 C neaaroromMm
OIIBITOB IIO Ha6J’I}OZ[eHI/IIO TCIJIOBOT'O paClIMPEHNA I'a30B.

HpOBeZ[eHI/Ie U OOBSICHEHHE OILITOB C OHOpOﬁ Ha aJroput™M, HnpeaABapUTCIbLHO pa306paHHI>II7I C
neaarorom 1o 06Hapy>1<eﬂmo CHUJI MOJICKYJIAPHOI'O MPUTAKECHUA U OTTAJIKUBAHUA.

ArperatHsbie
COCTOSIHMS
BenecTBa (2 4)

ArperarHble COCTOSIHMSI BELIECTBA: CHMpPOCHUE
2a308, Jrcuokocmen u meépovblx
(kpucmaniuveckux) men. Bzaumoceazv medcoy
CBOUCMBAMU BeWEeCME 8 PA3HBIX ACPeamHbIX
COCMOSHUAX U UX  AIMOMHO-MONEKYIAPHbIM
cmpoeHuem. Ocobennocmu azpe2amuuix
COCMOSIHULL BOOWL.

Jemoncmpayuu

1. Habmronenue muddysun.

Omnucanue oA pyKOBOACTBOM IeAarora (¢ UCIoIb30BaHUEM MPOCTHIX MOJIENEH ) OCHOBHBIX PAa3IUUNit
B CTPOCHUH TI'a30B, KHUIKOCTEH U TBEP/BIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoll CXXHMAeMOCTH JKMIKOCTEH ¥ TBEPABIX Tei, OOJBIION
C)KUMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM ypOBHE I10JI KOHTPOJIEM IeJarora 0 COXpaHeHHH (OPMBI TBEPABIX TN U
TEKY4eCTH KUAKOCTH.

HaOmonenue 3a onbITamMu, 10Ka3bIBAIOIINMH, YTO B TBEPIOM COCTOSIHUM BOJIbI YACTHIIBI HAXOAATCS B
CpeIHEM Jajblile IpyT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIEHHE C ONOpOW Ha JTUAAKTHYECKUH MaTepuall TPOCTBIX B3aUMOCBS3EH MeEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBAaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

Paznen 3. /IBu:kenue u B3aumosaeiicreue tei (21 u)
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Mexanuueckoe
nBukeHue (3 u)

Mexannueckoe nBH)XeHHE. PaBHOMepHOE U
HepaBHOMepHOe nBIkeHHe. Ckopocts. Cpedusas

cKopocmy  NpU  HEPAGHOMEPHOM — OBUIICEHUU.
Pacuér myTH 1 BpeMeHH ABHKEHHSL.
Hemoncmpayuu
1. HaGmrogenne MeXaHMYECKOTO  ABVMIKEHHUSA
Terna.
2. IamMepeHne  CKOpOCTH  TMPSIMOJIMHEHHOTO
JBYKCHUSL.
Jabopamopnsie padbomuvl u onvimol
1. Ompenenenue  CKOpPOCTH  PaBHOMEPHOTO

JBIOKEHUsT (LIapUKa B XHUIKOCTH, MOJEIH
3IEKTPUYCCKOTO aBTOMOOHIIA U T. I1.).

2. Onpenenenue cpemHeit CKOPOCTH
CKOJIBKEHUST OpycKa WM IIapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIDKCHHS M OIPEACIEHHE €T0 MPH3HAKOB MOCIIE MPEIBAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €r0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTEIHLHOTO OOCYXKICHNUS C TIEJarOroM.

Pemrenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEJaroroM Ha OIpezeseHHe MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHHUSL.

AHaiM3 npu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH IIyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HMHEPLMH. 3axon uHepyuu.
Bzaumooeiicmsue men kax npuuuma usmeHeHus
ckopocmu  Osudcenuss men. Macca kak mepa
unepmunocmu mena. IlnoTHOCTH BemecTBa. Cgs13b
NJIOMHOCMU C KOAUYECMBOM MONEKYNL 8 eOuHuye
00véMma seuyecmea.

Jemoncmpayuu

1. HaGmoieHne sSIBICHUS HHEPIIUH.

2. HaOnroeHHe W3MEHEHHS CKOPOCTH IIpH

B3aUMOJICHCTBUU TeJl.
3. CpaBHEHHE MACC 10 B3aMMO/ICHCTBHIO TEIL.

OOBsiCHCHHE TIPU TIOMOIIM TEXHOJOTHYSCKOW KapThl M MeJarora W MpOTHO3HPOBAHWE SBICHUM,
00yCJIOBJICHHBIX HHEPIHEH, HApUMeEp: YTO IPOUCXOAWUT IPU TOPMOXKECHHH WM PE3KOM MaHEBpE
ABTOMOOWIIS, IOYEMYy HEBO3MOXKHO MTHOBEHHO MPEKPATUTh JIBIDKEHUE HA BEIOCHIICIC WIIH caMOKaTe
UT. A

HaGmionenne w 0a30BBI aHANM3 OMBITOB MO PYKOBOJCTBOM IENarora, JIeMOHCTPHUPYIOIINX
U3MEHEHHE CKOPOCTH JBUKEHUS Teja B pe3yJIbTaTe NeUCTBUS HA HETO APYrUX TeJl.

Pemenune TUMOBBIX pacyE€THBIX 3a7a4 B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEaroroM Ha ONpeelieHHe Macchl Tela, ero 00bEMa U INIOTHOCTH.
Habmronenne u 0a30BBI aHAM3 OMBITOB TIOA PYKOBOJCTBOM II€[arora, JEMOHCTPHPYIOIINX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJla OT €ro Macchl MU B3auMoaeicTBUM Tel. 3Mepenue Macchbl
TeJa pa3IMYHBIMH CITIOCO0aMHU.

OmnpeneneHre COBMECTHO C TIEIarOroM IUIOTHOCTH TeJia B Pe3yJIbTaTe U3MEPEHHUs ero MacChl H 00bEMa.
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Cuna. Buael cna
(14 )

Cuna KaK XapaKTePUCTHKA
B3anMoieiicTBus Ten. Cuiia YIpyrocTH W 3aKOH
T'yka.  Hsmepenue  cunbi ¢ nomowpwio
OuHamomempa. SIBIeHWE TATOTEHUS W CHIA
TsokecTd. Cuna msscecmu HaA Opy2ux NiaHemax
(MC). Bec mena. Hegecomocmo. CnoxeHue Cui,
HaIlpPaBJIECHHBIX o OIHOU psAMOH.
PaBHogeiictByromas cun. Cuna mpenus. Tpenue
cronvoicenus u mpenue noxosi. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu?
1. CnoxxeHue cwii, HampaBlICHHBIX IO OJHOW
MPSIMOH.

Jabopamopnsie padbomuvl u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO TENa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
pacTsbkenust  (nedopmanuu) TPYKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCUMOCTH
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tesla U
XapakTepa CONPHKACAIOLUIUXCS OBEPXHOCTEN.

W3ydeHune COBMECTHO C IIeJaroroM B3auMOAEUCTBHS KaK IPUUUHBI U3MEHEHUS CKOPOCTHU TEJIa WU €T0
neopManum.

OmnucaHye Ha HAa4aJbHOM YPOBHE pEajbHBIX CUTyalluil B3aMMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydenne moa pyKOBOJICTBOM IMelarora CHJIbl YHOPYroCTH, 3aBUCHUMOCTU CHJIBI YHPYTOCTH OT
YIUTMHEHUS] pe3WHOBOTO IIHYPa WK IPYXKUHEI (C IOCTPOCHHEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTyaluH,
B KOTOPBIX HPOSBIAETCA ACHCTBUE CHIIBI YIPYToCTH (YHPYTOCTh Msda, KPOCCOBOK, BETOK JEpeBa
U 7ip.).

AHanu3 ¢ Onopoil Ha IUAAKTUYECKUM MaTepuall IOoJ KOHTPOJIEM IeAarora CUTyalui, CBsI3aHHBIX C
SIBICHHEM TSTOTEHUSI.

[lonumanue ¢ omnopoll Ha CXeMbl NPH IOMOIIM IeAarora OpOMTaJbHOTO JBIDKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa uHepLun (MC — acTpoHOMHUS).

W3mepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 cnocoba M3MepeHus Mocie
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue siBIeHUsSI HEBECOMOCTH.

Habmonenue 3a 3KCIIepUMEHTAIBHBIM TIOJIyYEHUEM MpPaBHJIa CIOKCHUS CHJI, HANPABICHHBIX BIOJIb
o1HOM npsimoit. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3zyuenne oz pyKoBOICTBOM IE€JIarora CHIIbl TPEHUSI CKOJIBKEHUS M CHIIBI TPEHHS TOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOIOTHMYECKYIO KapTy 3aBUCHMOCTH CHIJIBI TPEHHUsS OT Beca Tela
1 CBOWMCTB TPYIIMXCS NOBEPXHOCTEH.

bazoBbIif aHamM3 ¢ ONOPOH Ha AMNAKTHYECKUI MaTepHai MoJ KOHTPOJEM Ielarora MpakTHIeCKHX
CHUTYaIMi, B KOTOPBIX MPOSBISETCS JEHCTBHUE CHIIBI TPEHUSI, HCIIOJIB3YIOTCS CIOCOOBI €€ YMEHBLICHUS
WIM YyBeluueHus (KaTaHHe Ha JIbDKAaX, KOHBbKaX, TOPMOXKEHHE aBTOMOOWIIS, HCIOJb30BaHHUE
TIOINTUITHAKOB, TIJIaBaHUE BOJHBIX JKUBOTHBIX U Jip.) (MC — Ouonorus).

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C I1€JaroroM C UCIOJIb30BaHueM (HOPMYJI ISl pacuéTa CHIIbI TSHKECTH, CHIIBI
YOPYTOCTH, CHIIBI TPEHUSI.

Paznen 4. JlaBie

HHUe TBEPABIX TeJ, :KUAKOCTeH 1 ra3oB (21 4)

JlaByieHnue.
Ilepenaua
aBJIEeHHS
TBEPABIMU
TeJIAMH,
JKHAKOCTSIMH 1
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuieHus u yeeaudenus
oaenenus. Jlasnenue 2aza. 3asucumocmo
dasnenus 2aza om 06véma, memnepamypbol.
Iepeoaua oasnenus mgépovimu meiamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITnesmamuueckue mawiunol.

Jtemoncmpayuu?®

1. 3aBUCHUMOCTD

TeMIepaTyphl.

JaBJICHUA rasa oT

AHanu3 u 0OBbSICHEHHE C ONOPOi HAa JMIAKTUUECKHH MaTepual MoJi KOHTPOJIEM Ie/larora OlbITOB U
MIPAKTUYECKUX CUTYalHil, B KOTOPBIX MPOSIBISETCA CHIIA TaBICHUS.

OO0ocHOBaHME ¢ ONOPOH HA TEXHOJIOTHUECKYIO KapTy TP MOMOIIIH IIe/1arora Croco00B yMEHbIICHUS 1
YBEIMYEHUS NABJICHUS.

W3ydenne nox pyKoBOJICTBOM II€larora 3aBUCHMOCTH JIABJICHHS ra3a 0T 00bEMa U TEMIIEpaTypHI.
W3yuyeHne mox pyKOBOJACTBOM Il€Aarora OCOOCHHOCTEW Ilepeiadd AaBIEHUs TBEPIABIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHHME PE3YJIBTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIleCTBa B
TBEPIOM, JKUAKOM H ra3000pa3HOM COCTOSHISIX MPEATI0KEHHBIMU (OPMYITHPOBKAMHU.

Habmronenue 3a 3KCepUMEHTAIBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Hepeaaqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemenune THMOBBIX pacUETHBIX 3amad B 1—2 NMEHCTBUS C OMOPOW HA alrOPUTM, MPEABAPUTEIHLHO
pa3o0paHHBIN COBMECTHO € TIEarOTOM Ha pacyuéT MaBICHUS TBEPIOTO Tela.

JlaBjeHue
KuaAKocTH (5 u)

3aBUCHUMOCTb aBJICHHS XKHUAKOCTH OT Iy OHHBIL.
Tuopocmamuueckuii napaooxc. Coodbwarowuecs
cocyoul. I'uopasnuyeckue Mexanusmul.

Jemoncmpayuu?

1. CooOmraronuecs COCybI.

2. 'mapaBnuyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJICTBOM IEIAarora 3aBHCHMOCTH
JABIICHUS KUJKOCTH OT TTyOHHBI MOTPYKEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3yueHne cOBMECTHO C IEJaroroM COOOIMIAOIINXCS COCY/I0B.

Pemrenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIAaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM NPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha JUIAKTUYECKHH MaTepHall MO KOHTPOJIEM IIeAarora
MIPAKTUYECKUX CUTYalUi, TEeMOHCTPHPYIONIUX MPOSBICHNUE JaBIEHUs KUIKOCTU U 3aKoHa [lackans,
HaIpuMep MPOLECCOB B OpraHU3Me IpU Iiy0okoBoHOM HbIpstHUN (MC — Ounosorus).

ATtMmocdepHoe
napjenue (6 1)

Atmocdepa 3emin 1 aTMOC(epHOE JaBlICHHE.
Tpuuunel cywecmeosanus 6030YuWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgepHo2o 0agieHus.

JMemoncmpayuu?

1. [posineHune aeiicTBHsA aTMOCHEPHOTO

JIaBJICHHSI.

HaGmonenue 3a skciepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUS.

AHanu3 ¥ 00bsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IHCTBUEM aTMOC(HEPHOTO TaBICHUS.

HabGnroneHue 3a 00bSICHEHHEM CYIIECTBOBaHMA aTMOChEphl Ha 3eMIIe 1 HEKOTOPBIX IUIAHETax MU &
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH HM3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenue THUMOBBIX PacyETHHIX 3ajad B 1—2 NEHCTBHSA ¢ ONOPOH Ha ajuropuTM, HpeaBapHUTEIEHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora yCTpoHcTBa OapoMeTpa-aHepousa.
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JlelicTBUE
SKHIKOCTH M raza
HA NOrpy:KéHHOE
B HUX TeJo (7 4)

Heticmaue sicuokocmu u 2aza Ha NOSPYHCEHHOE
6 Hux meo. BrITamkuBaiomas (apXxuMeIoBa) CHia.

3axon Apxumeoa. Inasanue mei.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBuCHMOCTh  BBITANKUBAIOUIEH CHIBI OT

00péMa TOTPY)XEHHOH dYacTH Telna H

IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOMICH CIJIBI  BECy

BBITECHEHHOM JKUJKOCTH.

3. YcnoBue miaBaHWs TeN: IUIABaHUE WIH
NOTpy’)KeHHEe Tel B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IJIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBaHue 3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMA TMOTPYKEHHOH B KHUJIKOCTb
YacTH TeNa.

2. OnpeneneHre  BHITAJKUBAIOIICH  CHIIH,
JNEHCTBYIOIIEH Ha TeENo, HOrpyX EHHOE B
JKUAKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH
CUJIbI, IEHCTBYIOILIEH Ha TEJIO B )KUJIKOCTH, OT
Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOILINE 3aBHCUMOCTH
BBITQJIKUBAIOLLIEH CHJIbI, JIEUCTBYIOIIEH Ha
TEJO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tella M OT IJIOTHOCTH
JKUJKOCTH.

5. Koncrpyuposanune apeomMerpa I
KOHCTPYUPOBaHUE JIOAKU U OINpeAeseHUe €€
rpy3010IbEMHOCTH.

HaGmroneHne 3a dKkcriepuMeHTAIbHBIM 00HAPYKEHUEM JIEHCTBHS KUIKOCTH U ra3a Ha MOTPYKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIOTHYECKYIO KapTy BBHITAIKABAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TeIo,
MOTPYKEHHOE B KUAKOCTb.

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYFOIIIX
3aBHCHUMOCTH BBITAIKMBAIONICH CHIIBI, IEHCTBYIOIICH HA TEJO B XXUIKOCTH, OT 00BEMA MOTPYKEHHOU
B ’KUJIKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrenoBanue moa pyKOBOACTBOM IEIarora 3aBUCHMOCTH Beca Tejia B BOJIC OT 00bEMA MOTPyKEHHOM
B ’KUJKOCTb YacTH Tea.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C OMOpPON Ha ajlroOpuTM, MpeABapUTENHHO
pa3o0paHHBII COBMECTHO € TIEIarOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/a U yCIOBHS IIAaBaHHS TEl.
KoHcTpyupoBanue npu nomouy neaarora apeoMerpa uik KOHCTPYUpPOBaHUE JOAKU U OIPENEICHHUE
€€ Tpy30I0AbEMHOCTH.

Pazpnen 5.

PadoTa u MmomHOCTh. JHeprus (12 u)

Pao6ora
M MOLIHOCThH

Bw

Mexannueckas paboTta. MomHOCTb

Habmrogenne 3a SKCIIEpUMEHTAIBHBIM ONPEACICHHEM MEXaHWIECKOH pabOTHl CHIBI TSDKECTH HpHU
NaficHUM Tela M CWIBl TPEHUS IPU DPABHOMEPHOM IME€PEMELIEHUM Tejla [0 TOPU3OHTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IIPH MOABEME T10 JIECTHHIIE.
Pemenune TUMOBBIX pacyE€THBIX 3ama4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBII COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHN4IeCKOH paboThl M MOIIHOCTH.
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IIpocteie
MeXaHU3MBI (5 4)

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
IUIOCKOCTh.  [Ipasuno  pasnogecusi  pwviuaea.
Ilpumenenue npasuna pagnogecus pwviuaza K
onoky. «3onomoe npasuno» mexamuxu. KIIJ
MPOCTBIX MEXaHU3MOB. IIpoCTbIe MeXaHW3MBI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. ITpumMepsl IPOCTHIX MEXAHM3MOB.

Jabopamopnsie padomuvl u onvimol

1.0Onpeneneare pabOTBI CHIIBI TPEHUS NPH

paBHOMEPHOM JIBIDKCHUHT Tena o
TOPHU30HTAILHON MOBEPXHOCTH.

2. NccnenoBanne ycnoBUi paBHOBECHS phIvyara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIHs).

HauvanpHOe TOHUMAaHKE BBIMIPHINIA B CHIIC MPOCTHIX MEXaHU3MOB Ha MPUMEPE phluara, MOBHKHOTO
1 HENOJABHKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBaHue COBMECTHO C MEAAaroroM yCJIOBHsI pAaBHOBECHUS pblUara.

OO0HapykeHHe [10]] PyKOBOJICTBOM I€[arora ¢ OMopoi Ha JUJAKTUUECKHIH MaTepUall CBOUCTB MTPOCTHIX
MEXaHU3MOB B PAa3JIHYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMbIX B OBITY U TEXHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — 6uoorus).

HabGmroneHue 3a SKCIepUMEHTAIbHBIM JJOKa3aTeIbCTBOM PABEHCTBA PA0OT P MPHUMEHEHUH TPOCTHIX
MEXaHU3MOB.

Onpenenenue noa pykoBoacteoM mnenarora K11/l HakJIOHHOM TIOCKOCTH.

PerieHne TUNOBBIX pacd€THBIX 3aqad B 1—2 JCWCTBHS C OMOPOW HA QJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NMpPaBUiIa PABHOBECHS phluara M Ha pacyér
KIIA.

MexaHnndeckast
sHeprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00Ho20
8UO0A MeXAHUYecKol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs SHEPTUU B MEXaHHUKE.

JladopaTopHbie padoThI U ONBITHI.

1. Usyyenue 3aKOHA COXpaHCHUS
MEXaHUYECKOH SHEPruu (31eKkTpoHHas
JIEMOHCTPAIIHS).

HabmnroneHue 3a 3KCIEpUMEHTAIBHBIM OIpEACICHUEM U3MEHEHUSI KUHETHUECKOW M MOTEHIMAIbHOM
SHEPIHU Tela MPH €ro CKATBIBAHNUU 110 HAKIIOHHOW IIOCKOCTH.

DopMyNnUpOBaHHE COBMECTHO C II€AaroroM Ha OCHOBE HCCIENOBaHMA 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPTHH.

[Ipencrapnenue npu NOMOLIM MEAATOra IpaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEWCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IE/IarOroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3zepBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTnuecknii
0JI0K, TEMBI

OcHoBHOe coaep:KaHHe

OCHOBHbIE BH/IbI JIeSITEILHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX J1eiicTBUIl)

Pasnen 6. TenuioBble siBieHus (28 4)
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Ctpoenne
M CBOIiCTBa
BewecTBa (7 4)

OcnosHyle nonodcenus MOAEKYAAPHO-
KUHEMUYecKou meopuu CmMpoeHUs Geujecmed.
Macca u pazmepsvr amomog u monexyn. Onvimbl,
noomeepoicoaiowue  OCHOBHblE — NOJONCEHUS.
MONEKYNIAPHO-KUHEMUYECKOU MeopUlU.

Mopemu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
cocTosiHUM  BewectBa. Kpucmannuueckue —u
amopgnvie mena. OOvscCHeHUe CBOUCME 2a308,
acuokocmeti U meepobIX mMel HA  OCHOGe
NOAOHCEHUL MONEKYAAPHO-KUHEMUYEeCKOU Meopull.
CMaunBaHUe U Kanuuiapuvle sAnenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu?®

1. HabnroeHne OpOyHOBCKOTO TBUKECHUS.

2. Habmronenue muddysun.

3. HaOmronenne  siBiIeHU

KaIMWULIPHBIX SBICHHH.

4. HabnronieHre TEIIOBOTO paclIupeHust Tell.

5. I3MeHeHue naBiieHHs1 Ta3a MPU M3MEHEHHH

00béMa 1 HarpeBaHUH MITH OXJIAXKICHUH.

Jlabopamopnsie pabomol u onvimol.

1. OmbITBl O OOHApPYKECHUIO JIEHCTBHUS CHII

CMadYrBaHUA n

MOJICKYJIIPHOTO TNPUTSIKCHUA (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OneITEL 11O BbIpAllIUBAHUIO  KPHUCTAJIIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI Io Ha6J'IIO,I[eHI/IIO TECIIJIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH M TBEPIBIX
Tell

4. OmpeneneHue aBICHUS BO3AyXa B OamoHe
HITPHIIA.

5. OnBITH, JAEMOHCTPUPYIOIIKNE 3aBUCHMOCTH
JaBICHUs BO3JyXa OT €ro oo0wbéMa W
HarpeBaHMs WIN OXJIAKICHHUS.

6. [Iposepka cunome3svl TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonbuka JICUOKOCIIU 6
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbi.

Habnronenue u vHTEpOpETaNys COBMECTHO C MIEIaroroM OIBITOB, CBUACTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM Pa3IUYHbBIX BEUIECTB B BOJIE.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 JEWCTBUS C OMOPON HA ajlroOpuTM, MpeABaPUTENHHO
Ppa300paHHBIN COBMECTHO C IEArOrOM IO OLCHUBAHUIO KOJUYECTBA ATOMOB MJIM MOJICKYJT B STHHHUIIC
00bEMa BelecTBa.

[Ipencrapnenne mpy MOMOIIH TeAarora OpOyHOBCKOTO IBIKEHUS, ABNeHUS Iu(y3nn u pazamdmii
MEXAy HUIMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOEHUS BEIIECTBA.
OO0BsicHeHNE TIPH TIOMOIIIH TIeJarora ¢ ONOPOi Ha JUIAKTHYECKUI MaTepral OCHOBHBIX Pa3iIHYINiA B
CTPOEHUM Ta30B, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

[IpoBenenue noJ pyKoBOACTBOM IIEAArora OIbITOB 10 BRIPAILMBAHUIO KPUCTAIJIOB [IOBAPEHHON COJIU
WJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM U 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJOB OIBITOB,
JEMOHCTPHUPYIONINX KaMWJUIIPHBIC SIBJICHUS U SBIIEHUE CMAuYHUBaHUSI.

OObsicHEHHUE C OTTOPOM Ha TEXHOJIIOTHYECKYIO KapTy IO/ pYKOBOJICTBOM I€/Iarora poJid KaliUIPHBIX
SIBJICHUU JJIs1 TOCTYIUICHUSI BOABI B opranu3m pactenuii (MC — O6uosorus).

HaOmtojeHue onpITOB 10 HAOJIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIAKOCTEH U TBEPBIX TEIl.
OOBsICHEHHE C OTIOPOI Ha TEXHOIOTHIECKYIO KapTy MOJ] PyKOBOJCTBOM IeIarora COXpaHeHHs 00bEMa
TBEPHABIX TEJ, TEKyYECTH KUIKOCTH (B TOM YHCIIE, Pa3HUIBl B TEKYYECTH U Pa3HBIX KUAKOCTEN),
JIaBJICHUSI rasza.

HabmroneHue 3a mpoBeGHUEM OIBITOB, TEMOHCTPUPYIOIINX 3aBUCHMOCTE JaBICHUS BO3IyXa OT €ro
00béMa W HarpeBaHUS WM OXJAXKICHUSA, M UX OOBSCHCHHE Ha OCHOBE AaTOMHO-MOJCKYJISPHOTO
YUEHUSI.

AHanu3 Npu HOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKUH MaTepuasn MPaKTHUYECKUX CHUTYaIlUi,
CBSI3aHHBIX CO CBOWCTBAMMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.

41




TemaoBbie
npoueccsl (21 )

Temneparypa. Cesizb  memnepamypvl — co
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.
Buytpennsis sHeprus. Cnocobvl  usmeHeHus.
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Budvl mennionepedauu:
Menionpo8oOHOCHIb, KOHBEKYUS, U3LYHeHUe.
KonnuectBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Teniooomen u meniogoe
pasnogecue. Ypasnenue meniogo2o 6anancad.
Ihasnenue u omeepoesanue KPUCMAIIUYECKUX

gewjecms.  YIenbHas ~ TeIJIOTa  IIABICHHUS.
Ilapoobpaszosanue u xonoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpazoBaHus. 3asucumocms memnepamypul
Kunenuss ~ om  ammoc@epnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust ~ TOomMBa.  YJenbHas  TEIJoTa
CTrOpaHusl.

Ipunyunvl pabomsr mennogvix Oguzameneu.
K1l Mennine02o
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpeost (MC).

3axon coxpanenus u npeepawjenus dnepeuu 8
mennosvix npoyeccax (MC).

Jemoncmpayuu?®

1. [IpaBuna u3MepeHus: TeMIeparyphl.

2. Buzel Terutonepenadm.

3. OxnaxkJieHne pyu COBEPIICHNH PaOOTBHI.

4. HarpeBanue 1nipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEMJIOEMKOCTEH  pPa3IHMYHBIX
BEIIECTB.

6. HabmoneHne kuneHus.

7. HaGmoneHne TOCTOSHCTBA — TEMIIEPATYpHI

TIpH TUIABJICHUH.
8. MoJenu TEeIUIOBBIX IBUIATENEH.
Jabopamopnsie pabomul u onvimol.
1. [Ipogepka eunomesvi TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonouxa JCUOKOCmU 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsbl.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHHS U LIKaJl TeMIIEPaTyPhlL.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE BHYTPEHHEN SHEPTuH Tela B
pe3yJbTare TeIionepe1adu U paboThl BHEITHUX CHIL.

Habmronenune 3a mpoBeneHHEM OITBITOB, OOCYKICHHE MPAKTHUECKUX CUTYalni, JeMOHCTPHPYIOLIIX
pa3Iu4HbIE BUABI TEIIONEPEAAUHN: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3TyUYEHHE.

HccnenoBanue ¢ omopodl Ha TEXHOJOTMUYECKYIO KapTy IIOJ PYKOBOACTBOM II€Aarora sIBJICHUS
TEIUI000OMEHA TIPH CMEIINBAHUH XOJOAHOM U TOpSIeH BOJIBI.

HabmroneHnne yCcTaHOBIICHHS TEITIOBOTO PAaBHOBECHS MEX/TY TOPSUEH M XOJIOIHOW BOJIOM.
OmnpepeneHue Npy NOMOIIY NeAarora KOJIM4eCTBa TEIUIOTHI, MOJIYYEHHOTO BOJIOH MPH TEIIO0OMEHE ¢
HarpeThiM MeTAJUINYECKUM IIMIHHIPOM.

Omnpepnenenue 1o TadyuIe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MENaroroM, CBS3aHHBIX C BBIYUCICHHEM KOJIMYECTBA TEIUIOTHI M
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Opyd MOMOILIM IeJarora CHUTyallil NPakTUYECKOrO HCIONb30BAHMS TEIUIOBBIX CBOWCTB
BEIIECTB W  MAaTepHaliOB, HampuMep B  IENIX  DHEProcOCpPeKEHHs:  TEIUIOM3OJISIIHS,
SHEeprocOeperaroIIne KPBIIIH, TPMOAKKYMYIISTOPHI | T. 1.

HabmroneHue siBIeHMA HCTTApSHUS U KOHACHCAIHH.

Habmronenue 3a ncciiegoBaHIEM MpoIiecca HCIapeHHs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE TIO ANTOPUTMY COBMECTHO C TIEIAaroTroM SIBIICHUH HCTIApEHISI U KOH/ICHCAIINN Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

HabGmtonenue 1 00bsicHEHHE ITpoliecca KUIIEHHs], B TOM YHCJIe 3aBUCHMOCTH TeMIIEPaTyPbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenre 1o TabNUIle OTHOCHTEIFHOMN BIaKHOCTH BO3-TyXa.

Habmronenue nporiecca IiaBiIeHns KPUCTAIIMYECKOTO BEIIECTBA, HAPUMeED, JIb/a.

CpaBHeHHE 10 IUTaHYy IPU IOMOIIM IIE€Aarora IMpPOIECCOB IUIABICHUA KPHUCTAIIHMYECKUX Tel
1 pa3MATYEHIS IPH HArpeBaHUU aMOP(HBIX Tell.

OmnpenerneHue 1Mo TabIUIE yASITBHON TEIUIOTHI TUIABJICHHUS JIbJA.

OOBsicCHEHHE TI0 CXeMe TociIe OOCYKISHHS C TIeNaroroM sIBJICHUH TUTaBICHHS W KPUCTAIUIH3AaluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C OMOPOH Ha ajlrOpUTM, NpEeABAPUTENBHO
pa3o0paHHbBIil COBMECTHO C I1€1ar0OrOM, CBSI3aHHBIX C BBIYHCICHHEM KOJIMYECTBA TEIUIOTHI B poLieccax
TETUIOTIepeauy IPH IJIABJICHUH U KPUCTAJUIM3ALINH, NCIIAPEHUH ¥ KOHACHCAIHH.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
MPUMEHEHHs SBJICHUH IUIABICHUS W KPUCTAUIM3AIMM, HANpHMEp, IOJIYYCHHE CBEPXUYUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

AHanu3 Ipy TTOMOIIH Tle1arora padoTsl ¥ 00BSCHEHNE IPUHINIIA ISHCTBHS TEIJIOBOTO JBUTATENS.
Brruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCS NPU CTOPAaHUM Pa3lIMYHBIX BHJOB TOILINBA, U
KII[ nBurarens.
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2.Habmronenue HU3MEHEHHUs BHYTpEHHEH
SHEPTHH Teja B pe3yNbTaTe TeIUIoNepe1aun U
paboTHI BHEIITHHUX CHIL.

3. UccrnenoBanne SBICHUS TEIUIOOOMEHA IIPH
CMELIMBaHUM XOJOJHOM U ropsiuel BOABIL.

4. Onpedenenue Konuuecmea mennomul,
HOMYHYEeHHO20 6000l NpuU Meniooomene ¢
Hazpemuvlm MemaiIudecKum YuiuHOpoM.

5. UccnenoBanue mporecca UCrapeHusl.

6. OnpeziencHrEe OTHOCUTEIBHON BIaXKHOCTH
BO3IyXa.

7. Onpeoenenue yoenvHOU Meniomvl NAA6IeHUs]
a60d.

OOcyxJeHne COBMECTHO C IIEaroroM AKOJIOTHYECKHX IIOCIIEICTBUI MCIOJIb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U TuApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznes 7. DiekTpuyeckue H MArHUTHBbIE siBjieHust (37 4)

DileKTpUYecKHe
3apsabl.
3apsiKeHHbIE
TeJia M UX
B3aHMOo/IelicTBHE
(79)

Onexmpusayus men. JIBa poIa 3MEKTPHYSCKIX
3apsA0B. BzaummoneicTBUE 3apsyKEHHBIX — Tel.
3axon Kynona (3asucumocmo cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHD
3aps008 U paccmosnus Mexicoy meiamu).

DnekTpudeckoe - Tode. Hanpsxcénnocmo
anekmpuyeckoeo noaa. Ilpunyun cynepnosuyuu
NEeKMpUYECKUX nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMPUYecKul 3apsi0.
Cmpoenue amoma. TIpOBOTHAKH M TUIIICKTPUKH.
3aKoH COXpaHEHUS YICKTPUIECKOTO 3apsia.

Jemoncmpayuu?®

1. DnexTpuzanus Te.

2. lga poma DIEKTPHYCCKHX 3apsAIoB U

B3aMMOJICHCTBHE 3aPSDKCHHBIX Tell.

3. YCTpOHCTBO U IeHiCTBHE 3IEKTPOCKOIIA.

4. DnexTpocTaTHyecKas HHIYKIHUS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3apsIIOB.

Jlabopamopnsie pabomol u onvimol.

1. OneITEl IO HAOMIOAEHUIO DJIEKTPU3AIMHA Tell

WHIYKLIUEH U IPU CONPUKOCHOBEHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JICKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u 0o0bSCHEHUE € OMOPOW HA JUJAKTUYECKUH MaTepuaj B3auMOJCHCTBUS OJTHOMMEHHO
U PA3HOUMEHHO 3apsSKEHHBIX TElL.

OObsicHEeHHE MTPY TIOMOILY Te/Iarora MpUHIKNa AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTPHU3allMd IpPU CONPUKOCHOBEHHU TEI U
MHIYKIHUEH ¢ UCIIOJIb30BaHUEM 3HAHUHI O HOCUTENX JJIEKTPUYECKHUX 3apsA10B B BELIECTBE.
PacriosHaBanne u OOBSACHEHHE IO CXEME COBMECTHO C TIE€aroroM SBJICHUH 3JEKTPU3ALNU
B MIOBCEJHEBHOM KHU3HH.

Habmonenue u 00bsICHEHHE C OITOPOi Ha TEXHOJIOTHUYECKYIO KapTy OIBITOB, MINTIOCTPUPYIONINX 3aKOH
COXPaHEHHUs JIEKTPUIECKOT0 3apsaa.

HaGmoienne onpITOB 10 MO/ICIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPHYECKOTO TOJIS.

HccnenoBanne moa pyKOBOACTBOM IeJarora JEMCTBUSL 3JIEKTPUUYECKOrO IOJII HA NPOBOJHUKU U
JUDJIEKTPUKU
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IMocTossHHBIH
3JIeKTPUYECKUIT
ToK (17 4)

OnexTpUdYecKUil TOK. Ycnosus cyuecmeosanus
anekmpuieckoeo moka. VICTOYHUKY TOCTOSIHHOTO
ToKa. J[efiCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XMMHYECKOE, MArHUTHOE). OieKmpuyecKuil mox
8 JACUOKOCAX U 2A3aX.

PaGoTa W MOLIHOCTH BJIEKTPUYECKOTO TOKA.
3axon [owcoyna—Jlenya. Dnexmpuueckue yenu u
nompedumenu 31eKMPUYEcKoll sHepeuu 6 Obimy.
OnexTpudeckas menb. Cuna Toka. DIeKTPHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  NPOBOIHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

st ydactka nenu. llociemoBaTenbHoe U
napajuiebHOe COEJIMHEHUE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

Hemoncmpayuu?®

1. I[IpOBOJHHUKH U TUDIICKTPUKH.

2. MoaenmupoBaHue CHJIOBBIX JIUHUHA

3MEKTPUUYECKOTO OIS,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

. DIeKTpUYEeCKUN TOK B )KUIKOCTH.

. I'a30BbIii pa3psn.

. I3mepenne cuitel TOKa aMIepMETPOM.

. I3Mepenne 3IeKTpHYecKOro HampsHKeHUs

BOJITMETPOM.

9. PeoctaT n MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomuvl u onvimol.

1. UccnenoBanue AEHCTBUS BIIEKTPUYECKOTO
TOJISI HA IPOBOAHUKHU U TUDJIEKTPUKU.

2. CoOopka 1 npoBepKa padoThI AINEKTPUIECKON

[[ETTH IOCTOSIHHOTO TOKA.

W3MepeHue U peryImpoBaHUe CHIIBI TOKA.

W3mepeHue u perynpoBaHie HaNpsHKEHUSL.

5. HUccredosanue 3agucumocmu Cuivl mMokd,
uoyujeo yepes pesucmop, om
CONPOMUBITIEHUS, PE3UCTNOPA U HANPANCCHUS.

6. Onwimbl, demoncmpupyrowue 3a6UcumMoCcinG
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 ONUHbL, NIoWaou
NONEPEeUHO20 ceveHuUsl U Mamepuand.

ONO Ol h~ W

P ow

HabnrogeHue pasivyHBIX BHIOB JICHCTBUS JJICKTPUYECKOTO TOKA M OOHAPY)KEHUE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEAHEBHON KU3HMU.

COopka 1Mo cxeMe U UCIBITAaHKE TI0J] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSIHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyeil n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHHE MPH TOMOIIM YYHTENS OIBITOB, AEMOHCTPHUPYIOMIMX 3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTHBICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

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

bazoBrie npencTaBneHrs 0 NpaBUIAX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEILHOM COEIUHEHUU
JIBYX pPE3UCTOPOB.

ba3zoBsle npencTaBieHus O IpaBUiIax AJI CUIbI TOKA IIPY NaPAIJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEAarora O CHUTYalusX IIOCIEeIOBATENbHOTO U MapajiesIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETSX.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON HA ajlrOpUTM, MpEeABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPU IOCIEJOBATEIbHOM U  MAapajUIeIbHOM  COEIWHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOICTBOM IIefarora padOTHI
3JIEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

Onpenenenue ¢ Oonopold Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJICTBOM II€larora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIICIISIEMON Ha PE3UCTOPE.
Habnronenue 3a ncciieoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HalpsKEHUS Ha Heil.
OmnpenesneHue ¢ ONOPOi Ha TEXHOJIOTHYECKYIO KapTy 1Moj pykoBoacTBoM nefarora KI1/1 Harpesaresns.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHus YHEPTUHN TIPH MOIBEME TPy3a INEKTPOABUTATETIEM.
OOBsicCHEHHE TIOCNIE pacCyXACHHS C IEJaroroM M COCTaBJIEHHE IJIaHA-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX dJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsiCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHA-KOHCTIEKTa IPUIHH KOPOTKOTO
3aMBIKaHMA U NIPUHLKIA AEHCTBUSA IIABKUX NPEAOXPAHUTENEH.

Pemienne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AeWCTBUS C ONOPOH HAa alrOpUTM, NpEeABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa J[xoyns—JleHa.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodicenus HanpajiceHul
npu nocie008amenbHOM COeOUHeHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuibl Moxka npu
napaienbHOM coeOUHeHUl pe3Ucmopos.
Omnpenenenre  pabOTBl  AIEKTPHYECKOTO
TOKA, UIYIIETO Yepe3 Pe3UcTop.
OmnpeneneHue MOIIHOCTH DJIEKTPHYECKOTO
TOKa, BBIJICJIIEMO Ha pe3nucTope.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIyLIEero 4epe3 JaMIOUYKy, OT HalpsDKeHUS
Ha Hel.

Onpeoenenue KII/[ nacpesamens.
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MarauTHble
siBJaeHus (6 1)

[TocTosinHBIE MarHuTHL. B3auMopeiictBue
MOCTOSIHHBIX MarHUTOB. MacHummuoe noie.
Maenummnoe none 3emnu u e2o 3Havenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noie snekmpuyecko2o moxa. Ilpumenenue
971EeKMpOMAcHUMO8 8 mexuuke. /leticmaue
MASHUMHO20 NOJA HA NPOBOOHUK C THOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
Hemoncmpayuu?®
1. B3auMoneiicTBHE TTIOCTOSTHHBIX MarHuTOB.
2. MogenmpoBaHue HEBO3MOXHOCTH
pazieNieHus MOJIF0COB MarHuTa.
3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.
4. OmpIT Dpcrena.
5. MarautHoe mose Toka. DJIeKTPOMarHur.
6. JlelicTBre MArHUTHOT'O TIOJISI HA TPOBOTHUK C
TOKOM.
7. DNeKTpOABUTaTENh IIOCTOSTHHOTO TOKA.
Jabopamopnsie pabomuvl u onvimol.
1.  HUccnemoBanue MarHATHOTO
B3aMMOJICHCTBHS TIOCTOSTHHBIX MAaTHUTOB.
2. H3yueHue MarHUTHOTO OJISl TOCTOSIHHBIX
MarHuTOB TP UX OOBETMHEHUH U PA3/IEIICHUH.
3. HccnenoBanue JercTBUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OnsITH, JIEMOHCTPUPYIOLIUE
3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHS KAaTYIIIKH C
TOKOM W MarHHUTa OT CHIIBI TOKA W HATIPABJICHUS
TOKa B KaTyIIKeE.
5. H3ydeHwe neHCTBUS MAarHUTHOTO TTOJIS HA
MIPOBOJTHUK C TOKOM.
6.  Koucmpyuposeanue u usyyenue pabomul
anexmpoosucamerns.
7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKoBOJCTBOM IMe€Jarora MarHUTHOIO B3aUMOJEHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yueHne ¢ omnopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOACTBOM Il€arora MarHUTHOI'O IOJIS
MTOCTOSTHHBIX MarHUTOB IIPH NX OOBETMHEHNH U Pa3/IeIICHUH.

Habmronenue 3a mpoBeAeHNEM OTIBITOB 110 BU3YaM3AIMH TOJISI TOCTOSTHHBIX MarHUTOB.

N3yueHue nox pyKoBOACTBOM II€AArora sIBJIEHUSI HAMarHU4MBaHUS BELECTBA.

HccnenoBanue COBMECTHO € IEAATOTOM JEHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPETIKY.
Habmronenne 3a TpOBENCHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTH CHJIBI B3aWMOJICHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl M HaNpaBJI€HUS TOKa B KaTYIIIKe.

AHanu3 Mpu TMOMOIIM MeJarora CUTyallud NPaKTUYECKOr0 MPUMEHEHHUs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYCCKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIIHE).

N3yueHne ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MO/l pyKOBOACTBOM Iearora AeicTBHsi MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yuenue ¢ onopoii Ha TUOAKTUYECKUI MaTepuall ACUCTBUS 3JIEKTPOABUTaTENS.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BazoBbie mpeacTaBIeHUS O Pa3MYHBIX MPUMEHEHHUAX AJICKTPOIBHUraTeNe (TPaHCIIOPT, OBITOBBIC
YCTpOWCTBA 1 Jp.).
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DJIEKTPOMATHHUT
Hasi HHAYKIUS
(49)

Onvimoi Dapaoes. Henenue
anexkmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvi NONy4eHUs.
9NeKmpuyeckol dHepeuu. INEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
JMemoncmpayuu?
1. VccnenoBaHue SIBICHUS DJIEKTPOMAarHUTHOM
WHITyKLUH.

2. OmbiThl Dapagnest.

3. 3aBHCUMOCTh HANPaBICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUSL.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITBI 1O WCCIENOBAaHUIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEOBaHNE
W3MEHEHMH  3HA4YeHUs W HalpaBJCHUs
MHYKIIHOHHOTO TOKA.

HpOBeHeHI/IC COBMCCTHO C ImcaaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUA UHAYKIIMOHHOI'O TOKa

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

TemaTnuyecknii OcHoOBHOe cofiep:kaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALMXCSH
0J10K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBUIA)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
MexaHuveckoe Mexanuueckoe JBHKeHHe. MaTepuanbHas | AHaJIU3 C MOMOIIBIO MeJarora u o0CyKJaeHNe Pa3INuHbIX TPUMEPOB MEXAHUUYECKOTO JBUKCHHUS.
JBH2KEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MIEAroroM rpaHull IPUMEHUMOCTH MOJICITH «MaTepHaIbHAast TOUKAY.
H CIOcO0bI ero MEXaHUYCCKOTO  JBMXKEHHUA.  PaBHOMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHHYECKOTO JBHKCHUS Pa3JIMYHBIMH CIOCOOaMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomepnoe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM Ie[larora >KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSIBISIETCA
MEHOBEHHAsL CcKOpoCmb mena npu | OTHOCHUTEIFHOCTh MEXaHUIECKOTO JIBHYKCHUS.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHH4eCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX Tl OTCUETA.
Yckopenue. Pagnoyckopennoe | CpaBHEHHE TyTeH W TPaeKTOPHUH IBIKEHUS C OMOPOH Ha TEXHOIOTHIECKYIO KapTy IO PYKOBOJICTBOM
NPAMONUHEUHOe oguoiceHue. CBoOomHOE | TIearora OJHOTO M TOTO JK€ Tella OTHOCHTENBHO Pa3HBIX TN OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe osudicenue no OKpys’CcHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. ILlenmpocmpemumenvroe
YyCKopeHue.
Jemoncmpayuu
1. HabnroneHne MeXaHMYECKOTO JBHIKEHHS
TeJna OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHeE ITyTeH U TPACKTOPHUIl IBHIKSHUS
OIHOTO M TOTO >K€ TeJda OTHOCUTEIHHO
pa3HBIX TEN OTCYETA.

3. 3MepeHne  CKOPOCTH H  YCKOPCHHUS
MPSIMOJIMHEHHOTO JIBHIKCHHSL.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JBHKEHHUSI.

5. HaGmonenue JIBHKEHUS Tena o
OKpPY’KHOCTH.

6. HaGmofgeHne MeXaHHYECKHUX  SIBIICHHUIA,
MPOUCXOIAIIUX B  CHUCTEME  OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JIBHXKCHHH  OTHOCHUTEIILHO

KabOuHeTa (U3UKH.

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCUTENEHOCTH IBIKCHUST; BBITOTHEHHE 3aaHUH
IT0 TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BeIYUCICHNS IO 00pasily CpeqHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIIH IBHKEHHUS IIapHUKa
10 HAKJIOHHOU IIOCKOCTH.

AHanu3 1 00CyKICHUE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJCTBOM IIEIarora crnocooon
IpUOIHKEHHOTO OIpEIeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpenesneHue Mocie paccykISHHS C IIeJaroroM 1o CXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHUS (IIIapHKa
B KHIKOCTH, MOJICITH DJICKTPUICCKOTO aBTOMOOMJIS U T. II.).

OnpeneneHue COBMECTHO C IENAroroM IyTH, NMPOWIEHHOrO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOpOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIDKEHUS OT BPEMEHH.
HavanpHble mpencTaBieHHE O TMPUHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIOLINX
(ctmmomeTpoB).

[pocteiimue BBUUCIECHUS O 00pa3ily MyTH M CKOPOCTH TPH PAaBHOYCKOPEHHOM MPSIMOJIHHEHHOM
JBIDKEHUH Tela.

OmnpeeneHne COBMECTHO C IEAaroroM MpoMIEHHOIO MyTH U YCKOPEHHMs IBMXKEHHUS Tella Mo rpaduxy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBI)KEHUS TeIa OT BPEeMEHH.
OmnpeneneHne ¢ TOMOIIBIO MTEAAarora yCKOPEHUs Tesla IPH PaBHOYCKOPEHHOM JIBI)KEHUH 10 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCyXAEHHUs C TeJaroroM Mephoja W 4acTOThl OOpamieHus Tena IIo
OKPYKHOCTH.

OmnpeneneHue HAaXOXAEHUS MOJ PYKOBOJACTBOM MENarora CKOpPOCTU PAaBHOMEPHOIO JBUXKEHUS Tela
10 OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopmnsie pabomol u onvimol.

1. Koucmpyuposanue mpaxma 014 pazeoua u
O0anbHeUWe20 PAGHOMEPHO20 — OBUIICEHUS
WapuKa uiu menexcKu.

2. OnpeneneHne cpemHein CKOpOCTH
CKOJIbKEHMsI Opycka WM JIBHDKCHHS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHWs  Teida  IpHU
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IUIOCKOCTH.

4. UccnenoBaHue 3aBUCHMOCTH IIyTH  OT
BpPEMEHH IIPU PaBHOYCKOPEHHOM JIBIKCHHH
0e3 HayalbHON CKOPOCTH.

5. Ilposepka cunomesul: ecau npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pao HeuémHuIx yucer, mo
coomeemcmeyioujue npoMeNCymKu
8pemen OOUHAKOBYL.

Pemenne TUMOBBIX PAacdyETHBIX 3agad B 1—2 JeWCTBUS ¢ OHNOPOM Ha aIrOpPUTM, HMpPEeABapUTEILHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpeAelIeHHe KHHEMAaTH4YeCKUX XapaKTePHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUOB.

PacniosnaBanue n npuOIMKEHHOE ONKMCaHKe MO 00pasiy nocie o0CYKICHUS C MEAaroroM pasIMuHbIX
BHUJIOB MEXaHHUYECKOTO JBIDKEHHUS B IPHUPOJE M TEeXHUKE (Ha MpHUMepax CBOOOAHO MajaroluXx Tel,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEACTB H JP.).

B3aumopeiictBue
Ted (20 v)

IlepBriii 3akoH Heiorona. Bropoit 3akoH
Herotona. Tperuit 3akon HbtoTona. Ilpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONbIICEHUS, CUNA MPEHUs. NOKOS,
opyaue 8udbl MpeHusl.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOJHOrO MaJeHUs.
Jleuoscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hesecomocmo
u nepezpysKu.

PaBHoBecue MaTepHaIbHOM TOYKH.
Abcomomuo  meépooe  meno.  Pasnogecue
meépoo2o  mena ¢  3AKPEnIEHHOU  OCbHO
spawenus. MoMeHT cuibl. Llenmp msaoicecmu.

JHemoncmpayuu

1. 3aBHCMMOCTb yCKOpEHMsI TeJa OT MAaccChl

TeNna U JeHCTBYIOIIEH Ha HETO CUJIBI.

2. HaOmronenne paBeHCTBa CHIT

B3aUMOJICHCTBUH TEJl.
3. I3mMeHeHne Beca Tena NPU YCKOPEHHOM

npu

Habmronenne u o0cyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C IBHKCHHUEM Tela MPH YMCHBIICHUH
BIIMSIHUS APYTUX TEN, NPENSATCTBYIOIUX JBUKEHHIO.

AHanu3 MO CXeMe€ MOCE PacCyKIEHHs ¢ NEeAaroroM Tekcra lamwies ¢ OMUCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHUE 3aJaHUil 0 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxIeHre moj pyKoOBOJICTBOM MEAarora BO3MOYKHOCTH BBITIONTHEHUS 3aKOHA UHEPITUH B Pa3IMUHBIX
CHUCTEMax OTcuéra.

Habnronenne u 00CYXIeHHE COBMECTHO C IE€JAaroroM MEXaHMUYECKHX SIBJICHHUM, MPOUCXOISIUX B
cucteme otrcuéta «Tenexxka» npu e€ paBHO-MEPHOM U yCKOPEHHOM JIBH)KEHUU OTHOCUTENBHO KabuHeTa
¢bu3nKy.

JelicTBUS ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3a1aHUH 10 CJI0KEHHUIO U BBIYUTAHUIO BEKTOPOB.
HabnrogeHne 3a mpoBeICHHWEM OIBITOB, AEMOHCTPHUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHUE ¢ OMOPOH Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IIeIarora sSBJICHUH C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pemienne TUNOBBIX pacu€THBIX 3a4ay B |—2 AeicTBUS C ONMOPOM Ha ajlroput™, MpEeABAPUTEIBHO
pa3o0paHHBId COBMECTHO C TIENaroroM C HCIOJb30BAaHMEM BTOPOTO 3akoHa HpIOTOHA W MpaBWiIa
CIIOXKCHWSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM XECTKOCTH MPYKUHEI.

AHanu3 cUTyalMil ¢ ONOpPOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM II€larora, B KOTOPBIX
HaOonatoTes ynpyrue aegopmaiin, 1 uX o0bICHEHUE ¢ NCIOJIb30BaHreEM 3akoHa ['yka.
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JBHKCHUM.
JlabopaTopHbie padoThl U ONBITHI.
1. VccnenoBanne 3aBUCHMOCTH CHIJIBI TPEHHS

CKOJNBXEHHUS OT CHWJIBIL  HOPMAJIBHOTO
JaBIICHHSL.
2. OnpeneneHne  kod(hQUIMEHTA  TPEHUS
CKOJIbKCHHSI.

3. OnpeneneHue KECTKOCTH HPYKHUHBI.

Pemenne TUMOBBIX PAacdyETHBIX 3agad B 1—2 JeWCTBUS ¢ ONOPOM Ha aJrOpPUTM, MpPeaBapUTEIHHO
pa300paHHBIl COBMECTHO C MIEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
napieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEJOBAHMS.

OmnpeneneHue 1Mo KOHTPOJIEM IeJlarora ¢ OOpoi Ha KOHCIEKT KO PUIIMEHTa TPEHHS CKOJIBKEHHS.
H3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUS MOKOSL.

Perenne THIOBBIX pacdETHHIX 3agad B |—2 IEWCTBUS C OMOPOi Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa30o0paHHBII COBMECTHO C TIEIArOTOM C HCIIOJIE30BaHUEM (OPMYJIBI U CHITHI TPEHUS CKOJBKEHHS.
AHanu3 1Mo cxXeMe IOCIE PACCyXIEHUs Menarora O JBHKEHHM TeJl TOJbKO IOJA AEHCTBHEM CHIIBI
TSKECTH — cBOOOTHOTO MaJCHHUS.
OObsicHeHHUE 110]1 PyKOBOJICTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJeHHs OT MaccChl
Tena.

Or1ieHKa COBMECTHO C II€JJaroroM BeJTMUMHBI CHIIBI TATOTEHHUS, ICHCTBYOMIEH MEX Ty IBYMS TenaMu (s
pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha JII/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUSA He6eCHbIX TCI 11O I[eﬁCTBHeM CHIJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM AOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pemienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEJaroroM C WCIIOJIb30BAaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (YOPMYIIBI
JUIsL pacuéTra CHIIbI TSXKECTH.

Habmronenune u 00CcykIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 U3MEHEHHUIO Beca Tella IPH YCKOPSHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO NEAArora ycJlIoBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHUS C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IEIaroroM Ha OmpeJielieHHe Beca Tella B Pa3IMYHbIX YCIOBUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOosLIeeCs Ha OIope.

OmnpepeneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IHYHBIX TEll.
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3akoHbI
COXpaHeHus
(10 u)

Umnynsc Tena. HM3menenue  umnynvca.
Hmnynvc cunvl. 3aKOH COXpaHEHUS UMILyJbCa.
PeaxtusHoe aBmwxenue (MC).

Mexanunueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
onepeuu u pabomul. TloTeHIMAMbHAS SHEPTHA
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmMol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoll dHepeuy. 3aKOH COXPAHCHUS
MEXaHUYECKOH IHEPTUu.

Hemoncmpavuu
1. Ilepenaua ummynbca HpH B3aMMOIECHCTBHU

Tell.

2. TlpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHe HMIIyJIbCa IIPH HEYIPYTroM
B3aUMOJCICTBUM.

4. CoxpaHeHHWE HMIyJbCa IpH aOCOIIOTHO

YOpyroM B3anMOJICHCTBUH.

HaOnroieHue peakTUBHOTO JBHIKCHHUSL.

CoxpaHeHHE MEXaHHYECKOW 3HEpruM mnpu

CBOOOIHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKON JHEpruu Ipu
JIBIDKEHUH Tella M0J] JEHCTBUEM NPy KUHBI.

Jabopamopnsie pabomuvl u onvimol.

1. Ompenenenne pabOTHI CHIBI TPEHHUS HpPU
pPaBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MIPU
noabpEMe rpy3a C HCIIOJIb30BaHNEM
HETIO/IBM>KHOTO U TTOJIBUXKHOTO OJIOKOB.

3. H3yueHue 3akoHa COXpaHEHUs SHEPTHUH.

SHEPrUH pu

ou

Habmonenue u 06cyieHre ¢ TOMOIIBIO TIe/larora OIbITOB, IEMOHCTPUPYIOLIHUX Hepeady UMITyJbca
IIpU B3aUMOJECHCTBUHU TEJ, 3aKOH COXPAHEHUS HMMITyJbca MpPHU aOCOIIOTHO YHNPYroM U HEYIpyrom
B3aMMOJICHCTBUH TEIl.

HabnroneHue neMOHCTpaluy Mejarora CUTyaluil B OKpy’Karollel *KHU3HU C UCIOJIb30BaHHEM 3aKOHA
COXpPaHEHHUS UMITYJIbCA.

PacnosHaBanue C OmOpoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM II€Aarora SsBICHUS
PEaKTHBHOTO IBIKEHUS B npupojie u Texauke (MC — Ouomnorus).

[IpuMeHeHHE COBMECTHO C MENAroroM 3aKOHA COXPAHEHMS MMITyJbCa A pacy€ra pesylbTaToB
B3aUMOACHCTBUSL Ten (Ha TpUMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMOJ-BHUKHO).

Pemenne THUMOBBIX PAacyETHBIX 3agad B 2—3 JEWCTBUS C ONOPOM Ha aJrOpPUTM, HpPeaBapUTEIIHLHO
pa300paHHBIl COBMECTHO C MEAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOPOi HA TUAAKTHYECKUN MaTepHuan paboThl CUIIbI YIIPYTOCTH MPU MOABEME Tpy3a
C HCIIOJIb30BaHMEM HENOABHKHOTO U MOJBHIKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAAroroM MOIHOCTH.

W3mepenne ¢ mOMOILBIO Ie1arora MoTeHIUaIbHOM SHEPIHH YIPYTo 1e(OPMUPOBAHHO NPy KHHBI.
H3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIIMHE TOPMO3HOIO Ty TH.
Habmionenne 3a SKCIEpUMEHTANbHBIM CPaBHEHHEM H3MCEHCHHS IIOTCHIIMANBHONH W KHHETHYECKON
SHEPruil Tena MpH ABMKEHHH M0 HAKIOHHOM MIOCKOCTH.

HaOmonenne 3a 3KCTIEpUMEHTAIbHOW MPOBEPKOH 3aKOHA COXpPaHEHHS MEXaHWYECKOH SHEpPTUH IpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHHe Ha HadadbHOM YPOBHE, C ONOPOHM HA JUIAKTUYECKUN MaTepHuanl 3aKOHAa COXpPaHEHUS
MEXaHMYECKOH 2HEPTUHU I pacuéra NOTEHIUAILHON U KUHETUYECKOM SHEpruil Tea.

Pemenne TUNOBBIX pacu€THBIX 3a7a4 B |—2 AEWCTBHS C OMOPON Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C NIEJaroroM C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUsI MEXaHHUECKOM JHEPTHH.
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Pa3znen 9. Mexannuyeckue Kojie6aHusi M BOJHBI (15 4)

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHHIA: TepHOJl, YacToTa,
aMIuTyaa. Mamemamuueckui U NPYICUHHDLL

masmuuku.  Ilpeepawjenue  snepeuu  npu
KoIeOAMenbHOM OBUNCEHUIL.
3aryxaromue KonebaHus. BBIHYXICHHBIC
kojiebanus. Pe3onanc.
Hemoncmpayuu?®
1. HaGmronenue KoJieOaHuil  Ten oz
IEUCTBUEM  CHJIBbl  TSOKECTA U CHIJIBL
yIPYTOCTH.

2. Habmopenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. HaGmoeHue BBIHYXIEHHBIX KOJIEOaHUH U
pe30oHaHca.

Jabopamopnsie padbomuvl u onvimol.

1. Ompenenenne  9acToTel W IEepHOJa
KoJlcOaHWH MaTEeMaTHIECKOTO MasATHHKA.

2. OmpeneneHne  4acTOThl W IIepHOJa
KoJieOaHUH TPYKMHHOTO MasiTHUKa (Win
3JIEKTPOHHAS IEMOHCTpAIH).

3. UccnenoBanue  3aBUCHMOCTH  IepUoJa
KoJIeOaHHH MOJIBEIICHHOTO K HUTH I'Py3a OT
JUTUHBI HUTH.

4. VccnenoBaHue  3aBUCHMOCTH  IepHOJA
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT
Maccel  Tpy3a  (WIM  3JIEKTPOHHAs
JIEMOHCTPAIIHS).

5. I[lpoBepka  HE3aBUCHMOCTH neprosa
KoJieOaHWH Tpy3a, MOABEUIEHHOTO K HHUTH,
OT Macchl rpysa.

6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuoja KonebaHuit TPY>KMHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTH
TIPYKUHBI.

7. 3amepenne YCKOPEHHUS cBOOOIHOTO
nmageHust (mnm SJIEKTPOHHAS
JIEMOHCTpALIUS).

Habmonenne xonebGaHmii moj AEHCTBHEM CHI TSDKECTH W YIPYTOCTH M OOHapy)KCHHWE NPH ITOMOIIHN
re1arora moJOOHBIX KOJIeOaHUH B OKpY>KaoIieM MUpE.

AHaM3 COBMECTHO C I1€1aroroM KosieOaHui rpy3a Ha HUTH U Ha rpy>xuHe. OnpeeneHue 1o aropurmy
YacTOTHI KOJIeOaHMH MaTeMaTHYECKOTO ¥ NPY>KUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ IOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

HccrnenoBanue ¢ omopoi Ha anropuTM, NpeABAPUTENIBHO Pa300paHHBIM COBMECTHO C IEIAaroroM,
3aBUCHMOCTH IIEpHO/a KOJeOaHHii MO/IBEIICHHOTO K HUTH I'Py3a OT JUIMHbI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTMYECKYIO KapTy MO PyKOBOJCTBOM IIeJarora He3aBUCUMOCTH IIEpUoJia
KosieOaHMH Ipy3a, OABEIIEHHOTO K JICHTE, OT MacChI Ipy3a.

Habmonenue u o0cyxneHne Mo pyKOBOACTBOM I€[arora ONbITOB, JIEMOHCTPUPYIONINX 3aBHCHMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBI.

[IpumeHeHne ¢ TOMOIIBIO ITeAarora MaTeMaTHIECKOTO M MPY>KMHHOTO MasTHUKOB B KA4ECTBE MOENEH
JUISL OTIMCAHUS KOJIEOaHUH B OKPY>KaIOIEM MHpE.

Pemenne THIOBBIX pacy€THBIX 3amad B 1—2 NEHCTBHS C ONOPOW HAa aJTOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEJaroroM, CBS3aHHBIX C BBIYMCICHHEM WM OLEHKOH 4acTOThl (IepHo/Ia)
KoJieOaHui

52




Mexanuuyeckue
BOJIHBI. 3BYK
(84)

Mexanuueckue BOJIHBI. CgoiicTBa
MeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeuytvie 80HbL. [IUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 601HbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [pomxocms 36yKa u Gblcoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

Hemoncmpayuu?®

1. Pacnpocrtpanenue
TIOTIEPEYHBIX BOJH.

2. HaOmioneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YacTOTHI.

3. AKycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX u

OOHapy»KeHHE U aHAIHN3 C TOMOIIBIO NIEIarora BOJHOBBIX SBJICHUN B OKPY’KAIOLIEM MHUPE.
HaOmionenne COBMECTHO C IIEAaroroM paclpoCTPAaHEHWS] MPOJONBHBIX M IONEPEYHBIX BONH (Ha
MOJIeNN) U OOHApY>KEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO.IE (3BYK, BOJASHBIC BOJIHBEI).

Brrancienne B 1—2 OeWCTBHS ¢ OMOPOH HA alTOPUTM, MPEIBAPUTEIBFHO Pa300paHHBIA COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3ByKOBBIX BOJIH.

HaOmionenne 3a 9SKCIEpUMEHTAJIBbHBIM OIPEAEICHHEM TPaHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C UCHOIB30BAHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

HabGmonenue n 00bsiIcCHEHHE ¢ TIOMOIIBIO I1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHCca.

YreHne COBMECTHO C I€1aroroM OpPUTHHAJIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOJIB30BAHUIO 3ByKa (MM
YJIBTpa3ByKa) B TEXHUKE (IXOJIOKALHSL, yIBTPa3BYK B MEAUIIMHE U JIP.); BBINOJHEHUE 3aJaHNH 10 TEKCTY
(CMBICIIOBOE YTEHUE)

Paznen 10. DinekTpoOMarHuTHOE 1M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIeKTPOMArHUT
HOe 1oJie

U 3JIEKTPOMATHH
THBI€ BOJIHBI
(8w

DNeKTPOMarHUTHOE noJie.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9NeKMPOMACHUMHBIX ~ 607H.  Hcnonv3osanue

INEKMPOMAZHUMHBIX BOH OJIsL COMOBOU CBA3U.
OneKTpoMarHuTHas npupona cBeTa.
CxopocTb cBeTa. BoHOBBIE CBOCTBA CBETA.
Jemoncmpayuu?®
1. CoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BonHoBBIE CBOHCTBA CBETA.
Jabopamopnsie pabomuvl u onvimol.
1.I3yyeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH C ITIOMOII[bIO MOOMJIBHOTO Tene(oHa.

ITocTpoeHre MPOCTHIX PACCYKICHUH Ha OCHOBE MOATOTOBIICHHBIX BBIPAKCHHMA, 00OCHOBBIBAIOIINX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

HabmroneHune 3a SkCrepuMEHTaIBHBIM W3YYEHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeTe(OoHa).

AHanu3 ¢ MOMOILBIO MEAArora peHTTEHOBCKUX CHUMKOB YEJIOBEYECKOIO OpraHu3Ma.

AHanM3 COBMECTHO C MEJAr0roM TEKCTOB, ONUCHIBAOIINX MPOSBICHUS JJIEKTPOMArHUTHOTO U3ITyUEHUS
B IIPUPOJIC: )KUBBIC OPraHU3MbI, H3TyUYCHHUs] HEOCCHBIX T (CMBICIIOBOE UTCHUE).

PacniosHaBaHue U aHaIu3 Pa3aUYHBIX IPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C IEAAaroroM ¢ MCIOIb30BaHHEeM (POPMYIT Isi CKOPOCTH 3JI€KTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA.
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Paznen 11. CBetoBble siBaeHus (15 u)

3aKkoHbI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBas monens cBera. McrouHuku cBera.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynot. OTpaxkeHHE CBETA.
IInockoe 3epkano. 3akon ompasicenus ceema.
[Ipenomienne cBera. 3aKOH MPETOMIICHHS
cBeta. [lonnoe eHympennee ompaicerue ceema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OMPpasicerusi 8 ONMUYECKUX C8eMOBOOAX.

JMemoncmpayuu?

1. IIpsmonuHEHHOE PAacIIPOCTPAaHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. [lomyuenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TIpemoMieHHE CBETA.

5. Onrrnyecknii CBETOBO/I.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBanue 3aBHCHMOCTH yriaa
OTP@XEHUsI CBETOBOI'O Jyda OT yIya
najeHHsI.

2. V3y4yeHue XapakTEpUCTHK H300paXKeHUS
IpeAMeTa B IIJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT yIJya
TIaJICHNs] Ha TPAHHLE «BO3YX—CTEKIIO».

HabGnronenue ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJUHEHHOTO pPACIPOCTpaHEHHsI CBeTa
(BO3HUKHOBEHHE TEHU U MOJYyTEHU), U UX UHTEPIPETALIUS C UCIIOIB30BAHUEM MOHSITHUSI CBETOBOTO JTyya.
OOBsCHCHHE U MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C MEJAroroM Mo CXEME COJNHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUECKYIO KapTy M0J pyKOBOJACTBOM I€Jlarora 3aBUCUMOCTH yTia
OTpaXKEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsL.

W3ydenue ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKSHUS B TNIOCKOM 3epKaje.

Habmronenne u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYeHHIO H300paXeHUH B BOTHYTOM
1 BEIITYKJIOM 3epKasiax. HabmoeHne u 00bsICHEHHE TTOCIIe PacCyKICHHUS C IIEIaroroM Mo CXeMe OITBITOB
110 MPEJOMJICHUIO CBETA HA I'PAHULE Pa3JIMYHBIX CPENl, B TOM YUCJIE ONBITOB C MOJIHBIM BHYTPEHHUM
OTPAKEHHUEM.

HccnenoBanve moja pyKOBOJICTBOM I€farora 3aBUCHUMOCTH yTJla NPEJOMIICHUS OT YIJla MajeHus
CBETOBOI'O JTy4ya Ha FPAHUIIE «BO3LYX—CTEKJIIO».

PacniosHaBaHue ¢ MOMOIIBIO IMEAarora SIBJICHUNW OTPa)KEHHsI W TNPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaHI/B u 06’I>SICHCHI/IC COBMECTHO C nmeaaroromM siBJICHUS ONITHUYCCKOT'O anama.

Pemienne TUNOBBIX pacuéTHBIX 3a7ay B 1—2 pAelcTBHUS € ONOPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEIATOTOM C MCIIOJIF30BAaHUEM 3aKOHOB OTPaKCHUS M IIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCKHe
npuodopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [Inaz xax onmuyeckas
cucmema. bnuzopykocme u danvnozopkocme.
Jemoncmpayuu?®

1. Xox myueit B cobuparomieil TuH3e.

2. Xop Jiy4eii B pacceuBarolieii JuH3e.

3. ITonyyenue w300pakeHUH C MOMOLIBIO
JIMH3.

4. TTpuHIMN JNIEUCTBHUS
MHKPOCKOIIA U TEJIECKOTIa.

5. Mogens riasa.

(otoamnmapara,

[Toy4enue 1o KOHTPOJIEM MEeIarora H300paXKeHH ¢ TTOMOIIBIO COOMPAIOIIEH U pacCEeUBAIOLIEH TUH3.
Omnpejenenue ¢ OMOPOit Ha arOPUTM pa3pabOTaHHOTO COBMECTHO C MeNAaroroM (hOKyCHOro pacCTOSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaJM3 COBMECTHO C I1€/1aroroM yCTpOMCTBA U MPUHIIMIIA JEHCTBHSI HEKOTOPBIX ONTHYECKUX IPUOOPOB:
¢doroanmnapara, MuUKpockona, Teieckona (MC — Ouoorusi, acTpOHOMHS).

AHanm3 ¢ OMmopoi Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJICTBOM IeIarora sSiBJICHUH OJIH30PYKOCTH U
JaJIbHO30PKOCTH, MpUHIKIA AeicTBUS 04koB (MC — Guosorus).
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Jabopamopmnsie pabomul u onvimol.

1. [lomy4yenne u300paKEHUH C MOMOIIBIO
coOuparoIIei JINH3bL.

2. Ompenenenue (OKYCHOTO pacCTOSHHS U
ONTHYECKOM CHIIBI COOMpArOIeH JIMH3bI (MIH
JNEKTPOHHAS IEMOHCTPAIHS).

Pa3zno:kenune
0eJjioro cBera
B cnekTp (3 )

Pasnooicenue  b6enoco céema 6 cnexkmp.
Onwvimur Hotomona. Cnooicenue cnexmpanbHbix
yeemog. [ucnepcus ceema.
Hemoncmpayuu?®
1. Pa3nosxeHne Oeoro cBeTa B CIEKTp.
2. ITomy4yenue Oenoro cBeTa MPH CIOKECHUH
CBETa Pa3HbIX IBETOB.

Jabopamopnsie padomuvl u onvimol.

1. OnbITHl 1O pa3ioXeHHto Oenoro ceera B
CIIEKTp.

2. OmBITH IO BOCHPUSATHIO I[BETA NPEIMETOB
Opu  HUX HAOJIOJEHWH Yepe3 IIBETOBbIC
(GUIBTPEL

Habmonenne cOBMECTHO € MEIaroroM Io Pas3iIo)keHHIO OeIoro CBeTa B CIIEKTP.

Habmonenue n 00bacHeHNE Ha 0a30BOM yPOBHE I10J] PyKOBOJCTBOM IEarora ONbITOB MO MOTyYeHHIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE 1O/ PYKOBOJCTBOM II€JIarora OIBITOB 110 BOCIIPHUATHIO I[BETA MPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (DHILTPHI (L[BETHHIC OUKH).

Paznen 12. KpanToBsble siBienus (17 4)

Hcnyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(4w)

Onvimul Pesepghopoa n nnanerapHas MOJIETb
aroma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OO6cyxaeHne ¢ TOMOIIBIO TIeJlarora ey onbIToB Pesepdopa 1o mccine1oBaHNIo aTOMOB, BBIIBIDKEHHE
THIIOTE3 O BO3MOKHBIX PE3YIbTATaX OINBITOB B 3aBUCUMOCTH OT MPEAIONIaraéMoro CTpOEHUsI aTOMOB,
(hopMyIJIMpOBaHNE BHIBOJOB U3 PE3YJIETATOB OIBITOB.

Ob6cyxaeHne ¢ Omopoid Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora MpOTHBOPEYHH
IUTAaHETapHOI MOJIEIH aTOMa U OCHOBaHMH JJIs TUIIOTE3B! bopa o cTarmoHapHBIX OpOUTaxX 3JIEKTPOHOB.
HabmnrogeHne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYaTBIX CHEKTPOB M3IYyUCHHS Pa3IHUHBIX
BenecTB. OOBsICHEHHE C OTIOPOM Ha TUIAKTUYECKUI MaTepual JIMHEHYaThIX CIEKTPOB H3JTyYECHUSL.

Crtpoenue
aTOMHOTO siApa
(69)

PagmoaktuBHOCTE. A1bpa-, bema- u eamma-
uznyuenus.  CTpoeHHe  aTOMHOTO  sifpa.
Hyxknounas modenv amomnozo siopa. Uzomonul.
Paouoaxmusnwvle npespawyenusl. Iepuoo
noaypacnada amomHwix sioep.

Hemoucmpayuu

1. CriekTphl U3MYUYCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InYHbBIX T'a30B.

OOcyxaeHne COBMECTHO C MEearoroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS A/pa.

Omnpenenenne Mo cXeMe ¢ MCHOIb30BaHNEM METOJMYECKOro MaTepuaia Mo PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/IaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U T10 TMOJOKEHHIO B NEPUOANYECKON
cucreme 3neMeHToB (MC — xumus).

AHanu3 ¢ ornopoil Ha TEXHOJIOTHUYECKYIO KapTy MO/ PYKOBOJICTBOM II€Aarora M3MEHEHHUs! COCTaBa sipa
1 €T0 MOJIOKESHUS B TIEPUOANYECKON cucteme npu [ -pagunoaktuBHOCTH (MC — XuMus).
HccrenoBanue ¢ MOMOMIBIO IT€Aarora TPEKOB [ |-4acTHIl 0 TOTOBBIM (hOoTOTpadusIM.

HaGmonenne 3a neMoHcTparueit paboThl U3MEPEHUS PaJUalMOHHOTO (JOHA C MTOMOIIBIO JO3UMETPA,
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3. Criektp Bomopoa.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnsie padomul u onvimol.

1. Habniodenue cnaownvlx u JAuHeudamoix
CHEeKMPO8 U3NLYUEeHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmonenne nemoHcTpanmu 00 HMCHOJIB30BaHUE PAJAMOAKTHBHBIX HM3JydeHui B Meaunune (MC —
Ouosorus).

YacTHLBI 10 TOPMO3HOMY IyTH (IO
¢dororpadusm) (num 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
SlnepHble SnepHble peakumu. 3aKoHBI CcOXpaHeHMs | PemeHWe THMOBBIX Pacd€THBIX 3amad B 1—2 NEHCTBHS C ONOPOH HA AJrOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceénzb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenus sa0ep. Mcmounuxu
onepeuu Cornya u 36¢30 (MC).

SAnepHas JHepreTuka. Hetvicmeus
PAOUOGKMUGHBIX — UZNIYYEHUl  HA  JICUBbLe
opeanuzmuvl (MC).

JHemoncmpavuu
1. PaGota c4yéTunKa HMOHU3UPYIOIUX

U3IIy4eHUi.

2. Peructpauuss  M3Iy4eHUs — NPHUPOAHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. Ismepenne paanoakTHBHOTO (oHA (WM
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHBIN COBMECTHO C IEIar0TOM C HCIIOJIF30BAHNEM 3aKOHOB COXPAaHCHUST MACCOBBIX U 3aPSIIOBBIX
gricel Ha ONpeAeNiCHHE Pe3yIbTaTOB SIEPHBIX PEaKlril; aHaJTi3 BO3MOXKHOCTH FUIH HEBO3MOXKHOCTH
SIIEPHOM PEAKIMHU.

OleHKa ¢ IIOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEP C HCIOJIb30BaHUEM (OPMYJIbl DHHINTEHHA.
OOcyxeHne COBMECTHO C MENaroroM IIePCHEeKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcykeHne COBMECTHO C TI€Jar0roM IMPEenMyIIECTB M SKOJIOTMYECKUX MPo0IIeM, CB3aHHBIX C SACPHON
sHepretukoit (MC — skonorus).

IoBTOPUTENbHO-00001aI0 1M MOAYJIB (9 4)

Cucrtemaru3amys
U 00001IeHNe
HPEIMETHOTO
COZIep>KaHus

U OTIbITA
JIeITeIIbHOCTH,
npuoOpe-TEHHOTO
NPU N3y4eHUU
BCEro Kypca
liN7637878

O06001IeHHE — COACPIKAHUS ~ KWKIAOIO W3
OCHOBHBIX pasesnos Kypca (husuKm:
MeXaHUYECKHE, TEIUIOBbIE, DIIEKTPOMATHUTHEIE,
KBaHTOBBIE ABJICHHSL.

HayuHbIii MeTO]1 TO3HAHUS U €r0 Pean3alus B
(hu3MUECKUX UCCIIEJOBAHUSX.

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJIOTHIA B
obnactu mepenaur MHPOPMAIMU, YHEPTETHKE,
TpaHCIopTe

BrInonHeHne ¢ MOMOIIBIO Tejarora y4eOHbIX 3a1aHuil, TpeOyIOMNX AeMOHCTPALMH KOMIIETEHTHOCTEH,
XapaKTepU3yIOMUX EeCTECTBEHHOHAYYHYI0 T'PAMOTHOCTH: IPUMEHEHHS NOJIYYCHHBIX 3HAHUN IS
HAy4YHOTO OOBSCHEHUs (U3NUYECKUX SIBICHUH B OKpY’KaloUled MpUpPOJIE M ITOBCEAHEBHOM >KH3HHM, a
TaKKe BBUIBJICHHS (PU3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NPHMEHEHHUS OCBOCHHBIX
9KCTIEPUMEHTAILHBIX YMEHUH Ul UCCIeNOBaHMs (PM3MUYECKUX SBICHUH, B TOM YHCIE Ui IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMoBBIX PacdyETHBIX 3a4ad B 1—2 JEWCTBUS ¢ ONOPOM Ha aIrOPUTM, HMpPEeaBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHMCJIE MPEAIOIAralonIuX UCII0JIb30BaHHE (PU3HMUECKOM
MOJIENH ¥ OCHOBAHHBIX Ha COJIEPKAHNUHN PA3IMYHBIX PAa3/IeNoB Kypca QHU3NKH.
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[Ipu pa3paboTke paboueld mnporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU YYTEHBI BO3MOXKHOCTU HCIOJIb30BaHUS
ANEKTPOHHBIX (IIU(POBBIX) 0Opa30BATEIBHBIX PECYPCOB, SBIISIOMIUECS YYEOHO-METOAMUECKUMU MaTepruaiaMu (MyJIbTUMETUNHBIC
IPOrpaMMbl, JJIEKTPOHHBIE YYEOHUKH U 3aJaYHUKH, HJIEKTPOHHBIE OWOIMOTEKH, BHUPTyaJbHbIE JIa0OPATOPHUH, HWIPOBBHIE
MPOTPaMMBbl, KOJUICKIIMA IH(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), peanu3yione auaakrudeckne Bo3MokHoctn WKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 0Opa30BaHUU.
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