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AnantupoBaHHas pabouas mporpamma 1o ydyeOHoMy mpeamery «Duszukay
(6a30BbIll  ypoBeHB) (mpeameTHass 001acTh «ECTECTBEHHO-HAyuUHbIE MPEIMETHI)
(masiee COOTBETCTBEHHO — MporpaMma 1o ¢pusmnke, Gu3rka) BKIOYAET NOSICHUTEIbHYIO
3aMUCKY, COJIepKaHue OOydeHUsl, TUIAaHUPYEMbI€ PE3yIbTaThl OCBOCHUSI MPOrPaMMBbI
1o ¢u3uKe, TeMaTUYECKOE MJIAHUPOBAHHUE.

I[HOACHUTEJIbHAA 3AIINCKA

AnantupoBaHHas paboyas Tporpamma mo (usmke 1A 0Oydaromuxcs ¢
3a/Iep>KKoM Ticuxuueckoro pasButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMs TOATOTOBIeHa Ha ocHoBe DemepanbHOr0 TrOCYAapCTBEHHOTO
o0pa3oBaTeIpbHOrO0  CTaHAApTa OCHOBHOro obOmiero oOpasoBanms  (IIpukas
Munnpocsemennsi Poccun ot 31.05.2021 r. Ne 287) (manee — dI'OC O0O0),
denepabHOW aNaNTUPOBAHHOW 00pa30BaTEIbHON MPOrPaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHus i OOYYAIOMIMXCS C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 370POBbSI
(ITpuka3z Munnpocsenienusi Poccun ot 24 Hosa6ps 2022 r. Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOI'O 001Iero 0o0pa3oBaHUS MO y4eOHOMY MpEAMETY
«®Duzuka» (0a30BBI ypoBeHB), KoHIenumuu mpemnomaBaHus ydeOHOTrO mpeaMera
«duzuka» B  00Opa3oBaTeIbHBIX  opraHm3anusx Poccuiickoit ~ denepanuu,
pealn3yIonMX OCHOBHbIE 001eo0pa3oBaTenbHble IporpaMMbl, dDenepanbHoi
pabouell mporpaMMbl BOCHUTAHMs, C YYETOM pAacIpeieseHHbIX [0 KilaccaM
IpOBEpPsiEMbIX TPEOOBAHUHN K pe3yibTaTaM OocBoeHUs DenepanbHOM afanTupoBaHHOM
o0pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOI'O 0011[ero 00pa3oBaHUs 17151 00y4aroIMUXCs C
3aJIep’KKOM TICUXUYECKOTO Pa3BUTHS.

O6mas xapakTepucTuka y4e0Horo npeamera « Dusnka

VYueOnpii mpeamer  «®Duszmkay  SABIASETCS  CHCTEMOOOPA3yIOUUM IS
€CTECTBCHHOHAYYHBIX TNPEJIMETOB, IOCKOJIbKY (H3WUECKUE 3aKOHBI MHUPO3JIaHUS
SBIISIIOTCSI  OCHOBOM  COJICp)KaHHMS KYpPCOB XUMHH, OHWOJIOTMH, Teorpaduu U
acTpoHOMHH. DH3MKa BOOpPY)KaeT OOYJAIOIIMXCS HAyYHBIM METOJIOM TIO3HAHMS,
MTO3BOJISIOITUM IT0J1y4aTh OOBEKTHUBHBIC 3HAHUS 00 OKPYXKAIOIIeM MHUPE.

[Ipeamer MakcHMaIbHO HAMpPaBJICH Ha (POPMUPOBAHNE HHTEPECA K IIPUPOTHOMY
A COIMAIIBHOMY MHpPY, COBEPIICHCTBOBAHWE TMO3HABATEIBHOM JIE€SATEIBHOCTH
obyuaromuxcs ¢ 3I1P 3a cuer oBnajeHUsT MBICIIUTECILHBIMHA ONEPAIlUSIMHU CPABHEHUS,
00001TIeHS, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE, (DOPMUPOBAHUE
BO3MOKHOCTEH COBMECTHOM IeSITEILHOCTH.

Nzyuenne ¢usukn crnocoOCTByeT pa3BuTuio y oOydaromuxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIIMOHATBLHONW TPAMOTHOCTH, YMCHUS
BOCIIPUHUMATh M KPHUTHYECCKH aHAJIU3MPOBATh HHQPOPMAIUIO, MPEACTaBICHHYIO B
pa3nu4HBIX hopMax. 3HAUMMOCTD MpeaAMETa IS Pa3BUTHS KU3HEHHOW KOMIETECHITUN
00yYarOIIMXCS 3aKJIF0YAETCs B YCBOEHUH OCHOBBI (PM3UUYECKUX 3HAHUN, HEOOXOTUMBIX



JUIsl TIOBCETHEBHOW >KM3HM;, HABBIKOB 30pPOBOTO M 0€30IacHOro Jisi YeloBeKa U
OKpYXarollel ero cpeasl 00pasa )Ku3HU; POPMUPOBAHUU IKOJIOTHUECKOU KYJIbTYPBHI.

[Iporpamma oTpaxaeT coaepxanHue oOydeHus: npeamery «Dusuka» ¢ yd4eTom
0coObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN 00yuaromuxcs ¢ 3I1P. OBnageHue naHHBIM
y4€OHBIM MPEAMETOM MPECTABISAET ONPENEICHHYIO TPYAHOCTD JIJIsl 00yYaroluXCcs ¢
3IIP. D10 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICTUTENIbHOM E€ATEIbHOCTH, IEPUOANUECKIMU
KOJ€OAHUSIMU BHUMAaHUSA, MajbiM OOBEMOM NaMATH, HEAOCTATOUYHOCTBHIO OOIIEro
3armaca 3HAHWM, MOHIKEHHBIM MO3HABATEIBHBIM HMHTEPECOM M HHU3KHUM YPOBHEM
pPEYEBOro pa3BUTHSL.

Jlist mpeosionieHusi TPYJHOCTEH B M3ydeHUU ydeOHoro mnpeamera «DPuznkay
HeoOXoauMMa afanTanus o0beMa M XapakTepa YydeOHOro wmarepuana K
NO3HABAaTEIbHBIM BO3MOXKHOCTSM JaHHOW KaTeropuu OOydarlolMuXcs, Yy4eT HuX
OCOOEHHOCTEW pa3BUTHs: MCIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€l, TOCTENIEHHOE YCIOKHEHNE U3y4aeMOro Marepuania.

JlanHasi mporpamMma KOHKPETH3UPYET COJAEp>KaHWE TMPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBAHMSIMHU OOpa30BaTEIBHOTO CTaHIAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATENIBHOCTh U3YYEHHs pa3/esioB (U3UKU C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBS3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX U
NICUXOJIOTHYECKUX 0coOeHHOCTel oOyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O 00IIETO
oOpa3oBaHusA, OMNpeAesieT MUHUMAIBHBI HA0Op OMNBITOB, JEMOHCTpAIIHA,
OPOBOAMMBIX  YYHTENIeM B  Kiacce, JabopaTOpHBIX pabOT, BBIMOJIHIEMBIX
00yJaromuMHuCs.

Meronnueckoir OCHOBOM H3yudeHHs Kypca «Du3nka» Ha ypOBHE OCHOBHOIO
o01ero oOpa3oBaHus SIBIIIETCA CUCTEMHO-/I€SITeIbHOCTHBIM MOJIXO/I,
00ecreynBarouii  TOCTUKEHUE JHYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX  PE3yJIbTAaTOB IOCPEJICTBOM OpraHu3aIuu aKTUBHOU
MO3HABATEIBHON NESITEIbHOCTH OOYYAIOMIMXCS, YTO OYEHb BAKHO MPU OOYYECHUHU
nereit ¢ 3P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHOW AKTUBHOCTH.

Hean u 3apaun u3yyeHus ydyedHoro npeamera « Dusuka

Obwue yenu wzydeHus ydeOHOro mnpeamera «Du3MKa» TMPEACTABICHB B
denepanbHOM paboueii mporpaMmMe OCHOBHOTO 00111eT0 00pa3oBaHusl.

OcCHOBHOM 11eIbI0 O0yUEHHUS ACTEeH C 3aJCPKKON TMCUXUYECKOTO Pa3BUTHUS HA
JAHHOM TMpEIMETE SBIISAECTCS: MOBBIIICHHE COLMAIbHON aJanTaluu JeTeld uepes
NpuMeHeHne GU3NYECKUX 3HAHUW Ha MPAKTHUKE.

s obyuaromuxest ¢ 3I1P, Tak ke, Kak U 1Ji1 HOPMATUBHO Pa3BUBAIOLIUXCSA
CBEPCTHHKOB, = OCBaWBAIONIMX  OCHOBHYIO  00pa3oBaTE€NbHYIO  MPOTPaMMY,
JTOMHUHHPYIOIIEEe 3HaYCHUE IPUOOPETAIOT TaKue yeiu, KakK:

. npuoOpeTeHne nHTepeca u crpemiierns odyuatommuxcs ¢ 3[1P k Hayanomy
M3YUYEHUIO NPUPOJIbl, PA3BUTUE UX UHTEIUIEKTYyaIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

. pa3BuTHe Oa30BBIX MPEICTABICHUN O HAYYHOM METO/AE MO3HAHUS U
(dbopMHUpPOBaHUE UCCIEAOBATENBCKOIO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;



. (opMUpOBaHME HAYYHOTO MHPOBO33PEHMS, Ha JOCTYIHOM  JUIS
oOyuaromuxcst ¢ 3[IP ypoBHe, Kak pe3ynbrara U3yuyeHUs] OCHOB CTPOEHUS MaTepUU U
(yHIaMEHTaJbHBIX 3aKOHOB (DU3UKU;

. (opMUpOBaHUE MPEACTABICHUN O POJAM (PUHMKHU AJI1 Pa3BUTHS IPYTUX
€CTECTBEHHbBIX HAYK, TEXHUKHU U TEXHOJIOTHIl.

JlocTrkenue 3TUX 1eseil o0ecrneynBaeTcs peeHueM CIEIYIOIMMNX 3a0ay:

= npuoOpeTeHne 0a30BbIX 3HAHMI O JMCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHHYECKHUX, TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHUM OMUCHIBATh U OOBSICHATh (PUBHYECKUE SIBICHUS C
UCIIOJIb30BaHMEM IMOJIyYEHHBIX 3HAHUM U C ONIOPOI Ha MJIaH/CXeMy;

= OCBOCHME METOJOB pEIICHUs] NPOCTEUIINX pPACYETHBIX 3adady C
UCIOJIb30BaHUEM (PU3NYECKUX MOJIETIEN ¢ OTIOPOM Ha alITOPUTM;

. pa3BUTHE YMEHUIN HAOII0AATh IPUPOIHBIE IBJICHUS U BBIMOIHSITH OIBITHI,

nabopaTopHble pabOThl U HKCHEPUMEHTAJIbHBIE HCCIEIOBAHMS C MCIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB (ITOJT PYKOBOJCTBOM YUHUTES);

. OCBOEHHE MPUEMOB pabOTHI ¢ UH(pOpMaIel GU3NIECKOTO COIepKAHUS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX IOCTHKEHUSAX (DU3UKH, aHATIN3 U OLICHUBAHUE
uH(pOpMaIINH;

. 3HaKOMCTBO €O  cdepamMu  NpoecCHOHANbHON  JEATEIbHOCTH,
CBSI3aHHBIMU C (DU3MKOW, M COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBaHHBIMHM Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

OcoOenHocTH 0TOOpPA U aJanTAIMU Y4e0HOT0 MaTepuasia no gpusnke

OcHoBoit 00yuenus ooyuaromuxcs ¢ 3[1P Ha mpeaMeTax ecCTeCTBEeHHOHAYYHOTO
LMKJIa SIBISETCS Pa3BUTUE Yy HUX OCHOBHBIX MBICIMTEIBHBIX Olepaluid (aHanus,
CUHTE3, CpaBHEHHE, 0000IIICHNE) HA OCHOBE BHITIOJIHCHUS Pa3BUBAIONIUX YITPAKHEHUMH,
dbopMupoBaHue TIPUEMOB YMCTBEHHOW pabOTBI: aHalU3 MCXOJHBIX JaHHBIX,
IJJAHUPOBAHKE MaTepHralia, OCYIIECTBICHHUE MTOATAMHOTO U UTOTOBOTO CAMOKOHTPOJIA,
a TaKk)Ke OCYIIECTRIISICTCS IMKBU AN TPOOEIIOB B 3HAHUAX, 3aKPEIJICHUE H3YUECHHOTO
Marepuaja, oTpaboTka alropuTMOB, IMOBTOPEHUE MPOHIEHHOT0. bobinoe 3HaueHue
NpUIAeTCd YMEHHIO paccKa3aTh O BBIOJTHEHHOHW paboTe ¢ MPaBUIBLHBIM
yIOTpeOJICHHEM COOTBETCTBYIONIEH TEPMHUHOJIOTUA W COOJIIOICHUEM JIOTUYECKHX
cBs3el B manmaraeMoM matepuane. Jis oOyuaromuxcs 3[IP Ha ypoBHE OCHOBHOTO
oOmiero 00pa3oBaHMsI TO-TIPEKHEMY SBISIIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIN
YPOBEHb Pa3BUTHA OTJCJIBbHBIX MCUXUYECKUX IMPOIECCOB (BOCIPUATHS, BHUMAHUSI,
TaMsITH, MBIILJICHUS ), CHU)KCHHBIN yPOBEHb MHTEIUICKTYAJIbHOTO Pa3BUTHS, HU3KUUI
YPOBEHb BBIMOJHEHHS YYEOHBIX 3aJlaHUi, HU3Kas ycnemHocTh o0ydenus. [loatomy
npu u3ydeHun (Gpusuku TpeOyeTcs IelieHANPaBICHHOEe WHTEIUIEKTYaTbHOE Pa3BUTHE
obyuaromuxcs ¢ 3IIP, orBedaromee WX OCOOCHHOCTSAM M BO3MOXHOCTSIM. Y4YeT
ocobenHocteir oOywaromuxcsa ¢ 3IIP TpeOyer, 4TOOBI NpHU U3YYEHHUU HOBOTO
Marepuaia 00s3aTeIbHO MPOUCXOIUII0O MHOTOKPATHOE €T0 MOBTOPEHHUE; PACIIUPEHHOE
pacCMOTpPEHHUE TEM U BOIPOCOB, PACKPHIBAIONIUX CBSI3b (U3UKU C SKU3HBIO;
aKTyaJu3alus MePBUYHOIO JKM3HEHHOT'O OIbITa 00YYaIOIINXCS.



YcBoeHHE MNpOrpaMMHOTO Marepuaiga 1o (u3MKe BhI3bIBACT OOJIBIINE
3aTpyaHeHus y oOydaroniuxcsi ¢ 3I[IP, mosromy Teopusi m3zyuyaercs 0€3 BBIBOJIOB
CIOXHBIX (Gopmyi. 3agauu, TpeOyrolue MPUMEHEHUS CIOXXHBIX MaTeMaTHUUYECKUX
BBIYUCIICHUHN U (hOPMYII, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHWuecKoe JBIKCHUEY,
«ApxumenoBa cwiay, «MexaHUYecKas DJHEPrus», «IINEKTPUUECKUE SBICHUSY,
«ONEKTPOMArHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C MIOMOIIBIO YUUTEIA.

Ocoboe BHUMaHHME MPU HU3YYCHHH Kypca (U3UKU YIENSeTCs] TMOCTAaHOBKE U
OpraHU3aIMy SKCIEPUMEHTA, a Tak)Ke MPOBEICHUIO (TPEUMYIIIECTBEHHO Ha KaXKJIOM
YpOKE) KPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXHO C  HCIIOJb30BaHUEM
ANIEKTPOHHOM JeMoHcTpanuu). HekoTopeie Tembl 00s13aT€NIbHO JOKHBI BKJIIOUYATH
OTIOpHBIE J1A0OpaTOpHBbIE PAaOOTHI, KOTOPHIE PA3BUBAIOT YMEHHUE IOJb30BATHCSA
IpOCTEUIIMMU TIPUOOpaMK, aHAJIU3UPOBATH TOJYYCHHBIE JaHHBIE. B CBs3U C
OCOOCHHOCTSIMU  TOBEJACHUS M JedaTeNbHOCTHM  oOydaromquxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIINI KOHTPOJb
3a COOJTIO/IEHUEM TPaBUJI TEXHUKH O€30MacHOCTH MPHU MPOBEACHUU JIaA0OPATOPHBIX U
NPAKTUYECKUX padoT.

Bonwimoe BHuManue nipu uzydeHuu pusuku noapoctkamu ¢ 3P oOpamaercs
Ha OBJIAJICHUEC WUMHU MPAKTUYCCKUMHU YMEHUSIMH W HaBbIKaMu. [IpemycMmarpuBaercs
YMEHBIIIEHHE 00bheMa TEOPETUUECKUX CBEJCHUN, BKJIIOUEHUE OTACJIBHBIX TEM WIIH
IEeJIbIX pa3leioB B MaTepuanbl IS OO30pPHOrO, O3HAKOMHUTEIBHOTO WJIU
dakynbTaTUBHOTO M3yuyeHus. lIpennaraercs ymeHbllieHne o0beMa MaTEeMaTHUYECKUX
BBIYHCIICHUH 32 CUET YBEJINYEHHUSI KaUECTBEHHOTO OMMCAHUS SIBJIEHUI U MPOLECCOB

JlocTaTOYHOE KOJMYECTBO BPEMEHHU OTBOJIUTCS HA PACCMOTPEHUE TEM H
BOMPOCOB, PACKPHIBAIOIIMX CBA3b (U3UKA C KU3HBbIO, C TEMH SIBICHHUSIMH,
HAOJIIOIEHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHHUKAM U3 UX KM3HEHHOTO OIIbITA.

MakcuManbHO  HUCHOJB3YIOTCS ~ MEKIIPEIMETHBIE  CBSI3M C  TaKUMH
JTUCHUIUIMHAMH, Kak reorpadus, xumus, Owosorus, T.K. oOydarommecs c¢ 3IIP
0COOEHHO HYXIAIOTCSl B MPEMOJAHECEHHH OJJHOTO U TOTO K€ Y4eOHOro mMarepuana B
pa3lIMYHBIX acClEeKTaX, B €ro BapbUPOBAaHHHM, B HEOJHOKPATHOM TOBTOPEHUHU H
3aKpEIUICHUM  TOJIYYEHHBIX 3HAaHUW W  IPAKTHUYECKUX yMeHuu. llo3Bossas
paccMaTpuBaTh OAMH W TOT K€ Y4YEOHBIM MaTepuan C pPa3HbIX TOYEK 3PCHUS,
MEXIPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €T0 JIyUIIeMY OCMBICICHUIO, 00Jiee TPOYHOMY
3aKPEIUICHUIO TIOJIYYECHHBIX 3HAHUM U MPAKTUYECKUX YMECHUMU.

IlpumepHble BHAbI JesATeJbHOCTH oOyudawmmxcsa ¢ 3IIP, o0yciaoBiaeHHbIe
0CO0BIMHU o0pa3zoBaTeJIbHbIMH NMOTPEOHOCTAMHM ) | odecneuyuBaloIIye
OCMBICJIEHHOE OCBOEHHE COJePKAHMH 00pa30BaHuA MO npeamery «Pu3znka

[TpumepHas TemaTH4eckas ¥ TEPMHHOJIOTUYECKAS JICKCUKA MO Kypcy (DHU3UKH
cootBeTcTBYeT ®OII OOO.

Conep:xanue BUIOB AesitenbHOCTH oOywaromuxcst ¢ 3[1P Ha ypokax ¢usuku
omnpenenseTcss uX ocoObIMU 00pa3zoBaTeIbHBIMU MOTpeOHOCTIMU. [loMmuMo 1mIKPOKO
ucnoiabzyeMbix B @OIT OO0 ob6mux aig Bcex o0y4yaromuxcss BUIOB JIESITEIIbHOCTH
CleAyeT YCUIIUTh BUJIbI JIESITEIbHOCTH, ClIEUU(PUUHBIC JJIsI JAHHON KaTEropuu JAETeH,
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00ecCIeynBaroIlie OCMBICIEHHOE OCBOEHUE COJIEpXKaHUsl 00pa30BaHuUs MO MPEAMETY:
YCWIEHHE NPEIMETHO-IPAKTUUYECKON JEATENbHOCTH C AKTHBU3ALUE€W CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepHalia C OIMOPOW Ha aJTOPUTM; «IOIIArOBOCTbY» B U3YUEHUH
MaTtepHalia; UCIOJIb30BaHUE AOMOIHUTEIbHON BU3YaIbHOU ONOPHI (CXEMBI, TIA0JIOHBI,
OMOpHBIE TAOJIMIIBI); PEYEBOM OTYET O IMpOLIECCe€ U pe3yJbTaTe JeATeIbHOCTH;
BBINIOJIHEHHE CIIEUUATIBHBIX 3aJaHHi, 00eCHeurBaIOIINX KOPPEKLHUIO perysiuuu
y4e0HO-TI03HABATEIbHON JEATEIBHOCTA U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Hns oOyuaromuxcsi ¢ 3P cyliecTBEHHBIM SIBISIOTCA HpPUEMBI pabOTHI €
JEKCUYECKUM MaTepuajoM 1o mnpeaMmery. llpoBoaurtcs crnenuanbHas paboTa 1O
BBEJICHUIO B AKTUBHBIN CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3yyaemblie TEpMUHBI BBOJIATCS Ha MOJIMCEHCOPHOU OCHOBE, 00513aTeNbHA BU3YyaJlbHas
NOJIIEPKKA, AITOPUTMBI PabOTHI C ONPE/IETICHUEM, ONTOPHBIE CXEMBbI JIJIS aKTyaIl3aluu
TEPMHUHOJIOTHH.

B cBs13u ¢ 0ocobbiMu 00pa3zoBateabHbIMU OTpeOHOCTIMU oOyyaromuxcs ¢ 311P,
NpU TUTAHUPOBAHUU paOOTHl YYEHUKA HA YPOKE CIEAYET MPUACPKUBATHCS CIACAYIOIMNUX
MOMEHTOB:

1. Ilpm ompoce HEOOXOAMMO: JaBaTh aJIrOPUTM OTBETA; pa3peliarh
MOJIb30BaThCs TUIAHOM, COCTaBJICHHBIM MPHU MOJATOTOBKE IOMAIITHETO 33/IaHUs; 1aBaTh
00JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y JIOCKH; pa3pelaTh JIeJaTh MpeABapUTEIbHbIE
3aIKCH, MOJIH30BATHCS HATJISTHBIMU TOCOOUSAMH.

2. Ilo BO3MOXHOCTH 3aJaBaTh OOYYaIOUIUMCSl HaBOJSIIME U YTOUHSIOIINE
BOIIPOCHI, KOTOPbIE IIOMOT'YT UM MOCJIEA0BATENbHO U3I0KUTh MaTepHall.

3. CucremaTuyecku NpOBEPATh YCBOEHUE MaTepHallia MO TeMaM YpPOKOB, IJIs
CBOEBPEMEHHOI'0 OOHAPY’KEHUS POOEIOB B MPOILEIIIEM MaTepuase.

4. B npouecce u3y4eHHss HOBOIo Mareprajla BHUMaHUE YYEHUKOB oOpalaercs
Ha HanboJiee CI0KHBIC pa3Aeibl n3ydaeMon TeMbl. HeobxoaumMo gare oopamarbest K
HHUM C BOIIPOCAMH, BBIICHAIOIMMHU IIOHUMaHUE yueOHOro MaTepuaia, CTUMYIHNPOBATh
BOIIPOCHI MPU 3aTPYJHEHUSIX B YCBOEHUH HOBOT'O MaTepuaia.

MecTto yueOHOro npeamera « ®usnka» B yueOHOM ILIaHe

B cootBerctBUuM ¢ ®DenepalbHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00IIIero oOpa3oBaHus yueOHbIH nmpeameT «DPusrnKka» BXOIUT B
MpeaMeTHYI0 005acTh «EcTecTBEHHBbIE HAayKW» € SIBISIETCS 00S3aTENbHBIM IS
m3ydenusi. Conepkanue yudeOHOoro mnpenmera «@Pusnkay, TMOpPEACTAaBICHHOE B
denepanpHOil paboueit mporpamme, coorBeTcTByeT PI'OC 00O, DenepanbHOM
o0pa3oBaTeIbHON TIpOorpaMMe OCHOBHOTO o0miero oOpa3oBanus, DenepanbHOM
aJanTUPOBaHHOM 00pa30BaTEIbLHON IPOrpaMMe OCHOBHOT'O OOIIEro 00pa3oBaHUsl IS
OoOydJarommxcs C 3aJepKKON TCUXHYecKoro pazButus. OOImee dYHCIO 4Yacos,
PEKOMEHJIOBAaHHBIX TSl M3y4deHus (u3mku Ha 0a3zoBoM ypoBHe, — 238 wacoB: B 7
KJacce — 68 yacoB (2 yaca B HeJleN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJleN0), B 9
kiacce — 102 yaca (3 yaca B HeJEeNIO).



COLAEPXAHUE YYHEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEr0 MUpa

dusuka — HayKa o npupoze. Senenns npupoas (MCL). dusnueckue apieHus:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuyuHbL. M3MmepeHuwe QuU3MYECKUX BeIUUMH. Qu3auueckue
npubopwi®. Ilozpewnocme uzmepenuti. MexIyHapoOIHas CUCTEMA €IUHHIL,

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH U3y4aloT npupony. Ecmecmeeno-
HAYUHbILL  MemoO NO3HAHUA: HabMo0eHue, HNOCMAHO8KA HAYYHO20 BONpOCd,
8bIOGUIICEHUE — 2Uunome3, O9KCNepuMeHm Nno npoeepke 2unomes, 00BACHEHUE
Haboo0aemozo saenenus. Onucanue Quauyeckux s671eHUl ¢ NOMOUWbIO MOOeNel.

[Ipenmet u MeToabl HUUKH.

Hemoncmpayuu®

1.  MexaHu4yecKue, TEIUIOBBIE, DJIEKTPUYECKME, MATHHTHEIEC, CBETOBHIC
SBJICHUSL.

2.  dusnyeckue npubOOPHI U HIPOIEAYpa MPIMBIX H3MEPEHUI aHATIOTOBBIM H

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot

1.Onpenenenrie I1eHbl JENEHUS U3MEPUTEIBHOTO TMpubopa (MCHOIB3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. I3mepeHue pacCTOSTHUM.

3. U3mepenne o6bEMa KUIIKOCTU U TBEPAOTO Tela

4. Onpeoenenue pasmepos Manvix mei.

5. H3Mepenue TemmepaTypbl IMpU IOMOIIM KUIAKOCTHOIO TEpPMOMETpa U
NaTYMKa TEMIEPATYpPHI.

6. Ilpogedenue ucciedosanusi no nposepke 2unomesvl. OAIbHOCHb NONEMA
wapuka, nyweHHo20 20pu30HmMalbHo, mem 0ovule, Yem 00bule 8blcOma NycKa.

Pa3nen 2. IlepBoHayasibHbIE CBeIeHUS O CTPOCHUH BellleCTBA

CrpoeHue BemiecTBa: aTroOMbl U MOJIEKYNbL, ux pasmepwl. Onvimeol,
odokaszvlearouue OUCKpemHoe CMpoeHUe 8euyecmad.

JIBrkenne dactul] BemectBa. CBsI3b CKOPOCTH JIBHDKEHHUSI 4YacTHUIl C
TeMriepatypoil. bpoyHoBckoe naBmxkenue, auddys3usa. Bzaumooeiicmeue uacmuy
gewjecmea: npumsdiceHue u Ommaikusanue.

ArperatHble COCTOSIHUSI BEIIECTBA: CMPOEHUE 2d308, HCUOKOCMeEl U MEEPObIX
(kpucmannuyeckux) men. Bzaumocesazv meocdy ceoucmeamu eewyecme 6 pA3HbIX

1 MC — snemenTHI cosepskanus, BKIIOYAKOIINE MEKIPEIMETHBIE CBS3H, KOTOPBIE MOJPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHHPOBaHNH.

2 351ech ¥ nasee KypcHBOM 0003HAYEHBI TEMBI, H3y4EHHE KOTOPBIX TIPOBOIMTCS B 03HAKOMUTEIBLHOM IuIaHe. Ilemaror
CaMOCTOSITETBHO OIPEEIIeT 00bEM H3ydaeMOro MaTeprana.

% Bee JlemoncTpanmu u JlabopatopHsie paboThl, IPEICTABIEHHBIE B COMEPKAHNH, IOMYCKAETCS (MOKHO) POBOIHTS,
WCTIONB3Ysl HH(OPMAILMOHHBIE M JIEKTPOHHBIE TEXHOMOTHH (LH(ppoBBIe 00pa30BaTENbHBIE PECYPCHI).
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azpe2ammuviX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammuvix COCMOSHULL 800WL.

Hemoncmpayuu*

1. Habmonenne OpOyHOBCKOTO JIBUKEHUS.

2. Habmonenune nuddysuu.

3. Habniooenue ssnenuil, 00bACHAOWUXCSA RPUMAICEHUEM UTU OMMAIKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnuie padbomot u onvimol

1. Oyenxa oOuamempa amoma MmemoooM psad08 (C UCHONIL30BAHUEM
gomoepaguii).

2. OmnbIThI IO HAOJIIOACHUIO TETNIOBOTO PACIIUPEHUSI Ta30B.

3. OneITel MO OOHAPYXKEHUIO ACHUCTBUSI CUJI MOJICKYJISIPHOTO MPUTSHKEHUS
(271eKmponHan 0emoncmpayus).

Pa3nen 3. /IBu:keHue u B3anMo/ieiicTBHe TeJl

Mexannyeckoe JBH)KEHHUE. PaBHOMEpHOE UM HEpPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. Cpeousiss ckopocmv npu HepasHoMepHom OeudiceHuu. Pacuér myTtu wu
BPEMEHU JIBUKECHUS.

SABnenue wuHepuuu. 3axon uHepyuu. Bzaumooleiicmeue men Kax npuyvuHa
usMeHeHusi ckopocmu oeudxcenusi men. Macca kax Mmepa uHepmHocmu meida.
[InotHOCTS BemiecTBa. C8s3b NIOMHOCIU C KOJUYECMBOM MOIEKYI 8 eOuHUuYe 0o6véma
geujecmaa.

Cuiia kak XapaKTepuCTHKa B3auMoaenctBust ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpio ounamomempa. SIBICHHE TATOTCHUS W CHUJa
Tskectd. Cuna msaxcecmu na Opyeux niaawemax (MC). Bec tena. HeBecomocTs.
Ciio)xeHue cujl, HalmpaBJICHHBIX MO OJHOW mpsimoi. PaBHopaelcTBytomas cui. Cura
mpenus. Tpenue ckonvoicenuss u mpenue noxos. Tpenue 6 npupooe u mexuuke (MC).

Hemoncmpayuu’®

1. HaGmroneHne MexaHU4eCcKoro JIBM)KCHUS Tea.

2. N3mepenune ckopocTu NPSIMOJIIMHENHOTO IBUKECHUS.

3. HabGmronenne siBjeHUsS] MHEPITUH.

4. HaGmronenne n3aMeHeHns CKOPOCTH TMPY B3aUMOICHCTBUH TETl.

d. CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEI.

6. CrnoxeHue cuJil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapHKa B KUIKOCTH,
MOJIEITH JICKTPUICCKOTO aBTOMOOMJIS U T. I1.) (2/1eKMPOHHASL 0EMOHCMPAUUSL).

2. Onpenenenue cpeaHell CKOPOCTU CKOJbXEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM TJIOCKOCTH.

3. OrnpeneneHue mIOTHOCTH TBEPIOTO Tea.

4 3,[[6CB " Jaj1eC NpuBOAUTCA paCHII/IpeHHHﬁ NEePeUCHb J'Ia60paTOprIX pa60T " OIBbITOB, U3 KOTOPOIr'0 YYUTECIIb ACJIACT
BBI6OP 0 CBOEMY YCMOTPCHMUIO.



4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSLKEHHs (nedopmanun)
MPYKUHBI OT TPUIIO)KEHHOW CUJIBL.

S. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHUS OT
Beca TeJla ¥ XapaKTepa COIPHUKACAIOIIMXCS TOBEPXHOCTEH.

Pa3znea 4. JlaBiieHue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

Hasnenune. Cnocodvl ymenvuienus u ygenuueHus oasneHus. Jlaenenue 2asa.
3asucumocms Oasnenus easa om o06wvéma, memnepamypwul. llepedaua oOasenenus
MeEPOLIMU  meaamu, dicuokocmamu u easamu. 3axon Ilackans. [Ineemamuueckue
MauiuHsl. 3aBUCUMOCTD JABJICHUS XKUJIKOCTH OT rinyOuHbl. Coobwarowuecs cocyobl.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3eminn u armocdepHoe aAaBieHue. [lpuuumsl cyuwjecmeosanus
8o30ywiHot obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocghepHo2o
oasneHus. 3a8ucumocms ammoc@epHozo 0asleHus om 8blCoOmbvl HAO YPOBHEM MOPS.
IIpubopul 0ns usmepenusi ammocgheprozo 0asneHus.

eiicmeue srcuokocmu u eaza Ha nocpysicéHHoe 8 HuX meso. BrITalkuBaomas
(apxumenoBa) cuna. 3axon Apxumeoda. Ilnasanue men. Bozoyxoniasanue.

Jemoncmpayuu
3aBUCHUMOCTD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaya naBiaeHUs KUJIKOCTHIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasauueckuit mpecc.

[IposBnenue nercTBHst aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHOW YacTU
TEJa U MJIOTHOCTHU KUJAKOCTH.

1. PaBeHCTBO BBITATKMBAIOWIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcnoBue miaBaHus Tell: MIaBaHUE WM MOTPYKEHUE Tell B 3aBUCHMOCTH
OT COOTHOIICHUS TUIOTHOCTEH TeNa U KUIAKOCTH.

Jlabopamophuie pabomot u onvimot

ogkowdE

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTpyKEHHOM
B ’KMJIKOCTh 4aCTH TeJia.

2. OnpeneneHue BBITAIKMBAIOWIECH CHJIBL, JEHCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B )KUJIKOCTbD.

3. [IpoBepka HE3aBUCHUMOCTH BBITUIKMBAIOIIEH CHIIbI, JCUCTBYIOIIECH Ha
TEJI0 B )KMJKOCTH, OT MAaCChl Tea.

4, OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,

JICHUCTBYIONICH HA TEJO B )KUJIKOCTH, OT 00BEMA OTPYKEHHOU B KUAKOCTH YACTH TeJa
Y OT IJIOTHOCTH JKHJIKOCTH.

d. KonctpyupoBanne  apeomerpa  WIM  KOHCTPYMPOBAHME  JIOJKHU
U ONPEZIETICHUE €€ IPYy30I0IbEMHOCTH.

Pazgea 5. PaboTra 1 MOIIHOCTB. JHEPrus
Mexanunueckasi pabota. MOIIIHOCTb.
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[IpocThie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [Ipasuno
pasnogecus puvluaza. llpumenenue npaseuna pagnogecusi pvluaza K 010Ky. «30710moe
npasunoy mexanuxu. KIIJ] mpoctbix MexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. Kuuwemuueckas u NOMEHYUANbHAS  IHEPUSL.
IIpespawenue 00HO20 6uda MexaHuueckou dHepeuu 6 Opyeol. 3aKOH COXpaHEHHs
SHEPIUM B MEXaHUKE.

Jemoncmpayuu

1. [TpumepbI TPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomst u onvinor*

1. Omnpenenenue paboOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKCHHUH Tella
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

2. UccnenoBanue ycaoBuii paBHOBECUS phluara.

3. N3mepenune KITA HAaKJIOHHOU IIJIOCKOCTH (3n1ekmponnan
demoncmpauus).

4, N3ydeHnne 3akoHA COXpaHEHUS MEXaHHUECKOW DHEPTUH (271eKmpPOHHAsA
demoncmpauus).

8 KUIACC

Paznen 6. TeruioBbie siBJIeHUSA

OcHo8Hble  NOJNIOJICEHUST  MOJIeKYIAPHO-KUHEMUYECKOU mMeopuu  CMpoeHUst
seuecmsea. Macca u pazmepvt amomos u monexyn. Onvimsl, noomeepaicoaroujue
OCHOBHbIE NOJIONCEHUS MONEKVISIPHO-KUHEMUYECKOL Meopul.

Mopgenn TBEPAOro, >KHAKOTO U Ta3000pa3HOTO0 COCTOSHHMM BEIECTBA.
Kpucmannuueckue u amopghuvie mena. Obvscuenue ceolcmes 2azo8, Huokocmell u
MEEPObLIX mell HA OCHOBE NOJONCEHUL MOAEKVIAPHO-KUHEMUYEeCKoU meopul.
CmaumBaHue u KanuiisapHvle seienus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl cO CKOPOCMbIO MENIO0B020 OBUNICEHUSL
yacmuy.

Brytpennsin  sHeprus. Cnocobvl  uzMeHeHus — GHYMpeHHell — dHepeUu.:
menionepeoada u cogepuierue pabomol. Buovl mennionepedauu: menionposooHocmeo,
KOHBEKYUsL, U3TYHYeHUe.

KomnuectBo Temnorel. Yoenvnas mennoémxocms ewecmea. Tennoobomern u
meniosoe pasHogecue. Ypasnerue meniogoco banauca.

IInasnenue u omseepoesanue Kpucmaiiuyeckux seujecms. Yoenvnas menioma
naasnenus. Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjioma  napooopazoeanus.  3asUCUMOCHb — meMnepamypvl — KUneHus  om
ammocgheproco dasnenus. Brascnocms 6030yxa.

DHeprus TOIINBA. YoenbHas menioma c2opanus.

Ipunyunvr pabomsr mennogvix osucameneu. KIIJ[ mennosoco osucamens.
Tennoswie 0sueamenu u 3awuma oxpyaicarueis cpeovt (MC).

3axon coxpanenus u npespawjenusi IHepeuu ¢ mennosvix npoyeccax (MC).

Jemoncmpayuu
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1. Ha6mronenrie OpoyHOBCKOTO JIBUKEHHUS.

2. Ha6monenue nuddysun.

3. HaGmronenne siBIeHUI cMaurBaHWs M KalTUJUISIPHBIX SIBIICHHA.

4, HaGmtoneHue TeminoBoro pacimpeHust Tel.

5. V3meHeHue AaBiieHWs ra3a Mpu U3MEHEHUH 00bEMa M HarpeBaHWH WU
OXJIQXKICHHH.

6. [IpaBuna u3MepeHus TEMIEPaTyphl.

7. Buael Tenonepenayn.

8. OxJtakiIeHre IPU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHITAMH.

10. CpaBHeHHE TETUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HaGmroneHue MOCTOSTHCTBA TEMIIEPATyphl IIPH TUIABICHUH.
13. Mojenu TeIIOBBIX ABUTaTENICH.

Jlabopamopnuvie pabomot u onvimot

1. OnbITEL 110 OOHAPYXKEHUIO EUCTBUS CHUII MOJICKYJISIPHOTO MPUTSHKCHUS
(21eKmponnan 0emoncmpayus).

2. OMNBITHI O BRIPANTMBAHUIO KPUCTAVIOB MIOBAPEHHOM COJIM WJTK caxapa.

3. OnbITel TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTCH U
TBEPABIX TEI.

4, OmnpeneneHue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

o. OnbITHl, NE€MOHCTPUPYIOIIUE 3aBUCUMOCThH [JIaBJICHHUS BO3AyXa OT €ro
00bEéMa M HArpEeBaHUS WIIN OXJIAXKICHUS.

6. IIposepka cunomeswvl MUHEUHOU 3ABUCUMOCIU OJIUHBL CMOJIOUKA
AHCUOKOCIU 8 MEPMOMEMPUYECKOU MPYOKe Om memnepamypeol.

1. HaGmronenne wu3MeHeHHs BHYTPEHHEHW OJHEPrHMHM Tela B Ppe3yJsibTare
TEIJIoTNepe1auu U pabOThl BHEITHUX CHIL.

8. HccnenoBanue sBiIeHUS TEII0OOMEHA MPU CMEIIMBAHWU XOJIOJHON M

ropsiueu BOIBI.

9. Onpeodenenue xonuuecmea meniomol, NOJY4EHHO20 000U NPU MENI00OMeHe
C HazpemviM MemaiIuieCKum YUuIuHOPOM.

10. HccnenoBanue mpoiiecca UCTIapEHUsI.

11. OmnpeneneHue OTHOCUTEIILHON BIAXKHOCTH BO3/yXa.

12.  Onpeodenenue yoenvHou meniomsi nia1eHUs 1b0d.

Paznen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Onexmpusayus men. JIBa poaa 3JIEKTpUYECKUX 3apsiaoB. BzaumopeicTBue
3apsKEHHBIX TETI.

OnekTpuueckoe moie. llpunyun cynepno3uyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3apsaoos. dnemeHmapHulll 21eKmpuseckuil 3apsio.
Cmpoenue amoma. IIpOBOJHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO
3apsiia.
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ONEeKTpUYECKUA TOK. VYcnosus cywecmeoeanus 351eKmpuueckoeo moka.
HUctounukn mnoOCTOSSHHOTO TOKa. JIeWCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIeKmpudecKull mox 8 HCuOKOCmsxX U 2a3ax.

Pabota u MOIIHOCTH SJEKTPUYECKOrO TOKa. 3akon [{ocoyia—/lenya.
Onekmpuueckue yenu u nompebumenu NeKMPUYecKou dHepeuu 8 Obimy.
Onekrtpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HampsikeHue. CONpOTHBIEHUE
MIPOBOJHUKA. YOenbHoe conpomusnenue gewjecmsea. 3akoH OMa JJid yyacTKa IIeTH.
[locnenoBaTenpHOE W TapalieIbHOE COCIMHEHUE TMPOBOJHHUKOB. Kopomkoe
3amvikanue.

[TocTositHHbIE MarHuThl. B3anMoielicTBUE MOCTOSSHHBIX MAarHUTOB. Maenummuoe
none. Maznummuoe none 3emau u e2o 3Havenue 014 dHcuznu Ha 3emae. Onvim Spcmeoa.
Mazcnummnoe none snexkmpuyecko2o moka. lIpumenenue 31eKmpomacHumos 8 mexHuxe.
eiicmeue macHumuo20 NOAA HA NPOBOOHUK C MOKOM. DINeKmpoogueameln
nocmosinHo2o moka. Hcnonvzosanue snekmpoogueameneti 8 MEXHUUECKUX YCM-
PpouUcmeax u Ha mpaHcnopme.

Onvimul @apades. Aenenue snekmpomacHumuon unoykyuu. Ilpasuno Jlenya.
Inexmpozcenepamop. Cnocobvl noyuenus 31eKmpudeckoll 3Hepeuu. IIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu
DneKkTpu3anus Tell.

JIBa poza 3JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE AIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsd0B.

[TpoBOAHUKH U TUDIIEKTPHUKH.

MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIA.

HcTouHrKkH OCTOSIHHOTO TOKA.

JIlencTBUs 3JIIEKTPUYECKOTO TOKA.

0. DIeKTpUYEeCKUM TOK B KUIKOCTH.

11. T'a30Bblii pa3ps.

12. H3mepeHue cuibl TOKAa aMIIEPMETPOM.

13. H3mepeHue IeKTPUUECKOTO HAMPSIKEHUS BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBICHHUIA.

15. BzaumopnencTBHe NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU PA3ACICHUS MTOJTIOCOB MarHUTA.

17. MoaenupoBaHue MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18.  OmmIT DpcTena.

19. MarsuTHOE MoJjie TOKa. DICKTPOMArHuT.

20.  JleiicTBHME MarHUTHOTO TOJIS HA TIPOBOJTHHUK C TOKOM.

21.  DaexTpoABUTATEIH IMMOCTOSHHOTO TOKA.

22. HccnemoBaHwue SIBICHHS DJIEKTPOMArHUTHOW WHIYKITUH.

23.  Omprtel Dapanes.

24. 3aBUCMMOCTH HamNpaBICHUS WHIAYKIIMOHHOTO TOKa OT YCJOBHH €ro
BO3HUKHOBEHHUS.

HOoo~NoORWLNE
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25.  DIeKTporeHepaTop MNOCTOSHHOIO TOKA.
Jlabopamophuie padbomot u onvimol

1. OnbITl 1O HAOMIOJECHUIO DJJICKTPU3ALMU TeN MHAYKIHEH U mpu
COMPUKOCHOBEHHH.

2. UccnenoBanue AeHCTBUSI AIEKTPUUYECKOTO TMOJS HA TPOBOJHUKUA H
JTUDJICKTPUKH.

3. CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.

4, N3mepenue u peryaupoBaHue CUIIbI TOKA.

S. N3mepenue u perynmpoBaHue HaIPsiKEHUS.

6.  Hccrnedosanue 3agucumocmu cuivbl moxa, uoyujeco uepe3 pe3ucmop, om
CONPOMUBIEHUS PE3UCMOPA U HANPANCEHUS] HA PE3UCTOPE.

7. Onvimei, oemMoHcmpupyrowue  3d8UCUMOCHLb NEeKMPUYECK020
CONPOMUBNEHUS NPOBOOHUKA OM €20 ONUHbL, NIOUaoU NONEepeuHO20 CeyeHus U
mamepuana.

8.  Ilposepxa npasuna cnodcenus HANPAXNCEHU NPU NOCIe008AMENbHOM
COeOUHEeHUU 08YX Pe3UCMOPO8.

9.  Ilposepka npasuna Onsi CUlbl MOKA HNpU NAPANIEIbHOM COEOUHEHUU
Pe3UuUcmopos.

10. Omnpenenenrie pabOThI ISKTPUIECKOTO TOKA, HAYIIETO YepPe3 PE3UCTOP.

11. OmnpeneneHrie MOITHOCTH JJIEKTPUUYECKOTO TOKa, BBIJCISIEMON Ha
pesucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA, MYIIETO Yepe3 JIAMIIOYKY, OT
HANPsDKEHHS Ha HEeil.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHSI MOCTOSTHHBIX MAarHUTOB.

15. H3yyeHume MArHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB TIPHU  HUX
00BEIMHEHUU U Pa3/ICIICHUN.

16. HccnenoBaHnue neHCTBUA AICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbI TOKA U HAIlpaBJICHUS TOKA B KATYIIIKE.

18. H3yyeHue necTBHsI MATHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmMpoosucameis.

20. Usmepenue KIIJI anexkTpoaBUTraTeIbHON YCTAHOBKH.

21. OneITel MO WCCICIOBAHUIO SBICHHUS DSJIEKTPOMATHUTHON WHAYKITUU:
MCCJIeIOBAaHNE U3MEHEHUH 3HaUEHUS U HANIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannveckue siBJIeHUs

Mexanunyeckoe JABWKeHHE. MarepuanbHas Touka. Cucrema oTcyéTa.
OTHOCHUTEIBLHOCTh MEXaHWYECKOTO0 JIBM)KCHHS. PaBHOMEpHOE MNpSIMOJIMHEHHOE
nBwxeHue. Hepasnomeprnoe npsamonuneiinoe osudxcerue. CpemHsss U MeHOBEHHAS
CKOpOCMb meia npu HepasHOMEPHOM OBUNCEHUU.
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VYckopenue. Pasnoyckopennoe npsamonuneunoe ogudcenue. (CBoOOIHOE
nagenue. Onvimul [ anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepseiit 3akoH Herotona. Bropoii 3akoH HerotoHna. Tpertnii 3akoH HprotoHa.
Ipunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenus CKOIbICEHUs, CUNA
MpeHus NoKosl, opyaue Uuobl MPEeHUs.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TITOTEHUS. YCKOpEHHE CBOOOJHOIO
nagenus. [euocenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmeo.
Hesecomocmo u nepecpysku.

PaBHOBecue maTepuanbHOU TOUKHU. AOcortomuo meépooe meno. Pasnosecue
meép0oco mena ¢ 3aKpPeniéHHOU 0cbio 8paujeHus. MOMEHT cuibl. [Jenmp msscecmu.

Nmnynsc Ttena. Hsmenenue umnynvca. Mmnynvc cunvi. 3aKOH COXPAHEHHUS
umiyibca. PeaktuBnoe npmwkenue (MC).

Mexanundeckasi paboTa u MOLUTHOCTb. PaboTa Cuil TSXKECTH, ynpy2ocmu, mpeHus.
Ceazv  omepeuu u pabomwi. IloTeHUMaNbHAs OHHEPrus Teia, MOAHITOrO HaJ
NOBEPXHOCTBIO 3eMIIH. [lomenyuanvrasn snepeus cocamou npysicunvl. Kunetndeckas
sHeprus. Teopema o Kunemuueckou sHepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIHH.

Jemoncmpayuu

1. HaGmronenne MexaHM4eCKOTo JBMKEHUSI T€JIa OTHOCUTEIBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHHME TIyTE€d W TPACKTOPUM NBUIKEHHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJ OTCUETA.

3. HN3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.

4, HccnenoBanue nmpu3HaAKOB PABHOYCKOPEHHOTO ABH>KECHHS.

o. HaGmronenne nBUXeHUs Tela 1Mo OKPY>KHOCTH.

6. HaGmromenne MeXaHMYECKUX SBJICHUM, MPOUCXOASAINIUX B CHCTEME

orcuéra «Tenexxkay mpu e€ paBHOMEPHOM M YCKOPECHHOM JBM)KCHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3HKHU.

7. 3aBUCUMOCTh YCKOPEHUS Tela OT MAcChl Tella U JEHCTBYIOMICH HA HErO
CHJTBI.

8. HaGmronenne paBeHCTBa CHIT TIPH B3aMMOICHCTBUN TE.

9.  H3menenwue Beca Tena Mpu yCKOPEHHOM JIBUKCHHUH.

10. Ilepenmaua umrmynbca MpU B3aUMOJICHCTBUH TEII.

11. TIpeobpa3oBaHus YHEPTUU TIPU B3aUMOICHCTBUN TE.

12. CoxpaHeHHEe UMITYJIbCa MPU HEYIPYTOM B3aMMO/ICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmoneHue peaKTUBHOTO JBHKCHHMS.

15. CoxpaHeHHne MEXaHWYECKON YHEPTUHU TIPH CBOOOHOM TaJICHUH.

16. CoxpaHeHHEe MEXaHWYECKON DSHEPrUM TMPU JABMKCHUU Tela TOJ
JNEUCTBUEM NIPYKUHBI.

Jlabopamopnwie padbomot u onvimol
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1.  Koncmpyuposanue mpaxma 015 pazeona u 0aibHeuuie20 pagHoOMepPHO20
OBUIICEHUS] WLAPUKA UTIU MENEHCKU.

2. OrnpeneneHue CpeiHel CKOPOCTU CKOJIBKEHUS OpyCKa WU JIBUKEHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OrnpeneneHne yCKOpPEHHUs Tejla MpPU PaBHOYCKOPEHHOM JBIKCHHUH TIO
HAKIJIOHHOM TIOCKOCTH.

4, UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
NBIKEHUH 0€3 HayaJdbHOW CKOPOCTH.

S. IIposepka eunomesvl: eciu npu pagHOYCKOPEHHOM O8UdCEHUU 0Oe3

HayaIbHOU CKopocmu nymu OmMHOCAMCA  KAK pﬂd HeYemmwix quces, mo
coomeemcemeyrouiue nPOMeNCYnKuU 6pemMeHU O0OUHAKOBYL.

6.  HccnemoBanuwe 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI
HOPMAJIbHOTO JIaBJICHHUS.

7. Onpenenenne ko PUIIMEHTa TPEHUS CKOJIBKEHHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBI.

9. Onpenenenue paOOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMH Teja

10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. Onmpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU MOABEME Tpy3a
C UCTOJIb30BAHUEM HETOBUKHOTO U MOJABMYKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXpAHEHUS SHEPTHUU.

Pa3znen 9. Mexann4veckne KoJe0aHUSA U BOJHbBI

Konebarenbhnoe neukenne. OCHOBHBIE XapaKTEPUCTUKH KoJieOaHUM: mepuo,
4acToTa, aMIUIUTyaa. Mamemamuyueckuti u npyscuHuoli maamuuxu. llpespawenue
9HepeUU npu Ko1eb6ameibHOM 0BUNCEHULL.

3aryxatomue Konebanus. BeiHy)neHHbie kKojebanus. Pe3zoHaHc.

Mexannyeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJH. I[IpodonbHble U
nonepeyHvle 8OHbL. [IUHA BONHBI U CKOPOCMb €€ pacnpocmpaneHus. Mexanuueckue
80/1HbL 8 MEEpPOoM meie, ceucmuyeckue gonnsl (MC).

3Byk. I pomkocme 38yka u evicoma mona. Ompasxicenue 38yka. Ungpazeyx u
VIbMPA3BYK.

JHemoncmpayuu

1. HaOmronenne kosie0aHuii Tel ION IEHCTBUEM CHIBI TSKECTH W CHUJIIBI
YIPYTOCTH.

2. HaGmronenne xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGmroieHrne BRIHYKICHHBIX KOJIGOAHU M pe30HaHCA.

4. PacnipocTpanenne mpooJIbHBIX U TMTONIEPEYHBIX BOJTH.

5. Hab6moieHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUI pe30HaHC.

Jlabopamopnwie padbomot u onvimol

1. OnpeneneHue YacToThl M NEpUOAA KoOJIEOAHMM MaTeMaTH4eCKOro
MAasITHHKA.
2. OrnpeneneHue 4acTOThl M MEPHOJIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA

(271eKkmponnan oemoncmpayusi).
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3. HccnenoBanue 3aBUCUMOCTH NEPUO/Ia KOJIEOAHHM MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IepuojAa  KoieOaHWil  Mpy>KMHHOTO
MasITHUKA OT MaccChl Ipy3a (271eKmpoHHAA 0eEMOHCMPAYU).

S. [IpoBepka HE3aBUCUMOCTH MEpUOIA KOJIeOaHUM Ipy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Mepuoja KojeOaHui
MIPYKMHHOTO MAasATHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. N3mepenue  yckopeHHsT  CBOOOJHOTO  MHaACHUS  (21eKmpoHHAaA
demoncmpayus).

Paszpgen 10. Du1eKTpOMarHMTHOE 10JIe ¥ JJIEKTPOMATHUTHbIE BOJTHBI

DJIEKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  Cgolicmea
anekmpomacHumuslx 6oaH. Illkana snekmpomacHumusix 601H. Hcnonv3oeanue
INEKMPOMASHUMHBIX 80JIH OJisl COMOBOU CEA3U.

OnextpomaruutHas npupoaa cBeta. CkopocTh cBera. BonHoBble cBOHCTBa

CBeTA.

Jemoncmpayuu

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomst u onvino*

1. N3yyeHnue CBOWCTB JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€ ABJICHUSA

JIyueBas mozensb cBeta. Mctounuku cBeta. [Ipsamonuneunoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [lnockoe 3epkano. 3aKkow
ompasiceHus ceema.

[Ipenomiienne cBera. 3akoH TMpesloMIIeHHs cBeTa. [lonnoe @HympenHee
ompadcenue ceema. Hcnonvzosanue HNOIHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8EeMOBOOAX.

Jluaza. Xon nydelr B nuH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meneckona (MC). I'na3z kax onmuyeckas cucmema. bauzopykocmo u
0a/IbHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexmp. Onvimwvi Hoviomona. Cnooswcenue
CNeKmpaibHbIX YEEMO8.

Hemoncmpayuu
[IpsAmMonHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnrTryeckuil CBETOBOLI.

Xop nydelt B coOuparoiieit JuH3e.

XO0JI Tydel B pacCenBAIOLIEH JIMH3E.
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8. [Hony4yenue n3o0paxxeHNi ¢ TOMOUIBIO JIUH3.

Q. [Tpunun peiictBus ¢oToarnmnapaTa, MUKPOCKONA U TEJIECKOIA.
10. Mopgens rnasa.

11. PaznokeHue 6e10ro CBETa B CIEKTP.

12.  Tlonmydenue Oenoro cBeTa Npu CIOKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamophuvie padbomot u onvimol

1. UccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUsI CBETOBOTO Jiyda OT yrIJia
MaiCHHS.

2. N3ydeHne xapakTepUCTUK U300paKEHUS TIPeAMETA B IJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMJICHUSI CBETOBOTO JTy4a OT yrIJia
najJieHus Ha TPAHUIIE «BO3TYX—CTEKIIO.

4. [Tonyuenne n300pa>keHU C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

5. Omnpenenenue (GOKYCHOTO PACCTOSIHUS M ONITUUECKON CHUJTBI COOMparoiei
JIVH3BI (2/1eKMPOHHAA 0EMOHCMPAUUSL).

6. OmnbITEI MO  Pa3JIOKEHHUIO OEJoro CBeTa B CIEKTp (271eKmpoHHAasA
demoncmpauus).

7. OMNBITEL TI0 BOCTIPUSITHIO IIBETA MPEIMETOB MPU MX HAOIIOJCHUHU Yepe3

OBCTOBBIC (I)I/IJII)TpLI.

Paznen 12. KBaHTOBbBIE SIBJICHUS

Onvimul Pesepgopoa v mnaHeTapHass Mojenb aromMa. Mojenb atoma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmeoi.

PanunoaktuBHOCTE. Anbgha-, 6ema- u eamma-uznyyerus. CTpOe€HUE aTOMHOTO
anpa. Hyxknonnas mooenvs amomuozo aopa. Mzomonsel. PaduoaxmueHule npespaujeHus.
Ilepuoo nonypacnada amomuwix soep.

Snepuble peaknuu. 3aKOHBI COXpPAaHEHUS 3apsAIOBOTO M MAacCOBOTO YHCEI.
Peaxyuu cunmesa u denenus soep. Ucmounuku snepeuu Connya u 36830 (MC).

Snepuas osHepreTuka. /Jlericméus paouoaKmueHbX U3IYVYEHUL HA JiCUBbLE
opeanusmwvl (MC).

JHemoncmpayuu

1. CrexTpbl U3Ty4YEHUS U MOTJIOMICHUSI.

2. CrexTpsl pa3IHYHbIX Ta30B.

3. CnekTp Bojgopoa.

4. HaGmronenne TpekoB B kamepe Buibcona.

d. PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

6. Perucrtpanus uznmydeHus: IpUpOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie padbomot u onvimol

1. Habnooenue cniownolx u tunetiuamolx CNeKmpos usmry4eHusl.

2. HccnenoBanne TpeKOB: U3MEPEHHE IHEPTHM YACTHIBI O TOPMO3HOMY
nyTH (1o Gpotorpadusm) (31eKmpoHHAA OeMOHCMPAYUSL).

3. N3mepenue paanoakTuBHOTO (hOHA (I1eKmMPOHHAA OemMOHCmpPayus).
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IHoBTOpHTEILHO-00001IAX0 1M MOAYJIb

[ToBTOpUTENHEHO-0000AOIMI MOIYJb IPEIHAa3HAUYEH JJI CUCTEMATH3aLlUU U
000011IeHHs TPEAMETHOTO COAEPKAHUS U OIBITA JEATEIbHOCTH, TPUOOPETEHHOTO MTPU
M3Y4YEHHUH BCETro Kypca (pU3HKHU.

[Ipy M3y4eHUH AAHHOTO MOJYJIA PEATU3YIOTCSd U CHUCTEMATH3UPYIOTCS BUIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX OOECHeuMBAETCs JTOCTHKEHHE MPEIMETHBIX WU
MeTaIpeIMETHBIX IJITAHUPYEMBIX PE3YJIbTaTOB 00yUeHHUs, DOPMUPYETCS €CTECTBEHHO-
Hay4Has IPaMOTHOCTb: OCBO€HHUE HAYYHBIX METOOB UCCIIEI0BAHUS IBICHUM TPUPOIBI
U TEXHUKH, OBJAJCHUE YMEHHUSAMHU OOBICHATh (PU3MUYECKUE SIBICHHS, NPUMEHSSA
NOJIyYCHHbIE 3HaHWA, pemarb 3a7a4d, B TOM 4YHCJIE€ KAaueCTBEHHbIE U
AKCIIEPUMEHTATbHBIE.

[TpyHIMNIMANBHO AESITEIbHOCTHBIM XapaKTep TaHHOTO pasjiesia peann3yercs 3a
C4€T TOTO, UTO y4allrecs BhIMNOJIHSIOT 3aJaHusl, B KOTOPBIX UM IpeJiaraeTcs:

" Ha OCHOBE IIOJIYYCHHbIX 3HAHUW pACMO3HABaTh M HAYYHO OOBICHATH
duznueckue sBJICHUS B OKPYXKAIOUIEH MPUPOJIEe U MMOBCEIHEBHOM KU3HU;

" JCMOJIBb30BaTh MOJI PYKOBOJICTBOM I€/Iarora Hay4yHble METOAbI HCCIICIOBAHUS
¢uznueckux SBICHUN, B TOM 4YHCIE JJII TPOBEPKU TUIOTE3 U IOIYYEHUS
TEOPETUYECKHUX BHIBOJIOB;

" OOBSCHATH C OMOPOW Ha JUAAKTUYECKUU MaTepual Mmocje OOCYXIEHHUS C
NEearoroM Hay4dHble OCHOBBI HaumOoliee BaXKHBIX JOCTHUXEHHH COBPEMEHHBIX
TEXHOJIOTHI, HalpuMep, MPaKTUYECKOIO HCIIOIb30BaHUS PA3NIMYHBIX HCTOYHHKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPALLEHUS M COXPAHEHHUS BCEX H3BECTHBIX BHJIOB
JHEPrUU.

Kaxxast u3 TeM JaHHOTO paszelia BKI0YaeT SKCIIEPUMEHTAIbHOE UCCIIEI0BAaHNE
00001IaloIIero xapakrepa Ha yCMOTpPEHME Iejarora W Impu ero nomouu. Pasmen
3aBepIIaeTCid NPOBEJCHUEM JIUAarHOCTHUYECKOM U OLEHOYHOM padoThl 3a Kypce
OCHOBHOM IIKOJIBI.

IDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O IIPEJMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHIA

B nenom pesynbTatel ocBoeHus obywaromumucs ¢ 3[IP ygebnoro mpenmera
«Pu3uKa» AOHKHBI COBMANATh ¢ pesyibTaTamMu dDenepanbHoil pabodeil mporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBaHusI.

Haubonee 3Ha4NMBIMU SBISIOTCS

JIMYHOCTHBIE PE3YJIBTATBI:

B pesyabTaTe n3ydenus GU3MKA HA yPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs y
obyugaromerocs ¢ 3[1P 6yayT chopMupoBaHbI CIIEAYIOMIKE JIMYHOCTHBIE PE3YIhTaThI B
YacTH:

1) maTPHOTUYECKOIO BOCIIUTAHUS
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[IPOSIBJIICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3nUecKOl HayKu;

IIEHHOCTHOE OTHOIIICHUE K TOCTUKEHUSIM POCCUMUCKUX YUEHBIX-(DU3UKOB,;

2) rpaXAaHCKOT0 U TYXOBHO-HPABCTBEHHOTO BOCTIMTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXJICHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TPOOJEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUM
buzuky;

OCO3HAHHUE BAXHOCTH MOPAIBHO-ITUUECKUX MPUHLIUIOB B JEATEILHOCTU
y4E€HOTO;

3) 3CTEeTUYECKOro BOCIIUTAHHUS:

BOCIIPUSITUE DACTETUUYECKUX KadeCcTB (PU3UUYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) ICHHOCTH HAy4YHOT'O TTO3HAHMS:

OCO3HAHUE IIEHHOCTH (PU3UYECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHUpa, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaXKHEHIIIEH COCTABISAIONIEH KYJIbTYPHI,

pa3BUTHE HAy4YHOH JI0003HATENIBHOCTH, HWHTEpeca K MCCIEN0BATEIbCKOM
NeSATEeITbHOCTH;

5) bopMupoBaHUs KyIbTYPhI 3I0POBbS U SMOIIMOHATILHOTO OJIArOTIONYqH S :

OCO3HAHHME IIEHHOCTHM Oe30macHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MPaBUJI O€30M1aCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, C ANEKTPUUECKUM U TETJIOBBIM 000PYOBAHUEM B JOMAIIIHUX YCIOBHSIX;

c(hOpMHPOBAHHOCTH HaBbIKA pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 JK€ MpaBa y Ipyroro 4eJIOBEKa;

6) TPyAOBOI'0 BOCIIUTAHUSA:

7) aKTHUBHOE y4YacTHE B PEIICHUM MNPAKTUYECKUX 3a/ad (B pamMKaxX CEMBH,
oOpa3oBaTelbHOM  OpraHM3allid,  HACEJICHHOIO0  IyHKTa, POJHOTO  Kpas)
TEXHOJOTUYECKON M COIMAIbHOW HANpPaBJICHHOCTH, TPEOYIOMIUX B TOM YHUCIE U
(bU3UYECKUX 3HAHUM;

MHTEPEC K MPAKTUUYECKOMY M3YUYEHUIO Mpodeccuid, CBA3aHHBIX C (DU3UKOM;

8) PKOJIOTUYECKOT0 BOCIIUTAHUSA:

OpUEHTAIMsl Ha TpUMEHEeHHWe (U3UYECKUX 3HAHWM [JIs PEIIeHHUs 3a7ad B
00JaCTH OKpYKAIOIIEH Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB U OIICHKHU UX BO3MOXKHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOLIEN CPEbI;

OCO3HaHHE TIJI00ANBHOIO XapaKTepa SKOJIOTMYECKHX MpOoOJIeM U MyTed UuX
pelieHus;

9) amantanuu K U3MEHSIOUIUMCS YCIOBUAM COIIUATBHON U IPUPOTHOMN CPEdbI:

MOTPEOHOCTH BO B3aMMO/ICHCTBHUH MTPH BBHITOTHEHUH HCCIICOBAaHUI U MTPOCKTOB
duznueckoi HAMPaBICHHOCTH, OTKPBHITOCTh OTBITY W 3HAHUSIM JPYTHX;

MOBBIIIEHUE YpPOBHS CBOEHM  KOMIIETEHTHOCTHM  4epe3  MPAKTUYECKYIO
NEeSATEeNbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpPMYyIUPOBATH
UJIeU, TIOHATHUSL, TUTIOTE3bI O (PU3NUYECKUX O0OBEKTAX U SIBICHUSX;

oco3HaHue AeUIIMTOB COOCTBEHHBIX 3HAHWU W KOMIETEHTHOCTEH B 00JIaCTH
busuky;
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IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPHUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

CTpEMJICHUE aHAJU3UPOBATh U BBIABISATH B3aUMOCBSA3M NPHUPOJbI, 00IECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIB30BaHUEM (U3HUECKUX 3HAHUIA;

OLICHKa CBOMX JEUCTBUM C YYETOM BIMSAHHUS Ha OKPYXKAIOLLYI0 Cpeny,
BO3MOXHBIX TJI00QJIBHBIX MOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHbIMu YUeOHbIMU NOZHABAM EIbHBIMU 0CUCHBUAMU:

1) 6a30BBIC TOrHYECKUE TESUCTBUS:

BBISIBJISATH U XapaKTePU30BaTh CYIIICCTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBIICHHIA);

YCTaHABJIMBATh CYIIECTBEHHBIH TNpU3HAK KIACCH(PUKAIIMKA, OCHOBAHHS JIJIS
000011IeHHs U CPAaBHEHUS,

BBISBJIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpuBaeMbIX (DakTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIITUXCS K (DU3UYCCKUM SIBJICHUSM;

BBISIBJISTH PUIUHHO-CJICACTBECHHBIC CBS3H MPU U3yYECHUN (PUBNUCCKUX SBIICHHM
M TIPOIIECCOB, MPOBOJIMTH BBIBOJIBI C MCIOJIB30BAHUEM JCTYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3AX (DMU3UYCCKUX BEIUYHMH, TIPU
HEOOXOMMOCTH TI0J] PyKOBOJICTBOM YYHTEIIS;

BbIOMpaTh croco0 pemleHus y4deOHOM (¢u3nueckod 3anayu  (CpaBHEHHUE
HECKOJIbKMX BapHaHTOB pEIICHUS, BBIOOp HamOOJIee TMOAXOIANIETO C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUUTEJIS.

2) 6a30BbIE UCCIIEIOBATENBCKUE IEHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUIM HHCTPYMEHT ITO3HAHUS;

OPOBOAUTH MO TUIAHY ONBIT, HECIOXKHBIA (PUINYECKUH HKCHEPUMEHT,
HEOOJBIIOE HCCIEAOBaHUE (PU3NYECKOTO SBICHUSA, NPU HEOOXOIUMOCTH TIOJ
PYKOBOJICTBOM YUUTETIS;

dbopmynupoBaTh O00O0OIIECHHWS M BBIBOABI 10 peE3yJbTaTaM IPOBEAEHHOTO
HAOJIIO/ICHUSI, OTIBITA, UCCIEAOBAHMS C OTIOPOI Ha IJIaH/aITOPUTM.

3) pabota ¢ uHpOpMaIIUCH:

IPUMEHSTH Pa3TUYHbIE METOIbI, THCTPYMEHTHI M 3aIPOCHI MPU MIOUCKE U 0TOOPE
uHMOpPMAIUN WM JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM (U3MUecKoi 3aauH,
IPU HEOOXOAUMOCTH O] PYKOBOJICTBOM YUHUTEIS,

aHAIM3UPOBATh, CUCTEMATU3UPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (GOopM
MIPEICTaBICHNUS;

CaMOCTOSITETILHO  BBIOMpATh  ONTUMAJIbHYIO  GOpMYy  TIpEICTaBICHUS
uHQOpMAIIMM W WUTIOCTPUPOBATH pEIIaeMble 3a/Jadd HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOWHAIMSMU, IO PYKOBOJICTBOM YUHTEIIS.

Osgnadenue YHUgepcanbHbvlMu yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuaAmu:

1) obmieHue:

B X0J1e 00CyXeHUs yueOHOr0 MaTepualia, pe3yJibTaToB JIaDOpPaTOPHBIX padoT U
MTPOEKTOB 3a7aBaTh BOTPOCHI IO CYIIECTBY O0CYKIa€MOI TEMBbI U BHICKA3bIBATh HJICH,
HaIlleJICHHBIC HA PEIICHNE 3a1a91 U TOIJICP)KaHue 0J1aroXKenaTeIbHOCTH OOIICHS;
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COTIOCTABJISITh CBOM CYXKJEHHUSI C CYXKACHUSMH APYTHMX YYACTHUKOB JUAjora,
OOHapyKUBATh PAa3TMUUE U CXOJCTBO MO3UIUNI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPENCTABIATh PE3YyJbTaThl BBIIOJHEHHOTO (PU3MYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIEAOBaHUS, IPOEKTA).

2) cOBMECTHas JIeSITEIHHOCTh (COTPYAHUYECTRO):

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUAYaJTbHOU
paboThI MPU PEeIIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMBbl;

NPUHUMATh LEJIM COBMECTHOM JIEATEIIbHOCTH, OPraHU30BbIBATh ICHUCTBUS T10 €€
JTOCTHXKEHUIO: pacipeessiTh POJId, 00CYX JIaTh MPOILIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHSITh CBOIO 4acTh pabOThHI, JOCTUTasi KAa4YeCTBEHHOrO pe3yJjibTara o
CBOEMY HaIpaBJICHUIO U KOOPJUHUPYS CBOU JICUCTBUS C APYTUMHU YWICHAMU KOMAaH/IbL;

OIICHMBAaTh Kaye€CTBO CBOETO BKJaJa B OOMUNA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHCTBUS.

Osnadenue yHu8epcanbHbIMU YUEOHBIMU PE2YIAMUBHBIMU OCUCMBUAMU:

1) camoopranuzanusi:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CUTYyaIUsAX, TPEOYIOMUX s
pereHus GU3NUeCKuX 3HaHUM,

OPUECHTHPOBATBCS B  PA3JIWYHBIX  MOJAXOJAaX  MPUHATUS  pelIeHUN
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

COCTaBIIATh AITOPUTM pelIeHUs] PU3NYECKON 3a/1a4u WU TIJIaHA UCCIIeI0BAHUS
C y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, O]l PyKOBOJICTBOM
YUHTEIS.

2) CaMOKOHTPOJIb:

aBaTh OLIEHKY CUTyallUM M TNpe/iaratb IUIaH €€ W3MEHEHHUs, IMpu
HEOOXOIMMOCTH TI0JT PYKOBOJICTBOM YUUTEIIA;

OOBSACHATh  TPUYMHBI  JOCTWKEHUA  (HEHOCTHKEHHS)  PE3yJbTaToOB
JESITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

3) SMOIMOHATIbHBIM MHTEIJIEKT:

CTaBUTh ce€0sl HA MECTO APYroro 4ejoBeKa B XOAE CIOopa WM JHCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.

4) npuHsTHE CE0S U IPYTUX:

MpU3HABAaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHuH (PU3NYECKUX 3a7ad WIA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

TpeOoBaHusl K NPeAMETHBIM pe3yJbTaTaM OCBOCHUA Y4eOHOIro mpeamera
«Du3uKa», pacnpeaejeHHbIe 10 roxaM 00y4eHHsI

PesynpTaTel mo romam GOpMYNIHPYIOTCS TO TPUHIUIMY J00aBICHUS HOBBIX
PE3yIABTATOB OT T'0JIa K TOAY (pe3yJibTaThl OU€PETHOTO TO/Ia 0 YMOTYaHUIO BKIIOYAIOT
pe3yAbTaThl IPEABIIYIINX JIET).
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7 KIIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpaXarhb

c(OPMHPOBAHHOCTh Y 00YYAIOLUIUXCSI YMEHHUIA:

OPUEHTUPOBATHCS B TOHATHUAX W ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
du3HUecKre W XMMHUYCCKHE SIBJICHUS; HAOIIOJCHUE, DKCIEPUMEHT, MOEb,
TUIOTe3a; CIWHUIBI (U3NYECKUX BEJIMYHMH, aTOM, MOJIEKYyJIa, arperaTHbIC
COCTOSIHUSI BemiecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE); MEXaHUUYECKOe
JBUKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS,
paBHOJICHCTBYIOIIAs CI, Aedopmalius (yrnpyras, IiacTU4eckasi), HEeBECOMOCTb,
COOOIIAOIINECS COCYIbI, C OTIOPOM HA TUIAKTUUECKUNA MaTepuall

paznuyarh sBiAcHUSA (MudQy3us; TETUIOBOE IBIKEHUE 4YaCTHI[ BEIISCTBA;
paBHOMEpPHOE JIBUKEHUE; HEPaBHOMEPHOE JIBUKCHUE; WHEPIHS;
B3aUMOJICHCTBHUE TEJ; pasHogecue mMeEEPObIX mel C 3AKPENéHHOU OCbHo
epaujenusi; miepeaada JIaBlIeHUS TBEPIBIMU TelaMH, JKHJIKOCTSIMH W Ta3aMu;
aTMoc(epHOEe JIaBlicHUE; INIABAHKE TEJT; TPEBPAIICHUS MEXaHUYECKOM SHEPTHUH )
110 ONTMCAHUI0O HMX  XapaKTEPHBIX CBOWCTB W Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIKMX JaHHOE (PU3NYECKOE SIBICHHE, IMMOCIE MPEABAPUTECIBHOTO
00CYXJIEHUS C MeIarorom;

pacrno3HaBaTh MPOSBICHUE M3YUYCHHBIX (DH3NYCCKUX SBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4Yuciie PU3NYECKHE SIBJICHUS B MPUPOJIC: TIPUMEPHI JIBIKEHUS C
Pa3TUYHBIMU CKOPOCTSIMU B JKMBOM U HEXHMBOW MPUPONE; ACHCTBUE CHUIIBI
TPEHHsI B MPUPOJE M TEXHUKE; BIUSIHHUE aTMOCHEPHOTO NABJIEHUS Ha >KUBOU
OpraHu3M; IUIaBaHHWE PBIO; phlUard B TEJlE 4YENIOBEKa; MPU ITOM MEPEBOIUTH
NPAaKTHYECKYyI0  3aJadyy B y4eOHYIO,  BBIJCNSTh  CYIIECTBEHHbIE
CBOMCTBa/TIpU3HAKN (PU3UUECKUX SABJICHUN C MOMOIIBIO Me/1arora;

OMKCHIBATh W3YUYEHHBIE CBOWCTBA TEN M (PU3NUYECKHUE SBICHUS, HCIIOJIB3YS
dusznueckre BeMUYUHBI (Macca, 00bEM, TUIOTHOCTH BELIECTBA, BPEMs, IMYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CHIIa
TpeHUsl, aBiieHnue (TBEPIOTO Tela, MKUIAKOCTH, ra3a), BHITAJKUBAIOIIAS CHIIA,
MexaHu4eckas paboTa, MOIIIHOCTD, IIJICYO CHJIbI, MOMEHT CHJIbI, KO3 UIIHEHT
TIOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUUECKAs ¥ MOTEHITHAIbHAS YHEPTHS) C
OTOpOii Ha CXeMy; TpHU ONUCAHWU PACKPHIBATh (DUIUUECKUN CMBICI
UCTIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS W €IUHUIIBI (PU3UYECKUX BEIIUYHH,
Haxooums opmyvl, Cea3bl8arouje OAHHYI0 QU3UUECKYI0 GeIUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAuKU U3YUEeHHBIX 3a8UCUMOCIel  DuU3UUeCcKUx
geluyUH C OTIOPON HA JUITAKTUICCKUN MaTepHa,

XapaKTepru30BaTh CBOMCTBA TeJ, (U3HUECKHUE SBICHUS U MPOIECCHI, UCTIOIB3YS
npaBuja CIOKEHHs cui (BAOJb OAHOUN mpsiMoi), 3akowu I yka, 3axon Ilackans,
3aKoH Apxumeda, npasunio pasHogecus pviuaza (0J10Ka), «30710moe npasuio»
Mexanuxu, 3aKOH COXpPAaHEHUS MEXaHWYECKOW HHEpPTruH; TPU STOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3ANUCLIBAMb €20 MaAmeMamuyeckoe
8bIpadicerue noo PyKo8OOCMBOM neoazo2a ¢ 00CyHcoeHuem niana pabomol;
OOBSACHATHh (hU3UYECKHE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyaIlui TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: MPU MOMOIIN
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neJjarora BbISIBJISTh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 normyeckux maroB ¢ onopoi Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pelmaTe TUIIOBBIE PACUETHBIE 33a1a4d B 1JEHCTBHE C OMOPOM HAa AJITOPUTM,
IpeBaApUTENBHO Pa300paHHBIN COBMECTHO C NEAAroroM, UCHOJb3ys 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA OCHOBE aHAJIU3a YCIOBUS
3a/layyu 3aMKChbIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3HMUECKUE BEIUYUHBI B
GopMysbl W TPOBOAUTH pacy€Tbl, HAXOAUTh CIPABOYHBIE JIAHHBIE,
HEOoOXOMMBIE JUIsl PElIeHUs 3a]ay, OLEHUBATh PEATMCTUYHOCTD MOJYy4YEHHON
($u3nUecKoi BETUYUHBL;

pacno3HaBaTh NPoOJIEMbl, KOTOPbIE MOKHO PEHIUTh MPHU MOMOIIU (PU3HYECKUX
METOJIOB TOCJIE MPEeABAPUTEIBLHOTO OOCYKACHHS C MEJarorom; Mpu MOMOIIU
nearora B ONMKWCAHUM UCCIIEOBAHMS BBIICIATh IPOBEPSIEMOE MPEATIOI0KEHUE
(runote3y), C OMNOpPOM HA JUAAKTHYECKUH MaTepuan pasiudarb M
UHTEPIPETUPOBATH TOJYUYEHHBINH PE3yJIbTaT, HaXOJIUTh IOCIE OOCYXKICHUS C
nearoroM OMMOKM B XO/€ OIbITa, JIeJaTh BBIBOJIBI 110 €r0 PE3yNbTaTaM;

YMETh HaXOAUTh C UCIOJIb30BaHMEM IU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTIBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TEN:
dbopMynupoBaTh MpOBEpsSiEMbIe  MPEATNONOXKEHUS, COOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BaHUS C OTIOPOM Ha CXEMY, 3alUChIBATh X0l OTIBITA
1 GOpMYIIHPOBATH BHIBOBI MO PYKOBOACTBOM I€/1arora;

BBITMIOJHATH MPAMbIE U3MEPEHUSI PACCTOSHUA, BPEMEHHU, MaccChl Teja, 00béma,
CWJIBl U TEMIIEPATYPhI C UCTIOJIB30BAHIEM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB
C OTIOPOI Ha aJNTOPHUTM; 3aMKUCHIBATH TOKA3aHUs MTPUOOPOB C YUETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOJIUTH COBMECTHO C MEAAroroM HCCIEI0BAHUE 3aBUCUMOCTH OJHOMN
(bU3UYECKON BEIMYHMHBI OT APYIOM C HMCIOJIB30BAaHUEM TPSIMBIX H3MEPECHHUI
(3aBUCUMOCTH MYTH PAaBHOMEPHO ABUIKYIIErOCs TeJla OT BPEMEHU JABUKEHUS
TENA; CUlbl MPEHUs CKOJbICEeHUsT Om 6eca mend, Kaiecmea 00pabomixu
nosepxHocmeil men U HE3AGUCUMOCMU CUIbI MpeHus om Niowaou
CONPUKOCHOBEHUS MeJl, CUIbl  YNpY2oCcmu Om  YOJIUHEHUS  NPYIHCUHDL,
sbIManKugaowel cuibl om o00béMA NOSPYIHCEHHOU uHacmu meaa U Om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NYOUHDL, HA KOMOPYIO NOSPYIHCEHO Meo;, YCA08ULl NIABAHUS Me, YCI08Ul
pasnosecus pviuaza u 0710K08); TOJA PYKOBOACTBOM II€arora y4acTBOBaTh B
IUIAaHUPOBAHUN yYEOHOTO HCCIIEOBaHMS, COOUpaTh YCTAHOBKY M BBIMIOJIHATH
U3MEpEeHHs, CJenys TNPeUVIOKCHHOMY IIIaHy, (UKCHPOBATh pE3yNIbTaThI
HNOJYyYEeHHONW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHJAE NPEIIOKEHHBIX
TaOIuUI] ¥ TpaUKOB, ENaTh BRIBOBI [0 pe3yJibTaTaM MCCIIEIOBAHNUS;
IPOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYHH (INIOTHOCTH BEIECTBA
KUIKOCTH M TBEPIAOTO TEJa; CUJa TPEHUs CKOJIBKEHMS; NABICHUE BO3AYyXa;
BBITAJIKABAIOIIAs CUJIA, JEHCTBYIOIIAS HA IOTPYKEHHOE B KUAKOCTH TEJIO;
KO3(pPULIHMEHT TMOJEe3HOro JEUCTBHS MPOCTHIX MEXaHM3MOB), Cleays
IIPEUI0KEHHON MHCTPYKIIMH; TIPHU BBIIIOJIHEHUU U3MEPEHUH MO PYKOBOACTBOM
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negarora coOupaTh HKCIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCISTH 3HAUCHUE
HCKOMOH BEJINYHUHEI;

coOI0JaTh NpaBUJIa TEXHUKH O€30MACHOCTU HpH paboTe ¢ J1abopaTOPHBIM
000pyA0BaHUEM TIOCIIE TPEABAPUTEILHOTO 00CYKIEHHUS C M1E€1arorom;
COTIOCTABJISITh TPUHIIUIBI JEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCYAbl, OaApOMETp, pblyar,
MOJBUKHBI W HEMOJBIKHBIA OJIOK, HAKJIOHHAS IUJIOCKOCTH C OIMOpPOM Ha
TUTAKTUYECKAN MaTepHUal,

XapaKTEepPU30BaTh MPUHIIMIILI ACHCTBUSI U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOICTB MOCJe NPeABAPUTEILHOI0 00CYKACHUS C TIEaroroM ¢ OMOpoM Ha UX
onucaHus (B TOM 4YHCJE: TMOJIIMIHUKH, YCTPOUCTBO BOIOMPOBO/IA,
TUIPABINYECKUI TIpecc, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETD),
UCIIONIB3Ysl 3HAHMS O CBOMCTBAX (PU3MUECKUX SBJICHUU UM HEOOXOIUMBIE
¢uznueckue 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOAUTL TIPUMEPHI / HAXOAUTh MH(POPMAIIUIO O MPUMEpPax MPAKTUUECKOTO
UCITIOJIH30BaHUS (PU3UYCCKUX 3HAHUH B TTIOBCEIHEBHOM JKM3HU ISl 00€CTICUCHUS
0e301acHOCTH TpH 00pallleHnH ¢ MPUOOPaMHU U TEXHUUYECKUMHU YCTPONUCTBAMH,
COXPAaHEHUS 3/I0POBbsi M COOJIOJACHUS HOPM 3KOJIOTMYECKOTO TMOBEJCHUS B
OKpYXalollen cpeje;

OCYIIECTBIISITH C MOMOIIBIO Telarora 0T00p MCTOYHUKOB MH(POPMALIUU B CETU
WNuTepHEeT B COOTBETCTBUU C 3aJaHHBIM IMOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHUS PA3NIMYHBIX MCTOUYHUKOB BBIIEIATH
uHpOpMAIINIO, KOTOpas SBJISETCS MPOTUBOPEUYUBOM MIM MOXKET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUN YYEOHBIX 3aJaHUN HAayYHO-TOMYJSPHYIO
auTepatypy (GU3HUECKOro COAepKaHWs, CIPABOYHBIE MaTepuajbl, PECypChl
cetu  HHrepHer; Bnamerb  NpuéMaMu  KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3/aBaTh MO/ PYKOBOJICTBOM IeJarora ¢ 00CykX1eHleM IutaHa paboThl KpaTKue
MUCHbMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE 2—3 MCTOYHUKOB HUH(OpMaIuu
bu3nUecKoro conepKaHus, B TOM YUCIIE MyOJINYHO AeNiaTh KpaTKUE COOOIICHHUS
0 pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHMI, TPU 3TOM TPaAaMOTHO
MCIIOJIb30BaTh N3YUCHHBIN OHSITHIHBIN anmapat Kypca QU3MKH, COMPOBOXKIATh
BBICTYIJICHUE MTPE3CHTAIUEN;

IIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M HCCIENOBAHUN TOJ PYKOBOJCTBOM
nejgarora  pacmnpenensaTh OOs3aHHOCTM B TPyHIe B COOTBETCTBUM C
MIOCTABIICHHBIMU 3aJ]a4aMH, CJICIUTh 3a BBITIOJIHCHHEM IUIaHa JCHCTBUH,
aJIeKBaTHO OILICHUBAaTb COOCTBEHHBIM BKJIAJ B JEATEJIbHOCTh TPYIIIbI;
BBICTpPANBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, YYHUTHIBasS MHEHUE
OKPYKaIOUIUX.
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8 KUIACC
[IpenmerHbie  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTh
c(hOpMUPOBAHHOCTb Y 00YYAIOIINXCSI YMEHUM:

— OPHUEHTHPOBATHCS B MOHATHUSX W ONIEPUPOBATh MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTAIMYECKUE W aMOp(dHbBIC Tella, HACHIIEHHBIN U
HEHACBIIEHHBIN Tap, BIAXHOCTh BO3/IyXa; TEMIIEpaTypa, BHYTPSHHSIS DHEPTHS,
TEIUIOBOW JIBUTATEIIb; DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsil, DJICKTPUUECKOE
1ojie, TPOBOAHUKH W JUDJICKTPUKH, TITOCTOSHHBIA DJICKTPUUYCCKUN TOK,
MarHuTHOE TOJIE;

— pa3nauyaTh SBJICHHUS TIOCJIE MPEABAPUTEIHHOTO OOCYXKJECHHS C IeJaroroMm
(TeryioBoe paclIMpeHue/cxaTue, Tervionepeaayda, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KaMWILISAPHBIC SBJICHUS, WCIIAPEHUE, KOHJEHCAIWs, TUIaBJICHUE,
KpUCTAJIN3aIUs (oTBepaeBaHuUe), KUIICHHE, Terionepenada
(TeTUIONPOBOAHOCTh,  KOHBEKIIUS,  HM3JIYyYCHHE),  JJICKTpU3alMs  Ted,
B3aUMOJICHCTBHE 3apsi0B, JCHCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MArHUTOB, JICWCTBHE MArHUTHOTO  IIOJIS
Ha TIPOBOJHUK C TOKOM, 3JICKTPOMAarHWTHAas WHAYKIMSA) IO OIMHCAHUIO WX
XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JTaHHOEC
¢dusnueckoe sSBICHUE;

— pacro3HaBaTh C TOMOIIBIO TeJarora MpOsIBIEHWE HM3YyYEHHBIX (U3HMYECKUX
SBJICHUN B OKPYXKAIOLIEM MUpPE, B TOM YHCJIEe (PU3NUYECKUE SIBJICHUS B PUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SBJICHUS B IPUPOE, KPUCTAILIBI B
npuponae, wuznydeHue ConHila, 3aMep3aHHe BOJIOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra; OJJICKTPUYECKHE SBJICHHUS B
aTMocdepe, IIEKTPUUECTBO >KMBBIX OPraHU3MOB; MAarHUTHOE IOJe 3eMIH,
Ipeid MOIOCOB, POJIb MATHUTHOTO TOJS JJIA KU3HU Ha 3emiie, MOJSpHOe
CUSIHUE; TIPU STOM TEPEBOJUTH MPAKTUYECKYIO 337a4y B YUCOHYIO, BBIICITSATh
CYIIIECTBEHHBIE CBOUCTBA/TIPU3HAKH (PU3UYCCKUX SBJICHHI;

— OIKCBHIBaTh TMOJ] PYKOBOJCTBOM Iielarora ¢ OOCYXKIEHUEM IUIaHa pPabOThI
W3YYCHHBIC CBOWCTBA Tel W (DU3MYECKUE SIBICHUS, UCIONB3YS (U3HUUYECKUE
BEJIMYMHBI (TeMImeparypa, BHYTPCHHsISI DJHEpPrusi, KOJMYECTBO TEIUIOTHI,
ylienbHas TETUIOEMKOCTh BEIIECTBA, YACIbHAs TEIJIOTa TUIABJICHUS, yIeIbHas
TEIUIOTa MapooOpa3oBaHUsA, yJeidbHAs  TEIUIOTa CropaHUs  TOIUIMBA,
KO3 (OUIIMEHT TOJEe3HOTO JEHCTBUS TEIJIOBOW MAIUHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3/IyXa, DJEKTPUYECKUN 3apsij, CHJIa TOKa, SJICKTPUIECKOE
HANpsDKEHHWE, COMPOTUBIIEHWE TMPOBOJHUKA, YACIBHOE COMPOTHUBICHUE
BEIIECTBA, paboTa W MOIMHOCTh DJIEKTPUYECKOTO TOKA); TPH OMUCAHUHU
NPaBWIBHO TPAaKTOBaTh C TOMOMIbIO Tiefarora (PU3WYecKuid  CMBICI
UCTIOJIb3YEMBIX BEIMYWH, OOO3HAYCHUS W CIUHUII (DU3NYECKUX BEITUYHH,
HaxXoauTh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C
IPYTHMH  BEJIWYWHAMHU, CTPOUTh TpaduKH W3YYCHHBIX 3aBHCHUMOCTEH
(bU3NYECKUX BEJIMYHH;
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OIPEENSTh MOCIE MPEABAPUTENBHOTO O0CYKIEHUS € TIEAaroroM CBOMCTBA Tell,
(¢u3nueckre SBIEHUS M MPOLECCHl, HCHOJIb3YS OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON ~ TEOpUM  CTPOEHMS  BELIECTBA,  MPUHLUII
CYINEpHO3ULIMHU MOoJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma [ y4yacTka Lenu, 3axkoH /[[coynsi—/lenya, 3aKOH COXpaHEHUA
SHEPruu; MPU 3TOM HAXOIUTHh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIpAXKEHUE C ONopoil Ha 1uU(poBbIe 00pa3oBaTesIbHbIE
pecypcesl;

COOTHOCHUTB IIOJI KOHTPOJIEM Iefarora (pu3ndyeckue nporecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTyalluid IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa,
Py MOMOIIY TI€Jarora BbBISBISITE MPUUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHEe U3 1—2 JOruYecKux 1aroB ¢ onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA
(du3nuecKuX sBIECHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh TUMOBBIE PACUETHBIE 3a7auM B 1—2 JAEMCTBUS C ONMOPOW Ha ajIrOpUTM,
IpeBapUTEIbHO Pa300paHHbIN COBMECTHO C MEAAroroM, UCMHOIb3ys 3aKOHBI U
(dbopMyIIbl, CBA3BIBAIOIINE (PU3NUECKHIE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUJIS
pelIeHus] 3a/Jayd, BBIOMPATh 3aKOHBI W (OPMYIbI, HEOOXOAMMbIE sl €&
pelieHusi, TPOBOAUTH pPAcu€Thl W CpaBHUBATH IOJYYEHHOE 3HAYCHUE
¢bu3nuecKkoi BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MpEJCTaBICHUE O MpoOsieMax, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU
bu3MUeCKNX METOJIOB TOCIEe MPEIBAPUTEIHHOIO0 OOCYXACHHUS C TEJarorom;
UCIIOJIb3YSl OIIMCAHHUE UCCIIEIOBAHMS, BBIAEIATh IPOBEPSIEMOE IPEATIONOKEHNUE,
OLICHUMBATh NPAaBUJIBHOCTh TOpSIAKA TPOBEACHUS HCCIEIOBAHUS, J€JIaTh
BBIBOJIBI,

YMETh HaXOAUTh C UCIOJb30BaHHEM IU(GPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTIBITHI TI0 HAOJIOJEHNIO (PU3UYCCKUX SBJICHUN WU (U3UIECKUX CBOMCTB TEJ
(KanwUIsIpHBIE SIBJICHMSI, 3aBUCMMOCTH JIaBJIICHHUS BO3JyXa OT €ro o0béma,
TEMIIEPaTyphl; CKOPOCTHU MPOIECCa OCTHIBAHUS/HATPEBAHUS MPU U3ITYyUYEHUU OT
[[BETa M3TyYalOIIeH/IOrIONAIoNIel TOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIBI
OT TEMIIEPATypPhl KUJKOCTU U IUIOMAAU €€ MOBEPXHOCTH; IIEKTPU3aLUs Tel U
B3aUMOJECHCTBHE DJIEKTPUUECKUX 3apsgoB; B3aUMOACHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3allMsl MATHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB; JE€UCTBUS
MarHUTHOTI'O MOJI HA MPOBOJAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMcTBa
ANIEKTPOABUTATENS TIOCTOSHHOTO TOKa): (OpMYIHpOBaThH MPOBEPSIEMBIC
IPEIIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 00OpYIOBaHUS C
OTIOpOi HA CXEMY; OIMCHIBATH XOJ| OMbITa W (HOPMYTUPOBATH BBIBOIBI O]
PYKOBOJICTBOM II€Jarora;

UMETb NIPEACTABICHUS O U3MEPEHUH TEMIIEPATyPbl, OTHOCUTEIbHON BIAXKHOCTHU
BO3/1yXa, CUJIbl TOKA, HAMPSKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYMKOB (PU3MUECKUMX BEJIUMYMH; TMPU TMOMOIIM [eJarora CpaBHUBATh
pe3yJIbTaThl U3MEPEHHM C YIETOM 3aJaHHOM aOCOJIFOTHOM MOTPEITHOCTH;
IIPOBOJIUTH COBMECTHO C TIEAAroroM HMCCIEN0BAHUE 3aBUCUMOCTH OJHOMN
(br3MYeCKOM BEJIMYMHBI OT JAPYrOoM C MUCIOJIB30BAaHUEM MPSIMBIX H3MEpPEHHI
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(3aBUCHUMOCTh CONPOTHUBJICHUS MPOBOJHMKA OT €ro JUIMHBI, IUIOIIaAN
MONEPEYHOTO CEUYEHUS U YAEIBHOTO COMPOTHUBJICHHUS BEIIECTBAa MPOBOIHUKA;
CUJIbl TOKa, WAYHIETO0 4Yepe3 MPOBOJHUK, OT HAMNpPsHKEHUS Ha MPOBOHUKE;
UCCIIEIOBAHUE  MOCJIEAOBATEIBHOTO M MHapaJIeIbHOTO  COCIMHEHUU
IPOBOJIHMKOB): IJIAHUPOBAaTh HCCJIEJOBaHUE, COOUpPATh YCTAaHOBKY U
BBITIOJIHSITH U3MEPEHUS TIO/] PYKOBOJICTBOM Mearora, ciaeays mpeaioxKeHHOMY
miany, GUKCUPOBATH PE3YJIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJE TaOJUIl U
rpaduKoB, JeaTh BHIBOJIBI IO Pe3yJibTaTaM MCCIIEA0OBaHUS MOCIe 00CYXKICHUS
C TIeJIaroroM;

COOTHOCUTHh KOCBEHHBbIE U3MepeHUs (GU3UYECKUX BeduuuH (yIelabHas
TEIJI0OEMKOCTh BEIECTBA, COMPOTUBJIEHUE MPOBOJHUKA, paboTa U MOIIHOCTh
AJIEKTPUYECKOr0 TOKA): C TMOMOIIBI0 IejJarora IUIAHUPOBAaTh HW3MEPEHUs,
coOuparh  AKCHNEPUMEHTAJbHYIO  YCTAHOBKY, CIEays  MPeasIOKEHHOMN
WHCTPYKIIUU, U BBIYUCISATH 3HAYCHUE BEJTMYNHBI,

coOJIr0/1aTh TpaBUJia TEXHUKU OE30MAaCHOCTH MpU paboTe ¢ Ja0OpaTOPHBIM
000pyTI0BaHUEM TTIOCJIE TIPEABAPUTEIILHOTO 00CYKIEHHUS C TIEAarorom;
COTIOCTABJISITh C TIOMOIIBIO T€arora MPUHIMIBI JIEUCTBUS H3YyUYCHHBIX
IpUOOPOB M TEXHUYECKUX YCTPOMUCTB C OMOPOI HA MX ONMHUCAHUs (B TOM YHUCIIE:
CUCTEMa OTOIUICHUS JIOMOB, THUTPOMETp, IapoBas TypOWHa, aMmIepMerp,
BOJIBTMETP, CUETUMK DJCKTPUUECKOM DHEPruu, IJICKTPOOCBETHUTEIHHBIC
npuOOphI, HArpeBaTebHBIE AJICKTPOIPUOOPHI (TPUMEPBI), DIECKTPUUSCKHUE
PEAOXPAHUTEIN; DJIEKTPOMArHUT, SJEKTPOJBHUraTelib IMOCTOSHHOTO TOKA),
UCITIONIB3Ysl METOJMYECKHE MaTepHalbl O CBOHMCTBaX (U3MYECKUX SIBICHUU U
HeoOXxoauMbIe (PU3UIECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IMOCJe MPEIBAPUTEITBHOTO0 OOCYXJIEHUS C TEJaroroM IMpPOCThIC
TEXHUYCCKHE YCTPOMCTBA W HW3MEPHUTENIBbHBIE TMPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PHUCYHKAM (KHJKOCTHBI TEPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETpP, JBUTATEIh BHYTPEHHErO CrOpaHHUs, SJEKTPOCKOI, peocTar);
COCTAaBJIATH CXEMBl DJJEKTPUUECKHUX IIeMe C TMOCIeJ0BaTeIbHBIM U
napajuieIbHBIM COCIMHCHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIC OOO3HAYCHHS
3JIEMEHTOB AJIEKTPUYECKUX IICTICH;

IPUBOJAUTL IPUMEPBI/HAXOAUTh HHGOPMAIIUIO O TMPUMEpax MPAKTHYSCKOTO
UCITOJTB30BaHMS (PU3UICCKUX 3HAHUH B TTIOBCETHEBHOM JKM3HU JUIS 00CCTICUCHUS
0€30IacHOCTH TP 0OpaIllCeHUH ¢ MPUOOpPaMU U TEXHHUYESCKUMH yCTPOHCTBAMH,
COXpaHCHHS 370POBbS M COOJIFOJCHUS HOPM 3KOJIOTHYECKOTO ITOBCJICHHS B
OKPY’KAIOIIEH Cpeae;

OCYIIECTBIIATh C TIOMOINBIO TIeAarora MNOUCK HWHGOpPMAIUU (HU3UISCKOTO
colepkaHusi B ceTH VHTepHET, Ha OCHOBE HMEIOIIMXCS 3HAHUM M MNyTEM
CpaBHCHHMS JOTIOJHUTEIBHBIX MCTOYHHUKOB BBIJICIATH MH(OPMAIIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOM MM MOXKET OBITh HEJTOCTOBEPHOM;

WCTOJIb30BaTh MPH BBITIOJHEHUN Y4YEOHBIX 3aJlaHUN OTOOpPaHHYIO IEJIaroromM
Hay4YHO-TIONMYJISIPHYIO JIMTEPATypy (PU3MYECKOTO COAEpKaHUs, CIPABOYHBIC
MaTepHuaibl, pecypchl cetu MHTepHeT; BIaaeTh npuéMaMu KOHCTICKTUPOBAHMS
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TEKCTa, MpeoOpa3oBaHus HHPOPMALIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO
C OIIOPOM Ha aJrOPUTM U YTOYHSIOLIME BOIIPOCHI IEAArora;

— co37aBaTh IO PYKOBOACTBOM IIefarora ¢ OOCYXKIEHUEM IUIaHA pPadOThI
MMCbMEHHBIE U KpaTKuE€ YCTHbIE cOOOUIeHus, 0000mas HHPOPMALUIO U3
HECKOJIbKUX HCTOYHMKOB (PU3UYECKOTO COJEpkKaHUsS, B TOM YHCIIE IMyOIMYHO
IIPEACTABIIATH PE3YIbTAThI IPOCKTHON WIM UCCIIEN0BATEIbCKON IEATEIBHOCTH;
IIPY 3TOM I'PaMOTHO MCIIOJb30BaTh U3YUYCHHBIN ITOHATUHHBIA ammapar Kypca
(u3HKHU, COMPOBOXKIATH BBHICTYIJIEHUE MTPE3EHTALUEH;

— IpY BBINOJHEHUHU y4€OHBIX IPOEKTOB U UCCIEN0BAHUN (DU3UUECKUX MPOLIECCOB
[OJl PYKOBOJACTBOM II€Jarora pacnpeieisiTb OO0S3aHHOCTH B TIpyIIe B
COOTBETCTBHUM C IIOCTABJICHHBIMU 3aJa4aMM, CICAUTH 32 BBIIIOJIHEHHUEM ILUIaHA
JEUCTBUN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATH COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTD TPYIIIBI;, BBICTpAaUBaTh KOMMYHMKATHBHOE B3aWMOJIECHCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

9 KJIACC
[IpenmeTHBIC  pe3ynbTaThl Ha 0a30BOM  YPOBHE JO/DKHBI  OTpakaTh
c(hOpPMHPOBAHHOCTh Yy 00YYaIOIINXCS YMCHHIA:

— OPHUCHTHPOBATHCS B TOHATHUSAX W ONEpUpPOBATH MMHU Ha 0a30BOM YpOBHE:
cucreMa OTcu€Ta, MarTepwaibHas TOYKa, TPaeKTOpUs, OTHOCHUTEIHHOCTH
MEXaHUYECKOTO IBW)KCHUsA, Aeopmarus (ymnpyras, IiacTHUecKas), TPCHHE,
yewmpocmpemumenbHoe YCKopeHue, HEBECOMOCTh W TEPEeTpPy3KH; IEHTP
TSDKECTH; a0CONMIOTHO TBEPAOE TENo, IEHTP TSHKECTH TBEPAOTO Telna,
paBHOBECHE;, MEXaHWYECKHE KOJEeOAaHWs U BOJNHBI, 3BYK, WH(PA3BYK
U YIIBTPa3BYK; 3JIEKTPOMAarHUTHBIE BOJIHBI, IITKaTa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M NaTbHO30PKOCTh, CHEKMPbl UCHYCKAHUS U NO2TIOUJeHUS,;
anb(da-, 6eTa- ¥ raMMa-u3ITyICHHS, U30TOIIbI, sIepHAs SHEPreTHKA;

— COOTHOCHTPH SIBJICHHS TIIOCJIC TPEIBAPUTEIHLHOTO0 OOCYXIEHUS C MeAarorom
(paBHOMEpHOE " HEPaBHOMEPHOE NPSIMOJTMHEHHOE IBW)KCHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TMAJCHHUE Tel,
pPaBHOMEPHOE JBHKEHUE TIO0 OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE
JIBUKEHUE, KOJeOaTelbHOe JBIDKEHUE (3aTyXalolue W BBIHYKICHHBIC
KoieOaHus), PE30HAHC, BOJHOBOE  JBWKCHUE, OTPAKEHHE  3BYKa,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE, OTPAKEHHUE U TIPETIOMIICHUE CBETA, TIOJTHOE
BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEIIOTO CBETAa B CIIEKTP U CIIOKCHHE
CIEKTPAIBHBIX IIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAS pPaJUOAKTUBHOCTH,
BO3HMKHOBEHHE JIMHEWYATOTO CHEKTpa W3Iy4YeHHUs) TI0 OIMUCAHUI0 WX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIHMX JTaHHOE
¢dusnueckoe SBICHUEC;

— pacrio3HaBaTh C TOMOIIBIO TENarora MPOSBICHUE HW3YYCHHBIX (U3UIECKUX
SIBJICHUN B OKpYKaromieM Mupe (B TOM ducie (U3NIecKue SBICHUS B IPUPOJIC:
MPWINBBI W OTJIHWBBI, JBMKeHHE TUIaHeT COJNIHEYHOW CHUCTEMBI, PEaKTHUBHOE
JIBUKECHUE  KUBBIX  OPTaHU3MOB, BOCIPHUSTHE 3BYKOB  KHUBOTHBIMH,
3eMIICTpSICEHUE, CEHCMHUYECKHUE BOJIHBI, I[yHAMH, 9XO0, I[BETA TEJ, ONTHYCCKUE
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ABJICHUS B IPUPOJIE, OMOJIOTHYECKOE IEUCTBUE BUIUMOIO, YIbTPa()HOIETOBOIO
U PEHTI€HOBCKOIO M3JyYEHUW; ECTECTBEHHBI paJUOAaKTUBHBIA  (OH,
KOCMUYECKHUE JIYYd, PAJUOAKTUBHOE H3JIYyYEHUE TMPUPOJHBIX MHUHEPAJIOB;
JEUCTBUE PaMOAKTUBHBIX U3IYYEHUN Ha OPraHu3M Y€JIOBEKa), PU 3TOM MOJ
PYKOBOJICTBOM TIefarora IepeBOAUTh MPAKTUYECKYIO 3aJady B Y4eOHYIo,
BBIJICJISATH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3NYECKUX SBJICHUM;
ONMKCHIBATh TOJI PYKOBOJACTBOM IieAarora ¢ oOCYXIEHHEM IuUlaHa pPadoThI
U3y4YCHHbIE CBOMCTBA Tel U (PU3MYECKUE SIBIICHUSA, UCMONb3YS (U3HUYECKUE
BEJIMYMHBI (CpEAHSsi M MTHOBEHHAash CKOPOCTh Teja IMPU HEPABHOMEPHOM
JNBUKEHHH, YCKOPEHHE, IEPEMEILICHHE, ITyTh, YIJIOBask CKOPOCTh, CHJIa TPEHUS,
CWJIa YNPYTrOCTH, CHJIa TSYKECTH, YCKOPEHUE CBOOOJHOIrO MaJeHUs, BEC Tea,
UMITyJIbC Tella, MMIYJIbC CHJIbI, MEXaHuueckas pabdoTa W MOIIHOCTb,
NOTEHUMAIbHAsT JHEPrus Tejla, TMOJHIATOrO HaJ MOBEPXHOCTBHIO 3EMIIH,
NOTEHLIMANIbHAs SHEPIusl CKaTOW MPY>KUHbI, KUHETUYECKash dHEPrusi, MOoJHas
MEXaHM4YecKasi JHEeprus, MepuoJi W YacToTa KoJieOaHWM, /JIMHA BOJHBI,
IPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKAa3aTeNlb MPEIOMIICHUS
Cpenbl); MpU OINUCAHUM C TIOMOUIBIO YUMUTENS TPABWIBHO TPAKTOBATh
(GU3MYECKUI CMBICH HCMONb3YEMBIX BEJIMYMH, OOO3HAYEHUS U €IMHMIIBI
(¢u3nUecKX BEIUYHH, C OMOPOM HAa METOJWYECKHUX MaTepuad HaXOAUTh
(GopMyIibl, CBSI3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEIUYHMHY C JAPYTHUMH
BEJIMYMHAMH, CTPOUTh TpaduKh U3YYEHHBIX 3aBUCUMOCTEN (PU3MYecKux
BEJINYMH;

XapaKTepu30BaTh TMOCJE MPEIBAPUTEIHHOTO OOCYXKIEHUS C TIeAaroroMm
CBOICTBA Tel, PU3NUYECKUE SBJICHUS U MTPOLIECCHI, UCTIONb3Ys 3aKOH COXpaHEHUS
SHEPIuM, 3aKOH BCEMHUPHOTO TSATOTEHHUS, TNPUHLMI CYNEPHO3UIMHN CHIL,
OPUHUMUIT OTHOCHUTENBbHOCTH ['anuines, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAXKEHUS M MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHECHUS
3apsiIOBOTO M MACCOBOI'O YMCEN MPH SAEPHBIX PEAKLHMIX; IPH 3TOM HAaXOAUTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa M €r0 MaTEMaTHYE€CKOE BBIPAKEHHUE C
oropoit Ha 1M poBBIe 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTH IIOJI KOHTPOJIEM Meaarora (pusndeckue npoiecchl U CBONCTBA Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYalllii IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH NPU NOMOLIM I€arora NPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpOod Ha 2—3 H3yYEHHBIX
CBOMCTBA (M3UUECKUX SABICHUM, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;
pelIaTh TUIIOBBIE PACUYETHBIE 3aa4u B 1—2 NEUCTBUS C ONMOPOM HA AITOPUTM,
[PEBAPUTEIBHO Pa300paHHbI COBMECTHO C, UCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBsA3bIBaIOIIME (DU3UUECKUE BEJIMYMHBI: HA OCHOBE aHaJIW3a YCJIOBUS 3aJadd
3aMMCBIBATh KPAaTKOE YCIIOBHE, BBISBIATH HEJOCTAIOIIME WM H30BITOYHBIE
JaHHbIE, BBHIOMpPATh 3aKOHBI W (OPMYJbl, HEOOXOAMMBIC MJIs pELICHUS,
MIPOBOJUTH PAcy€Tbl W OLEHUBATH C MOMOULIBIO YYMTEN PEaTUCTUYHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJINYUHBI,

MMETh NPEJICTABICHUE O Mpo0iemMax, KOTOPbIE MOXHO PEIIMTh P MMOMOIIU
(u3HUeCKMX METOJOB; HCIIOJIb3Ysl ONMCAaHUE  UCCIENOBaHUA, IOCIE
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MIPEABAPUTETLHOTO OOCY)KICHHSI C TIIeIaroroM BBIIEISATH IPOBEPSIEMOC
MPEANOJIOKEHNEe,  OICHWUBATh  MPABUIBHOCTH  TOPSANKA  TIPOBEICHUS
WCCJICIOBAaHMUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETHPOBATh PE3yJIbTAThl HAOIIOICHUN
Y OTIBITOB;

yYMETh HaXOAUTh C HMCIOJIb30BAaHUEM IU(POBBIX 00pa3oBaTEIBHBIX PECYPCOB
OTBITHI 110 HAOJIIONCHHUIO (PU3UYECKUX SBICHUN WU (U3HUECKUX CBOMCTB TEN
(M3yuyeHue BTOpPOTO 3aKkoHa HpBIOTOHA, 3aKOHA COXPAaHEHUS DHEPIHH,
3aBUCUMOCTh TIEpHOJIa KOJICOAaHUH MPYKWHHOTO MasTHUKAa OT MacChl Tpy3a U
KECTKOCTH TPYKUHBI M HE3aBUCUMOCTH OT aMIUIMTYABI MaJbIX KOJeOaHWH;
IPSIMOJIMHEHHOE PacIIPOCTPAHCHUE CBETA, Pa3IoKeHHUE OEJI0r0 CBETa B CIICKTD;
U3YyYCHHE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npeaMeTra B COOMparolieil JMH3e;, HAONIOACHUE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB M3JIYYCHHUS ). CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
HaOopa 00OpyJOBaHHS C OMOPOWM HAa CXEMY; OIMCHIBATH XOJI OMBITA W €ro
pe3yNbTaThl, POPMYITUPOBATH BHIBOJIBI 11O PYKOBOCTBOM I1€/1arora;
IPOBOAUTL TIPU HEOOXOJMMOCTH CEPHUIO0 MPSAMBIX H3MEPCHHM, ONpeIesss
CpellHee 3HAUCHHWE U3MEpSEMOW BEJIMYHMHBI  (POKYCHOe  paccmosiHue
coouparoweti JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPHUTEIBHOTO MPUOOpa;

IPOBOAUTH COBMECTHO C MEaroroM MCClieJOBaHUE 3aBUCUMOCTE N (HU3HUECKUX
BEJIMYMH C HCTOJIb30BAHUEM TMPAMBIX HU3MEpPEHUN (3aBUCUMOCTh MYTH OT
BpPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaIbHOW CKOPOCTH; IEPHOIA
Kosie0aHMii MAaTEeMaTUYECKOrO MasiTHUKA OT JJWHBI HUTH; 3aBUCUMOCTH yTJia
OTpakKeHHsI CBETa OT yIJla MaJCHHs] U yria MPEeJOMIICHUS OT yria MaJieHus):
nociie 00CYXIeHUS Mo PYKOBOICTBOM Ie/larora IjiaHupoBaTh UCCIIEeOBaHUE,
coOupaTh yCTaHOBKY, (DMKCHUpPOBATh pe3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bU3UYeCKUX BEIWYMH B BHJEC TaOIUI] W TpadHKOB, JAeIaTh BBIBOJABI IIO
pe3ynbTaTaM HCCIIeIOBAHUS;

COOTHOCHUTH KOCBEHHBIC U3MEpEHUs HPU3HUUECKUX BETUYHH (CPEIHSsI CKOPOCTh U
YCKOPEHHE TeJla MPU PABHOYCKOPEHHOM JBI)KEHHH, YCKOpPEHHE CBOOOIHOTO
najgeHusi, JKECTKOCTh TPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJIBKEHUS,
MexaHu4yeckas paboTa ¥ MOIIHOCTh, 4YacToTa M Iepuoj KoyieOaHHi
MaTEMATUYECKOTO ¥ MPYKUHHOTO MAsATHUKOB, ONTHYECKAsi CHJIa coOmparomen
JIMH3bI, PAANOAKTHBHBIN (DOH): C MOMOIIBIO TIeJarora MIaHuPOBaTh U3MEPECHHS;
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIMOJHSATH U3MEPEHUs, CIEIys
NPENJIO)KCHHON  MHCTPYKIWW;  BBIYMCIATH  3HAYCHUE  BEJIMYUHBI U
AHAM3UPOBATH TOJYYCHHBIE PE3YIbTaThl C YUETOM 3aJIaHHON MOTPEITHOCTH
VU3MEPEHHU;

coOMI0aTh TpaBWIa TEXHUKH O€30MacCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyAOBaHUEM TIOCIIE TIPEABAPUTEITHLHOTO 00CYKICHHUS C TE€1arOroM;
COTOCTAaBISATh C TIOMOINBIO TE€Iarora OCHOBHBIC TMPU3HAKKH W3YYCHHBIX
duznueckux Mojenei: MarepuaibHas TOYKa, aOCONMIOTHO TBEPAOE TEIo,
TOYCYHBIM UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, TUIAHETApHAasi MOJIEIh aTOMa,
HYKJIOHHAsI MOJIEJTh aTOMHOTO s/Ipa C OMOPOi Ha METOUYSCKHAE MaTEePHAITHI;

31



XapaKTepU30BaTh MOCJIE MPEIBAPUTEIHHOTO OOCYXKIEHUS C IIeAarorom
MPUHIUINBL JEUCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpON Ha WX OMUCAaHUS (B TOM YMCIE: CHOUIAOMETP, JATUYUKU TOJOXKECHUS,
pacCTOSIHUSI M YCKOPEHMS, pakeTa, 3XOJIOT, OYKH, MEPHUCKOI, (oToarmmapar,
ONTUYECKUE CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona),
UCIIONB3Ys HUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIB30BaTh TMOJ PYKOBOJACTBOM IEAarora cXeMbl U CXEMaTUYHbIE PUCYHKHU
U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOIECCOB MPH PEIICHUU YYEOHO-MPAKTUUECKUX 3aj]1ady;
ONTUYECKUE CXEMBI JJIsi TOCTPOEHUS] H300paKeHU B TIJIOCKOM 3€pKalie U
coOuparolieH JMH3E;

IPUBOAUTL TPUMEPHI/HAXOAUTh HHGOPMAIMIO O TMPUMEpax MPAKTUYECKOTO
UCIIOJIH30BaHUS (PU3UYECKUX 3HAHUHN B TTIOBCEHEBHOM JKU3HU ISl 00€CTICUCHUS
0e30MacHOCTU MpU 00pallleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOUCTBAMU,
COXpaHEHHS 37I0pPOBbSl M COOJIFOJCHUS HOPM SKOJIOTHYECKOTO TOBEJICHHS B
OKpYXalollen cpeje;

OCYIIECTBJISITH TIOJI PYKOBOJICTBOM Ie1arora mouck uHpopmaiuu Gu3ndeckoro
cojiep>kaHusi B ceTH VHTEpHET, camMOCTOSTENbHO (HOPMYIHPYS TMOUCKOBBIN
3ampoc, HAXOAUTh IYyTH  ONpPEACICHUS  JIOCTOBEPHOCTH  TOJYYEHHOU
uH(GOpPMAaIIK Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U JOTIOTHUTENbHBIX HCTOYHUKOB,;
UCIIOJIb30BaTh MPH BBHIMOJHEHUU YUE€OHBIX 3aJaHUN OTOOPaHHYIO TEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NYECKOrO COJIepKaHUs, CIPABOUYHbBIE
MaTrepuaisbl, pecypcbl cetu HTepHET; BIaieTh NpUuéMaMu KOHCIIEKTUPOBAaHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO
C ONOPOM Ha AJFOPUTM W YTOYHSIOIIME BOIPOCHI IMENArora; co3aaBaTh IO
PYKOBOJICTBOM TI€/Iarora ¢ 00CyXACHHEM IJIaHa pabOThl MMChbMEHHBIC U YCTHBIC
cOOOIIeHHs] Ha OCHOBE WH(OPMAIIMK M3 HECKOJBKHUX UCTOYHUKOB (PU3HUECKOTO
colepKaHus, MyOJWYHO TPEACTABIATH PE3YJNbTaThl MPOEKTHON WU
UCCIIE0BATEIbCKON JEATENIbHOCTHA; IMPU 3TOM TPaMOTHO HCIIOJIb30BaTh
U3YUYEHHBIH TIOHATHHHBIM  ammapaT Hu3ydaemMoro pasuaena (usuku u
COMPOBOXK/IaTh BBICTYIUICHHE TpE3eHTAaIMell ¢ yd4€ToM o0ocoOeHHOCTen
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHKUE U KOJTUYECTBO YaCOB, OTBOJAMMBIX Ha OCBOEHHUE KaXJA0W TeMbl yueOHoro npeaMera «Pusuka
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIUM pasnenoM denepaiibHON pabodeil mporpamMmsl
yuebHoro npeamera «Pusnkay 00pa3zoBaTesbHON IPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. Ilpu stom Opranuzanus Bripase
caMa BHOCHTbh M3MEHEHHMs B COJEp)KaHUE M paclpeiesieHre yuyeOHOro marepuaia o rogamM oOydeHHs, B MOCIEA0BATEIbHOCTD
U3y4YEeHHUS] TEM M KOJIMYECTBO YAaCOB HAa OCBOEHHUE Ka)XJOW TEMbl, ONpEAEICHHE OPraHu3allMOHHbIX (OopM OOyuYeHUs U T.II
OO60CHOBaHHOCTb JaHHBIX M3MEHEHUM orpezensercss BhIOpaHHbIM 0oOpa3zoBaTenbHOM opranuzauuei YMK, nHauBUIYyanbHBIMU
NCUXO(PU3MUYECKUMU OCOOCHHOCTSIMU KOHKpeTHbIX oOyuaromuxcsi ¢ 3IIP, cremeHpl0 yCBOEGHHOCTHM HMH Y4Y€OHBIX TEM,
PEKOMEHIALMSAMHU 110 0TOOpY M ajlanTaluy yueOHOro Marepuaia no gpusuke, npeacTaBieHHbIMU B [losicHUTENbHOM 3amucke.

7 KJIIACC (68 1)

TemaTuyeckuii OcHOBHBIE BH/IbI 1eSITEJIbHOCTH YYALUXCS
OcHOBHOe colep:kaHue . N
0J10K, TeMa (Ha ypoBHe y4eOHBIX AelicTBHIA)

Pa3nen 1. ®u3uka u eé pojib B MO3HAHUM OKpY»Kalomero Mupa (6 1)

duznka — ®usuka — Hayka o mpupode. SIBneHus | BblsiBieHHEe OCHOBHBIX pa3iUyMii IPH MOMOLIM IEAarora MeXIy (HU3NYeCKUMU M XUMHYECKUMH

Hayka o npupoze | npuponst  (MC®).  O®usmueckue  sBienus: | npeppaimenusiMu (MC — xumus).

(2 9) MEXaHHYEeCKHe,  TeIUIOBBIE,  JJIeKTpuueckue, | PacnosHaBanme M Kiaccudukamus mocie OOCYXKIOCHUS € IEJaroroM IpH IOMOLIM HAaBOISLIMX
MarHHUTHBIE, CBETOBBIC, 3BYKOBBIE. BOIPOCOB  (DM3HYECKUX SBICHUH: MEXaHWYECKUX, TEIUIOBBIX, OJEKTPUYECKHX, MAarHUTHBIX

U CBETOBBIX.
Habmtonenune u onvcanne GU3NIECKUX SABICHAN Ha 0a30BOM ypOBHE.

duzuyeckne dusuueckue BEJIMYMHBI. Wzmepernne | Omnpeznenenue mpy MOMOLIY MeJarora HeHbl ACIEHHS MKalIbl H3MEPUTEIBHOTO IpUdopa.
Beanuunbl (24) | Qusmueckux BemuumH. Qusuveckue npubopwl® | V3mepenue mo 006pasily TOj PYKOBOIACTBOM IMENArora JIMHEMHBIX PasMEpPOB TEN U IPOMEKYTKOB

5 MC — anieMeHTHI CoNEepKaHus, BKIIOYAONINE MEKITPEAMETHBIE CBA3H, KOTOPHIE MOAPOOHEE PACKPBITH B TEMATHYECKOM ILIAHMPOBAHKH.
6 KypcuBoM 0603Ha4eH ydeOHbIi MaTepual, KOTOPBIH H3ydaeTcs, HO He BEIHOCHTCS Ha IPOMEXYTOUHYIO M UTOTOBYIO ATTECTAIIHIO.
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Toepewnocms
CHCTEMa eIMHHII.

Jemoncmpayuu’

1. MexaHHYeCKHe, TEIUIOBBIC, JJIEKTPHYECKHE,
MAarHHUTHBIE, CBETOBBIC SBJICHHSL.

2. ®usuveckre mpudOopbI U IPOIEeAypa MPIMbIX
W3MEpEHHUI  QHANOTOBBIM M HU(PPOBBIM
pudopoM.

Jlabopamopnsie padomot u onvimel.

1. Onpenencuue LICHBI JICTTCHUS

U3MEPHUTETLHOTO npudopa (ucrnone3ys

TEXHOJIOTHUYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepeHne paccTosIHUH.

3. Uzmepenne  o0béMa

TBEPAOTrO TeNa.

4, Onpedenenue pazmepos Maublx mei.

5. W3mepenue temneparypbl IIPU IOMOLIU

KHUAKOCTHOTO  TepMOMETpa H  JaT4YHKa

TEMIIEPATYPHI.

6. IIposedenue uccredosanusi no nposepke

eunomesvl:  OAIbHOCMb — NOAEMA  WAPUKA,

NYWEHHO20 20PUBOHMANLHO, meM OobuLe, Yem

bonvue gblcoma nycka.

usmepenuii.  MexayHapoaHas

KHUJIKOCTH u

BPEMEHHU C YUETOM HOTPEIIHOCTEM.

Wzmepenne o oOpasity o1 pyKOBOACTBOM IT€Aarora o0b&mMa »XHUIKOCTH U TBEPIIOTO Tea.
Wzmepenne mo o0pasily moj pyKOBOJICTBOM II€arora TEMIIEpaTypbl IPH ITOMOIIH >KHIKOCTHOTO
TEpMOMETpa U JaTYNKa TEMIEPaTyphl.

BeironHeHNEe HECTIOKHBIX TBOPYECKMX 3aJaHUi C OIOpOM Ha alrOpHTM, NpeIBapUTEILHO
pa3o0paHHBIH C IEJAroroM I10 TIOMCKY CITOCO00B M3MEPEHHS HEKOTOPBIX (PU3NUECKUX XapaKTEePHCTHK,
HATIpUMEp, Pa3MEpPOB MaJbIX OOBEKTOB (BOJIOC, IMPOBOJNIOKA), YHAJIEHHBIX OOBEKTOB, OONBIIHX
paccTosTHU, MaJbIX TPOMEXYTKOB BpeMeHH. OOCYKIeHHE TpeIaraeMbIX CIIocOO0B.

EcrecTBeHHO-
HAY4YHBbIH MeTOJ
no3HaHus (2 4)

Kak ¢usuka u Jpyrue ecrecTBeHHbIE
HayKH U3y4atoT npupony. Ecmecmeenno-nayunulii
MemooO NO3HAHUA: Habmooenue, NoCMAaHOBKA
HAYYHO20 — 8OMPOCA,  BbIOGUIICEHUE — 2UNOME3,
IKCHEPUMEHM NO Npo8epKe 2Unomes, 0ObsICHeHUe
Habnooaemozo senenus. Onucanue GuU3UYECKUX
S61EeHULL C NOMOUWDBIO MOOeJIell.
[Ipeamer u MeTobI HUIUKH.
JHemoncmpavuu
1. Omnpenenenue MOrpenTHOCTH
IKCIIEPUMEHTA.

BriaBrmkeHne runotes mocie npeaBapuTesIbHOro 00CYKISHNUS C eIaroroM, OObACHIIOMIMX IPOCThIE
ABJICHUS, HAIIpUMeEp:

— MOYEeMY OCTaHABIUBAETCA ABIXKYILEECS 110 TOPU3OHTAIBHON TOBEPXHOCTH TENO;

— IOYEMY B KapKYIO IIOr0/ly B CBETJION OAEXKAE MPOXJIAAHEHN, YeEM B TEMHOM.

Be160p criocob0B MpoBEpKH IMITOTE3 U3 MIPEATIOKEHHBIX 11€1aroroM.

HaOnronenne mnpeuioxKeHHBIX II€aroroM HCCIENOBAaHUI IO INPOBEpKE KakKoW-INOO T'HIIOTE3Bl,
HallpUMep: JalbHOCTh MONETA INapHKa, MyIIEHHOTO TOPHU30HTAJIBbHO, TeM Ooiblme, deM Ooblie
BBICOTA ITyCKa.

IocTpoeHre COBMECTHO C MENAroroM MpoCTeHIIMX Mozienel (U3NIEeCKUX SIBIICHUH (B BUEC PUCYHKOB
WM CXEM), HallpuMep TaJieHUe TpeIMeTa; PSIMOJIMHEHHOE PAaCIPOCTPaHEHNE CBETA.

7 Bee JlemoHcrpauuu u JlaGopaTopHble paOOTHI, NMPEACTaBICHHBIE B COJACPIKAHHMH, JOMyCKAaeTcsi (MOXKHO) IMPOBOAMTB, HCIOIB3Ys HMH()OPMALMOHHBIC M SJICKTPOHHBIE TEXHOJOTHH (LM(pOBHIE

o0pa3oBaTeIbHBIE PECYPCHI).
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Pazpen 2. [lepBoHayajibHble CBe/ICHUS 0 CTPOEHMH BeulecTBa (5 1)

Crpoenne
BemecTBa (1 4)

CTpocHHE BEIIECTBa: aTOMBI M MOJEKYIBI, UX
pazmepul. Onvimol, 00Ka3bl8aOWUe OUCKPEMHOe
cmpoeHue seujecmed.

Jabopamopuvie pabomuvl u onsimol®.

1. Ouenka nuaMerpa atomMa METOIOM PsIIIOB (C

HCTONB30BaHueM (ororpaduii).

HaOmonenue 1 MHTEpIpeTanys COBMECTHO C II€IarOrOM OITBITOB, CBUAETEIHCTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOECHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IMUHBIX BEIIECTB B BOJIE.

OreHKa TpH TOMOIIM TEXHOJIOTMYECKONW KapThl Pa3MEpPOB aTOMOB M MOJIEKYNI C HCIHOJIB30BAHHUEM
(ororpadwuii, MoTy4eHHBIX HA aTOMHOM CHJIOBOM MHKpockore (ACM).

Ormpenenenue nocie NpeaBapUTEIbHOrO 00CYXKISHHA C IeAaroroM pa3MepoB MalbIX Tell.

JABu:xeHue

U B3aMMOJeicTB
He 4acTuIl
BelecTBa (2 4)

JBwwxkenue yactu BeniecTBa. CBsA3b CKOPOCTH
JIBHKEHHSI YacTHI] ¢ TeMIepaTypoil. bpoyHoBckoe
nBikenue, muddysus. Bzaumoodeticmsue yacmuy
sewjecmsa. npumMAdCeHue U OMMmarKusanue.

Jemoucmpayuu

1. HaGmoneHre OpOyHOBCKOT'O JIBUXKEHHSI.

2.Haomoaenue nuddy3un.

3.Habmooenue  seienuil,  0OBACHAIOUUXCSL
NPUMSINCEHUEM UL OTMMATKUBAHUCM YaACmUlY
seujecmaa.

Jlabopamopnvie padbomot u onvimol

1. Oyenxa ouamempa amoma memoodom psdos
(¢ ucnonvzosanuem omoepapuii).

2.0meITBl 1O HaOJIOICHUIO
pacIIUpeHus ra3os.

3. OnpIThl 10 OOHAPYKEHUIO MICHCTBUSL CHII
MOJICKYJISIPHOTO TIPHUTSDKEHHSL.

TCIIJIOBOI'O

HaGimonenue 1 00bsicCHEHUE ITPY TIOMOIIH Telarora OpOyHOBCKOTO ABHXKEHUsI U siBIICHUS T y3um.
[TpoBenenre 1 OOBSCHEHHE C OMOPOI Ha AITOPUTM, MPEABAPUTENHHO Pa300paHHbBIA C MEeJarorom
OIBITOB 0 HAOJIIOICHUIO TEIUIOBOT'O PaCHIUPEHUS Ta30B.

[TpoBenenre U OOBSICHEHHE OMBITOB C OMOPOH Ha AJITOPUTM, MPEIBAPUTENHLHO pa3o0paHHBIA C
MeJJaroroM 1o OOHAPYKEHUIO CHIJI MOJIEKYJISIPHOTO MIPUTSDKEHUST U OTTaJIKHBaHHS.

ArperatHble
COCTOSIHUSA
BelecTBa (2 4)

ArperaTHbIE COCTOSIHUSI BELIECTBA: CIMpOeHUe
24308, orcuokocmett u meépovix
(Kpucmaniuyeckux) men. B3aumoceazv medxncoy
ceolicmeamu  8ewecms 6 PA3HbIX a2peamHblX
COCMOSHUAX U UX  AMOMHO-MONEKYIAPHbIM
cmpoeHueM. Ocobennocmu azpe2amublx
COCMOsAHUIL 80ObL.

JHemoncmpavuu

1. Habmonenue nuddysum.

Onucanue Mo pyKOBOACTBOM Iefarora (C HCIONb30BaHUEM IIPOCTHIX MOAENEIT) OCHOBHBIX Pa3IHUUi
B CTPOEHHUHM ra30B, )KUIKOCTEW U TBEPIBIX TEIL.

HauanpHple mpencTaBieHHS O MalOH CKHUMAEMOCTH S>KMAKOCTEH H TBEPIOBIX Tel, OONBIIOI
C)KUMAaEMOCTH Ta30B.

OO0pscHeHre Ha 06a30BOM ypOBHE IOJ KOHTPOJIEM MEIarora o COXpaHeHHH (OpMbI TBEPABIX TN U
TEKY4eCTH >KUAKOCTH.

HaOmronenue 3a onbITaMy, JOKa3bIBAIONIMMH, YTO B TBEPAOM COCTOSIHUH BOZBI YACTHIIBI HAXOAATCS B
CpenHeM Jajbllie APYT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B JKUIKOM.

VYcraHoBiieHHE € ONOpPOM Ha JUJAKTHUYECKUHA MaTepuan IPOCTBIX B3aUMOCBS3EH MEXIY
OCOOCHHOCTAMH arperaTHbIX COCTOSIHUM BOJBI M CYIIECTBOBAHHEM BOIHBIX opraHm3MoB (MC —
Ouomnorus, reorpadus).

8 31ech 1 anee NPUBOAUTCS PacIIMPEHHBIH IepeyeHb J1a00paTOPHBIX padoT M OMBITOB, U3 KOTOPOTO YUUTEIb JeNaeT BHIOOP 10 CBOEMY YCMOTPEHHIO U ¢ Y4ETOM CITHCKA 3KCIIEPUMEHTANIBHBIX 3a]1a HUH,
npeaiaraeMeix B pamkax OI'D no dusuke.
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Paznen 3. [IBu:xenue u B3anmoneiicreue e (21 4)

Mexanunveckoe
aBukeHue (3 4)

MexaHudeckoe JBIDKeHHE. PaBHOMepHOE W
HepaBHOMepHOe JBIkeHHe. Ckopoctb. Cpedwsis

CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér myT ¥ BpeMEHU JBYDKCHUS.
Jemoncmpayuu
1. HaOnronenue MEXaHUYECKOrO  JIBIDKEHUS
Tena.
2. I3mepeHre  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBKCHHS.
Jlabopamopnsie padbomot u onvimol
1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOIO

JBIDKEHUS (IIapHKa B KUAKOCTH, MOJIEIH
3IEKTPUYCCKOTO aBTOMOOWJIS | T. 11.).

2. Onpenenenue cpenHei CKOPOCTH
CKOJBXKEHUsT Opycka WM [IaphKa 110
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne paBHOMEPHOIO ABMXKEHUS U ONpPENENECHUE €ro MPU3HAKOB I0CIE MPEIBAPUTEIBHOIO
00CyXJeHHS C IIeJaroroM.

HaOmronenne HepaBHOMEPHOTO IBH)KEHHS M OIIPEZIEICHUE €ro OTIIMYHUN OT PABHOMEPHOT'O JIBIKEHUS
Hocje IPeABapUTEILHOrO 0OCYKIEHHS C IIEAarOroM.

Pemenrie THMMOBBIX pacu€THBIX 3a7ad B 1—2 neiicTBHSA C OMOpOH Ha ajropuTM, MpeIBapUTENBEHO
pa3o0paHHBI COBMECTHO C TEJaroroM Ha ONpeAeNeHHe IIyTH, CKOPOCTH ¥ BPEMEHH paBHOMEPHOTO
JIBYDKEHUSL.

AHanu3 npy NOMOIIM Tefjarora rpaukoB 3aBUCHMOCTH ITYTH U CKOPOCTH OT BPEMEHH.

Unepumus, macca,
IJIOTHOCTH (4 )

SIBnenue HHEPIIVH. 3akon uHepyuu.
Bzaumooeiicmeue men rxaxk npuyuma usmeHeHus
ckopocmu  0gudicenuss men. Macca kax mepa
unepmuocmu mena. IInotHocTh BemiectBa. Céa3b
NJIOMHOCMU C KOAUYeCm8OM MOJEeKYI 8 eOuHuye
0bvéma sewgecmea.

JHemoncmpayuu

1. HaGmroneHue sIBIEHUS HHEPLIUH.

2. HabnroneHne W3MEHEHHsI CKOPOCTH IIpU

B3aNMOCHCTBHH TEIl.
3. CpaBHeHHE Mace 10 B3aUMOJACHCTBUIO Tell.

OOBsCHEHHE TIPH TOMOIIM TEXHOJOTMYECKOW KapThl M Iefarora M HPOTHO3UPOBAHHE SBIICHMH,
00YCIIOBIICHHBIX MHEPLUEH, HAPUMEP: YTO MIPOMCXOMUT IMPU TOPMOKEHHU HIM PE3KOM MaHEBpPE
aBTOMOOWMIISI, TIOUYEMY HEBO3MOYKHO MTHOBEHHO MPEKPATUTh ABMKEHUE HA BEJIOCHUIIEE WM CAMOKATe
UT. I

Habmronenne u 0a30BBbI aHAIU3 OIBITOB IOJ PYKOBOACTBOM II€AArora, JEMOHCTPHPYIOLIUX
U3MECHEHHE CKOPOCTH ABMKEHUS Tea B Pe3ysbTaTe ACHCTBUS HA HEro APYrux Tel.

Perrenne THNOBBIX pacd€THHIX 3agad B 1—2 MEHCTBUS ¢ OMOPOW HA alTOPHUTM, MPEIBAPHTEIBHO
Ppa300paHHBII COBMECTHO C II€IaroroM Ha OlpeJieeHHe Macchl Tella, ero 00b&éMa 1 IIOTHOCTH.
HaOmtonenne u 6a30BBI aHaIN3 ONBITOB MOJ PYKOBOJICTBOM II€Jarora, JE€MOHCTPUPYIOLINX
3aBHCHMOCTh U3MEHEHHsI CKOPOCTH Teja OT €ro Macchl MpU B3aUMOJECHCTBUH Tell. M3MepeHne Macchl
Telna pa3InuHbIMU CIIOCOOaMH.

OrmpezieneHne COBMECTHO € II€IaroroM INIOTHOCTH TeJla B pe3yIbTaTe H3MEPEHHSI €ro MacChl M 00bEMa.
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Cuaa. Buael cua
(14 )

Cuna KaK XapaKTePUCTHKA
B3auMoneiicTBus Ten. Cuia yrmpyrocTd W 3aKOH
I'yka.  Usmepenue  cunbt ¢ nomowwio
ounamomempa. SIBIeHWE TATOTCHUS W CUIa
Tsokectu. Cuna msidcecmu Ha Opyeux NiaHemax
(MC). Bec mena. Heéecomocmo. CnoxeHue CHIl,
HanpaBJIEHHBIX o OJIHOM MIPSIMOH.
PaBHopelictBytomas cun. Cuna mpenus. Tpenue
CKOMbIICeHUsl u mpenue nokosi. Tpenue 6 npupode u
mexnuxe (MC).

Jemoncmpayuu?®
1. CnoxkeHre CWJI, HANpPABJICHHBIX I10 OJHOU
HPSAMOH.

Jlabopamopnvie padomot u onvimel.

1. Onpenenenne MIOTHOCTH TBEPIOrO Tea.

2. OmbITBl, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH
pactsbkenust  (nedopmanuu) TPYKHHBI  OT
IIPUJIOKEHHOU CUJIBIL.

3. OmBITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTh
CUJIBI TPEHUSI CKOJIBXKEHHs OT Beca Tella U
XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.

W3yueHne COBMECTHO C IIEJaroroM B3auMOJEUCTBHSI KaK IPHUYUHBI U3MEHEHUS! CKOPOCTH TENa WU €0
nedopmanuu.

Onucanue Ha HaYalbHOM YPOBHE pEalbHBIX CUTYallUi B3aUMOZIEHCTBHUS TeJ C MOMOLIBIO MOJENEH, B
KOTOPBIX BBOJUTCSI IOHATHE U H300pa’KeHHNE CUIIBL.

M3yuenne mox pykKOBOJICTBOM I€Aarora CUiIbl YHOPYTOCTH, 3aBUCHUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPa WIIH MPYXHUHBI (C TOCTPOSHHUEM rpaduka).

AHanu3 ¢ onopoi Ha AUJaKTUYECKUH MaTepual MoJ KOHTPOJIEM Iearora NpakTH4ecKuX CUTYalui,
B KOTODBIX TIPOSIBIISIETCS JEHCTBUE CHJIBI YIPYrOCTH (YIPYroCcTh Ms4a, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanuz ¢ onopoi Ha JUIAKTUUECKUM MaTepua MoJ KOHTPOJIEM Iefarora CUTyaluil, CBA3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[Tonnmanue ¢ omopod Ha cXeMbl HpPH IOMOIIM Iefarora OpOMTaJbHOIO JBIDKEHHS IUIAHET C
HCTIONIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMUS).

H3mepenune Beca Tena ¢ MOMOIIbIO AuHaMoMerpa. OOOCHOBaHHE ITOr0 Crocoba W3MEpEeHHsl 1ocie
TMOBTOPEHUA C TIEAAroromM.

HabntoieHue siBIeHNs] HEBECOMOCTH.

HabntoeHne 3a SKCHepUMEHTANBHBIM TOJyYeHHEM MpaBHia CIOXKEHUsI CUJI, HAIPaBJICHHBIX BJIOJIb
ofHOM npsiMoit. OnpeniesieHre Mpy MOMOIIH NTeJjarora BeINYUHBI paBHOCHCTBYIONIEH CHIL.
N3ydeHne nox pykoBOACTBOM IIEAArora CUJbl TPEHUSI CKOJIbKEHHS U CUJIbI TPEHUS ITOKOSL.
HccnenoBanrue ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy 3aBHCUMOCTH CHJIBI TPEHHs OT Beca Tefa
Y CBOWCTB TPYLIMXCS IOBEPXHOCTEM.

ba30BbIli aHanu3 ¢ ONOPOM Ha IUAAKTUYECKUH MaTepuall IOZ KOHTPOJIEM IeAarora NpakTHUYECKUX
CHUTYalll{, B KOTOPBIX MPOSIBIISIETCS JICHCTBHE CUIIBI TPEHUS], UCIIONB3YIOTCSI CIOCOOBI €€ yMEHbBIICHUS
WIM YBENM4YCHUs (KaTaHWE Ha JIbDKaX, KOHbKaX, TOPMO)KEHHE aBTOMOOWIS, HCIOJIB30BaHUE
MO/INIMITHUKOB, IJIABAHUE BOJAHBIX KHUBOTHBIX U Jp.) (MC — Ouosorus).

Perenne THNOBBIX pacd€THHIX 3agad B 1—2 MEHCTBUS ¢ OMOpPOW HA aJITOPHTM, IPEIBAPHTENBHO
Ppa300paHHBII COBMECTHO C IIEJaroroM ¢ UCIIONB30BaHHEM (HOPMYII Ul pacuéra CHIIbI TSKECTH, CHIIBI
YIIPYTOCTH, CUJIBI TPEHUSI.

Paznen 4. laBie

HHe TBEPABIX TeJl, »KUAKOCTel U razos (21 4)

JaBienmne.
Iepenaua
JaBJICHUS
TBEPABIMU
TeJIaMHu,
SKHKOCTAMHA B
razamu (3 4)

Hasnenue. Cnocoobl ymeHbuleHUst U YEeIUeHus.
oaenenus. Jasnenue 2aza. 3asucumocms
daenenust 2aza om obvéma, memnepamypbul.
Ilepedaua oasnenus meépovimu menramu,
alcuoxkocmamu u eazamu. 3axon Ilackans.
Ineemamuueckue MawuHbl.

Hemoncmpayuu’®

1. 3aBucUMOCTH

TEMIIEPATYPHI.

JaBJICHUA rasa oT

AHanu3 1 00ObSICHEHHE C OIOPOH Ha AMUNAKTUUECKUI MaTepHall o[ KOHTPOJIEM Ieaarora OnbIToB U
MPAKTHYECKUX CUTYaLHi, B KOTOPBIX IPOSIBIISIETCS CHIIA TABJICHHS.

O6ocHOBaHHE C OMTOPOW Ha TEXHOIOTMYECKYIO KapTy IPH MMOMOIIH ITearora Cioco00B yMEHbIICHUS U
YBEIINYCHUS JaBIICHUSL.

V3ydeHne oz pyKOBOJCTBOM IEJarora 3aBHCHUMOCTH JABJICHHS Ta3a 0T 00bEMa U TEMITEPaTYpBbL.
W3ydenne moj pyKOBOJACTBOM TNeAarora OcoOCHHOCTEH Neperadd NaBJICHUS TBEPIBIMH TelaMH,
KHAKOCTSIMHU M razaMi. OOOCHOBaHHE pPe3yJbTaTOB OIBITOB OCOOCHHOCTAME CTPOCHHS BELIECTBA B
TBEPIOM, )KUIKOM H Ta3000pa3HOM COCTOSHHSX NPEIOKEHHBIMH (POPMYITHPOBKAMH.

HaOnroneHue 3a SKCIIiepUMEHTAIBHBIM JJOKAa3aTeIbCTBOM 3aKoHa [lackais.
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2. Hepez[aqa JAaBJICHUS )KXUAKOCTBIO U Ta30M.

Pemenne THMOBBIX paC‘léTHLIX 3agad B 1—2 I[€I>'ICTBPI$I C OHOpOﬁ Ha aJirOpuT™M, MpPECABAPUTCIILHO
p3306paHHBIﬁ COBMCCTHO C II€JaroromM Ha pacqéT JaBJICHUA TBépILOFO TCIa.

JlaBenne
skuaKocTH (5 4)

3aBUCUMOCTD TABJICHHS KUAKOCTH OT TITyOUHBIL.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyowl. ' udpasnuueckue MexaHu3moi.

Jemoncmpayuu’

1. Coobmaromuecst cocypl.

2. 'mnpaBindecKkuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOACTBOM I€larora 3aBUCHMOCTH
JIABJICHUS JKUJIKOCTH OT TITYOMHBI IOTPYKEHUSI U TIOTHOCTH JKHIKOCTH.

HaOmonenue u HavanpHOE MOHUMAHUE THAPOCTATHYECKOT O MTapaiokca Ha ocHOBeE 3akoHa [Tackasst.
W3ydeHne cOBMECTHO C MEearoroM COOOMIAOIINXCS COCYIOB.

Pemenre THUMOBBIX pacu€THBIX 3a7ad B 1—2 nelCTBHUA C OMOpPOH Ha ajropuUTM, MpeIBapUTENBEHO
pa3o0paHHBIN COBMECTHO C IIEIaroroM Ha pacuér AaBJICHUS )KUAKOCTH.

HaGumonenue 3a 00bsiICHEHHEM NIPUHIMTIA JEHCTBUSI THAPABINYECKOro Ipecca.

AHanu3 M OOBSICHEHHWE C ONMOpOM Ha IUIAKTUYECKHH MaTepual IOA KOHTPOJIEM Iiejiarora
NPaKTHYECKUX CUTYallUH, JEMOHCTPUPYIONIMX TPOSBICHHUE JIABJICHUS KUIKOCTH | 3aKoHa [lackairs,
HarpuMep TPOIECCOB B OpraHU3Me MU IITy0OKoBOIHOM HbIpsiHuK (MC — Ounonorus).

AT™mocdepHoe
napjaenue (6 u)

Atmochepa 3emin U aTMOC(epHOE JIaBJICHHUE.
[puyunsl cyujecmeosanusi 6030YuHol 060104KU

3emnu. Onvim Toppuuennu. Hzmepenue
ammocghepnozo oasnenusi. 3asucumocmo
ammocgeprozo  Oaslienuss Om  8blCOMbL  HAO
yposuem  mopsi.  Ilpuboper  Onst  usmepenusi
ammocgheprozo 0aeieHus.

Hemoncmpayuu’®

1. [posiBnenue nercTBusi aTMOCHEpHOro

JIABJICHUSI.

HabntoneHue 3a 9KCeprMeHTalIbHBIM O0OHAPY)KEHUEM aTMOC(EpHOTo TaBICHHSI.

Amnanus u O6"b$[CHeHI/Ie C Ol'lOpOﬁ Ha JII/IJIaKTI/I'-IeCKI/II‘/II Marepurall 11oJ KOHTPOJIEM I€garora onbiTOB U
MPaKTHYECKUX CUTYalUH, CBS3aHHBIX C AEHCTBUEM aTMOC(HEPHOro JaBICHUS.

HabntoneHue 3a 00ObsICHEHHEM CYIIECTBOBaHUS aTMocdepbl Ha 3eMile U HEKOTOPBIX IUIaHeTax HiH eé
OTCYTCTBHS Ha Npyrux mianerax u Jlyne (MC — reorpacdust, acTpoHOMHUS).

bazoBoe mnoHuMaHue IpUYUH HU3BMCECHCHHA IUIOTHOCTHU aTMocd)epr C BBICOTOH M 3aBHCUMOCTH
aTMOC(EpHOro AaBIEHHUS OT BBICOTHI.

Perrenne TUNOBBIX pacd€THHIX 3a1ad B 1—2 MEHCTBUS ¢ OMOPOW HA alTOPHUTM, MPEIBAPHTEIBHO
pa300paHHBII COBMECTHO C MEJaroroM Ha pacyéT aTMOC(EPHOro AaBJICHUSL.

N3yueHne nox pykoBOJCTBOM Ilefarora ycTpoiicTBa OapoMeTpa-aHepona.
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HeiicTBue
JKHIKOCTH M ra3a
HA NOrpy:KEHHOE
B HUX TeJ1o (7 4)

Heticmsue srcuokocmu u 2aza na nOpyIcEHHOe
6 Hux meo. BeITankuBatomas (apXxuMe0Ba) CHia.

3axon Apxumeda. Ihasanue mei.
Boszoyxonnasanue.

Jemoncmpayuu’

1. 3aBHCUMOCTh  BBITAJKUBAIOMICH CHJIBI OT

00béMa  TOTPYKEHHOH dYacTH Tella U

IUIOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAJIKUBAIONICH CHJIBI BECY

BBITECHEHHOMN JKUIIKOCTH.

3. YcnoBue maBaHWsS TeN: IUIaBaHWE WM
NOrpy’KeHHe Tel B  3aBUCUMOCTH  OT
COOTHOILICHUS IUNIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopnvie padomot u onvimel.

1. UccnenoBanne 3aBUCMMOCTH Beca Tena B
BOZE OT 00bEMa HOrpYXKEHHOW B JKUIKOCThH
4yacTu Tena.

2. OnpeneneHue BBITAJIKUBAIOLLIEH CUIBI,
JICUCTBYIOLLIEH Ha TEJO, IOIPY)KEHHOE B
JKHUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHUBAIOIIEH
CHWJIBI, ICMCTBYIOLLEN HA TEJIO B JKUIAKOCTHU, OT
Macchl Tena.

4. OmpITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAIKUBAIOLIEH CHJIBI, ACHCTBYIOIIEH Ha
TEJO B XHJKOCTH, OT 00bEMa MOrpyKEHHON B
KHUIKOCTh YacTH Tela M OT IUIOTHOCTH
KHUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIH
KOHCTPYUPOBAHHUE JIOIKU U OIIpeeieHue e
Irpy3010bEMHOCTH.

HabmroeHue 3a SKCIepruMEHTATFHBIM OOHAPYKEHUEM JICUCTBUS KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B
HUX TeJO.

OrnpenienieHre ¢ OMOPOi Ha TEXHOJIOIMYECKYIO KapTy BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOUIEH HA TEIO,
MOTPY>KEHHOE B JKUIKOCTD.

HaGmonenue 3a npoBeneHneM 1 00CYXJEHHE COBMECTHO C IEIaroroM OIBITOB, JIEMOHCTPUPYIOLIHX
3aBUCHMOCTh BBITAJIKMBAOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B JKUJKOCTh YaCTH TeJla U OT TUIOTHOCTH KHJIKOCTH.

HccnenoBanue rmoj pyKOBOJICTBOM IE€Aarora 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa MmorpyEHHOM
B JKUJIKOCTh YacTH Tefa.

Pemenrie TUNOBBIX pacdy€THBIX 3a/ad B 1—2 JEHUCTBUS C OMOPOM HA alIrOpuTM, MpEABaAPUTEITHHO
pa300paHHBI COBMECTHO C TE€aroroM Ha MPUMEHEHHE 3aKOHa ApXUMea ¥ YCIOBUS TIaBAHUS TEIT.
KoucTpynpoBanue npu moMolnu nejarora apeoMerpa Wik KOHCTPYUPOBaHUE JIOAKU U ONpe/IeIeHNE
€€ Tpy30M0AbEMHOCTH.

Pasznen 5.

Pa6ora u MmomHoCTh. JHeprus (12 1)

Paodora
1 MOILIHOCTDH
(3)

Mexannueckas pabora. MoOmHOCTh

HaOmonenue 3a SKCIIEpUMEHTAIBHBIM OIPEIEICHNEM MEXaHHYECKOW PabOThl CHIIBI TSDKECTH HPH
MaJieHd Tella W CWJIBI TPEHWsSl TNPU PABHOMEPHOM IIEPEMEINEHWH Tella IO TOPH30HTAIBbHOMN
TIOBEPXHOCTH.

Habmronenue 3a nemoHCTpanmei pacaéra MOIHOCTH, Pa3BUBAEMO TIPH MOIBEME TIO0 JISCTHHIIE.
Perrennie THNOBBIX pacd€THRIX 3amad B 1—2 MEWCTBUS C OMOPOW HA ANTOPHUTM, MPEIBAPHTEIBHO
pa3o0paHHBIA COBMECTHO € TIEJATOTOM Ha PACYET MEXaHMIECKOH PabOThI M MOIIHOCTH.
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IIpocToie
MeXaHUu3MBI (5 4)

[IpocThie MeXaHU3MBIL: phIYar, OJIOK, HAKIIOHHAS
IIOCKOCTh.  [lpasuno  pagHosecusi  pwluaea.
Ilpumenenue npasuna pasnosecusi pwviuaza K
onoxy. «3onomoe npasuno» mexanuxu. KIIJI
MIPOCTBIX MEXaHU3MOB. IIpocTble MexaHU3MBI B
OBITY U TEXHHKE.

Jemoucmpayuu

1. TIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padomot u onvimol

1.0Onpenenenne pabOTBHI CUIIBI TPEHHSI TIPH

paBHOMEPHOM JIBYKEHUH Tena o

TOPU30HTAJILHOW OBEPXHOCTH.
2. UccnenoBaHue ycJIOBHI paBHOBECHS pbldyara.
3. U3mepenne KIIJ| HakIOHHOH TIIIOCKOCTH

(37eKTpoHHAas JIEMOHCTpAIIs).

HavanpHOe MOHMMAaHKE BBIMTPHINIA B CHJIC MPOCTHIX MEXaHU3MOB Ha TIpUMEpE PhIYara, IMoJIBHKHOTO
Y HEITOABUYKHOTO OJIOKOB, HAKIIOHHOM IIOCKOCTH.

HccnenoBanre COBMECTHO C IEIaroroM YCIIOBUSI pAaBHOBECHS! phlyara.

OOHapy»xeHHe o] pyKOBOZCTBOM IIe/Iarora ¢ Oropoi Ha TUIaKTUIEeCKUH MaTepHal CBOUCTB IMPOCTHIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX W MPUCIIOCOOICHUIX, UCIIONB3YEMbIX B OBITY U TEXHHUKE, a
TaKKe B XKHUBBIX opranusmax (MC — Ouomnorus).

HaGmonenue 3a SKCriepuMeHTaIbHBIM JI0Ka3aTeILbCTBOM paBEeHCTBA PadOT NPH MPUMEHEHUH POCTHIX
MEXaHU3MOB.

Omnpenenenue nos pykooactsoM mneparora KIT/[ HaKmoHHON MIOCKOCTH.

Perienne THNOBBIX pacuéTHBIX 3a1a4 B 1—2 JEHCTBUS C OMOPOW HA AJTOPHUTM, MPEIBAPHUTEIBLHO
pa300paHHBIIl COBMECTHO C II€IarOroM Ha NPUMEHEHHWE NpaBHja PaBHOBECHsS pblyara W Ha pacuér
KIIA.

Mexannveckasi
sHeprus (4 1)

Mexanuueckass osHeprusa. Kunemuueckas u
nomenyuanvnaa uepeus. llpespawenue 00HO2O
6U0a MeXaHU4ecKou dHepeuu 6 Opy2oil. 3aKoH
COXpaHEHHMS SHEPIHU B MEXaHHKE.

JlaGopaTopHble paGoThl M ONBITHI.

1. Uzyuyenue 3aKOHa COXpaHEeHUs
MEXaHUYECKOH SHEPruu (971eKkTpoHHast
JEeMOHCTpAIIKs).

HabntoneHne 3a SKCHEpUMEHTAILHBIM ONpPE/IeJICHUEM U3MEHEHHsI KHHETHYECKOH U IMMOTEHINAILHOM
OHEPIvu TEJia NpHU €ro CKaTbIBaHUU 110 HaKJIOHHOH IJIOCKOCTH.

@opMynUpOBaHUE COBMECTHO C II€AAarOroM Ha OCHOBE WCCIIEIOBaHMUSA 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEPruu.

I[IpencraieHue npy MOMOIIY NeJarora rpaHyI] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
Perrenne TUNOBBIX pacd€THHIX 3a1ad B 1—2 MEHCTBUS ¢ ONMOPOW HA alTOPHUTM, MPEIBAPHTEIBHO
pa300paHHBIIl COBMECTHO C IIEJJATOrOM € UCHOJIb30BAHUEM 3aKOHA COXPAHEHMs SHEPTHU.

Pe3epBHoe Bpems (3 u)

8 KJIACC (68 u)

TemaTnueckui
0JI0K, TEMBI

OcHoBHOe coaepikaHue

OcHOBHBIE BHbI eSITETbHOCTH YUALUXCS
(Ha ypoBHe y4eOHBIX AeiicTBHIA)

Pa3nen 6. TermuioBble siBeHus (28 4)
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Crpoenne
U CBOIicTBA
BemecTBa (7 4)

Ocnosnvie NONOJHCEHUsA MOAEKYIAPHO-
KUHEeMUYeCKOl Mmeopuu CMmpoeHus Gewecmaad.
Macca u pazmepvr amomog u monexyn. Onvimol,
noomeepoicoaiowe  OCHOGHble  HOJLONCEHUS.
MONEKYAPHO-KUHEMUYECKOU Meopuu.

Mopnenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOro
cocTosHUl BemecTBa. Kpucmaniuueckue —u
amopghuvie mena. ObOvsicHenue cOUCME 2a308,
JlcuoKocmell U mMeEPOLIX meil  HA  OCHOGe
NOLOAHCEHUT MOLEKYIAPHO-KUHETNUYECKOLL MeopulU.
CMmauuBaHue u KanuiisipHvle sienenus. Tennogoe
pacuupenue u cocamue.

Jemoncmpayuu’

1. HabnroneHne OpOYHOBCKOT'O JIBHIKEHUSL.

2. Habmopenue nuddysuu.

3. Habmonenune  siBneHui
KalmJIJIAPpHBIX SIBJICHUH.

4. HabmrofieHre TeIUIOBOr0 PACIIMPEHUS TEIl.

5. Mi3MeHeHne naBieHHsi ra3a NpU M3MEHEHHH
00bEéMa U HarpeBaHUU WIIH OXJIAXKICHHH.

Jlabopamopnule pabomal u onvimol.

1. OnbIThl O OOHAPYKEHUIO JEHCTBHS CHI
MOJIEKYJISIPHOTO MIPUTSDKEHU ST (vnu
3JIEKTPOHHAS IEMOHCTPALIKs).

2. OmpiThl  TO  BBIPAIMBAHUIO  KPHUCTAJLIOB
TIOBapEHHOM COJIM WUJIM caxapa.

3.OmpiTel  TO  HAONIONEHUIO  TEIUIOBOTO
paclMpeHusl ra3oB, >KUIKOCTEH U TBEPIBIX
Tel.

4. Onpenenenve AaBJCHUs BO3Jyxa B OasioHe
LIMPHUIA.

5. OnBITE, OEMOHCTPUPYIOIIHE 3aBHCHMOCTD
JaBIICHUS] BO3AyXa OT ero o0béMa U
HATpeBaHMs WK OXJIAXKICHUSL.

6. IIposepka cunomesuvl MUHEUHOU 3A8UCUMOCTIU

CMaYuBaHUs u

ONUHL cmonbuka HcUOKoCcmu 8
mepmomempuyeckou mpybke om
memnepamypbi.

HabnroeHue 1 WHTEpIpETANHs COBMECTHO C TIEAarOroM OITBITOB, CBHIICTEIBCTBYIOMIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEILECTBA: OMBITHI C PACTBOPEHUEM Pa3IMUHBIX BEUIECTB B BOJE.

Pemienne TUMOBBIX pacy€THBIX 3a7ad B 1—2 JeicTBUSA C OMOpPOH Ha aNropuTM, MpeaBapUTEIBHO
pa300paHHBIA COBMECTHO C TIEJAaTOTOM IO OICHUBAHUIO KOJTMUECTBA ATOMOB HIJIH MOJICKYJ B €IFTHUIIC
00BéMa BelecTna.

[IpencraBneHre Mpy TMOMOIIH ITearora OPOYHOBCKOTO JBUIKCHUS, SBJICHUS TUPPY3UHA U PA3TUINN
MEX1y HUIMH Ha OCHOBE TIOJI0KEHUI MOJIEKYIIPHO-KMHETUIECKOW TEOPUHU CTPOCHHUS BEILIECTBA.
OOBsICHEHHE TIPH TIOMOIIIH TIeJ]arora ¢ OMOpoi Ha JMIAKTUUCCKUN MaTepHall OCHOBHBIX pa3iIHudil B
CTPOEHHM Ta30B, >KUIKOCTeH M TBEPABIX TEN C HCIOJIb30BAHUEM TOJIOKEHUH MOJEKYJISIPHO-
KMHETUYECKOW TEOPUH CTPOCHUS BEIECTBA.

[TpoBenenue moj pyKoBOJCTBOM I€Jarora OnbITOB MO BhIPATUBAHUIO KPUCTAIIOB MOBAPEHHOMN CONMH
WK caxapa.

IIpoBeneHre COBMECTHO C TIEIArOroM M OOBSICHEHHUE W3 MPEJIOKCHHOTO TIEPEYHS BHIBOJIOB OITBITOB,
JIEMOHCTPHUPYIOIINX KalWJUIAPHbIC SIBJICHUS U SBJIEHUE CMauYHMBaHUSI.

OO0BscHeHHE ¢ ONOpoi Ha TEXHONOTMYECKYIO KapTy MO PYKOBOACTBOM I€1arora pojii KamuIIPHBIX
SIBJICHUI /1715 IOCTYIUIEHUS BO/IbI B oprann3M pacrenuit (MC — Ouosnorus).

Habro/ieHre OMBITOB 110 HAOJIFOICHHIO TEIJIOBOI'O PACIIUPEHHS Ta30B, KHUIKOCTEH U TBEPABIX TEIl.
OOBsicHEHHE C OTIOPOi Ha TEXHOJIOTMUYECKYIO KapTy O] PYKOBOJCTBOM I€/Iarora COXpaHeHus: 00béma
TBEPABIX TEJN, TEKY4ECTH KHUIKOCTH (B TOM YHCIIE, PA3HUIIBI B TEKYYECTH JUISl PA3HBIX JKUIKOCTEH),
JTaBJICHUS rasa.

HaOGmronenue 3a nmpoBeieHHEM OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHUMOCTh JaBJICHHUS BO3/yXa OT €ro
00béMa M HarpeBaHWs] WIM OXJKACHHS, M UX OOBSCHEHHWE HAa OCHOBE ATOMHO-MOJICKYJSPHOIO
YUEHHSL.

AHanu3 mpu MOMOIIM Tearora ¢ ONopoil Ha JUIAKTHYECKUM MaTepHal NMPaKTHYEeCKUX CUTYyaluil,
CBSA3aHHBIX CO CBOMCTBAMH r'a30B, JKUIAKOCTEN U TBEPABIX TEIL.
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TemoBbIe
npoueccsl (21 1)

Temnepatypa. Ceaze  memnepamypbl  CO
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.
Buytpennsis sHeprus. Cnocobvi uzmeHeHust
6HYmMpeHHel  9Hepeuu:  menjonepedaya  u
cogepuienue pabomoel. Buovl mennonepedauu.
MEeNnIoNPOBOOHOCHIb, KOHBEKYUS, USTYYEHUE.
Komuuecto TETIOTHL VY nenbHast
TETUTOEMKOCTb BelIeCTBA. TenioobMen u meniogoe
pasHosecue. YpasHenue menioso2o banauca.
ITnasnenue u omeepoesanue KpUCMAIIUYECKUX

gewjecmg.  YJenpHas  TeIUIOTa  IUIABJICHUS.
Iapoobpasosanue u rkondencayus. Hcnapenue
(MC). Kunenue. VY nensHas TEIUIoTa
napooOpa3oBaHusl. 3asUCUMOCTb MeMnepamypbl
KUnewus ~ om  ammocgheprozo o0agnenus.
Bnasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJeNnbHas  TeIioTa
CTOpaHUs.

Ipunyuner pabomvl mennogvix Oguecamenei.
KIIJ mennoeozo
ogucamens. Tennogvle Osucamenu u 3auuma

oxpyaicarouett cpedvt (MC).
3axon coxpanenus u npespawjenus duepeuil 8
mennoguvix npoyeccax (MC).
Hemoncmpayuu®
1. IpaBuna u3MepeHus: TeMIepaTypsl.
2. Bunpl Teruionepeaaym.
3. OxutaxcieHne Mpy COBEPIICHUH PabOThI.
4. HarpeBaHue TIpu COBEpIIEHHUH PaOOTHI
BHEIIHIMH CHJIaMHU.
5. CpaBHeHHE  TEIUIOEMKOCTEH
BEILECTB.
6. HaOmroneHue KuneHus.
7. Habnromenue TOCTOSIHCTBA — TEMIIEpaTypHI
TIPH TUIABJICHUH.
8. Mozenu TEeIUIOBBIX JABUTrATEIEH.
Jlabopamopnsvie padbomut u onvimol.
1. Ilposepka cunome3svl TUHENHOU 3A8UCUMOCTIU

Ppa3IMIHBIX

ONUHL cmonbuka JHcUOKoCcmu 8
mepmomempuyeckou mpybke om
memnepamypbi.

OOocHOBaHME TIO TOATOTOBIEHHOMY alTOPUTMY COBMECTHO C II€JaroroM NpaBMiI H3MEpEHHS
TeMIIepaTyphl.

CpaBHEHHE pa3INYHBIX CIIOCOOOB U3MEPEHUS U IIKaJl TEMIIEPATYpHIL.

HaOGmonenue 3a npoBeieHHEM ONBITOB, IEMOHCTPUPYIOIINX W3MEHEHHE BHYTPEHHEW SHEPTHH TeNa B
pe3ynbTare Terionepeiayn U padoThl BHEITHUX CHIL.

HaOmronenue 3a npoBeeHUEM ONBITOB, O0CYXK/IEHHE MPAKTUYECKUX CUTYALUH, 1eMOHCTPUPYIOLIHX
pa3IuyYHbIEe BUBI TEIUIONEpEAayy: TEIIONPOBOIHOCT, KOHBEKIIUIO, U3IIyUEHHE.

HccnenoBanue ¢ omopol Ha TEXHOIOTMYECKYIO KapTy IIOA PYKOBOJICTBOM II€farora sBJICHUS
TEII000MEHa ITPY CMEIIMBAHUY XOJIOJJHOM U Topsideld BOABL.

HaGimonenne ycTaHOBJICHUS TEIMJIOBOIO PAaBHOBECHS] MEXTy FOpsYel M XOJIOHOI BOIIOH.
OnpepeneHue npy MOMOIIY MTeAarora KOJIW4ecTBa TeIUIOTHI, TOJTYYEHHOr 0 BOJIOH NPH TEII000MeHe ¢
HarpeThM METAJUIMYECKUM [IUIHHIPOM.

Omnpenenenue no TabiuLe yaeIbHON TEIIOEMKOCTH BEIECTBA.

Pemenne TUNOBBIX pacy€THBIX 3agad B 1—2 nelcTBUS ¢ OMOpOH Ha alropuTM, MperBapUTEIbHO
pa306paHHbIﬁ COBMECCTHO C IIi€garoroM, CBs3aHHBIX C BBIYHCICHUCM KOJIHMYCCTBA TCIUIOTHI U
TEII0EMKOCTH TIPH TETUIOOOMEHE.

Amnanus Ipyu 1noMomIu neaarora chyauHﬁ MPaKTHUYCCKOIro HMCIOJIb30BaHUA TEILIOBBIX CBOMCTB
BEIIECTB M  MaTepuajoB, HampuMep B  [EIIX  DHEProcOepe)KeHus:  TEIUIOM3OJISIIHS,
sHeprocOeperaronue Kpbly, TepMOAKKYMYIISTOPHI U T. [I.

HaGmroieHre sSIBICHUI UCapeHHs U KOHICHCAITUH.

HabmroneHnue 3a rccie10BaHUEM TIPOLIECCa UCTIAPEHUS PA3IIHUIHBIX KHUIKOCTEH.

OOBsicHEHHUE 110 AJITOPUTMY COBMECTHO C MEJAroroM sIBICHUH MCHAapeHuUs! U KOHJCHCALMY Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO YYCHHSI.

Habnronenne u o0bsicHeHne IpoLecca KUIEHUs, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATyphbl KUIIEHHS OT
JaBJICHNUSI.

Omnpenenenue 1o TabNuIe OTHOCUTENBHOMN BIaXXHOCTH BO3-IyXa.

HaOmronenue npoliecca miaBiIeHNUs! KPUCTAIIMYIECKOTO BELIECTBA, HAIIPUMED, JIbJA.

CpaBHeHHE IO IIaHy NPH MOMOINM [€Aarora IPOLIECCOB IUIABICHUS KPUCTAUTMUECKUX TEN
U pa3MATYEHHS [IPU HArpeBaHUU aMOP(HBIX TeIl.

OmnpeneneHue 1o TabNnuIe yAEIbHON TEIUIOTHI IUIaBIECHUS JIbJA.

OOBsicHEHHE TI0 cXeMe Tociie 00CYKAEHHS C TEeAaroroM sIBICHUH IUTaBJICHNUS U KPUCTAJUIM3AIMK Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O yIEHHUSL.

Perrenne THNOBBIX pacd€THHIX 3amad B 1—2 MEWCTBUS C OMOPOW HA ANTOPHUTM, IPEIBAPHUTEIBHO
pa300paHHBII COBMECTHO C TIEAArOTrOM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTHI B IIpoIeccax
TeIUIonepeayy Mpy IJIaBICHUH U KPUCTAJUTM3AINH, HCIIAPEHUN 1 KOHICH CALIUH.

AHanu3 mpH MOMOIIM MeIarora ¢ ornopod Ha JUIAKTUYECKHM MaTepHal CUTYalHHd MPaKTHIECKOTO
MIPUMEHEHHSI SIBICHWH IUTABICHUS W KPHCTAJUIM3AINM, HAMPUMEp, MOJYyYCHHE CBEPXUHMCTHIX
MaTepHaioB, COJIEBast IPesKa H Jp.

AHanu3 npy NOMOIIH Tefjarora paboTsl 1 00BSICHEHNE IPUHITHIIA ICHCTBHS TEIUIOBOTO JIBUTATENS.
Beruncienne KoIMgecTBa TEIUTOTHI, BBIIEISIONIETOCS PH CTOPAaHWM PA3IMYHBIX BUIOB TOIUIMBA, H
KII/ nBurarens.
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2.Habmronenue U3MEHEHHUS BHYTpEHHEN
SHEPTHHU TeNa B pe3yJIbTaTe TEIUIONEpeaayn 1
paboThI BHEIIHUX CHIL.

3. UccrnenoBanue sBJICHHS TEIUIOOOMEHA TMPH

CMEIINBAHUU XOJIOIHON U TOpsiueii BOIBI.

4. Onpedenenue  roauvecmea menyiomol,
NOMYUEHHO20 B0O0U NpU MenioodoMeHe ¢
Hazpemvim MemaiLIUYecKuM YUIUHOPOM.

. UccnenoBanue mporiecca HCIapeHHsL.

. OnpenenieHie OTHOCHTENBHOM — BIIAXXHOCTH
BO3.IyXa.

7. Onpedenenue yoenvbHol menjiomsl NiaeIeHUs.

avoa.

o 01

O6CY)KI[CHI/IC COBMCCTHO C II€AaroromM 3KOJIOTHMYCCKHX HOCHGILCTBI/Iﬁ HCIIOJIB30BaHUA HBHFaTeHeﬁ
BHYTPCHHET' O CTOpaHusl, TCIUIOBBIX U FI/II[pOSJ'IeKTpOCTaHHI/Iﬁ (MC — DKOJIOI'us, XI/IMI/IH).

Pa3nen 7. DnekTpuyeckre 1 MarHuTHbIe sBjaeHus (37 4)

yIeKTPUYECKHUe
3apsabl.
3apsiskeHHbIE
TeJia M UX
B3aNMo/IelicTBHE
(7 4)

Onexmpusayus men. [lBa pofa 3NEKTPUIECKUX
3apsanoB. BsaumonelcTBUE 3apsKEHHBIX — TEl.
3axon Kynona (3asucumocmeo cunivl
63AUMOOCTICMBUSL 3APANCEHHBIX MEL OM GENUUUHBL
3apA008 U paccmosHUA MeXHCOy meaamu).

OnexTtpuueckoe — mone.  Hanpsascénnocmo
anexmpuyeckozo noaa. Ilpunyun cynepnosuyuu
9NEeKMpUYECcKUX noueti (Ha KaiecmeenHoM yposHe).

Hocumenu INEKMPUUECKUX 3apa00s.
OnemenmapHulii 2NIeKMmpudecKutl 3aps0.
Cmpoenue amoma. IIpoOBOTHUKY U AUDIICKTPHUKH.
3aKOH COXPAaHEHHUS JIEKTPUIECKOrO 3apsa.

Hemoncmpayuu’®

1. DnexTpu3ays Te.

2.JlBa poma DIEKTPUYECKUX 3apsmoB H

B3aMMOACHCTBUE 3apSUKCHHBIX TEI.

3. YCTpoliCTBO U ICHCTBUE AIIEKTPOCKOIIA.

4. DnekTpocTaTUIecKass HHIYKIIUS.

5. 3aKoH coxpaHEHUs SIEKTPHIECKUX 3aPSAIOB.

Jlabopamopnsie pabomsl u onvimol.

1. OnpITEl IO HAOMIONCHUIO SJCKTPU3AIMA TEI

MHITyKIMEH U TIPU CONPUKOCHOBEHHH.

HabntoieHue 3a MpoBEICHUEM OIBITOB 10 AJIEKTPU3ALNH TEJl IPH COTPUKOCHOBEHUU M MHYKIHEH.
HabGmoneHre 1 00bSICHEHHE ¢ OIOPOM Ha AUAAKTUYCCKHIA MaTepHall B3aUMOACHCTBUS OJHOUMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0BscHEeHHE TIPH ITOMOIIM TIearora MpUHLIUIIA AHCTBUS 3JIEKTPOCKOIA.

OOBsCHEHHE COBMECTHO C II€JaroroM SIBJICHHH OSJEKTPU3AlMH IPU CONPUKOCHOBEHHHM TEl U
MHAYKLIKEH C UCTIOJIb30BAHUEM 3HAHUI O HOCUTEISAX JJIEKTPUUECKUX 3apsJIOB B BEILIECTBE.
PacnozHaBanue u OOBSICHEHHE [0 CXEME COBMECTHO C II€AAaroroM SIBICHHHA SJIEKTPU3AIUH
B IOBCEJIHEBHON KU3HU.

Habnronenne u 00bACHEHHE C OMOPOIl Ha TEXHOJIOTUYECKYIO KaPTY OINBITOB, MILTIOCTPHPYIOLTNX 3aKOH
COXPAHEHHUS AEKTPUUYECKOTO 3apsiaa.

Habntozenue onpITOB 10 MOJETUPOBAHUIO CHIIOBBIX JIMHUHN 3JIEKTPUIECKOrO OIS

HccnenoBanue nox pykoBOACTBOM IMENarora AEWCTBHs JIEKTPUUECKOrO IOJS HA MPOBOIHUKH U
JUBIIEKTPUKH
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MocTosiHHBI
3JIeKTpUYeCcKu il
Tok (17 4)

OnexTpuueckuil Tok. Yenosua cywecmeosanus
neKkmpuyecko2o moxda. VICTOYHHKHA TTOCTOSTHHOT'O
ToKa. J[eHCTBUS IEKTPUIECKOro TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). OIeKmpuyeckuil mox
8 JHCUOKOCISIX U 2a3aX.

Pabota W MONIHOCTH 3JICKTPUYECKOTO TOKA.
3axon [icoynas—Jlenya. dnexkmpuveckue yenu u
nompeoumenu NeKMpUYecKoll IHepeul 8 Ovimy.
Onektpuueckas 1emnb. Cuiia Toka. DIEKTpUIecKoe
Hanpspkenue.  CONpOTHBIICHWE  IPOBOIHUKA.
Yoenvrnoe conpomuenenue sewgecmsa. 3akon Oma

st ydacTka renu.  [locienoBatenbHOE — H
napajuiebHOe  COCJAHMHCHHE MPOBO/IHUKOB.
Kopomxoe 3amvixanue.

Jemoncmpayuu’

1. TIpoBOAHUKY U JUAIIEKTPHUKH.

2. MozenupoBanue CHJIOBBIX JTMHAR

AIEKTPHUYECKOTO MOJIS.

. IlcTOUHMKH NTOCTOSIHHOT'O TOKA.

. JleicTBUS 3JEKTPUUECKOr O TOKaA.

. DIEKTPUIECKUI TOK B )KUIKOCTH.

. I"a30BbIi1 paspsn.

. I3mMepeHune CUIIbl TOKa aMIIePMETPOM.

. I3MepeHne »IeKTPUYECKOr0 HANpPSDKEHHS

BOJIETMETPOM.

9. PeocraT n Mara3uH COMPOTHUBIICHHI.

Jlabopamopnvie pabomal u onvimol.

1. UccnemoBanue AEHCTBHUS AIEKTPUIECKOTO
TIOJISL HA TTPOBOJHUKH U IUIJIEKTPUKH.

2. CoOopka u mpoBepka paboThI IJIEKTPUIECKOMN

LIeTIH IOCTOSTHHOT'O TOKA.

V3mepeHne 1 peryaupoBaHUe CHUIIBI TOKA.

V3mepenue U peryJaupoBaHue HalpsHKEHHUS.

Hccnedosanue sagucumocmu cuivl moka,

uoywezo uepes pesucmop, om

CONPOMUBIEHUS Pe3UCMOPA U HANPAHCEHUSL.

6. Onwvimbl, demoHcmpupyowue 3a8UCUMOCHb
INEKMPULECKO20 conpomuenenus
NPOBOOHUKA OmM €20 ONUHbI, NIOWAOU
NONEPeuHO20 ceueHUs: U Mamepuand.

O~NO O~ W

gk w

HaOmionenue pa3muuHBIX BUIOB IEHCTBUS 3JIEKTPUYECKOTO TOKA W OOHApYXEHHE COBMECTHO C
TI€1aroroM 3TUX BUIOB AEUCTBUS B TOBCEAHEBHOM KU3HMU.

COopka 1o cxeMe W UCTBITaHHEe M0 KOHTPOJIEM Mearora JIeKTPUIEeCKON e MTOCTOSHHOTO TOKa.
HaGmonenue 3a neMoHCTpayeil i3MepeHHst CHITBI TOKa aMIIEPMETPOM.

HaOmonenue 3a neMoHcTpanyeil n3MepeHHs 3JIEKTPUIECKOr0 HANPSHKEHHST BOJTBTMETPOM.
[IpoBenenne u 0OBSICHEHWE IPU TOMOIIM YYHTENS ONBITOB, JIEMOHCTPHPYIOIIUX 3aBHCUMOCTH
3EKTPUUYECKOr0 COMPOTUBIICHUS NPOBOJHUKA OT €ro AJUHBI, IUIOMAAM IONEPEeYHOro CEYEHHS M
MaTepuana.

HaOmonenne 3a neMoHCTpanuel HCCIeOBaHHs 3aBHCUMOCTH CHJIBI TOKA, MPOTEKAOLIEro 4epes
PE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpE.

ba3oBele npezacTaBieHUs O MpaBWIaX CIOKEHHUS HANPSHKEHUH IPHU MOCIeA0BaTENbHOM COeTUHEHUN
JIBYX PE3UCTOPOB.

Bba3oBeie mpeacTaBieHus 0 MpaBUiax Ui CHIIBI TOKA MPU HMapayljieIbHOM COETUHEHUU PE3UCTOPOB.
HaOmoneHnre paeMOHCTpalM megarora O CHTYalMsX IOCIEAO0BAaTeIbHOIO M MapaulelIbHOTOo
COCAMHCHUA MMPOBOJHUKOB B JOMAITHUX 3JICKTPUICCKUX CETAX.

PenieHre TUMOBBIX pacu€THBIX 3aa4 B 1—2 NEHCTBHS ¢ OMOPOW Ha aJITOPUTM, MPEABAPUTENLHO
pa300paHHBIIl COBMECTHO C II€J]arOroM C HCIonb3oBaHueM 3akoHa Oma u Qopmyn pacuéra
3JEKTPUYECKOTO0  COMPOTHBJIEHUS NPU  IOCIEJOBATEIIBHOM M  MAapaIebHOM  COEAMHEHHH
MPOBOJHUKOB.

OmnpeneneHne ¢ ONOPO Ha TEXHOJNOTMYECKYIO KapTy IMOA PYKOBOJICTBOM Iiearora paboTh
SIIEKTPUYECKOr0 TOKA, IPOTEKAIOIIETO YePE3 PE3UCTOP.

OmnpeneneHue ¢ OHNOpOH Ha TEXHOJNOIMYECKYIO KapTy IOJA PYKOBOJICTBOM II€Jarora MOLIHOCTH
SIIEKTPUYECKOTO TOKa, BBIIENAEMOMN Ha PE3UCTOpE.
HabnroneHnue 3a uccine10BaHEM 3aBHCUMOCTH CHJIBI TOKA YEpPe3 JIAMIIOUKY OT HalpsDKEHMsS Ha HEl.
Omnpenenenyre ¢ ONOPOi Ha TEXHOIOTMYECKYIO KapTy oA pykoBoacTBoM negarora KII/I narpesarens.
HabGnronenue 3a nccnenoBaHueM NpeoOpa3oBaHus SHEPTHH IPH IOObEME IPy3a 3JIEKTPOIABUTaTENIeM.
OOBsicHEHHE TIOCNIE pacCyXJICHHUS C IIEJJaroroM U COCTaBJICHHE IUIaHA-KOHCIEKTa YCTpOMcTBa U
NPUHIMIA ASHCTBUS JOMAIIHUX SJIEKTPOHATPEBATEIbHBIX IIPHOOPOB.

OOBsicHEHHE TTOCIE PACCY)KICHUS C N1E1aroroM U COCTaBJICHHE IIaHa-KOHCIIEKTa IPUYMH KOPOTKOTO
3aMBIKaHUs Y IPUHIINIA AEHCTBUSA TUIABKUX IIPEIOXPAHUTEIIEH.

Perrenne THNOBBIX pacd€THHIX 3amad B 1—2 MEHCTBUS ¢ OMOpPOW HA alTOPHUTM, MPEIBAPHTEIBHO
pa3zoOpaHHBI COBMECTHO C TIEAATOrOM C MCIIONB30BaHUeM 3akoHa J[xoyns—IJleHma.

HaOmronenne BO3SHUKHOBEHHS SJIEKTPUIECKOrO TOKA B KHUIKOCTH.
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7. Ilposepxa npasuna ciodceHust HANPNHCEHUL
npu nocnedo8amenrbHOM COeOUHEeHUU O8YX
Pe3uUcmopos.

8. Ilposepxa npaeuna Ona cuivl mMoka npu
napanieibHoM CoeOUHeHUU Pe3UCTNOPOS.

9. Ompenenenne pabOTHI  3JIEKTPUUECKOTO
TOKA, UAYIIETO YePe3 PE3UCTOP.

10. OnpezienieHre MOIIHOCTH 3JIEKTPHUECKOTO
TOKA, BBIIENIAEMOM Ha PE3UCTOPE.

11. UccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa,
UIYIIEro Yepe3 JaMIOUKy, OT HaNpsDKEHUS
Ha HeM.

12. Onpeoenenue KIIJ{ nacpesamens.
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MarnuTHbIe
siBJieHus (6 1)

ITocTossHHbIe MarHuTEL. B3anMoaeicTBue
MMOCTOSHHBIX MarHUTOB. Maznummuoe noe.
Maenummnoe none 3emau u e2o 3navenue Ois
orcuznu Ha 3emne. Onvim Opcmeoda. Maznummoe
noe anexkmpuieckozo moka. Ilpumenenue
9NIEKMPOMASHUMOS 8 mexHuKe. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens NOCMOAHHO20 MOKA.
Hcnonvzoeanue snekmpoosueameneii 6
MEeXHUYECKUX YCMPOUCMBAX U HA MPAHCNopme.
Jemoncmpayuu’
1. B3anmoielicTBHE MOCTOSTHHLIX MAarHUTOB.
2. MopenupoBanue HEBO3MOYKHOCTH
pa3enieHus OMFCOB MarHuTa.
3. MonenupoBanue MarHUTHBIX
IIOCTOAHHBIX MArHUTOB.
4. OneIT Dpcrena.
5. MarautHoe 1ojie Toka. DJICKTPOMAarHuT.
6. JlelicTBrie MAarHUTHOTO TIOJIsI HA MMPOBOTHHUK C
TOKOM.
7. DneKTpoaBUraTeh MOCTOSTHHOT O TOKA.
Jlabopamopnule pabomal u onvimol.
1. MUccnenmosaune MarHUTHOT'O
B3aHUMOJIENCTBUS ITOCTOSHHBIX MarHUTOB.
2.  VzydeHue MarHMTHOTO OISl TIOCTOSTHHBIX
MarHUTOB MPU UX OOBEIMHEHUH U pa3JieICHHU.
3.  Uccnenosanue IEUCTBUS
3JIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.
4. OmnbITH, JEMOHCTPHPYIOIIIE
3aBHUCUMOCTH CHJIBI B3aHMO/ICHCTBHUS KaTYILKH C
TOKOM M MarHuTa OT CHJIBI TOKA M HAIPaBJICHUS
TOKA B KaTYIIIKE.
5. W3yuenne neicTBUs MarHUTHOTO 1IOJISL Ha
MIPOBOTHHUK C TOKOM.
6.  Koucmpyuposanue u usyuenue pabomoi
91eKmpoosu2amet.
7.  Usmepenme KIIJ] smexTpomBuTraTebHOMN
YCTaHOBKH.

roJiei

HccnenoBanue moj pyKoBOICTBOM IIeJarora MarHUTHOIO B3aMMOJEICTBHS IOCTOSHHBIX MarHUTOB.
N3ydeHne ¢ onmopoil Ha TEXHOJIOTHYECKYIO KapTy NOJ PYKOBOJICTBOM Il€arora MarHWTHOTO IOJS
MTOCTOSTHHBIX MAarHUTOB MPY UX O0BbEANHEHNH U pa3/IeICHHUH.

HaOmronenue 3a npoBeieHHEM OIBITOB 0 BU3YyaJIM3alMH TTOJIS TIOCTOSIHHBIX MarHUTOB.

W3yuenne nox pykoBOACTBOM I€arora sIBJI€HUS HAMAarHUYMBAaHMsI BELIECTBA.

HccnenoBanne COBMECTHO C MEAATOrOM JIEHCTBUSA 3JIEKTPUUECKOr0 TOKa Ha MATHUTHYIO CTPEINKY.
HaOmonenue 3a mpoBeIeHHEM OITBITOB, JAEMOHCTPUPYIOUIMX 3aBHCHMOCTb CHIIBI B3aMMOACHCTBUS
KaTyIIKH ¢ TOKOM ¥ MarHuTa OT CHJIBI U HAalpaBJIEHHs TOKA B KaTYIIIKE.

AHanu3 mpu TOMOIIM TI€Aarora CHUTYyalldid INPAaKTHYECKOTO HPUMEHEHHUS JIIEKTPOMAarHUToB (B
OBITOBBIX TEXHUYECKHUX YCTPOWCTBAX, TPOMBIIUICHHOCTH, MEHUIIMHE).

N3yuenue c onopoil Ha TEXHOJIOTMYECKYIO KapTy O] PyKOBOJCTBOM IeAarora JeMCTBUSI MATHUTHOTO
TOJISI HA TIPOBOJTHUK C TOKOM.

N3yuenue ¢ onopoit Ha qUIAKTHUECKUM MaTepuall JeUCTBUS AIEKTPOABUTaTENs.

N3mepenue copmectHo ¢ neparoroM KIIJI anekrpoaBUrarenbHON yCTaHOBKH.

bazoBble mpencraBieHHss O pa3lIMUHBIX TPUMEHEHMSX DIIEKTPOJABUTATENeH (TpaHCIOPT, OBITOBBIE
yCTpOICTBa U Ap.).
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JIEKTPOMarHuT
Hasl MHIYKIHUs
(4 9)

Onvimol @apades. AHenenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi nony4eHusl
9NleKmpuyecKkol dHepauu. IINEKTPOCTAHIIMA Ha
BO300HOBJISICMBIX UCTOUHUKAX YHEPTUU.
Jemoncmpayuu’
1. UccnenoBaHue SIBICHHUS AJICKTPOMATHUTHOU
HHITYKITAH.

2. Onbrter dapanes.

3. 3aBUCHUMOCTh HANPABJICHUS HHIYKIIMOHHOTO
TOKa OT YCJIOBUM €r0 BO3SHUKHOBCHHUS.

4. DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padomot u onvimel.

1.OmpITBI 1O  HWCCICNOBAHUIO  SIBJICHUS

BHCKT'pOMaFHHTHOﬁ I/IHllyKIlI/II/IZ HCCJICA0BaHNEC
W3MEHEHUN 3HA4YCHUA n HarpaBJICHUA
I/IHleKIlI/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMCCTHO C I€aaroroM OIIBITOB II0 HCCICAOBAHHIO SABJICHHA BHGKTpOMaFHHTHOfI
UHAYKOHUU: UCCIICAOBAHNEC W3MCHEHUN 3HAYCHUS U HallpaBJICHUA MHAYKIIHOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)
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9 KIIACC (102 v)

TemaTu4yeckuii OcHoOBHOE cofep:kanne OcHOBHBbIE BU/IbI IeSITeJILHOCTH YUALIUXCS
0J10K, TeMa (Ha ypoBHe y4eOHBIX AelicTBHIA)
Paznen 8. Mexannueckue siBienusi (40 1)
Mexannveckoe Mexanuueckoe JBIXKeHHUE. MatepuanbHas | AHaJIH3 C MOMOIIBIO TeJarora u 00CYXICHHE Pa3IMYHBIX IPUMEPOB MEXaHUICCKOTO TBHYKCHHSL.
JIBUKEHHE touka. Cucrema orcuéra. OTHOCUTETBHOCTH | OOCYXICHUE COBMECTHO C MEIAroroM IrpaHuIl MPUMEHUMOCTH MOJICTH «MaTepHabHasi TOYKAY.
| CIOCOOBI ero MEXaHUYECKOro  JBWXKEHUsA.  PaBHoMepHoe | OmmcaHue Mocie OOCYKICHHS C IEAaroroM MEXaHWYEeCKOTO JBIKCHHUS PAa3IMYHBIMH CIIOCOOaMU
omucanus (10 u) | mpsMonuHeiiHoe naBWXkeHUE. Hepasnomeproe | (ypaBHeHHE, TabIuUIA, Tpaduk).
npamonuHeltinoe  Osuxcenue.  CpemHsas  u | AHamu3 ToJ  PYKOBOJACTBOM TI€arora KM3HEHHBIX CUTYallMil, B KOTOPBIX MPOSBIACTCS
M2HOBEHHAS cKOpoCmb mena npu | OTHOCHTEIBHOCTh MEXaHHMUYESCKOTO IBHKCHUS.
HEPasHOMEPHOM OBUICEHUU. HabmroieHre MeXaHHUYECKOro ABMKEHHUS Tejla OTHOCHTEIBHO Pa3HBIX TE OTCYETA.
YckopeHue. Pasnoyckopennoe | CpaBHeHHE ITyTell M TPAaeKTOPUI ABIKEHHUS C OTIOPON HA TEXHOJIOTMYECKYIO KapTy MO PyKOBOJICTBOM
NpAMONUHELHOe osuoicenue. CBoOomHOE | memarora OIHOTO U TOTO )K€ Tela OTHOCUTEILHO Pa3HBIX T OTCUETA.

nanenue. Onvimol I anunes.
Pasnomeproe oOsudicenue no OKpYICHOCHU.
Ilepuoo u uacmoma obpawenus. Jlunetinas u
yenosas ckopocmu. Llenmpocmpemumensvroe
ycKopeHue.
Hemoncmpavuu
1. HaGmioneHne MeXaHM4eCKOTrO JBMKCHHS
Tella OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHe IyTel U TPAeKTOPHUil JBIKEHUS
OIJHOTO M TOrO K€ Tela OTHOCHUTEIHHO
pa3HbIX TEN OTCUETA.

3. U3mepeHne  CKOPOCTH H  YCKOPEHUS
MIPSIMOJIMHEHHOT O TBMYKEHUSL.

4., NccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOT'O JABIKCHHUS.

5. HaGmronenue IIBYDKEHUS TEena 110
OKPY>KHOCTH.

6. Habmiomenne MeXaHMYECKHX  SIBICHHIA,
MPOUCXOMAMNX B  CHCTEME  OTCYEra
«Tenexka» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM  JBIDKEHHH  OTHOCHUTEIEHO

KaOuHeTa (PU3UKH.

AHanu3 ¢ NOMOIIBIO Nefiarora Tekcta [anuiest 00 OTHOCUTENBHOCTH JIBHXKCHUS; BBITIOJTHEHHE 33 1aHHI
IO TEKCTY (CMBICIIOBOE UYTECHHE).

[MpocTeiine BEIYUCICHHS IO 00pAa3Ily CPEAHEH CKOPOCTH CKOJILKEHUSI OPYCKa WITH JIBUOKEHHUS ILIApUKa
10 HAKJIOHHOM IIIIOCKOCTH.

AHanu3 ¥ 00Cy)XIeHHE C OIOPOH Ha TEXHOIOTHYECKYIO KapTy MO PYKOBOACTBOM IIe[jarora crocoooB
MpUOTHKEHHOTO OIpeeNIeHIs] MTHOBEHHOH CKOPOCTH.

OmnpeneneHue Mocie paccykAeHHs ¢ IEJaroroM Mo CXeMe CKOPOCTH paBHOMEPHOIO JBMKEHUSI (LIIapHKa
B JKHJIKOCTH, MOJIEIH 3JIEKTPHYECKOr0 aBTOMOOWJISA U T. I1.).

OmnpeneneHue COBMECTHO C IIE€AAaroroM IIyTH, IIPOWAEHHOTO 3a JaHHBIA NPOMEXYTOK BpPEMEHH, U
CKOpPOCTH Tela 10 rpaduKy 3aBHCHMOCTHU ITyTH PABHOMEPHOTO JBIKEHHS OT BPEMEHH.
HavaneHble mnpencraBneHne O [PUHLOUNAX JSWCTBUS  MPUOOPOB, HM3MEPSIONIUX
(cimmomeTpoB).

[Ipocreiimue BeIYMCIEHUS MO 00pa3lly IMYTH U CKOPOCTH NPH PaBHOYCKOPEHHOM IPSIMOIMHEHHOM
JBIDKCHUH TeTa.

OmnpenencHne COBMECTHO € MEIArOroM MPOHICHHOTO ITyTH U YCKOPEHHMS JIBIDKEHHMS Tela 1Mo Tpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOIMHEHHOT O IBIKEHNUS TENNa OT BPEMEHH.
OmnpeneneHue ¢ MOMOIIBIO TIEArora YCKOPEHH TeNa IIPH PaBHOYCKOPEHHOM JBIKEHUH T10 HAKIIOHHON
TTOCKOCTH.

W3mepenne mo cxeme Iocie pacCyKACHHsS C MeNaroroM IEpHoja M HYacTOThl OOpalleHHs Tena IO
OKPYXHOCTH.

OmnpeneneHne HaXOXAEHHUS MO PYKOBOJICTBOM II€larora CKOPOCTH PABHOMEPHOTO JIBIDKCHHMS Tena
10 OKPY>KHOCTH.

CKOpPOCTb
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Jlabopamopnsvie padomot u onvimel.

1. Koncmpyuposanue mpaxma 0ns paseona u
OanbHele20 PABHOMEPHO20 — OBUIICEHUS
WapuKa um meaedicKu.

2. OnpeneneHue cpenHein CKOPOCTH
CKONTbKEHUS ~ Opycka WM  JBUKCHHS
[IapyuKa 10 HAKIIOHHOH IIOCKOCTH.

3. Ompenenenne  yCKOpeHHWs  Tena  pH
PaBHOYCKOPEHHOM JIBUYKCHUU o
HaKJIOHHOH TUTOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTH  IYTH  OT
BPEMEHHU ITPH PAaBHOYCKOPEHHOM JIBHXKCHUU
0e3 HayaJIbHOM CKOPOCTH.

5. Ilposepka 2unomeso: ecau npu
PABHOYCKOPEHHOM osudiceHuu be3
HA4AIbHOU CKOPOCTU NYMUL OMHOCMCS KAK
psio Heuémmblx yucer, mo
coomeemcmayrouue NPOMENCYMKU
6pemMenU OOUHAKOBBL.

Pemenne THMOBBIX pacy€THBIX 3ama4 B 1—2 neicTBUS ¢ ONOPOH Ha alaroOpUTM, MPEIBAapUTENIBHO
pa3oOpaHHBIA COBMECTHO C TIEAaroroM Ha OINpeeleHHe KHHEMaTHYECKUX XapaKTEepUCTHK
MEXaHUYECKOro JBM)KEHHS pa3IMYHbIX BUIOB.

PacniosnaBanue n npuOIMKEHHOE ONHMCAaHUE MO 00pasIly rmocie oOCYKIEHHUS ¢ eJaroroM pazInIHbIX
BUJIOB MEXaHMYECKOTO JBM)KEHHs B TPHPOAE M TeXHHUKe (Ha MpuUMepax CBOOOAHO Malarolux Tell,
JIBIDKEHUS! )KUBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPENICTB U AP.).

B3aumoneiicrBue
Tea (20 v)

IlepBriii 3akoH Herorona. Bropoil 3akoH
Herorona. Tperuit 3axoH Herotona. Ilpunyun
Cynepno3uyuy Cu.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPEHUS CKOTbIUCEHUS, CUNA MPEHUs NOKOS,
opyeue 8u0bl MpeHus.

Cuwia TSDKECTH M 3aKOH  BCEMHUPHOIO
TSATOTEHUS. Y CKOpPEHHE CBOOOIHOTO IaEeHUs.
Heuorcenue naanem eokpye Connya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmb
U nepezpy3Ku.

PaBHOBecue MaTepUAILHOM TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena ¢ 3aKPenjiéHHOU  OCbio
epawyenus. MomMeHT cuibl. Llenmp msoicecmu.

JHemoncmpavuu

1. 3aBUCHMOCTh YCKOpEHHUS Tela OT MAacchl

TeJa U ICUCTBYIOLEH Ha HETO CUJIBL.

2. Habmosenne  paBeHCTBa CHII

B3aUMOJEUCTBUAH TE.
3. 3MeHeHne Beca Tena NPH YCKOPSHHOM

pu

Hab6nronenue u o0Cyx/ieHHe COBMECTHO C IIEJaroroM OIBITOB C JBMXKEHHEM Tela MPU YMEHBIICHUN
BJIMSIHUSA APYTUX TEJN, NPEMATCTBYIONIHX IBIKEHHUIO.

AHanu3 1o cxeme IoCNie PACCY)KICHUS C IeJaroroM TeKCTa lanuiest ¢ ONUCaHHEM MBICIEHHOrO
JKCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HMHEPIHHM; BBIIIOJHEHHE 3aJaHUil 10 TEKCTy (CMBICIOBOE
YTEHHE).

OOcyxieHne o1 pYKOBOJICTBOM IIE€Aarora BO3MOKHOCTHU BBITIOJIHEHHUS 3aKOHA MHEPIIMU B PA3IMIHBIX
cUcTeMax OTCYETA.

HaOmronenue u oOCyXIEHHE COBMECTHO C IIEaroroM MEXaHHMUYECKUX SIBICHUH, MPOUCXOISIINX B
cucteMe orcuéra «Tenexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM JBHKEHHH OTHOCHTENBHO KaOMHETa
¢buzuKw.

JleficTBUS ¢ BEKTOpaMHU CHJI: BBINOJIHEHHE 3aJaHUN 1O CIIOKEHUIO M BEIYMTAHUIO BEKTOPOB.
HaOmionenne 3a mpoBEIEHHWEM OIBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTb YCKOPEHHS Tela OT
MIPUJIOKEHHON K HEMY CHJIBI M MacChI Tela.

AHanu3 1 00BSICHEHHUE C OITOPOH Ha TEXHOMOIMYIECKYIO KapTy IO PYKOBOJICTBOM IIE/larora sBJICHUH ¢
HCIIONIb30BaHIEM BTOPOro 3aKkoHa HproToHa.

Perrenne THTOBBIX pacy€THBIX 3amad B 1—2 [eiicTBUS ¢ OMOPOil Ha ajlroOpuTM, MPEeIBAPHUTEIHLHO
pa300paHHBIi COBMECTHO C MEJaroroM C HCIIONb30BAaHHEM BTOPOro 3akoHa HploTOHa W mpasmia
CITOXKCHUS CHIL.

OmnpeneneHne COBMECTHO C MEIaroroM >KECTKOCTH MPYKHUHBL.

AHanu3 cuTyalyii ¢ OIMOpOH Ha TEXHOJNOTMYECKYIO KapTy IOA PYKOBOJCTBOM II€arora, B KOTOPBIX
HAOMIOAr0TCs ynpyTre aedopMaiui, 1 uX 00bsICHEHHE C HCIIOIh30BaHNEM 3aKoHa [ 'yKa.
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JIBHKEHHH.
JlaGopaTopHble paGoThl M ONBITHI.
1. UccnenoBanre 3aBUCUMOCTH CHJIBI TPECHUS

CKOJNBXKEHUSI OT CHJIBI  HOPMaJbHOTO
JIaBJICHMUS.
2. Ompenenenne  KodQQUIUEHTa  TPEHUS
CKOJIBYKCHUSL.

3. Onpenernenue KECTKOCTH NP YKHUHBI.

Pemenne THMOBBIX pacy€THBIX 3ama4 B 1—2 neicTBUS ¢ ONOPOH Ha alaropUTM, MPENBApPUTENBHO
pa300paHHBIN COBMECTHO C IIEIaroroM C UCIIOJIb30BaHWEM 3aKoHa [ yka.

HccnenoBanue mpy NOMOIIY NEArora 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMAJIbHOTO
nasiieHnsi. COBMECTHOE 00CYX/IEHNE PE3yIbTaTOB HCCIIEOBAHMS.

OmnpenerneHue 1moj KOHTPOJIEM Teflarora ¢ Onopol Ha KOHCIEKT Kod(dHIeHTa TpEeHNS CKOJTbKEHHSI.
M3mepenne ¢ MOMOIIBIO TieJarora CUibl TPEHHUS MOKOsL.

Pemenne THMOBBIX pacy€THBIX 3amad B 1—2 neiicTBUS ¢ ONOPOIl Ha alroOpUTM, MpPeIBapUTENIBHO
pa3o0paHHBIN COBMECTHO C MEJaroroM C UCIIONb30BaHuEM (POPMYJIBI TS CHIIBI TPEHUS CKOJIBKEHUSI.
AHanu3 mo cxeMe IOocje PACcCyXACHUS NeAarora O ABWKEHHH TEl TONBKO TOJ IEHCTBHEM CHIIBI
TSKECTH — CBOOOITHOTO MaJeHUs.
OOBbsicHeHHE 1O]T PYKOBOACTBOM IeJ]arora He3aBUCUMOCTH YCKOPEHHsI CBOOOTHOTO TaJIeHHs OT MacChl
Tena.

O11eHKa COBMECTHO C T1€1IaroroM BEJTMYHMHBI CHITBI TTOTEHHMS, ASHCTBYIONIEH MEX/Ty IBYMS TelTaMHu (J1J1st
Pa3HBIX Macc).

Amnanus ¢ Ol'[OpOﬁ Ha JII/IJIaKTI/I‘-IeCKI/Iﬁ Marepual ABUXKCHUA He6€CHbIX TSI II0J ﬂeﬁCTBHeM CHJIBI
TATOTCHUA (C HCIIOJIB30BAaHUEM JJOIMOJHUTCIBbHBIX NCTOYHUKOB I/IHd)OpMaLH/II/I).

PemieHre TUMOBBIX pacyE€THBIX 3aad B |—2 JEHCTBUS ¢ OMOpPOM Ha aJrOpUTM, IMPEIBAPUTENHLHO
pa300paHHbBIil COBMECTHO C TI€AaroroM ¢ UCIIOIb30BaHUEM 3aKOHA BCEMHUPHOTO TSATOTCHUS B (OPMYITBI
JUISL pacd€Ta CUJIbI TAKECTH.

HabntoneHne u 00Cysk/ieHHE C TIOMOIIBIO [TE/Iarora OMbITOB 110 U3MEHEHHIO Beca Tella MPH YCKOPEHHOM
JBIKCHUM.

AHanu3 ¢ IOMOILBIO N1e1arora yCIOBHH BOSHUKHOBEHUSI HEBECOMOCTH U IIEPETPY3KH.

Perrenne THMOBBIX pacy€THBIX 3amad B 1—2 neiicTBUS ¢ ONOPOIl Ha ajIropUTM, MPEeIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C IIEZ]ar0roM Ha OMpeelieHHe Beca Tella B Pa3IMYHbIX YCIOBHSAX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHUYECKYIO KapTy MOJA PYKOBOJCTBOM II€farora CHi, JEHCTBYIOIIMX Ha
TENo, MOKOsIIEecs: Ha OMOope.

OmnpeneneHue ¢ IOMOIIBIO Me1arora LEHTPa TSHKECTH PAa3INYHbIX TEl.
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3aKoHbBI
COXpaHeHHs
(10 v)

Wmnynsc  Tema.  H3menenue  umnyisca.
Hmnynve cunvl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaxtuBHOe mBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabora
CHJ TsDKeCTH, ynpyeocmu, mpenus. Ceéa3b
onepeuu u pabomol. IloTeHIMANIbHAS SHEPTUSL
Tena, TOMHATOTO HAaJ TOBEPXHOCTBIO 3EMITH.
Tlomenyuanenaa snepeust CoHcamou NPyHCUHbL.
Kunernueckast SHEPTHS. Teopema 0
KUHemuyeckou dHepeuu. 3aKOH COXPaHEHUS
MEXaHU4YECKON SHEPTUH.

Jemoucmpayuu
1. Tlepemaya mmmynbca TpH B3aMMOACHCTBUH

Tel.

2. IlpeoOpazoBanus
B3aUMOJCUCTBUHU TEIL.

3. CoxpaHeHHe UMIIyJbCa IIPH HEYNPYroM
B3aUMOZECHCTBUHU.

4. CoxpaHeHHE HMITylIbca TPH aOCOJIIOTHO

ynopyrom BBaHMOﬂeﬁCTBHH.

Habnronenne peakTHBHOTO IBH)KEHHSL.

CoxpaHeHHe MEXaHWYeCKOH HSHEPruH INpH

CBOOOZHOM Na/ICHUH.

7. CoxpaHEHHE MEXaHWYECKOM HSHEPTUU IpH
JBIKEHUH TeNa 10 ACHCTBUEM IIPYXKUHBL.

Jlabopamopnvie pabomal u onvimol.

1. Omnpenenenne paOOTBI CHJIBI TPEHUS MPU
PaBHOMEPHOM  [IBIDKEHHH  Tena 110
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. Omnpenenenue pabOThI CHIIBI YIPYTOCTH MPU
noxbEMeE rpy3a C UCIOb30BaHUEM
HETIOABM)KHOT'O ¥ OJIBIKHOT'O OJIOKOB.

3. H3ydeHue 3aKOHa COXpaHSHUS SHEPTUH.

SHEPIUU npu

2L

HaOmonenue n obcyx/1eHre ¢ OMOIIBIO TeJlarora ObITOB, AEMOHCTPUPYIONINX Hepeaady UMITYIIbca
MIpY B3aMMOJICEHCTBUM TeJ, 3aKOH COXPAHEHHsS HMITylIbca NpH aOCOMIOTHO YINPYroM M HEYNPYroM
B3aUMOJICHCTBHH TeIl.

HaOmonenne neMoHCTpalyy 1eaarora CUTyaluidi B OKpYy)Karomiel >KU3HH ¢ MCIIOJIb30BaHMEM 3aKOHA
COXpaHEeHHUs UMITYJIbCa.

PacnozHaBaHue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IO, PYKOBOACTBOM II€arora sBJICHUS
PEaKTUBHOTO ABWXEHUs B pupoe U TexHuke (MC — Ouonorus).

[IpuMeHeHre COBMECTHO C IEJaroroM 3aKOHa COXPAHEHHsS MMITyJbca A pacuéra pe3ysbTaToB
B3aUMOJEHCTBUA Tel (Ha TpuMepax HEYNpyroro B3aWMOJCHCTBUS, YHOPYroro LEHTPAIBHOTIO
B3aMMO-AECHUCTBHS IBYX OAMHAKOBBIX TEJ, OAHO U3 KOTOPBIX HETO-BH)KHO).

Pemenne THMOBBIX pacy€THBIX 3a1ady B 2—3 [eiicTBUSA ¢ ONOPOIl Ha ajlropuTM, MpeIBapUTENIBHO
pa300paHHBIIl COBMECTHO C MEJJaroroM C UCIONb30BaHUEM 3aKOHA COXPAHEHHS UMITYJIbCA.
OmnpenerneHue ¢ OMopoil Ha AMAAKTUUECKUH Marepuail paboThl CHIIBI YIIPYTOCTH ITPH MOABEME Ipy3a
C HCIIOJIb30BaHNEM HENOABIKHOTO M MOABMKHOTO OJIOKOB.

M3MepeHue coBMECTHO C MeAaroroM MOITHOCTH.

H3mepenue ¢ moMoIIbIo Neiarora MoTeHIaIbHOW SJHEPTUU YIIPYTO e OPMUPOBAHHON NP YKHUHBI.
I/I3mepeHHe COBMECCTHO C II€cagaroromMm KHHETHYECKOM OHEPIruu Teja 1o JINHE TOPMO3HOTO ITYTH.
Ha6HIOJICHHe 3a OKCICPpUMCHTAJIbHBIM CPABHCHHUEM HU3MCHCHUS HOTeHL[HaHbHOf/II 1 KMHETUYECKOM
SHEPruil Tena NpU JBUKEHHUHU 110 HAKIIOHHOM IUIOCKOCTH.

HabntoneHne 3a dKCHepHMMEHTANIBHON MPOBEPKOW 3aKOHA COXPAaHEHUS MEXaHUUYECKOH SHEPruM Npu
CBOOOIHOM ITaJICHUM.

IIpumeHeHrne Ha Ha4yalbHOM YPOBHE, C ONOPOM Ha IMIAKTUYECKUH MaTepuall 3aKOHa COXPAaHEHHUS
MEXaHUYECKOM dHEPruu AJis pacuéra NOTCHIIMAIBHON U KMHETUYECKON SHEPI Uil Tena.

Perrenne THMOBBIX pacy€THBIX 3ama4 B 1—72 [eiicTBUS ¢ OMOpOIl Ha ajIroOpUTM, MPeIBAPUTEIBHO
pa300paHHBII COBMECTHO C IIEAAr0OroM C HCIOJIb30BAHUEM 3aKOHA COXPAHEHHSI MEXaHUUECKOM SHEPI U,
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Paznen 9. Mexannyeckue Kojie6aHust M BOJIHBI (15 1)

Mexannueckue
Kosebanus (7 4)

KonebarensHoe  nmBwkenune.  OCHOBHBIE
XapaKTePUCTUKU KOJIEOAHWH: MEpPHOJ, 4acToTa,
aMIUuTyna. Mamemamuueckutl U Npy*CUHHBLU

masmuuxu.  [lpespawjenue  sHepeuu  npu
KoneOamenbHOM O8UICEHUL.

Baryxatomue KoynebaHus. BbIHYXICHHBIE

konebanus. Pe3oHaHc.

Jemoncmpayuu’

1. HaOnromenne  koneOaHwii  Teln  TOJ
JNEUCTBHEM  CHJIBI  TSDKECTH U CHIIBI
YIIPYTOCTH.

2. HaGmoznenue koneOaHui Tpy3a Ha HUTU U
Ha MIPY>XHHE.

3. HabnioneHue BBIHY)XICHHBIX KOJIeOaHUH M
pe3oHaHca.

Jlabopamopnvie padomot u onvimel.

1. Ompenenenrie  4actoTel W IEepuoja

KoJe0aHNi MaTEMaTHYECKOT'O MasITHHKA.

2. OmpenesieHre  49acTOThl W [epHOIa
KONeOaHUi MPYXMHHOTO MasTHUKA (WM
3JIEKTPOHHAS IEMOHCTPALIKs).

3. UccnenoBanne  3aBUCUMOCTH — HEpHOIA
KoeOaHMH MOIBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. UccnenoBaHue  3aBHCHMOCTH  IlepHOza
KoJe0aHMH NPYKHHHOIO MAasTHHUKA OT
Macchl rpy3a (wmu ANEKTPOHHAS
JEeMOHCTpAIIHs).

5. IIpoBepka  HE3aBUCHMOCTH nepuoaa
KoJe0aHui Trpy3a, ITOJABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OBITEL, AEMOHCTPUPYIOIINE 3aBUCHMOCTb

nepuoza Korebanuit MPY>XKHHHOT'O
MasiTHUKa OT MAacCChl rpy3a M XKECTKOCTU
MPY)KHHBIL.

7. Usmepenue YCKOpEHUS CBOOOTHOTO
HaIeHus (mm AIEKTPOHHAS
JIEMOHCTPAIIHS).

HaOmonenue xonebanuii moj AeHCTBUEM CHI TSDKECTH M YIPYTOCTH M OOHapY)KEHHE IIPU TTOMOIIN
nejarora Nog00HBIX KOeOaHU B OKPYKaIOIEM MHUPE.

AHan3 COBMECTHO C TI€aroroM KojiebaHuii rpy3a Ha HUTH U Ha IpykuHe. Onpe/iesieHne 1o alrOpuTMy
YacTOTHI KOJIeOaHUI MaTeMaTHYECKOr0 U MPYKUHHOT'O MasITHAKOB.

Habmonenue u o0bsicHEeHNE ¢ IOMOIIBIO TI€Aarora siBJICHUs] pe30HaHca.

HccnenoBanre c Omopoil Ha ajlrOpUTM, IPEABAPHUTEILHO Pa300paHHBIA COBMECTHO C IIEIarorom,
3aBHCHMOCTH TIEpHO/Ia KOJIeOaHUH OABEIIEHHOTO K HUTH I'py3a OT JUTUHBI HUTH.

ITpoBepka c onopoif Ha TEXHOIOTMUECKYI0 KapTy MO PYKOBOACTBOM IeAarora He3aBUCUMOCTH IIepHoa
KoJie0aHui rpy3a, MO/BEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habimonenne n o0CykeHre 10 PyKOBOACTBOM IeJIarora OIbITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
neproia KonebaHuii Npy)KMHHOTO MasiTHAKA OT MaccChl Tpy3a U )KECTKOCTH NP YK HHBI.

IIpuMeHeHue ¢ MOMOIIBIO IIearora MaTeMaTHYECKOTr0 M MPYKUHHOTO MasTHUKOB B KauecTBE Mozenen
JUIsl OTIMCAaHUs KOJIeOaHUH B OKpY)KaroOIeM MUpE.

PemieHre TUMOBBIX pacyE€THBIX 3amad B 1—2 JEHCTBUS ¢ OMOpPOM Ha aJrOpuUTM, IMPeIBapUTENHLHO
pa300paHHbBIil COBMECTHO C TI€AaroroM, CBS3aHHBIX C BBIYHCICHUEM HJIM OIEHKOW 4acToThl (IIepHoja)
KoJe0aHuit
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Mexannveckue
BOJIHBL. 3BYK

(8w

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUIECKUX BOJTH. Ipoodonvhvie u
nonepeunvle 60HbL. [[IUHa 80aHbI U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 8oaHbl 8
meépoom mere, ceticmuueckue gonnvl (MC).

3ByK. [pomkocms 36yKa u Gvicoma MOHA.
Ompaoicenue 36yka. Hngpaseyk u yiompaseyx.

Jemoncmpayuu’

1. PacnpocrpaHeHue
TIOTIEPEYHBIX BOJIH.

2. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKyCTHYECKHWil pe3oHaHC.

MIPOJOJIbHBIX u

OOHapyXeHHe 1 aHAJIN3 C TIOMOIIBIO Te/Iarora BOJTHOBBIX SIBICHHH B OKPYXKAIOIIEM MHpE.
HaOmonenne coBMECTHO C TEOAaroroM pacrpocTpaHEHUsl MPOJOJBHBIX M IIONEpEYHBIX BOJMH (Ha
MOJIENIN) 1 O0HAPYXKEHHUE aHAJIOTHYHBIX BHIOB BOJIH B TIPUPOJIE (3BYK, BOJSTHBIC BOJIHEI).

Brrunciienue B 1—2 neicTBUS ¢ OMOPO HAa aJlTOPUTM, MPEIBAPUTEILHO Pa300paHHBI COBMECTHO C
MeJaroroM JUIMHBI BOJIHBI M CKOPOCTHU PacIpOCTPAHEHUs 3BYKOBBIX BOJH.

HaOmionenne 3a BKCIIEpUMEHTAIBHBIM ONPEAEIEHHEM TPAHMI] YaCTOTHI CIBIIUMBIX 3BYKOBBIX
KoJIe0aHui.

HaOmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C UCIONB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

HaGimonenne 1 00bsICHEHUE € TIOMOLIBIO NeIarora sBJIeHHs aKyCTHYECKOro pe30-HaHca.

UreHne COBMECTHO C MEIaroroM OpUTHHAJIBHOIO TEKCTa, MOCBSINEHHOTO HCTIOIB30BAHUIO 3BYKA (MK
yIAbTPa3ByKa) B TEXHUKE (IXOJIOKAIMS, YAbTPA3BYK B MEAUIIMHE U JIP.); BHITIOIHEHHE 3a/1aHUH 110 TEKCTY
(cMBICIIOBOE YTEHME)

Pa3zznen 10. DieKTpOMAarHUTHOE 10JIe M 3J1eKTPOMArHUTHBIE BOJTHBI (8 1)

JIEeKTPOMArHUT
Hoe 1o0J1e

¥ JJIEKTPOMAarHu
THbIE BOJIHBI
(8w

noe.
BOJTHBI. Ceoticmea
INEKMPOMAZHUMHBIX B0H. Llxana
INEKMPOMAZHUMHBIX ~ 807H.  Hcnonv3osanue
INEKMPOMASHUNHBIX 80H O COMOBOU CEA3U.
OneKTpoMarHuTHas npupona CBeTa.
CxopocTh cBeta. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu®
1. CpoiicTBa 37IEKTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOWCTBA CBETA.
Jlabopamopnvie pabomal u onvimol.
1.M3ydyeHnne CBOWCTB 3IEKTPOMArHHUTHBIX
BOJTH C TIOMOIIBbIO MOOHMJIBHOTO Tene(oHa.

DNeKTpOMarHuTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne MPOCTBIX PACCY)KAECHHH Ha OCHOBE IOJATIOTOBIICHHBIX BBIPAKEHWH, OOOCHOBBIBAIOIINX
B3aUMOCBA3b JJICKTPUIECKOI'0O U MAarnuTHOI o MoJIeH.

HabntoneHne 3a 9KCHEepUMEHTABHBIM W3y4eHHEM CBOKMCTB 3JEKTPOMArHUTHBIX BOJH (B TOM 4HCIE C
MOMOILIBI0 MOOMIILHOTO Telnedona).

AHanu3 ¢ IOMOILBIO Ne1arora PeHTTeHOBCKUX CHUMKOB YEJIOBEUECKOT0 OpraHu3Ma.

AHan3 COBMECTHO C I1€1aroroM TEKCTOB, OMHCBHIBAIOIINX MPOSIBICHHS 3JIEKTPOMArHUTHOI'O 3Ty EHHS
B TIIPUPOJE: )KUBBIE OPraHU3MBI, H3JTydeHNs] HEOECHBIX Tell (CMBICTIOBOE YTEHHE).

Pacnio3naBaHue U aHaNN3 Pa3IMYHBIX IPUMEHEHUH 3JEKTPOMArHUTHBIX BOJIH B TEXHHKE C OIOPOH Ha
TEXHOJIOTMUECKYIO KapTy 0] pyKOBOJICTBOM II€/larora.

Perrenne THMIOBBIX pacy€THBIX 3amad B 1—2 neifcTBUS ¢ OMOpOIl Ha ajIroOpUTM, MPeIBapPHUTEILHO
pa300paHHBII COBMECTHO € MEJAroroM C MCIOIb30BaHUEM (OPMYI I CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Pa3nen 11. CBetoBbie siBienus (15 u)

3aKoHBI
pacmpocTpaHeHHn
1 cBeTa (6 1)

JlydeBas Momenb cBeTa. VICTOYHHKH CBeTa.
Ipsimonunetinoe  pacnpocmpanenue — ceema.
3ammenus Connya u Jlynol. OTpaxkeHue CBeTa.
IInockoe 3epkano. 3axon ompadicenus ceéema.
IIpenomnenue cBeta. 3aKoH NPETOMIICHUS
cBeta. [lonHoe sHympennee ompadicenue céema.
Hcnonvzoeanue noinozo 6HympeHnHe2o
ompagicenus 8 ONMUYECKUX C8eMOB0OUX.

Jemoncmpayuu’

1. IIpsiMonuHEitHOE pacpoCTpaHEeHHE CBETA.

2. OTpakeHue cBerTa.

3. [lonyyeHne w300pakeHHH B IJIOCKOM,

BOTHYTOM U BI)Il'IyKIIOM 3€pKaJjax.

4. [penomienue ceera.

5. OnTHyecKuit CBETOBO/I.

Jlabopamopnvie padomot u onvimel.

1. UccnenoBanue 3aBUCHMOCTH yria
OTpa)KEHHs CBETOBOTO JIyda OT YyIJja
HaJeHusI.

2. V3ydyenne XapakTepUCTHK H300pa)KeHUS
IpeAMEeTa B INIOCKOM 3epKajie.

3. Uccnenopanue 3aBHCHMOCTU yria
IPEIOMJICHHSI CBETOBOrO JIyda OT yIja
[aJeHUsI Ha TPAHHIE «BO3LyX—CTEKIION.

HabmromeHue OIMBITOB, JAEMOHCTPUPYIONIMX SBJICHHE NPSIMOIUHEHHOrO pACIpPOCTPAaHCHUS CBETa
(BO3HHUKHOBCHHE TCHU U TIOIYTCHH), U MX UHTEPIIPETAIUS C HCIIOIH30BAHNEM MTOHATHUS CBETOBOTO JTyYa.
OObsicHeHHE W MOJIETTMPOBAHUE TIOCIIE PACCY)KICHUS C MEaroroM o CXeMe COJIHEYHOTO M JIYHHOT'O
3aTMEHUI.

HccnenoBanue ¢ ormopoil Ha TEXHOJOTMUECKYIO KapTy MO PYKOBOJICTBOM Ielarora 3aBUCUMOCTH yTia
OTpPa)KE€HHs CBETOBOTO JIy4a OT yrjia MaJeHusl.

WzydeHue ¢ MOMOIIBIO Ielarora CBOMCTB W300pakeHHs! B IIIOCKOM 3€pKaJie.

Habnronenue u 00bSICHEHHE COBMECTHO C TIEJarOrOM OIBITOB TI0 MOTYYCHUIO U300pakKeHUH B BOTHYTOM
1 BBIYKJIOM 3epKaiiax. HaOmroeHue 1 00bICHEHHE MTOCIIE PACCYKICHHUS C TIEaroroM IO CXEME OIBITOB
[0 TIPEJIOMJICHUIO CBETa Ha TPAaHULE PA3JIMYHBIX CPEJl, B TOM UYHCJIE OMNBITOB C MOJHBIM BHYTPEHHUM
OTpa’KEHHEM.

UccnenoBanre moa pykOBOJACTBOM IeJarora 3aBUCHUMOCTH yIjla TPEOMJIEHUS OT yIjia NaJeHUs
CBETOBOI'0 JIy4ya Ha IPAHULE «BO3LyX—CTEKIIO».

Pacro3HaBaHve ¢ TOMOIIBIO Menarora siBJICHUN OTPa)KEHUsI U MPEJIOMJIEHHUS CBETa B IMOBCEIHEBHOU
JKU3HHU. AHAIN3 U 00BSICHEHHUE COBMECTHO C MEAaroroM sIBJICHUS ONTUYSCKOr0 MUPaKa.

PemieHre TUMOBBIX pacdyE€THBIX 3amad B 1—2 JEHCTBUS ¢ OMOpPOM Ha alrOpUTM, IMPeIBAPUTENHLHO
pa300paHHBI COBMECTHO C MEAaroroM ¢ MCIOIb30BAHUEM 3aKOHOB OTPa)KEHUS M MTPEJIOMIICHHSI CBETa.

JIuH3bI
U ONITHYECKHE
npudopsI (6 1)

Jlunza. Xox nyueit B nuH3e. Onmuueckas

cucmema  (omoannapama, MUKpockona —u
meneckona (MC). [Iiaz kax onmuyeckas
cucmema. bauzopykocmo u 0anbHO30pPKOCHb.
Hemoncmpayuu’®

1. Xon mydeit B cobuparomei TuH3e.

2. Xon nydeii B pacceMBaroIIeH JTHH3E.

3. Tlony4yenue u300pakeHUit C MOMOIIBIO
JIAH3.

4. MpuHTIHI eHACTBUSI
MHKPOCKOIIA ¥ TEJIECKOTA.

5. Monens riasa.

¢oroammapara,

[Nonyuenwue o KOHTPOJIEM Tearora U300paKeHui ¢ MOMOIIBIO COOMPAIOIIEH U pacCcerBaroIIeit JIUH3.
Ormpezienenue ¢ ONOPOil Ha alNroOpuTM pa3pabOTaHHOI'0 COBMECTHO C IearoroM (OKyCHOTO pacCTOSHUS
¥ ONITHYECKOW CHITBI COOMPAIOIIEH JINH3BL.

AHanm3 COBMECTHO C I1€1ar0roM yCTPONHCTBA U IPUHINIIA IEHCTBHS HEKOTOPBIX ONTHYECKUX TPUOOPOB:
(oroammapara, Mukpockorna, Teneckona (MC — OHOIOrus, aCTpOHOMIS).

AHanm3 ¢ onopoi Ha TEXHOIOTHUECKYIO KapTy IO PYKOBOJCTBOM IeJjarora siBJI€HHH OIM30pyKOCTH U
JATbHO30PKOCTH, ipuHIHMIA aeiicTBus 0ukoB (MC — Ounomnorus).
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Jlabopamopnsie padomot u onvimel.

1. ITonydenne u300paKEHUH C MOMOIIBIO
cOOMparomIei JINH3BL.

2. OnpenencHue (OKYCHOTO PACCTOSHUS U
ONTHUYECKOM CHIIBI COOUpAFOLIEH TMH3BI (MK
9JIEKTPOHHAS AEMOHCTPAIHS).

Pa3noxxenne
0eJjioro cBera
B ciekTp (3 u)

Paznoowcenue  6enoco ceema 6 cnexmp.
Onvimer Hotomona. Cnoowcenue cnekmpanoHvix
yeemos. [Jucnepcus ceema.
Jemoncmpayuu’
1. Pa3noxenue Oeoro CBeTa B CHEKTP.
2. [Tonydenue Oemoro cBera MPH CIOKCHUU
CBeTa pa3HBIX I[BETOB.

Jlabopamopnvie padomot u onvimel.

1. OnbITEl 1O pa3nokeHHo Oenoro ceera B
CIIEKTP.

2. OHLITLI IO BOCIIPUATHIO IBETA IMPEIMETOB
Opd WX HAOJIOJEHUH 4Yepe3 I[BETOBBIE

GUIBTPHI.

Habnronenue coBMECTHO ¢ TI€1aroroM Io pasioyKeHHUI0 OeIoro CBeTa B CIEKTD.

Habmtonenue u o0bscHeHHe Ha 6a30BOM YpOBHE IOl PYKOBOJCTBOM II€arora OIBITOB 110 HOMYy4EeHHIO
0eJ10ro cBeTa MU CIIOXKEHUU CBETa PAa3HBIX I[BETOB.

[TpoBenenre U o0ObSICHEHNE 110]] PYKOBOJICTBOM II€Aarora OIbBITOB 10 BOCIIPHUATHIO I[BETA MPEIMETOB
NP UX HaOJNIOJICHUH Yepe3 IIBETOBbIEC (DHILTPHI (IIBETHBIE OYKH).

Pa3nen 12. KBanrtoBbie siBiienust (17 u)

Hcnyckanue
U TIOTJIOIIeHUE
cBeTa aTOMOM
(49)

Onvimul Pezepgopoa v TianetapHasi MOJIENb
atroma. Mogens atoma bopa. Hcmyckanue u
noznowenue  ceema  amomom.  Keanmul.
Jlunetivamoie cnexmpeot.

OOcyxieHne ¢ TOMOILBIO ITeflarora ey ObIToB Pesepdopaa mo uccnenoBaHuIo aTOMOB, BBIABIKCHIE
THIIOTE3 O BO3MOXHBIX PE3yJbTaTaxX OIbBITOB B 3aBUCUMOCTHU OT IPEAINOJIAraeMoro CTPOEHHs aTOMOB,
(opMyTupoBaHKE BEIBOIOB U3 PE3YIbTATOB OIBITOB.

OOcyxJeHHue ¢ OMopoil Ha TEXHOJOTMYECKYI0 KapTy I0J] PYKOBOICTBOM II€Zlarora NpOTHBOPEUHI
IUIaHETapHOM MOJIETM aTOMa M OCHOBAHMIA JUId TunoTe3bl bopa o craroHapHBIX OpOUTaxX AJIEKTPOHOB.
HaOntoneHue cOBMECTHO ¢ MEAAroroM CIUIOMIHBIX M JMHEHYATHIX CHEKTPOB W3IYYCHMS Pa3IMYHBIX
BetecTB. OOBsICHEHNE C ONTOPOH Ha AUJAKTHUIECKUI MaTepHall JINHEHUAThIX CIIEKTPOB U3JIydEHUsL.

Ctpoenue
aTOMHOT O SI/Ipa
69

PaauoaktuBHOCTD. Anbgha-, bema- u camma-
uznyyenus.  CTpoeHHME  aTOMHOIO  sIfpa.
Hyxnonnas mooens amomnozo aopa. Hzomonei.
Paouoaxmusnsie npespaweHus. Ilepuoo
noypacnada amomHsix s0ep.

Jemonucmpayuu

1. CriexTphl U3ITYyICHUS U TIOTIIOMICHUS.

2. CrieKTpbl pa3IMYHBIX Ta30B.

OOCyXIeHHEe COBMECTHO C TMEJIAroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUSI sipa.

OmnpejeneHue Mo cxeMe ¢ MCMONb30BaHUEM METOMYECKOr0 Marepuala Moj PyKOBOJCTBOM Iearora
COCTaBa sifiep MO 3aJaHHBIM MAacCOBBIM M 3apSIOBBIM YHCIAM M 110 MOJOKCHUIO B MEPUOANYECKON
cucreme daeMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOACTBOM MEarora U3MEHEHHs COCTaBa sijpa
U eT0 TOJIOKEHUS B IEPHOAMUYECKOH cucTeMe mpu || -paanoaktuBHOCTH (MC — Xumiust).
HccnenoBaHue ¢ MOMOIIBIO MEAarora TPEKOB | | -4acTHIl MO TOTOBBIM (hoTorpadusim.

Habmronenune 3a nqeMoHCTpaiued paboThl H3MEPEHHS PAIUAIIMOHHOTO (OHA C TIOMOIIBIO JTO3UMETPA,
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3. Crextp Bomopona.

4. HaGmonenue TpexoB B kamepe Buibcona.

Jlabopamopnsvie padomot u onvimol.

1. Habniooenue cniownblx u JAUHEUHAMbIX
CHEKMPO8 UBTYYEHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.
AHanm3 COBMECTHO C TEIaroroM OWOJOTMYECKUX W3MEHEHHWH, IMPOUCXOJSIINX MOJ AeHCTBHEM
pannoakTUBHBIX u3mydenuii (MC — Ouonorus).

Habmonenue nemMoHcTpanmu 00 HMCHONB30BaHWE PaJMOAKTHBHBIX HM3NydeHui B MeauimHe (MC —
Ouomnorus).

YacTUIBI IO TOPMO3HOMY Tyt (TIO
(ororpadusm) (v 3JIEKTPOHHAS
JIEMOHCTpAIIHs).
SnepHbie SlnepHble peakuuu. 3aKOHBI COXpaHEHHs | PellleHHe THUIOBBIX pacu€THBIX 3ajad B 1—2 JICHWCTBHUs C OMOPOM HA AJTOPUTM, MPEIBAPUTEIHHO

peaxkuuu (7 4)

3apsI0BOI0 U MAacCOBOT'O YHCEN. DHepaeus cesa3u
amomuvix  si0ep. Cei3b  maccvl U IHEP2ULL
Peaxyuu cunmesa u denenusi adep. Ucmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHas SHepreTHkKa. eticmeus
PaouOaKmueHvlX — UNYHEHUll  HA  JCUBble
opeanusmul (MC).

Hemoncmpauyuu

1. Padora cuéTumnKa HMOHHU3HUPYIOIIUX
U3IIy4EHU .

2. Peructpamus  u3nydeHHS — IIPUPOIHBIX

MHHEPAJIOB U MPOLYKTOB.
Jlabopamopnule pabomal u onvimol.
1. smepenne paguoakTUBHOrO QoHa (Wiu
3JIEKTPOHHAS IEMOHCTPAIIHS).

pa300paHHbBIIl COBMECTHO C TIEAAroroM C NCIOJIb30BaHHUEM 3aKOHOB COXPaHEHHsI MACCOBBIX U 3apPsA0BBIX
YHCceNl Ha OmpeselieHHe Pe3yabTaToB SACPHBIX PEakiyi; aHaliu3 BO3MOXKHOCTH WJIM HEBO3MOXXHOCTH
SJIEPHON peaKIyy.

O11eHKa ¢ TIOMOIIBIO MTeIarora SHEPTUH CBS3U SIEp C UCIONb30BaHueM (HOpMYIIbl DHHINTEHHA.
OOCyXJileHne COBMECTHO C TEAaroroM IepCHEeKTUB HCIIOIb30BaHHS YIPABISEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOCyXIeHHne COBMECTHO C IEAAaroroM MPeuMyIIECTB 1 IKOJIOIHYECKUX MPpo0IieM, CBSI3aHHBIX C SJEPHOM
sHepreTukoit (MC — skonorus).

IloBTOpHTEILHO-0000aK0 M MOAYJB (9 Y)

CucremaTuzanus
H 0000I1IeHHE
MPEIMETHOTO
coJiepKaHus

M OIIBITA
JIEATEILHOCTH,
proOpe-TEHHOTO
MIPY U3Y4EHUHU
BCEro Kypca
lIN76371978

OO6o0menne  comepXaHUA  KaXIOro M3
OCHOBHBIX pa3zenos Kypca (N7EINH
MEXaHWYIECKHUE, TEIUIOBBIE, JJIEKTPOMArHUTHBIE,
KBAHTOBBIC SBJICHUSL.

HayuHplif METOZ TO3HAHUS U €70 peaau3anus B
(PU3HMUECKUX HCCIIEOBAHUSIX.

CBs3b QMBUKH W COBPEMEHHBIX TEXHOJIOTHH B
obiacTu mepemayd WHPOPMAINH, DHEPTETHKE,
TpaHCIIOpTE

BrimonHeHue ¢ moMoIbo negarora y4eOHbIX 3aJaHUH, TPEOYIONHMX 1eMOHCTPALMN KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX ECTECTBEHHOHAYYHYI0 TI'PaMOTHOCTh: INPHMEHEHHS MOJYYCHHBIX 3HAHUH s
Hay4YHOr0 OOBACHEHUs (U3MUECKUX SBICHUH B OKPYKAIOIIEH NMPHUPONE U IOBCEIHEBHOM >KU3HHM, a
TaKkKe BBIABJICHHUS (HM3MUYECKUX OCHOB Psfa COBPEMEHHBIX TEXHOJIOIMH; MPHUMEHEHUsI OCBOCHHBIX
9KCIIEPUMEHTAIIBHBIX YMEHHUU U UCCIIeNOBaHUS (PU3NUECKUX SBJICHUH, B TOM YHCIE A MPOBEPKH
THITOTE3 W BBIABICHHUS 3aKOHOMEPHOCTEH.

Perrenne THTOBBIX pacu€THBIX 3amad B 1—2 [eicTBUS ¢ OMOPOIl Ha alrOpUTM, IMPEIBAPHUTEIHEHO
pa300paHHBIN COBMECTHO C ITIEIaroroM, B TOM YHCIIE MPETOIATAONINX HCIIOIb30BaHNE (HH3HUECKOI
MOJIETIM ¥ OCHOBAHHBIX HA COEPKAHUM PA3IUYHBIX Pa3AEIoB Kypca (QU3UKH.
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IIpu pa3pabotke paboueil mHporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh yYTE€Hbl BO3MOXXHOCTHU
MCITIOJIb30BaHUS JIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCS Y4eOHO-METOAMYECKUMHU MaTepuajiaMu
(MyJIbTUMEIUIHBIE TPOrPAMMBI, JIEKTPOHHBIE YYEOHUKU U 3aJaUHUKH, JIEKTPOHHBIE OMOJIMOTEKH, BUPTYalbHbIE TaOOpaTOpuH,
UTPOBBIE MTPOrpaMMbl, KOJUIEKIIUU LHU(PPOBBIX 00pa30BaATENbHBIX PECYPCOB), PEAIM3YIOMIMX AuJakTuueckrue Bo3MoxkHocTH UKT,
COJIEp’KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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