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I[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma mo gusmke JUIst 00YJaIOIIMXCs ¢ 3aCPKKON MCUXUIECKOTO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 00Imero o0pa30BaHHUS MOJArOTOBJIEHA HAa OCHOBE
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa OCHOBHOTO OOIIETr0 00pa30BaHUs
(ITpukaz MunanpocBemenust Poccum ot 31.05.2021 r. Ne 287) (manmee — DdI'OC 0O0O0),
denepabHON aIaNTHPOBAHHON 00pa30BaTENBLHOM MPOTPaAaMMBbl OCHOBHOTO 00Iero oOpa3zoBaHUs
UIs O0y4arolMxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (IIpukaz MunnpocsemieHus
Poccun ot 24 Hos0ps 2022 r. Ne 1025), ®enepanbHoil pabouell mporpaMMbl OCHOBHOI'O OOILETro
oOpa3zoBanus 1o yueOHOMY TipenmeTy «DPusnka» (0a30BbIi ypoBeHB), KoHIENIIMN MpemnojaBaHus
yueOHoro mpeamera «dusuka» B 00pa3oBaTeIbHBIX oOpranusanusx Poccuiickoit deneparum,
peanu3yoImrx OCHOBHBIE 0011e00pa3oBarenbHble mporpaMmel, PenepanbHOi paboueii mporpaMMel
BOCIIUTAHMSI, C YYETOM paclpeiesieHHbIX MO KiaccaM MpOBEpSIeMbIX TpeOOBaHUUM K pe3yibTaTam
ocBoeHus: denepanbHON aganTHPOBAHHOW 00pa30BaTEIBLHON MPOTrpaMMBI OCHOBHOTO OOIIETo
o0Opa3zoBaHus 7151 00YYAIOIINXCS € 33JCPKKOIM IICUXUIECKOTO Pa3BUTHSL.

OO0mas xapakTepucTuKa y4eOHOro npeaMera «Ousuka»

YueOnbiii peamer «Pu3MKa» SBISAETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX
IIPEIMETOB, OCKOIBKY (PU3MUECKUE 3aKOHBI MUPO3/1aHUs SBISIOTCS OCHOBOW COAEp)KaHUS KYpCOB
XUMUHU, Ouonoruu, reorpadpuu M actpoHoMud. DH3HKa BOOPYKAET OOYYAIOIIUXCS HAYyYHBIM
METOJIOM IO3HaHUs, O3BOJISIOIIUM OJIYy4aTh OOBEKTUBHbIE 3HaHUS 00 OKPYKAIOLIEM MUDE.

[Ipenqmer MakcHMManbHO HampaBieH Ha (OPMHUPOBAaHHME HHTEpeca K MPHUPOJHOMY H
COLMAJIBHOMY MHpY, COBEpLIEHCTBOBAHUE [T03HABATENbHON AedTenbHOoCcTH oOyuatomuxcs ¢ 311IP 3a
CUET OBJIAJICHHUSI MBICIHTEIBHBIMH OTECpPAIlMSIMUA CPAaBHEHHS, 00OOIICHUS, Pa3BUTHE CIIOCOOHOCTH
apryMEeHTHPOBaTh CBOE MHEHUE, (HOpMUPOBAHHE BO3MOXKHOCTEH COBMECTHOM EATEIIbHOCTH.

N3yuenne ¢usznkn crocoOCTByeT pa3BuTHIO y oOydarommuxcsi ¢ 3IIP mpocTpaHcTBEHHOTO
BOOOpakeHUs, (PYyHKIMOHAIBHOW TPaMOTHOCTH, YMEHMsS BOCIPHHMMATh W  KPUTHYECKU
aHAJIM3UPOBATh MHPOPMAIIHIO, IPEJCTABIECHHYIO B Pa3IMUHbIX (popMax. 3HAUMMOCTh IIpeaMeTa s
Pa3BUTHS )KU3HEHHON KOMITETEHIIMK 00YUalOIIMXCsl 3aKII04aeTCsl B YCBOGHUH OCHOBBI (PU3MUYECKUX
3HaHWUN, HEOOXOJMMBIX JJIsi TMOBCEIHEBHOHN >XHM3HHM; HAaBBIKOB 3/J0pPOBOTO U O€30MaCHOrO s
YeJI0BEKA U OKpYXKarolllel ero cpepl 00pasa xKU3HH; HOpMUPOBAHUH FKOJIOTHUECKON KYJIBTYpHI.

[TporpammMa oTpaxaer coxaep:kaHue oOydeHHs mpeaMeTy «DHU3uKa» C y4eToM OCOOBIX
o0pa3oBaTenbHbIX NoTpedHoCcTel oOyuatomuxcs ¢ 3I1P. OBnajgenue JaHHBIM Y4eOHBIM IPEIMETOM
MIPEJICTABISIET ONpPENENICHHYI0 TpyAHOCTh Juis oOywarommxcs ¢ 3[IP. Ot1o cBsizaHo ¢
0COOEHHOCTSIMHM MBICTUTEIBHOMN 1eATEbHOCTH, MEPUOTNIECKUMHU KOJICOAHUIMH BHUMAaHUS, MaJIbIM
00BEMOM TNaMSTH, HEJOCTATOYHOCTHIO OOIEro 3amaca 3HaHHWM, MOHM)KEHHBIM O3HABATEJIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOIO PA3BUTHS.

s npeononenus TpyaHoOcTed B M3ydeHHHM yuyeOHoro mnpeamera «dusmka» HeobOXxoauma
ajanTanus odbeMa M XapakTepa yueOHOro mMarepuaia K IMO3HaBaTEIbHBIM BO3MOXHOCTSIM JaHHOM
KAaTeropuu OO0yYaroIMXcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BaHUE AallTOPUTMOB,
BHYTPUIIPDEIMETHBIX M  MEXKIIPEIMETHBIX CBSI3€H, IIOCTEIIEHHOE YCJIOKHEHUE H3Y4aeMOro
MaTepHaa.

JlanHast mporpamma KOHKPETH3UPYET COJEp)KaHUE IPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSAMHU OOPAa30BAaTENBHOIO CTaHAAPTa, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh HW3Y4YECHUs
pas3zfenoB (PU3MKU C Yy4ETOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTro
mpolecca, BO3pPacTHBIX M IICHMXOJIOIMYECKHUX ocoOeHHocTel, oOydaromuxcs ¢ 3P Ha ypoBHe



OCHOBHOTO 001Iero o0pa3oBaHMs, OIpEeNseT MUHHUMAJIbHBI HAOOp OIBITOB, JAEMOHCTPALUH,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, JIAOOPATOPHBIX paOOT, BBIMOIHAEMBIX 00y4atOLIMMHUCS.
Metoanueckold OCHOBOM wH3ydeHUs Kypca «®DPu3nka» Ha YpOBHE OCHOBHOI'O OOIEro
00pa3oBaHMs SBISIETCS CHUCTEMHO-AEATENbHOCTHBIM I0AX0J, O0ECIeYUBAIOLINM 1OCTHKEHNE
JMYHOCTHBIX, METAaNpPEIMETHBIX W MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB IOCPEACTBOM
OpraHu3aly AaKTUBHOW I03HABATENBHOW JEATENILHOCTH OOYYaOLIMXCS, YTO OYEHb BAXKHO IIPH
oO0yuyenuu aereit ¢ 3[1P, 1151 KOTOPBIX XapaKTEPHO CHUYKEHUE TTO3HABATEILHON aKTHBHOCTH.

esn u 3a1aun u3yuyeHusi yaeOHOro npeamera «Puznka

Obwue yenu wzydenus ydeOHoro mnpenmera «Dusuka» npesacrasieHsl B DegepanbHON
paboueii mporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OcHoBHOU 1enbl0 OOyueHHUsi JeTel ¢ 3aJepKKOM IMCUXMYECKOro pa3BUTHA Ha JaHHOM
MpeIMETe SIBJISCTCS: MOBBIIMICHUE COIMAILHON ajanTanuy JeTed depe3 ImpuMeHeHue (PU3MIecKux
3HaHUH Ha MPAKTHUKE.

st obydaromuxcs ¢ 3I1P, tak e, Kak ¥ JUIsl HOPMAaTUBHO Pa3BUBAIONINXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENIbHYIO IPOTPaMMY, JOMUHUPYIOIIEEe 3HaYCHHE PUOOPETAIOT
TaKkue yenu, Kak:

. npuoOpereHue HHTepeca U cTpemieHus oOyvawmomuxcs ¢ 3P k HayuHOMY
W3YYCHUIO MIPUPOIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

. pa3BuTHe 0a30BBIX MPEICTABICHUN O HAYYHOM METOJE MO3HAHUS U (HOPMHUPOBAHUE
HCCJIEI0BATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

. (dbopMupoBaHUE HAYyYHOTO MUPOBO33PEHHsI, HA JOCTYIHOM Juist oOyuatouuxcs ¢ 3[1P
YpOBHE, Kak pe3yibTara HM3y4Ye€HHUS OCHOB CTPOCHHS MaTepur M (PyHIaMEHTAIbHBIX 3aKOHOB
buzuKy;

. (dhopMupOBaHUE TPEIACTABICHUN O POIH (PU3UKHU IS PA3BUTHUS APYTUX €CTECTBCHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JloctuxeHnue 3Tux Lesine 00ecrneuynBaeTcs pelieHUueM CIeAYIOUINX 3a0ay.:

= npuobperenue 0a30BbIX 3HAHMH O JUCKPETHOM CTPOCHMM BEULIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

. npuoOpeTeHne YMEHMH ONMChIBaTh U OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJYYE€HHBIX 3HaHUN U C OIIOPOI Ha IIaH/CXeMy;

. OCBOCHUE METOJOB PELICHUsS IPOCTEUIIMX PacdYE€THBIX 3a4a4 C HCIOIb30BaHUEM
(bu3nyecKux Mozenel ¢ ONopoil Ha alropuTMm;

. pa3BuUTHE YMEHMH HaOmonaTh MPUPOJIHBbIC SBICHHUS M  BBINOJIHATH OMBITHI,

naboparopHbie pabOTHl U IKCTIEPUMEHTAIBHBIE MCCIIEIOBAHUS C MCIIOIH30BAHUEM H3MEPUTEITHHBIX
puOOpoB (MOA PYKOBOACTBOM yUUTENs);

. OCBOCHHE MPUEMOB padOTHI ¢ MHPOpPMAIHECH (PUINISCKOTO COJCPIKAHUS, BKIIOUAS
MH(OPMAITUIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3HMKH, aHATTU3 U OLIEHWBaHUE HH(POPMAIINH;
. 3HAKOMCTBO CO cdepaMu MTpoPEeCCHOHATBHOM NIEATETbHOCTH, CBSI3aHHBIMU C

(I)PI3I/IKOI>'I, " COBPEMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU HA JOCTHIKCHUAX (I)H3H‘IGCKOI>'I HAYKH.

OcobennocTu 0T0OOpa M azanTaluy Y4e0HOI0 MaTepuasa no pusuke

OcHoBoif 00yuenust oOyuaromuxcs ¢ 3[IP Ha mpeamerax ecTECTBEHHOHAYyYHOTO IUKIIA
SBJIIETCS Pa3BUTHE Yy HUX OCHOBHBIX MBICIUTENbHBIX OIEpaluil (aHaau3, CHUHTE3, CpaBHEHHE,
0000I1IeHHE) Ha OCHOBE BBIMOJIHEHUS pPa3BUBAIOIIMX YIPaKHEHUH, (OpPMHpPOBAaHUE IPHEMOB
YMCTBEHHOW pPalOTHI: aHANU3 HCXOIHBIX JaHHBIX, IJAHUPOBAaHUE MaTepuaja, OCYLIECTBIECHHE
MO3TATHOIO M HTOTOBOTO CAMOKOHTPOJIS, a TaKXe OCYLIECTBISETCS JUKBHUIAIMA MPOOEIOB B
3HAHUAX, 3aKpelUIeHue M3y4yeHHOro MaTepuaia, OTpadoTKa ajJropuTMOB, IOBTOPEHHUE
npoiinenHoro. bosblioe 3HaueHWe NpUIAETCS YMEHHUIO paccKa3aTh O BBINOJHEHHOM pabore ¢
MPaBWJIbHBIM YHOTPEeOJEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTMH M COOJIIOJIEHUEM JIOTUYECKUX
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cBs3ell B m3nmaraemMoM Matepuane. Jlns oOywarommxcs 3IIP Ha ypoBHE OCHOBHOrO OOIIETO
00pa3oBaHMsl MO-TIPEKHEMY SBJSIFOTCA XapaKTEPHBIMHM: HEIOCTATOYHBI ypOBEHb Ppa3BUTHUS
OTACJIbHBIX IMCUXHUYCCKUX IMPOLECCCOB (BOCHpI/ISITI/ISI, BHHUMAaHUA, IIaMATHU, MLIIJ_UIGHI/ISI), CHIYKCH HBIM
YPOBEHb WHTEJUIEKTYaJIbHOTO PAa3BUTHSA, HU3KUI YPOBEHb BBIIIOJIHEHUS y4eOHBIX 3a/laHUil, HU3Kas
ycrnemHocTh  o0ydenusi. llostomy mnpu wu3ydenun ¢(usuku TpeOyercs IesieHanpaBIeHHOE
UHTEJUIEKTyalabHOe pa3BuTHe oOyvarommuxcs c¢ 3IIP, orBewaromee wHX 0COOEHHOCTAM U
BO3MOXKHOCTSIM. YueT ocobeHHocTel oOyuaronuxcs ¢ 3[1P tpeGyer, 4ToObl pu W3y4eHUH HOBOTO
MaTtepuaga 00s3aTeIbHO IPOUCXOAMIO MHOIOKPATHOE €ro IOBTOPEHUE; PpaCIIMPEHHOE
paccMOTpeHHe TeM U BOIPOCOB, PACKPBHIBAIOUINX CBS3b (DU3UKUA C JKU3HBIO; aKTyalHu3alus
HEPBUYHOIO )KU3HEHHOI'O OIbITA 00YYatoIUXCS.

YcBoeHue MpOrpaMMHOIO Marepuaija 1Mo (HU3UKE BBI3BIBACT OOJbIINE 3aTPYJHEHHUS Y
obyuaromuxcsa ¢ 3IIP, mostomy Tteopus m3ydaercst 06e3 BBIBOJOB CIOXHBIX (opmyin. 3ajgauu,
TpeOyrole MPUMEHEHHs CIOXHBIX MaTeMaTHYEeCKUX BBIYUCICHUN H (popMyn, B OCOOEHHOCTH
TaKUX TeM, Kak «MexaHndyeckoe ABMKEHHE», «ApXuUMeloBa cuiay, «MexaHudyecKas 3HEprus,
«ONEKTPUYECKHUE SBICHUN», «DIEKTPOMATHUTHBIC SBJICHUS», PEUIAIOTCS B KJacce C IMOMOIIBIO
yUUTENs.

Oco0oe BHMUMaHME NPU U3Y4YEHUU Kypca (U3HKU YyIENseTcs MOCTAHOBKE M OpraHU3aluu
HKCHEPUMEHTA, a TAKXKe MPOBEACHUIO (IIPEUMYIIECTBEHHO Ha KaXJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalUi (BO3MOXXKHO C HCIIOJIb30BAHUEM 3JIEKTPOHHOW JeMoHcTpanuu). HekoTopeie TeMbl
00513aTeNIbHO JIOJKHBI BKIIIOYATh OIMOPHBIE JIAOOPATOpHBbIE pabOThI, KOTOPHIE Pa3BUBAIOT YMEHHUE
[I0JIb30BAThCA MpPOCTEHIIMMU HpuOOpaMy, aHAIU3UPOBATh IIOJIyYE€HHbIE JaHHbBIE. B cBsizu ¢
0COOEHHOCTSIMM TIOBEJEHUS M JAeATeNbHOCTH, oOyuarommxcs ¢ 3IIP  (pacTopMOXEHHOCTS,
HEOPraHU30BaHHOCTh) MPETYCMOTPEH CTPOKAWUIINI KOHTPOJIb 3a COOJIOJICHUEM MPAaBUI TEXHUKHU
0€301aCHOCTH IIPU IPOBEICHUH Ja00paTOPHBIX U MIPAKTHUUECKUX PadoT.

Bornbioe BHIMaHue npu u3ydeHuu Gusnku noapoctkamu ¢ 3I1P obpamaercs Ha oBianeHue
UMH DPAaKTUYECKMMU YMEHUSAMH U HaBblkaMu. [IpenycMaTpuBaeTcs yMeHbIIEHHE o0O0beMa
TCOPCTUICCKUX CBCIIGHI/IfI, BKJIIOUCHUC OTACJIBHBIX TEM WJIM LCJBIX Pas3gCcjiOB B MAaTCpUAJIbl IJIA
0030pHOr0, O3HAKOMHUTEIBHOIO MM (pakyibTaTUBHOrO M3ydeHus. [Ipermnaraercs yMmeHbllEHUE
00beMa MaTEMATHYECKUX BBEIYMCIIEHHUN 3a CYET YBCIIUMUCHUA KAUYCCTBCHHOI'O OIMMCAHUA SIBJICHUHN U
IIPOLIECCOB

JloctaTouyHOE KOJMYECTBO BPEMEHM OTBOAMUTCS HA pPACcCMOTPEHHE TEM M BOIPOCOB,
PaCKpBIBAIOIIUX CBA3b (PU3MKH C )KU3HBIO, C TEMU SIBICHUSMH, HAOIIOACHUSAMH, KOTOPBIE XOPOIIO
HU3BCCTHBI YYCHHUKAM U3 UX )KU3HCHHOTI'O OITbITA.

MaxkcuManabHO HCHOJB3YIOTCA MEXKIPEAMETHbIE CBA3M C TAaKUMM JUCHUIUIMHAMHU, Kak
reorpadus, Xumusi, Ouosorus, T.K. ooyuatomuecs ¢ 3[1P oco6eHHO HYXIAIOTCS B MPENOTHECCHUN
OJHOTO M TOrO K€ Yy4yeOHOro Marepuajga B pPAa3JIMYHBIX aCIEeKTax, B €ro BapbUPOBAaHUH, B
HCOAHOKPATHOM IOBTOPCHHH M 3aKPCIIJICHUU MOJTYYCHHBIX 3HAaHUHA W MPAKTUYCCKUX YMCHI/Iﬁ
[To3Bonsisi paccmaTpuBaTh OAMH M TOT >K€ Y4YeOHBIH MaTepuan ¢ pa3HbIX TOYEK 3peHus,
MEXIPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIy4yllIeMY OCMBICIEHHI0, 0ojiee MPOYHOMY
3aKpEIUICHUIO MOJIyYEeHHBIX 3HaHUH U NPAaKTUYEeCKUX YMEHUH.

IIpumepHbie BuUAbI JesTelbHOCTH oOyuyawiuxcs ¢ 3IIP, o0ycioBieHHble 0COOBIMH
o0pa3oBaTe/IbHBIMH TNOTPEOHOCTAMM M o0ecneYMBAONIIMEe OCMBICJICHHOEC OCBOCHHE
coJep:kaHuM o0pa3oBaHus 1Mo npeamery «Dusuka

[IpumepHass Temaruyeckas M TEPMHUHOJIOTMYECKas JIEKCHKAa IO Kypcy (U3HKHU
cootBercTByeT ®OIT OOO.

Copepxanue BUJOB JesTenbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢usuku onpesensercs
uX 0coObIMU 00pazoBaTeabHbIMU OoTpeOHOCTAMU. [ToMuMmo mupoko ucnons3yemsix B @OIT OO0
o0mux Il BCEX OOYYaIOIIMXCS BUIOB NEATCIBHOCTH CIEAYeT YCHJIUTh BHUIBI JACATEIHHOCTH,
cneun(puyHble A7 JaHHOM KaTeropuu Jeredf, o0OecreyuBarolllie OCMBICIEHHOE OCBOEHHE
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cojiepKaHusi OOpa3oBaHMs IO TPEIMETY: YCHIIEHHE IMPEeIMETHO-TPAKTUYECKON NesATEIbHOCTH C
aKTHBU3alMeld CEeHCOPHBIX CHCTEM; OCBOCHUE MaTepHaia ¢ OOpoil Ha alrOPUTM; «IOIIArOBOCTh) B
M3YyYEHUH MaTepualia; MCIOJIb30BAHUE JIOTOJIHUTEIFHOW BHU3YaJbHOW OMOPHI (CXEMBI, HIA0IOHHI,
ONOpHBIE TAOJUIIBI); PEYEBOM OTYET O Mpolecce U pe3yibTare AEATEeIbHOCTH; BBIOJHEHHE
CIEUUANbHBIX 3a/laHii, 00ECNeUnBaIONINX KOPPEKLUHUIO PpEryisiud y4yeOHO-TI03HABaTEIbHON
JESTeIbHOCTH U KOHTPOJIb COOCTBEHHOIO Pe3yJIbTaTa.

Jna obywarommxcss ¢ 3IIP cyiiecTBEHHBIM SIBISIOTCA IMpPUEMBI PabOTHI C JIEKCHUYECKUM
MatepuaioM 1o npeamery. [IpoBoauTcs crnenumanbHas paboTa 10 BBEIEHHIO B aKTUBHBINA CIOBapb
Oo0Oydaromuxcsi COOTBETCTBYIONIEH TepMUHONIOTUU. M3ydaemble TEpMHUHBI BBOASTCS  HaA
IIOJIUCEHCOPHOH ~ OCHOBE, 00s3aTesibHAa BU3yalbHas IOAJCPXKKA, aJIrOPUTMbI pabOThl €
OIIpEICIIEHUEM, OIIOPHBIE CXEMBI JIJISl aKTyaJInu3allii TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMu 00pazoBaTenbHbIMU MOTpeOHOCTAMU oOywaromuxcs ¢ 3IIP, mpu
IUTAHUPOBAHUH PAOOTHI YUCHHKA HA YPOKE CIIEAYET MPUACPKUBATHCS CICTYIOINX MOMEHTOB:

1. ITpu ompoce HEOOXOIUMO: JaBaTh AITOPUTM OTBETA; Pa3pellaTh MOJIb30BATHCS IIAHOM,
COCTABJICHHBIM TIPH TOATOTOBKE JOMAIIHETO 3aJaHMs, JaBaTh OOJbIIE BPEMEHH T'OTOBHTHCS K
OTBETY Yy JIOCKHM; pa3peuiaTtb Jeiarh NpeABAPUTEIbHBIE 3alUCH, IOJIb30BATHCSA HAIVIAIHBIMU
MOCOOHSMHU.

2. Tlo BO3MOMKHOCTM 3aJaBaTh OOYYAIOIIMMCS HABOJAIIME M YTOYHSIOIIME BOIPOCHI,
KOTOpBIE TOMOTYT UM MOCJEI0BATEIbHO U3JI0KUTh MaTepHall.

3. CucremMaTHuyecKd TMpOBEPSATh YCBOEHHE MaTepuaja [0 TeMaM YpPOKOB, JUis
CBOEBPEMEHHOT0 0OHApPYKEHUS MPOOEIIOB B MPOMIE/IIIEM MaTepHae.

4. B npouecce u3y4eHus HOBOro MaTepualla BHUMaHUE YUEHUKOB oOpalnaeTcst Ha Haubosee
CIIO)KHBIC pa3fenbl u3ydaeMod Tembl. HeoOxommmo damie oOpamatbcss K HHUM C BOIPOCAMH,
BBIICHAIOLMMH [TOHMMaHHe y4eOHOTro Marepuana, CTUMYJIUPOBATh BOIPOCH! MPHU 3aTPYIHEHUSX B
YCBOEHHUH HOBOT'O MaTepuara.

MecTto yueOHOro npeamera «®u3suka» B yueOHOM IJIaHE

B cootBerctBuM ¢ denepanbHbIM TOCYIapCTBEHHBIM 0OpPa30BaTENIbHBIM CTAHAAPTOM
OCHOBHOTO 001Iero oOpa3zoBanus ydeOHbI mpeamer «DPu3nka» BXOIUT B MPEIMETHYIO O0JIACTh
«EctecTBeHHBIE HayKu» W SBIsSEeTCS 00s3aTenbHBIM A u3ydeHusa. ConepkaHue ydyeOHOTro
npenMera «®dusuka», npeacraBieHHoe B PenepalibHON paboueil mporpamme, COOTBETCTBYET
OI'OC 00O, PenepanbHOl 00pa30BaTENBHONW IMpOrpaMMe OCHOBHOIO 0O0IIero ooOpa3oBaHus,
denepanbHON aIanTHPOBAHHON O00pa30BaTEIBHOM MPOTpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUS
111 00yHaroIuXcs ¢ 3a1€P’KKOH MeuXxuueckoro pa3Butus. Oolee Yuciao 4acoB, PeKOMEH/1I0BaHHbBIX
U1 u3ydeHus: Gpu3NKU Ha 0a30BOM ypoBHE, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIEIIO),
B 8 Kiacce — 68 yacoB (2 yaca B Henen), B 9 knacce — 102 yaca (3 gaca B He/IeTIO).



COAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B NO3HAHNH OKPY:KAIOLIET0 Mn{)a

®usnka — Hayka o npupoxae. SABiaenus npupoasl (MC™). dusnueckuwe SBICHHS:
MEXaHUYECKUE, TEIJIOBBIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Ouznyeckue BeIMUMHBL. I3mepeHue Qusnueckux Benu4HMH. Quiuueckue npu6opb12.
loepewnocmo usmepenuii. Mexx1yHapoHasi CUCTEMA €AUHMII.

Kak ¢u3uka u gpyrue ecrecTBeHHble HAayKH W3ydaloT Npupony. Ecmecmeenno-nayuHulil
MemooO NO3HAHUA: HAOM0OeHUue, NOCMAHOBKA HAYYHO20 BONPOCA, BbLOGUICEHUE 2UNomes,
9KCNepuMeHm no npoeepke cunomes, 00vAcHeHue Habawoaemozo asneHus. Onucanue usuyeckux
S6IeHULL C NOMOWBIO MOOeel.

[TpenmMeT 1 MeTOABI PUBUKH.

ﬂejnoucmptmuu3

1. MexaHuueckue, TerIoBbIe, JEKTPUUECKHUEe, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. dusnueckue MpuOOPHI U MPOIEAYypa MPSMBIX U3MEPEHUM aHATOTOBBIM U HU(PPOBBIM
pUOOpPOM.

Jlabopamopnusie pabomot u onvimuol

1.0OnpeneneHue LeHbl JEICHUS U3MEPHUTEIBHOIO MpUOOpa (UCMONIb3YsI TEXHOJIOIMUYECKYIO
KapTy SKCIIEPUMEHTA).

2. VI3mepeHue paccTOSHUH.

3. N3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea

4. Onpeodenenue pasmepos Maivlx mei.

5. HM3mepenue temmepaTypbl INpU I[OMOIIM >KUJIKOCTHOTO TEpPMOMETpa M JAaTyuKa
TeMIepaTyphbl.

6. Ilposeoenue uccredosanus no nposepke cunomesvl. OAIbHOCMb NOAEMA WAPUKA,
NYWenHo20 20pU30HMANbHO, memM Oobule, Yem OOobuLe 8bICOMA NYCKA.

Pa3nes 2. [leppoHavyabHbIe CBEACHUS O CTPOCHHH BelleCTBA

CrpoeHre BemiecTBa: aTroMbl M MOJIGKYNBI, ux pazmepvl. Onvimvl, O0oKasvieaoujue
OUCKpemHoe CmpoeHnue geuecmsa.

JlBmkenne yactuil BemecTBa. CBS3b CKOPOCTH JABIDKEHHSI YAacTHI[ C TEMIEpaTypoi.
bpoyHoBckoe nBmxeHue, audpdysus. Bzaumooleicmeue yacmuy eewecmed: Npumadicenue u
ommankusanue.

ArperaTHble COCTOSIHMS ~ BEILLECTBA: CMpoeHue 2a308, JHCUOKocmeu U  meépovix
(kpucmanauueckux) men. Bzaumocesazv mexcoy coucmeamu 8ewjecme 8 pPA3HbIX acpe2amublxX
COCMOAHUAX U UX AMOMHO-MONEKVIAPHbIM cmpoeHuem. OcobenHocmu azpe2amuvlx COCMOSAHUU
800bl.

ﬂemoucmpauuu4

1. HaGmroneHne OpOyHOBCKOTO JIBUKECHHUSI.

2. Habmonenue nuddysun.

! MC — s1eMeHTBI CofepKaHus, BKIIOUAONME MEXIIPEIMETHBIE CBSA3H, KOTOPHIE TOAPOGHEE PACKPHITE B
TEMaTUYECKOM INIAHUPOBAHUU.
2 311ech 1 famee KypCHBOM 0003HAUCHB! TEMBI, H3ydeHHe KOTOPHIX IPOBOIMTCS B 03HAKOMHTEILHOM Mane. [legaror
CaMOCTOSTENIFHO OTIPeIeNIsIeT 00beM H3y9aeMoro MaTepHaa.
® Bee JlemoncTparmy i JlabopaTopHbie paboThI, IPEICTABICHHBIE B COAEPKAHNM, JOIYCKASTCS (MOKHO) IPOBOIHTH,
HCTIOJNB3Ysl HHPOPMAITMOHHBIE U DJICKTPOHHBIC TEXHOJIOTHH (ITM(POBBIE 00pa30BaTEIbHBIE PECYPCHI).
* 311ech 1 maree MIPUBOJNTCS PaCIINPEHHBIH MTepedeHb Tab0paTOPHEIX paboT U OMBITOB, M3 KOTOPOTO YUUTENb IEJIaeT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.
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3. Habnrooenue }ZGJleHMIZ, 06‘bﬂCH}Z701/I4MXC}Z npumsoiICeHuem uiu ommajikKueaHuem dacmuy
eewecmea.

Jlabopamopnuvie pabomovt u onvimeul

1. Oyenxa ouamempa amoma memooom psi008 (¢ ucnorvzosanuem gomozpaguii).

2. OmBITHI 110 HAOJIOJICHUIO TETUIOBOTO PACIIUPEHHUS T'a30B.

3. OnbIThl IO OOHAPYKCHUIO JACUCTBUS CHJ MOJICKYJISPHOTO MPHUTSDKCHUS (2/1eKMPOHHAA
oemoncmpayus).

Pa3nen 3. /IBu:xeHue U B3auUMo/ieiicTBHE TeJl

Mexannueckoe JBrkeHne. PaBHOMepHOE 1 HepaBHOMepHOE ABMxkeHHE. CKOpocTh. Cpedrsis
CKOPOCMb NPU HEPABHOMEPHOM 08udceHuu. PacuéT myTu U BpeMEHU JABUKCHHUS.

SBnenue uHepuuu. 3akoH uHepyuu. Bzaumooeiicmeéue men Kaxk NPUYUHA USMEHEHUS
ckopocmu osudicenus men. Macca xkaxk mepa unepmuocmu mena. IlnotHocts BemectBa. Cea3b
NJIOMHOCMU C KOIUYECN8OM MOIEKY 8 eOuHuye 00vbéma seujecmaa.

Cuna Kak XapakTepucTHKa B3aumoneucTBus ten. Cuna ynpyeocmu W 3akoH ['yka.
Hsmepenue cunvl ¢ nomowwto Ounamomempa. SIBneHue TAroreHus U cwia Tspkectu. Cuna
msaxcecmu Ha Opyeux nianemax (MC). Bec tena. HeBecomocts. CrioskeHHe CUJl, HAPABJICHHBIX 110
onHOM npsimoil. PaBHoxelicTBytomas cun. Cuna mpenus. Tpenue cKonvdcenus u mpenue NnoKosl.
Tpenue 6 npupode u mexuuxe (MC).

Hemoncmpayuu

1. HabmtoneHne MexaHMYeCKOro ABMKEHUS Tela.

2. N3mepenne ckopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.

3. HalGmronenue siBIIeHUs] HHEPLIUH.

4. Habnronenne n3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBHUH Tell.

S. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIlL.

6. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

Jlabopamopnuvie pabomot u onvimul

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO IBMKEHMS (IIapUKa B 5KUIKOCTH, MOJEIH
JIEKTPUUYECKOTO aBTOMOOWIIS U T. I.) (271eKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHHUSI OpycKa WM LIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. Onpenenenye MIOTHOCTU TBEPJIOTO TeENA.

4. OnbITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTshKeHus (Aedopmariui) Npyx HHbI OT
MIPUIIOKEHHOMN CHIIBL.

S. OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHMSI CKOJIBKEHHS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

HaBnenue. Cnocobvl ymenvuieHus u ygenudenus oasienus. /asnenue 2asa. 3asucumocmo
daenenusi eaza om 00véma, memnepamypsl. Illepedaua Oaenenuss meepovLIMU  Mmeramu,
acuokocmamu u eazamu. 3axon Ilackana. [Ineemamuueckue mawiunvl. 3aBUCUMOCTb JaBJICHUS
KUIKOCTH OT TIyOuHbl. Coobwarowuecs cocyowl. I uopasnuieckue mexaHusmol.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [lpuuumsl cyujecmeosamus 6030VUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheproco oOasneHus. 3asucumocmo
ammocgheprozco  OasneHuss om  8blcOmbl HAO YpogHem Mmops. Ilpubopwl 0Ona  uzmepenus
ammocgeprnozo 0asieHusl.

Heticmsue dcuokocmu u 2aza Ha noepyxrcénHoe 8 nux mesno. BeiTankuparomas (apXxumeoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
1. 3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.
2. [lepenaua naBneHus KUIKOCTHIO U Ta30M.
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3. Coobmaromuecs: Cocypl.

4, IMaapaBnuueckwuii mpecc.

5. [IposiBnenue nericTBus aTMoc(hepHOTo aBICHHUS.

6. 3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrPY:KEHHOM wYacTu Tela Hu
IJIOTHOCTH KHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue 1uiaBaHMs Ted: IUIABaHUWE WJIM IOTPYKEHHE Tel B 3aBUCUMOCTU OT

COOTHOIIEHHS MIOTHOCTEH Tela U HKUAKOCTH.
Jlabopamopuwie pabomol u onvimul

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTpyKEHHON B JKUIKOCTD
4acTH Tela.

2. OnpeneneHre BBITAIKUBAIONIICH CHIIbI, JCHUCTBYIOIIEH Ha TeJO, MOTPYXKEHHOE B
AKUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONIEH CHJIBI, JEUCTBYIOLIEHM Ha TeEJIO B
XKUJKOCTH, OT MacCChl TeJa.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHBAIOIIECH CUJIBI, IEHCTBYIOIIEH
Ha TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B )KHAKOCTh YaCTH T€JIa U OT TUIOTHOCTH >KHJIKOCTH.

5. KoucTpynpoBanue apeomeTpa WM KOHCTPYMpPOBAHHE JIOAKU U OMpeeNicHhe eé
IrPy30I0AbEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTD. JHeprus

Mexanundeckas pabora. MOIIHOCTb.

[TpocTeie MEeXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS TJIOCKOCTh. [Ipasuno pasnogecus pvluaza.
IIpumenenue npasuna pasrosecus pvluaza k 0110ky. «3onomoe npasunoy» mexanuxu. KI1J mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckasi sHeprus. Kunemuueckas u nomenyuanvHasn suepeus. Ilpespawernue 00Ho2o
8UO0A MEXAHUYECKOU Hepeul 8 Opy2ou. 3aKOH COXpaHEHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu

1. [Ipumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie pabomot u onvimot®

1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BHKEHUHM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. N3mepenne K11/ HakTOHHOM MIIOCKOCTH (271eKMPOHHAA 0eMOHCIMPAUUsL).

4. N3yuenne 3akoHa  COXpaHEHUS  MEXaHUYECKOM  DHEPruu  (2J1eKmpOHHAA
demoncmpayus).
8 KUIACC

Pa3nen 6. TerioBble iBJIEHHUSA

OCHOSHble NOJIOHCEHUA MOJleKyﬂﬂpHO'KMHeI’}’IMHQCKOZZ meopuu cmpoeHusl eeujecmed. Macca
u pasmepvi amomos u mouekyn. Onvlmsi, NOOMEEPIHCOAIOUIUE OCHOBHBLE NOJIONCEHUSL MOTIEKYISPHO-
KuHemull€CK012 meopuu.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOr0 COCTOSIHWM BemiecTBa. Kpucmaniuueckue u
amopguuvle mena. ObvsacHeHue c8OUCME 2308, HUOKOCMeEN U MBEPOLIX MeJl HA OCHOB8E NOJIONCEHU
MONEKYIApHO-Kuhemuyeckou  meopuu. CMadMBaHWE U KanulisapHvle seieHus. 1ennogoe
pacuupenue u cocamue.

Temmneparypa. Casi3b memnepamypobl coO CKOPOCHbIO MENI08020 OBUNCEHUSL HACUY.

Buytpennss sHeprusi. Cnocobvl usmeneHusi GHympeHHell dHepeuu:. menjionepeoaia u
cogeputerue pabomol. Budvl menionepedauu: menionpo8oOHOCHb, KOHBEKYUsL, U3LYYeHUE.



KonnyectBo Temnotel. Yoenvuasa mennoémkocms eewecmsa. Tennoobmen u mennogoe
paesnogecue. YpasneHue meniogoz2o bananca.

IInasnenue u omeepoesanue KpUCMALIUYECKUX Gewjecms. YoenvHas menioma niaeieHusl.
Ilapoobpaszoseanue u roundencayus. Hcnapenue (MC). Kunenme. Voenvnas mennoma
napoobpazosanus. 3a8UCUMOCMb  MeEMNePamypvl KUNeHus Om ammoc@epHozo  O0asieHus.
Brasxcnocmo 6030yxa.

OHeprus TOIMBa. YoenvHas menioma c20paHusi.

Ipunyunet pabomvr mennosvix osucameneu. KII[] mennosoco oeucamens. Tennosvie
ogueamenu u 3awuma okpyscaroweu cpeowvt (MC).

3axon coxpanenus u npeepawenus sHepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

2. Ha6monenue nuddysum.

3. Habmroienue siBjeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUM.

4. HaGiroieHre TemioBoro pacimpeHus Tedl.

5. W3meHneHue gaBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.

6. [IpaBuiia u3MepeHus TeMieparypsbl.

7. Bune! teronepenayu.

8. OxJax1eHre Ipy COBEPUIEHUH PabOThI.

9. HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOmnronenne KueHus.

12. HaGmroneHue mocTOsHCTBA TEMITEPATyPhI P TUIABICHUH.

13. Moienu TenIOBBIX IBUTATENEH.

Jlabopamopnuvie pabomovt u onvimul

1. OnpiTel 1O  OOHApPYXKEHUIO  ACUCTBHUS CHJI  MOJIEKYJISIPHOTO — MPUTSIKCHUS
(21eKmpoHHan demoncmpauus).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEIN.

4. Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

S. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JIaBJIEHMS BO3ayXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaXICHUSI.

6. IIposepka cunomesvl MuUHENHOU 3a8UCUMOCTU ONIUHBL CMOJOUKA HCUOKOCMU 8
mepmomMempuieckol mpyoxKe om memnepamypbi.

7. Habntoienne n3MeHeHrs BHYTPEHHENW 3HEPTUU Teja B pe3yJsibTaTe TeIuIonepesadn 1
paboThl BHEIITHUX CHIL.

8. WccnenoBanue siBieHns TeriooOMeHa IpU CMEIIMBAaHUM XOJIOIHOM U ropsiuel BOABI.

9. Onpeoenenue Koauvecmea menjiomovl, HOJAYYEHHO20 B6000U NpU MenjioodMeHe ¢
HazpemvimM Memaiiudeckum YuiuHopoMm.

10.  HccnenoBaHue npoliecca UCTIApEHUs.

11. Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.

12.  Onpeodenenue yoenvroii meniomsi niagneHus avod.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHUSA

Inexmpuzayusi mes. [IBa poja 3NeKTpUUECKUX 3aps10B. BzauMoaencTBue 3apsiyKeHHBIX TeEl.

Onexrpuueckoe mnone. [lpunyun cynepnosuyuu 31eKmMputeckux noieu (Ha KayecmeeHHoM
yposHe).

Hocumenu snexmpuueckux 3apsaoos. dnemenmapuuiii dnekmpudeckuii 3apad. CmpoeHue
amoma. TIpOBOTHUKY U AUDIEKTPUKHU. 3aKOH COXpaHEHUS 3JIEKTPUUECKOr0 3apsa.

DNEeKTpUUeCKUil TOK. Ycnosus cywecmeosanus snexkmpuyeckozo moka. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPHUYECKOro TOoKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
Dnexmpuyeckutl mox 6 HCUOKOCMAX U 2a3aX.
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Pabota 1 MOITHOCTB ANEKTPUIECKOTO TOKA. 3akou [Jocoyns—Jlenya. Dnekmpuueckue yenu
u nompebumenu INEKMpUYecKolu dHepeuu 6 Ovimy. INekTpudeckas 1enb. Cuima Toka.
DnexTpuueckoe HanpsokeHue. COmpoTUBIICHUE TIPOBOIHUKA. YoenbHoe conpomusieHue 6elecmaa.
3akon Oma mis ydactka 1enu. IlociemoBaTenbHOoe M MapaljIeIbHOE COSAUHEHHE MPOBOJJHUKOB.
Kopomkoe 3amvikanue.

ITocTostHHBIE Mar"HuThl. B3auMoneiicTBHe NOCTOSHHBIX MAarHutoB. Maecnumnoe noie.
Maenumnoe none 3emau u e2o snaueHue 0aa xcuznu Ha 3emne. Onvim Ipcmeda. Maenumnoe none
anekmpuieckoeo moka. Ilpumenenue snekmpomacHumos 6 mexnuke. /lelicmeue MacHumHo20 NoJis
HA NPOBOOHUK C  MOKOM. Jlekmpoosucamenb NOCMOAHHO20 moKa. Hcnonvzosanue
anekmpoogueamerneli 8 MexXHU4eCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimet  @apades.  Henenue  snexkmpomacnumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpoeenepamop. Cnocobvl noayueHuss 31eKmpuuyeckol 3Hepeuu. DIESKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Hemoncmpayuu

1. DnekTpu3anus Teul.

2. JIBa posia aJIeKTPUYECKUX 3apsAI0B U B3aUMOJICICTBHIE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTHuecKas HHAYKIIHS.

S. 3aKOH COXpaHEHHUs ICKTPUUCCKUX 3aPsI0B.

6. [TpoBOAHUKY M TUANIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcTouHnKH TOCTOSIHHOTO TOKA.

9. JlecTBUSI 2JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIit pazps.

12.  M3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  M3mepeHue 3JIeKTPUIECKOTO HAMTPSDKEHUS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTUBIICHHIA.

15. B3anmopeiicTBre NOCTOSTHHBIX MarHUTOB.

16.  MopenupoBaHue HEBO3MOXKHOCTHU pa3zesieHus MOJICOB MarHUTA.
17.  MopenvupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHO€e noJjie Toka. IJIeKTPOMarHur.

20.  JleiicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DneKTpoABUTaTeIb IOCTOSTHHOTO TOKA.

22.  HccnemoBaHue SIBJICHHS SJIEKTPOMArHUTHON HHITYKITUH.

23. OmnbrTer @apayest.

24.  3aBHUCHUMOCTbH HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHS.
25. DNEeKTPOTeHePaTOp MOCTOSTHHOTO TOKaA.

Jlabopamopuvie padomol u onvimul
OnbITE IO Ha6J'II-OZ[€HI/IIO OJICKTpHU3alUHr TCII I/IHI[}H(III/I@ﬁ " IIpHU COITPUKOCHOBCHHHU.
HccnenoBanue AecTBUS 3JEKTPUYECKOTO OIS HA IPOBOAHUKH U TUAIIEKTPUKH.
COopxka u mpoBepka pabOThl AIEKTPUIECKON e MOCTOSHHOTO TOKA.
W3mepeHue u peryarupoBaHue CUITbI TOKA.
N3Mepenne u peryampoBaHue HAPSAKEHHUS.
Hccneoosanue  3asucumocmu  Culvbl  mMoKda, uoywjeeo uepe3 pe3ucmop, om
CONPOMUBIEHUS Pe3UCMOPA U HANPANCEHUS HA PE3UCHOpe.

7. Onvimoel, 0eMOHCmMpupyIOwWue 3a8UCUMOCTb  IJIEKIMPULECKO20  CONPOMUBTIEHUs
NPOBOOHUKA OM €20 ONUMbL, NIOWAOU NONEPEUHO20 CeUeHUs U MAmepuald.

8. IIposepka npasuna CirodxiCceHus HANPA}CEHUU Npu NoCie008amenbHOM COeOUHEeHUU
08YX pe3ucmopos.

9. IIposepka npasuna 0715 Cubl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCTOPOS.
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10. Omnpenenenne pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

11.  OmpeneneHue MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICISIEMOM Ha PE3UCTOPE.

12. HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAMPSIKCHHUSI
Ha HEu.

13.  Onpeodenenue KIIJ[ nacpesamens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. HM3yyeHwe MarHMTHOTO TMOJS IOCTOSHHBIX MAarHUTOB MpPH WX OOBEAWHCHUH U
pas3JeseHuu.

16.  HccnemoBaHue NEHCTBUS MIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM
Y MarHuTa OT CUJIbI TOKA U HAINpPaBJICHUS TOKA B KATYIIIKE.

18.  U3yuenwue neiCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomol 31eKmpoo8ueames.

20. N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTaHOBKH.

21.  OmbITHI TIO KCCIECIOBAHUIO SBICHHS JJICKTPOMATHUTHOW WHIYKIIMH: HCCIEIOBAHUE

N3MEHEHHUH 3HAUCHUS U HaIpaBJICHHUA HHAYKIIHOHHOI'O TOKA.

9 KJIACC

Pasznea 8. 3akoHBI B3anMoaeiicTBUSA U IBUKEHUS TeJl.

Mexanunueckoe naBumxeHue. MarepuanbHas Touka. Cucrema orcuyéra. OTHOCHUTEIBHOCTb
MEXaHMYECKOro JBWKeHHUs. PaBHOMepHOe mpsMoiIMHENHHOEe JBWXEHUE. FHepasnomepnoe
npamonunelnoe osudxcenue. CpelHSAs U MCHOBEHHAs CKOPOCMb meld NpU HEpaGHOMEPHOM
08UIICEHUU.

Yckopenue. Pagnoyckopennoe npamonunetinoe ogudicenue. CBoOonHoe najneHue. Onvimol
Tanunes.

Jlunetinas u y2nosas ckopocmu. LlenmpocmpemumenvHoe yckopeHue.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hprotona. Tpermii 3akoH Herotona. llpunyun
Cynepno3uyuu Cu..

Cuna ynpyeocmu. 3axon Iyka. Cuna mpenus: cuid mpeHus CKOAbICEHUs, CUNd MpPeHus
NoKos, Opyaue 8udbl mpeHus.

Cuna TsKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpPEHHE CBOOOJHOrO MaJeHUs.
Heuocenue naanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue MaTepuanbHOW TOUKH. Abcomomuo meépdoe meno. Paenosecue meépooco
mena c 3aKpeniénHoll ocoto epaujerus. MoMeHT cuibl. [enmp msoicecmu.

Nmnynec Tena. Msmenenue umnyavca. Hmnynvc cunvl. 3aKOH COXpPaHEHMS HMMITYJIbCA.
PeaktuBnoe asmxenue (MC).

Mexanunueckass pabota u MomHocTh. PabGora cun Tsxkectu, ynpyeocmu, mpenus. Ceasb
oHepeuu u pabomul. l[loTeHUMaNbHAs SHEPTUs Tela, MOAHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvnas suepeus cocamou npyyxcunvl. Kunerndeckas sHeprusi. Teopema o KuHemuyeckotl
9Hepauu. 3aKOH COXPaHEHMsI MEXaHUUECKON SHEPTUH.

Hemoncmpayuu
1. Hal6mronenne MexaHU4eCcKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.
2. CpaBHeHME TyTeld U TPAEKTOPUN TBUKEHHUSI OJJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO

PAa3HBIX TEN OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

Habmroienne ABMKEHUS TeNa M0 OKPY>KHOCTH.

HaGmronenne MexaHWYECKHWX SIBIICHWH, MPOUCXO/SIIMX B CHCTEME OTCUY€Ta
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBI>KEHUU OTHOCHTEIHLHO KaOWHEeTa (PU3UKH.
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7 3aBUCHUMOCTbh YCKOPEHHUS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUJIBI.
8. Hab6mronenue paBeHCTBa CHJT TP B3aUMOJICHCTBUAN TEJ.
9 W3meHneHue Beca Tena npu yCKOPEHHOM JIBUKCHHH.

10.  Ilepenaua ummynbca Ipy B3aUMOJEHCTBUN Tell.

11.  IlpeoGpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUH TEI.

12.  CoxpaneHue uMIynbca Ipu HEYIPYroM B3aUMOJICHCTBUH.

13.  CoxpaneHue umnyibca Ipu abCOIOTHO YyIPYTOM B3aUMOACHCTBUH.

14, HaGmronenne peak THBHOTO JIBHOKCHHS.

15. CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

16.  CoxpaHeHMe MEXaHMYECKOM OHHEPruM IpU JABWKEHMM Tejna IoJ JeicTBHEM
HPY>KUHBIL.

Jlabopamopuwvie pabomovt u onvimul

1. Koncmpyuposanue mpaxma 0ns pazeona u 0anvHeliue20 pasHoOMePHO20 OBUINCEHUs
WApUKa Ui menedxicKu.

2. Omnpenenenue cpefaHell CKOPOCTH CKOJBKEHHs OpycKa WM JBM)KCHUS IIApUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpeHMsI Tejla MPU PaBHOYCKOPEHHOM JABM)KEHUU IO HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTU IIyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JBUKEHUU

0e3 HayaIbHOU CKOPOCTH.

5. [Ilposepka cunomesvl: eciu npu pasHOyCKOPEHHOM OBUNCEHUU Oe3 HAYANbHOU CKOPOCTU
nymu OMHOCAMCS KAK psi0 HEYEMHbIX Yucel, mo COOMEEMCMmEYIouUe NpPOMeNCYmKU 6peMeHU
OOUHAKOBYL.

6. HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJNBKEHHUS OT CHJIBI HOPMAlIbHOTO
JaBIICHHUSL.

7. Omnpenenenne ko3P PUIIIEHTA TPECHUS CKOIBKCHUS.

8. Omnpenenenne )XECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10.  OmpeneneHue pabOTBHI CHUIIBI YINPYTOCTH MPU MOABEME TIpy3a C UCHOIB30BaHUEM
HETIOJIBMKHOTO U TIOABIKHOTO OJIOKOB.

11.  M3yyeHue 3aKOHA COXPaHEHHs SHEPIUH.

Pa3nesn 9. Mexannveckue KoJie0aHusi H BOJTHBI
KonebatenbHoe amxeHune. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUMN: IMEpHOJ, 4YacToTa,
amruiutyna. Mamemamuueckuti u  npyscunuviti  masmuuxu. Ilpespawenue dHepeuu npu
KOIeOamenbHOM O8UNCEHUU.
3aryxatomue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHaHc.
Mexanuueckre BoJaHbI. CBOWCTBAa MEXaHUUECKUX BOJIH. [IpodonbHble u nonepeunsvie 80JHblL.
Jnuna eonHvl u cxopocmuv eé pacnpocmpanenusi. Mexanuueckue 60aHbLI 8 mMeEpooM meie,
ceticmuyeckue 801wl (MC).
3ByK. I pomrocms 38yka u evicoma moua. Ompadsicenue 38yka. Mngpaseyk u ynompazeyx.
Hemoncmpayuu
Habmtonenue xonebaHuil Tes Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabmtoneHne BBIHYKAEHHBIX KoJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MTOMEPEYHBIX BOJIH.
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
. AKyCTHUYECKUI pE30HAHC.
Jlabopamopuvie pabomol u onvimul
1. Omnpenenenre 4acToThl U Mepro/ia KoneOaHuil MaTeMaTH4eCKOro MassTHUKA.
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2. OmnpeneneHre dYacToThl W TepuoAa KoileOaHWW  TPYKHUHHOTO  MAasTHUKA
(271eKmpoHHan 0emoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH MEPHO/A KOJIeOaHHUH MOABEUICHHOTO K HUTH Tpy3a OT
JUITUHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TIeproOJa KOJICOAHUH MPY>KUHHOTO MAasgTHUKA OT MacChl
rpy3a (2J1eKmpoHHan 0eMOHCMPAuUus).

5. [IpoBepka HE3aBHCHUMOCTH Tepro/ia KOJIeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipys3a.

6. OmnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IMEpuoJa KoJeOaHUH MpYyKUHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. N3mepenue ycKopeHHsi CBOOOJHOTO MAaJCHUS (91eKMPOHHAA 0EMOHCIMPAYU).

Pa3nen 10. DiiekTpoMarHuTHoOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMarHUTHOE IOJIe. DJNEKTPOMArHUTHbIE BOJIHBL. Cgolicmea 351eKmpoMacHUMHbIX
gonn. Lllkana snexkmpomacnumuulx 80aH. Hcnonv3osanue 31eKmMpoOMASHUMHBIX GOJH Ol COMOBOU
CBA3U.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBeie cBoiicTBa cBeTA.

Jlabopamopnuvie pabomot u onvimut’

1. N3ydenue cBOMCTB 371€KTPOMAarHUTHBIX BOJH C MMOMOIIbI0 MOOMIILHOTO TeIe(oHa.

Pazgea 11. Ctpoenue aToMa M1 aTOMHOIO siipa

Onvimul Pezepghopoa u mitanerapHas mMojieinb aroma. Moaens atoma bopa. Hcnyckanue u
noenowjenue cgema amomom. Keanmut.

PagnoaktuBHOCTE. Anbgha-, bGema- u eamma-uznyuenus. CTpOEHHE aTOMHOTO sipa.
Hyxnonnas moodenv amomuozo sadpa. Hzomonvl. Paouoakmusnvie npespawenus. I[lepuoo
noypacnaca amomHbsix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsSA0BOI0 U MAaCCOBOTO 4HcelN. Peakyuu cunmesa
u 0enenus sioep. Uemounuxu snepeuu Connya u 36é30 (MC).

SnepHas sHepreTuka. eticmsus paouoakmueHvlx uiydeHuil Ha sxcusvie opeanuzmuvl (MC).

Hemoncmpayuu

1. CrieKTphl U3ITydeHUs U MOTJIOIEHUS.

2. CrieKTphl pa3avyHbIX T'a30B.

3. Crnektp Bonopoza.

4. HaGmronenue tpexoB B kamepe Bunbcona.

S. Pabota cuéTurika HOHU3UPYIOLUUX U3TYyYEeHUH.

6. Perucrpanus n3inydeHust NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie padomol u onvimul

1.  Habniooenue cniownoix u iuneu4amolx CneKmpoe u3nyyeHus.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPrMM YaCTHIBI 110 TOPMO3HOMY IyTH (IO
dboTorpadusam) (21eKmpoHHan 0eMOHCMPAayus).

3. W3mepeHue panoakTUBHOTO (OHA (21eKMPOHHAA 0EMOHCIPAUU).

Pa3nes 12. CTpoeHnne u 3BOJIIONMSA BCEJICHHOM.

CoctraB ConneuyHoit cuctembl: ConHIlE, BOCEMb OOJBIIUX IJIAHET (IIECTh M3 KOTOPBIX
WUMEIOT CITYTHUKH), TISITh IJIAHET-KapJIMKOB, aCTEPOUIBI, KOMETHI, METEOpHbIe Tena. DopmupoBanue
ConHeuHoM cucTeMbl. 3eMIIs U TUIAHETHI 36MHOM TPYTIIbI.

OOIIHOCTh XapaKTEPUCTHK IUIAHET 3€MHOM TPYIIIBL.

[TnaneTs-ruranThl. CIyTHUKY M KOJIbLIA TUIAHET-TUTAaHTOB.
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Mauibie Tena ComHEUHOW CHCTEMBI: acTepOUIbl, KOMEThI, MeTeopHbIe Tena. OOpa3zoBaHue
xBOCTOB KoMmeT. Pamuant. Meteoput. bonua. ConHile u 3Be37bl: clioucTas (30HHAsI) CTPYKTYpa,
MaruutHoe nojue. Mcrounuk 3neprun CosHLA U 3BE37 — TEIUIO, BBIACIAEMOE NPU IPOTEKAaHUU B
UX HEJIpax TepMosiiepHbIX peakuuid. Craguu ssomonuu CoaHa.

Habmionate crnaiiasl uinu gotorpadun HeOECHBIX 0OBEKTOB;

Ha3bIBATh I'PYIIIBI 00BEKTOB, BXOAAUIMX B COTHEUHYIO CHCTEMY

NpUYHHBI 00pa3oBaHus nsATeH Ha CoJHIIE;

IPUBOAUTH MPUMEPHI U3MEHEHHUS BU/A 3BE3/IHOTO HEOA B TEUECHHUE CYTOK;

CPaBHMBATb IJIAHETHI 36MHOM I'PYIIIbL; IJIAHETHI-TUTAHTBHI;

aHanu3upoBaTh (ororpaduu MM ClaiAbl IUTaHeT, (GoTorpaduu COJHEYHOM KOPOHBI U
o0pa3oBaHMii B HEH;

onuceBathk pororpadun Mansix Texn CONHEYHON CUCTEMBI;

TPU MOJIEIIN HecTamoHapHOU BeenleHHOH, pemiokenHsle @puamaHom

IToBTOpHTE/NIBLHO-0000 AN MOLYIb

[ToBTOpUTENEHO-00001IAIOLINI MOY/Ib NIPEIHA3HAYEH /U1l CUCTEMATU3alUul U 0000IIEeHUs
IIPEIMETHOT'O COJIEP’KaHUS U OIbITa AEATEIbHOCTH, IPUOOPETEHHOrO MPU M3YyYEHUH BCEro Kypca
(bu3uKH.

IIpu u3ydyeHnHn JAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUJIBI JEATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTHKEHUE MPEJAMETHBIX U METalpeAMETHBIX TIAHUPYEMBIX
pe3yabTaToOB O0y4eHHUs, (POPMHPYETCS] €CTECTBEHHO-HAay4YHash TPaMOTHOCTh: OCBOCHHE HAyYHBIX
METOZIOB HCCIEIOBaHUs SIBJICHUNH TNPUPOABI U TEXHUKH, OBJIAJCHUE YMEHHUAMHU OOBSICHAThH
¢busnveckre SBICHUS, TPUMEHSS MMOJTyYCHHbIE 3HAHUS, PEIIaTh 3a7a4y, B TOM YHCIIE KAaYeCTBCHHBIC
U DKCIIEPUMEHTAJIbHBIE.

IIpyHIMIIAIBEHO NEATEIbHOCTHBIA XApaKTep JAHHOIO PAa3fesa pealn3yercs 3a CYET TOro,
YTO y4allluecs BBIIOIHSAIOT 3aJaHus, B KOTOPBIX UM IPEJIaracTcs:

" Ha OCHOBE IIOJIyUEHHBIX 3HAHUN paclo3HaBaTb U HAyYHO OOBACHATH (PU3HUECKUE
SIBJICHUS B OKPY’KAIOILEH PUPOAE U IOBCEIHEBHOM JKU3HY;

" HCIOJIB30BATh O]l PYKOBOACTBOM IEIarora Hay4yHbIe METO/IbI UCCIENOBAHUS (PU3UUECKUX
SBJICHUH, B TOM YHUCJIE JJI IPOBEPKU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

" OOBACHATH C ONOPOM Ha AMJAKTUYECKUN Marepuall mociie OOCYXKIEHHS C IeJarorom
HayyHble OCHOBbI HauOojee BAXKHBIX JOCTHXKECHMH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MIPAKTUYECKOTO MCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPIMU HAa OCHOBE 3aKOHA IPEBPALLECHHUS
U COXpPaHEHUs BCEX U3BECTHBIX BUJIOB DHEPIHH.

Kaxkgas w©3 TeM [JaHHOrO pasfiena BKIKOYAET SKCICPUMEHTAIBHOE HCCIEIOBAHHE
o0o0IIaroniero xapakrepa Ha yCMOTpEHME Iefarora M IMpH ero nomomu. Pasnen 3aBepiuaercs
MIPOBEICHUEM JIMarHOCTUYECKON U OLIEHOYHOM paboThI 3a KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VUYEBHOI'O IIPEJMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHNA

B nenom pesynbrartel ocBoeHus oOydvaromumucs ¢ 3[IP ydueGHoro mpeamera «®Pusnka»
JOJDKHBI COBMAjaTh C pesynpratamMu DenepalbHON paboueil mporpamMmbl OCHOBHOTO OOILETro
oOpa3oBaHMUsl.

Haubonee 3HaYUMBIMH SIBASIOTCS

JIMYHOCTHBIE PE3YJIBTATHI:

B pesynpraTe wu3ydyeHus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUd Yy
obyuarorierocs ¢ 3I1P 6ynyT cdopMupoBaHbI ClIETYIONTNE JMIHOCTHBIE PE3YIbTAThI B UACTHU:
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1) naTproTHYECKOro BOCIIUTAHUS:

MIPOSIBJICHUE MHTEpPEca K MCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOM (pu3mueckoi
HaYKU;

[IEHHOCTHOE OTHOLIEHHE K IOCTHIKEHUSIM POCCUNCKUX YUEHBIX-(DU3HKOB;

2) rpa)/1aHCKOI'0 U 1yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOLIECTBEHHO-3HAYUMBIX U ITHUYECKUX
po0JIeM, CBA3aHHBIX ¢ TPAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUH (PU3UKH;

OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 5CTETHYECKOT0 BOCITUTAHMS:

BOCTIPUATHE ICTETUYECKUX KauecTB (U3MYECKOM HayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOrOoCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) LIEHHOCTH HAyYHOTO MMO3HAHUSA:

OCO3HAHHE IEHHOCTH (PU3UYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHUA TEXHOJIOTHM, BAXKHEUIIIEH COCTABISAIONIEH KYIbTYPHI;

pa3BUTHE HAYYHOU JIFOO03HATEIHLHOCTH, HHTEPECA K UCCIICIOBATEIbCKON ACSITETbHOCTH;

5) bopMupOBaHUS KYIbTYpPbI 3J0POBbS K SMOIIMOHATBHOIO OJIArOMOTYYHs:

OCO3HAHUE IIEHHOCTU 0€30macHoro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BXHOCTU IMpaBuil 0€30MacHOro MOBEJACHHUS Ha TPAHCIOPTE, Ha JOPOrax, C JJIEKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B IOMAIIHUX YCIIOBHSX;

c(hOpMUPOBAHHOCTH HaBbIKa pedIIeKCHH, PU3HAHNE CBOETO IpaBa Ha OMHUOKY U TaKOIo e
MpaBa y Ipyroro 4eJIOBeKa;

6) TPyZIOBOTO BOCIIUTAHUSI:

7) aKTHBHOE y4acTHE B PEIICHUU MPAKTHUYSCKUX 3a7a4 (B paMKax CeMbH, 00pa30BaTEIIbHON
OpraHM3alli¥, HACeJICHHOT0 IIyHKTa, POJHOTO Kpasi) TEXHOJIOTUYECKOW M  COIUAIbHOMI
HAIPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE ¥ (PH3UICCKUX 3HAHUK;

MHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOoeCcCHil, CBI3aHHBIX ¢ (DU3HUKOIA;

8) IKOJIOTHYECKOTO BOCITUTAHUS:

OpUEHTAIlMsl Ha MNpuUMEeHeHHe (U3MYECKUX 3HAHWM i1 peuleHws 3agady B o0yacTu
OKpY’KaloIel Cpe/bl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH WX BO3MOXHBIX MOCJEICTBHU IJis
OKpY>KaroIlen cpesl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

9) amanTanuu K U3MEHSIOIIUMCS YCIIOBHSIM COITUANBHON U PUPOIHON CPEIIbI:

MOTPEOHOCTh BO B3aWMOJCHCTBMM TPU  BBINOJTHEHUH HCCIEAOBAHMN U  TMPOEKTOB
(bu3nUYecKOil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPAKTHUECKYIO IeITeIbHOCTD;

NOTpeOHOCT, B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM dHclIe (HOpMyIUpoBaTh HJEH,
MOHSTHSA, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu GU3HKH;

TJIAHUPOBAHHUE CBOETO PAa3BUTHSA B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

CTpeMJICHHE aHATTU3UPOBATh U BBISBISATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA H IKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUI;

OIIEHKa CBOMX JEWCTBUII C Yy4€TOM BIHMSHHUS Ha OKpPYXKAIOUIYI0 CpeAy, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHM.

METANPEAMETHBIE PE3YJIbTATbBI

Osnadenue yHugepcaibHbIMu y4eOHbIMU NOZHABAM ENbHBIMU 0CUCHBUAMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUT);

YCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(DHUKAIIMM, OCHOBAaHUS UIsi 0000IIEeHUs U
CpaBHEHUS,
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BBISBIISITh 3aKOHOMEPHOCTH M TNPOTHBOPEYHsS] B paccMaTpUBacMbIX (pakTax, JaHHBIX H
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISBIISITh [IPUYMHHO-CJICICTBCHHbIC CBSI3W MPH  HW3YyYCHUH (HU3MUECKUX SBICHUH U
IPOLIECCOB, MPOBOJAUTH BBIBOABI C  HCIOJb30BAHMEM  JEIYKTHBHBIX M  HHJIYKTHBHBIX
YMO3aKIIOYEHNUH, BBIABUIaTh THUIOTE3bl O B3aMMOCBA3AX  (PU3MUYECKUX BEIMYUH, MpU
HE00XO0AMMOCTH MO PYKOBOJCTBOM YUMTEINS;

BBIOMpPATh CIOCOO pemeHust ydeOHOH Qu3nueckoil 3agauu  (CpaBHEHHE HECKOJIBKHUX
BapUaHTOB pELICHMs, BbIOOpP Hambosee MOAXOAALIEro ¢ YYETOM CaMOCTOSITEIbHO BBIACICHHBIX
KpUTEPUEB) NIOJT PYKOBOJICTBOM YUHUTES.

2) 6a30Bbl€ UCCIIEI0BATEIbCKUE ICHCTBUS:

MCII0JIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHMUS;

IPOBOJIUTh IO IUIAHY OIIBIT, HECJIOXHBIA (PU3MUECKUIl HKCIEPUMEHT, HeOoJbIIoe
UcclieIoBaHue (PU3UYECKOTO SIBJICHUS, IPH HEOOXOAUMOCTH MO PYKOBOJICTBOM YUHTEIIS,

dopmynupoBaTh 00OOIIEHUS M BBIBOJBI IO pe3yibTaTaM NPOBEIEHHOIO HaOIIOIEHUS,
OTIBITa, UCCIIEJOBAHUS C OTIOPOH HA TUIAH/AJITOPUTM.

3) pabota ¢ uHbopMaIUei:

OPUMEHSTh PA3JIMYHbIE METOMAbI, MHCTPYMEHTHI W 3alpochl MpH IIOMCKE H 0TOOpe
uHbOpMAallUM WM JAHHBIX C Y4Y€TOM MpEeAJoXKEHHOM yueOHOM ¢u3nueckol 3amauu, npu
HEOO0XOMMOCTH MO PYKOBOJICTBOM YUHTEIIS,

aHaJIM3UpPOBaTh, CHUCTEMAaTU3UPOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BUAOB U (GopM
IIpE/ICTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMalbHYIO (opMy mpeacTaBieHUs HHOpMAUU U
WLTIOCTPUPOBATh pPelIaeMble 3aa4d HECIOKHBIMUA CXEMaMH, TuarpaMMaMi, HHOU TpaduKoi U ux
KOMOMHAIMSIMHU, IO PYKOBOJICTBOM YUHTEJIS.

Ognaodenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCHCMEUAMU:

1) oOmeHue:

B X07ie 00CYyXKIeHUsl y4eOHOTro MaTepuana, pe3ylbTaToB J1a00paTOpHBIX padOT M MPOEKTOB
3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKA3bIBaTh MJIEH, HALIEJIEHHBIE Ha
peleHne 3a]a9u U MoIep KaHue 01aroxenaTeaIbHOCTH OOICHHUS;

COIIOCTABJISITh CBOM CYXJIEHUS C CYXKJAECHUSIMH JAPYIMX YYaCTHUKOB JUajiora, OOHapyXHuBaThb
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJICTABIIATH PE3YNBTAThl BBITOJHEHHOTO (PH3UYECKOTO ONbITa (IKCIEPUMEHTA,
UCCIIEIOBAHMS], IPOCKTA).

2) cOBMECTHAsI IeATEILHOCTD (COTPYIHUYECTBO):

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pPabOTHI MpH
pelIeHnN KOHKPETHON (U3UYECKOM MpoOIeMbl;

OPUHUMATh LE€JIM COBMECTHOM JIeSTeNbHOCTH, OpTaHU30BBIBaTh JACHCTBUS 1O €€
JOCTUKEHHIO: paclpeiesiTh pPoju, OO0CYX AaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHUSI HECKOJIBKHMX YEJI0BEK;

BBIMIOJHATh CBOIO YAacTh pabOThI, JOCTUrasi KayeCTBEHHOI'O pe3yjbTaTa [0 CBOEMY
HaMpaBJICHUIO U KOOPJAMHUPYS CBOU JECHCTBUS C APYTUMH WIEHAMH KOMaH]Ibl;

OLICHMBAaTh KAa4e€CTBO CBOETO BKJaJa B OOLIMI NPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(OpPMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

Ognadenue ynugepcanbHolMu y4eOHbIMU PeCYSIAMUSHBIMU OCTUCHEUAMU:

1) camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYalHsAX, TPEOYIOUIMX ISl pelIeHUs
bu3NYeCcKUX 3HAHUH;

OPUEHTHPOBAThCSI B PA3IUYHBIX MOIXOAAX NPUHATHS pEHIeHWH (MHIUBHIyaIbHOE,
MPUHATHE PEILICHHs B TPYIIE, IPUHATUE PEIIEHUH rPyMIoi);

COCTaBJISITh AJITOPUTM pelleHus (U3MUECKO 3aJauu WM TUIaHa HCCIEAOBaHMS C y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, M0JI PYKOBOACTBOM YUUTEIIS.
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2) CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYyalluW WM TpeljiaraTh IJaH €€ W3MEHEHMs, IpU HEOOXOAUMOCTH IMOJ]
PYKOBOJICTBOM YUHUTEIIS,

OOBSACHATh MPUYUHBI JOCTHKEHHs (HEIOCTHXKEHUS) Pe3yJbTaTOB IESATENIbHOCTH, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSIM.

3) SMOLIMOHAIBHBIN UHTEJIICKT:

CTaBUTH ce0sl HA MECTO JPYroro 4esloBeKa B XOJI€ CIopa WM IUCKYCCHH Ha HAyYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) npuHsTHE CE0S U IPYTUX:

MpU3HaBaTh CBOE MPABO Ha OMIMOKY NPU pelIeHUH (PU3UICCKUX 3a/1a4 WIH B YTBEPKICHUIX
Ha Hay4YHbIE TEMbI U TAKOE XK€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

TpeOoBaHusi K MPeAMETHBIM pPe3yJbTATAM OCBOCHUS Y4eOHOro mpeamera «Dusmkay,
pacnpeiesieHHbIE 110 TO1aM 00y4YeHu sl

Pesynbrarel o rogam GpopMyaHpyrOTCS MO MPUHLIUIY 100aBIEHUS HOBBIX PE3yJIbTAaTOB OT
rojia K roay (pe3yibTaThl OYEPEIHOTO T'0Jla M0 YMOJYAHUIO BKIIIOYAIOT PE3YJIbTAThl MPEIbIIYIINX
JeT).

7 KJIACC
[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y
o0yJaromuxcsi yMEeHHi:

— OpHEHTHPOBATHCS B MOHATUSX M ONEPUPOBAaTH MMH Ha 0a30BOM YypoOBHE: (hHU3HUYECKHE H
XUMHAYECKHE SIBIICHUS; HAOIIOACHWE, OKCIEPUMEHT, MOJIeNb, THUIOTe3a; EIMHUIIBI
(bu3MuecKUX BEJIWYUH; aToOM, MOJIEKyJla, arperaTHble COCTOSHUSI BemlecTBa (TBEpAOE,
KHUJIKOE, Ta3000pa3HOe); MEXaHHUYeCKOe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MpSMOJUHEHOE), TpaeKkTopus, paBHOACHCTByomas cui, aedopManus (ymnpyras,
IJIACTUYECKas), HEBECOMOCTb, COOOIIAIOLIMECS] COCYAbI, C OMOPOW Ha JUJAKTUYECKUI
MaTepuan

— paznmmuath siBieHust (quddysus; TEmIoBOe ABHKEHUE YAaCTHUIl BEIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE [BIKEHHE, WHEpLUs; B3aUMOJCHCTBHE TeN;, pasHosecue
MBEPOLIX MeNl ¢ 3aKPenNEéHHOl OCblo 8paujeHus; Tepesada AaBIeHUs TBEPIBIMU TellaMH,
KUAKOCTAMU U TrazaMmu; aTMoc(epHoe [aBleHHE; IJaBaHUE TeJl; IpeBpalleHus
MEXaHUYECKOH PHEpPruu) IO OMUCAHUIO MX XaAPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE, ITOCIIE MTPEABAPUTEIHHOTIO 00CYKIEHUS C
IeJarorom;

— pacro3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3NYECKUX SBJICHUM B OKpYXAaloIleM MHUPE, B TOM
yuciie (pu3ndecKkue SBICHUS B MPUPOJIE: IPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTSMU B
KUBOM M HEXHUBOW INPHUPOAE; NEHCTBUE CHJIBI TPEHUS B NPUPOJE M TEXHHUKE; BIHMSHHE
aTMoc(epHOro JaBJIEHUs Ha KUBOW OpPraHM3M; IJIaBaHUE PbIO; phlyaru B TEJE YeJIOBEKa;
IpU 3TOM TEPEBOJUTH NPAKTUYECKYI0 3a7adyy B Yy4eOHYyI0, BBIICNATh CYLIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3NYECKHUX SBJIECHUI C TOMOIIBIO NIEAArora;

— OIKCHIBaTh W3YYEHHBIE CBOMCTBA TeN M (PU3MUECKUE SBJICHUS, UCNONB3Ys (hu3nueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIIHSS CKOPOCTh,
CWJIa YOPYTOCTH, CHJla TSKECTH, BeC Teja, CHJla TPeHMs], JaBjeHue (TBEPAOro Tena,
KHJIKOCTH, Ta3a), BHITAJKUBAIOIIAS CUJIa, MEXaHWYecKas paboTa, MOIIHOCTh, TIEYO CHUIIBI,
MOMEHT CWJIbl, KO3()(QUIMEHT TMOJe3HOro JeHCTBUS MEXaHU3MOB, KUHETHYecKas |
MOTEHIMAJIbHAsl HEPrusl) C OMOpPOH Ha CXEeMy; IpU OMHMCAHUHM PACKPHIBATh (PU3NUECKUN
CMBIC HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EAUHMIBI (U3UYECKUX BEJIMYUH,
Haxooums opmynel, céa3bisalowjue OAHHYI0 QU3UYECKYIO BENUYUHY C OPY2UMU BENUYUHAMU,
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cmpoums  2paguKku  U3yYeHHvlX 3asucumocmeti @Qu3UYeCKUx 6eauduH C OIOpPOH Ha
JMTaKTUYECKUN MaTepual;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHHUA M TPOLIECCHI, MCIONIb3Ys IMpaBHiIa
CIIOKEHUs Cui (BIOJb OXHOM mMpsMon), saxon Iyka, szaxon Ilackans, 3axon Apxumeoa,
npasuno pasHosecusi pvivaza (0610Ka), «3010Mmoe Npasusio» MexaHuku, 3aKOH COXPaHCHHS
MEXaHUYECKON SHEpruu; NnpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3anucbleams €20 Mamemamuieckoe GulpadiceHue Nnoo PYKo8oOCMEOM neodazoz2d ¢
o0ocydcoenuem niana pabomol,

OOBSICHATH (PU3MUECKUE SBJICHUSA, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: MpH IOMOINM TeAarora BBISBIATDH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHME U3 1—2 JOrMYecKHx MIaroB ¢
ornopoil Ha 1—2 HM3y4YEHHBIX CBOHCTBA (PU3MYECKUX SIBICHHUU, (PU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

peniaTh TUIOBBIE pacy€THBIC 3aa4M B 1/1eliCTBHE C OMOPON Ha aJrOpPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IENAaroroM, MCMONb3ys 3aKOHBI M (HOPMYJIbI, CBS3BIBAIOIIHE
¢bu3nyecKre BEeTUYUHbBI: HA OCHOBE aHAJIM3a yCIOBUS 33J]aul 3alIMChIBaTh KPAaTKOE yCIIOBHE,
MOJICTABJIATh (U3MYSCKUE BEIWMYMHBI B (OPMYJBI M TPOBOJUTH PACUETHI, HAXOIUThH
CIpaBOYHbIC JIaHHBIE, HEOOXOIMMBIC AJSl pEeIIeHHs 3a/lady, OICHUBATh PEATUCTHUYHOCTD
MOJIY9eHHOU (pH3UIEeCKON BEITHMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIM (PU3MYECKHX METO/I0B
Moclie MPEABAPUTENBHOTO O0CYKICHUS C TEAaroroM; Mpyu MOMOIIM Telarora B OMUCaHUU
HCCIIEIOBaHMs BBIJCNATH IIPOBEPSEMOE MPENIOJIOKEHHE (TUIIOTE3y), C ONOpod Ha
TUIAKTUYECKUM MaTepual pa3iaudyarb M HHTEPIPETUPOBATh IOJYYECHHBIH pE3yNbTar,
HaXOJUTh IOCJIE OOCYX/IEHUS C ME€JaroroM OIIMOKHU B XOJI€ OIBITA, JIENaTh BBIBOJBI IO €r0
pe3yiabTaTam;

YMETh HaxOJUTh C HCIOJb30BaHHEM IU(PPOBHIX 00pa30BaTENbHBIX PECYPCOB OIBITHI 10
HAOMIOACHNIO (U3NYECKUX SIBICHHA WM (U3NYECKUX CBOKMCTB Tell: (OPMYIHPOBATH
MIpoOBepsieMbIe MPEANOI0KEHHUS, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUS C
OIOPOM Ha CXEMY, 3alHUChIBaTh XOJ ONbITa U (OPMYIUPOBATH BHIBOJIBI 110/ PYKOBOJCTBOM
neJarora;

BBITMIOJIHATh TpPSIMbIE W3MEPEHHUS] PACCTOSHHUSA, BPEMEHM, Macchl Teja, 00bEMa, CHIIbI U
TEMIIEpAaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX MNPUOOPOB C OMOpPOH Ha
QITOPUTM; 3allMChIBATh IOKa3aHWs MPUOOPOB ¢ yu€ToM 3aJaHHON  abCONMOTHOM
IIOIPEIHOCTH U3MEPEHU;

IPOBOJUTH COBMECTHO C I€JaroroM HccieloBaHUe 3aBUCHUMOCTH OJHOM (u3ndeckoi
BEeJIMYMHBI OT JPYrod C MCMIOJB30BAHUEM TMPSIMBIX HW3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIKYILETOCS Tella OT BPEMEHM JBMKEHUS TEJa; CUIbl MPEHUs CKOLbIHCEHUs
om eeca mena, Kayecmea oOpabomKu no8epxXHocmell mei U He3d8UCUMOCMU CUTIbL MPeHUs.
om NIOWAOU CONPUKOCHOBEHUS MeN; CUNbl YAPY2OCmu Om YOIUHEHUS NPYIHCUHDBL,
BLIMAIKUBAIOWE CUIbl OM 00bEMA NOSPYHCEHHOU Hacmu meia U Om NIOMHOCIU
HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Oom 2nyOuHvl, HA KOMOPYIO
NO2PYHCeHO meno;, YCI08Ull NIAGAHUs Meil, YCIO08Ull pasHosecus pvivaza U 010K08); TOJ
PYKOBOJICTBOM II€Jlarora y4yacTBOBaTh B IJIAHUPOBAHUHU yue€OHOI'O MCCIEI0BaHUs, COOUpATh
YCTaHOBKY W BBINONHSATh HW3MEPEHHS, CIeAys TMpEeAIOKeHHOMY IUIaHy, (UKCHpPOBAThH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE MPEAJIOKEHHBIX
TaOIUI ¥ TPaUKOB, JI€TaTh BEIBOJBI 110 pe3ybTaTaM HUCCIIETOBAHMS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEMWYUH (TIJIOTHOCThH BEIIECTBA KUIKOCTH
U TBEPAOIO Teja; cuja TPEHUs CKOJIbKEHHUS; NaBJICHHE BO3JlyXa; BBITAJIKMBAIOIIAs CHJIA,
JeCTByIONAsl Ha TOTPYKEHHOE B JKUIKOCTh TeNO; KOI(PQPUIIMEHT IMOJIE3HOTO ICHCTBUS
MPOCTHIX MEXAHW3MOB), CJIEIYs MPEUIOKEHHON MHCTPYKIIMU; TIPH BBITTOJITHEHUH W3MEPEHUHN
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MOJl PYKOBOJCTBOM IIeJlarora coouparb HKCHEPUMEHTANbHYIO YCTAaHOBKY M BBIUHCIISATH
3HAYEHUE UCKOMOH BEJIINYMHBI;

coOIII01aTh PaBUJIa TEXHUKH 0€30MaCHOCTH MPH paboTe ¢ J1abopaTOpHBIM 000PYIOBaHUEM
10cJIe MPEeIBAPUTEIILHOTO 00CYKAECHNUS C NIEAaroroM;

COIOCTABJISATh TMPHUHIMIIEI JCHCTBUSL TPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMeTp, pblvyar, MOJBMXKHBIA U
HEMOJBM)XHBINA OJIOK, HAKJIIOHHAs! IUIOCKOCTh C OMOPOM Ha AMJAKTHUECKUI MaTepual;
XapaKTepu30BaTh MPUHIMIIBI JCHCTBUS M3YyYCHHBIX NMPUOOPOB U TEXHHUECKUX YCTPOWUCTB
IIOCJIE MPEIBAPUTEIILHOIO OOCY)KJIEHUSI C IE€JaroroM ¢ ONOpOM Ha UX omucaHus (B TOM
4yciie: IOALIMUIIHUKYA, YCTPOWCTBO BOAONPOBOJA, THUAPABINYECKUH IIPECC, MaHOMETP,
BBICOTOMED, MOPILIHEBOM HACOC, apEOMETp), UCIOJb3ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SABJICHUH U HEOOXOUMble (hPU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANUTh TPUMEpPhl / HAXOAWTh HMHPOPMAIMIO O MpHUMEpax MPAKTHYIECKOTO
UCTOJb30BaHUSl (U3UYECKUX 3HAHUH B TOBCEIHEBHOW JKM3HM Ui OOECIEeYECHHUs
0€30I1aCHOCTH NP OOpaIleHNuH ¢ NpUOOpaMH U TEXHUYECKHMMH YCTPOUCTBAMH, COXPaHEHHMS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIIEH cpene;
OCYILECTBJISATh C MOMOILBIO Iearora 0T00p MCTOYHMKOB MHGpoOpManuu B ceTd MHTepHeT
B COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOIIMXCSA 3HAHUU M
NyTEM CpPaBHEHUS Pa3IMYHBIX HMCTOYHHUKOB BBIICIATH HH(POpPMAIUIO, KOTOpas SBISETCS
IIPOTUBOPEYUBON MIIM MOXKET ObITh HEZOCTOBEPHOI];

UCIIOJIb30BaTh IPU BBINOJIHEHUM YUYEOHBIX 33JaHUM HAyYHO-TIONYJSPHYIO JIUTEpaTypy
(GU3NIECKOTO CONEepKaHMs, CIpPAaBOYHBIE MaTepUaibl, pecypchl ceth VHTepHeT; BIaaeTh
npuéMaMH KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/laBaThb IIOJl PYKOBOJCTBOM Iefjarora ¢ OOCYXIEHHEM IUIaHa paboThl KpaTKue
IIUCbMEHHBIE U YCTHBIE COOOIIEHMS Ha OCHOBE 2—3 MCTOYHHMKOB HH(popMaruu
bu3NYecKoTo CoIepXKaHHWs, B TOM 4YHCIE MyOJIMYHO JenaTh KpaTKue COOOIIeHUs
0 pe3yibTaTax MPOEKTOB WM Y4EOHBIX MCCIIEJ0BAaHMI; IPU 3TOM I'PaMOTHO HCIOJIb30BATh
W3YYEHHBI TIOHATHHHBIA ammapaT Kypca (U3UKH, CONPOBOXKAATH BBHICTYIJICHHE
MpE3EHTALMEN;

IpU BBIMOJIHEHUHM YYE€OHBIX IPOEKTOB M MCCIEAOBAHUU IOJ PYKOBOJCTBOM Iearora
pacripesienaTh OO0S3aHHOCTH B TPYIE B COOTBETCTBHM C IIOCTaBJIEHHBIMHU 3aJadyamH,
CIIEUTH 3a BBIMOJIHEHHUEM ILJIaHA JEHCTBUI, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKIJIAJ B
JEATENIBHOCTh TPYIIBI, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJEHCTBHE, YUUTHIBAS
MHEHHUE OKPYKAIOIIHX.

8 KJIACC

[IpenMeTHbIe pe3ynbTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpa)xkaTb C(OPMUPOBAHHOCTH Yy

o0yyJaromuxcs yMeHuil:

OPUEHTHPOBATHCS B MOHITHUSX U ONEPUPOBATh UMH Ha 0A30BOM ypOBHE: Macca U pa3Mepbl
MOJIEKYJI, TEIJIOBOE IBM)KEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHWS BEILECTBA,
KpUCTAITMYEeCKHe W amMopdHBIe Tella, HACHIIIEHHBI W HEHACHIMICHHBIN Map, BIaKHOCTh
BO3/yXa; TeMIepaTypa, BHYTPEHHSA DJHEpPrus, TEIUIOBOM JBUraTelb, >SJIEMEHTapHBIN
JJIEKTPUYECKUM 3apsl, DJIEKTPUUYECKOE I10JI€, IPOBOAHUKU M JHUDJICKTPUKH, IMOCTOSHHBIN
AJIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pa3inuaTh SIBICHUSA TIOCTE MPEIBAPUTEILHOTO OOCYXKIEHHsS C TeAaroromM (TemIoBOe
pacimpenue/cxatie, TeTuionepeaada, TeIJI0BOe PaBHOBECHE, CMAaYMBAaHUE, KaNWJUIAPHBIE
SBIIGHUSI, WCIApeHHe, KOHJEHCAIWs, TUIaBleHHe, KpucTaum3amnus (OTBep/AeBaHHeE),
KHUTIEHUE, Terionepeaava (TerIonpoBOIHOCTh, KOHBEKIIHS, U3TyUeHNE); dIIEKTPU3AIUs TeT,
B3aUMOJICVICTBUE 3aps0B, JCHUCTBHS DJIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aUMOJICVICTBUE MArHUTOB, JECWCTBME MArHUTHOIO TIOJS Ha MPOBOAHUK C TOKOM,
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JIEKTPOMAarHUTHas MHAYKLUS) MO ONMCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBIICHUE;

pacrio3HaBaTh C IOMOUIbIO TI€arora IpOsBICHUE W3YYEHHBIX (U3NYECKUX SBICHUIH
B OKpY’KaloIlleM MHUpE, B TOM 4ucie (PU3MYECKHE SBJICHHUS B IPHUPOJE: MOBEPXHOCTHOE
HaTSOKEHME W KalWUISPHbIE SBJICHUS B IPUPOJE, KPUCTAJUIBI B IPUPOJAE, H3Iy4yEHUE
Connna, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHera;
AJIEKTPUUYECKUE SABICHHUS B aTMOC(epe, SJIEKTPUUECTBO >KUBBIX OpPraHW3MOB; MarHUTHOE
nojie 3emid, Apeid MoyitocoB, poiab MArHUTHOIO IOJIA Ul KU3HM Ha 3emile, HOJSpPHOE
CHSIHME; TIPH O3TOM TIEPEBOJUTH TMPAKTHYECKYI0 3a7adyy B y4eOHYIO, BBIACTATDH
CYILIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3UUECKUX SBICHUMN;

OINHKCBHIBATh O]l PYKOBOJCTBOM II€Aarora ¢ OOCYXICHHEM IiIaHa paOoThl H3y4YCHHBIC
CBOWCTBa Tel U (PU3MYECKUE SBJICHUS, HCIONB3yd (DU3MUECKHE BEIMYUHBI (TeMIepaTypa,
BHYTPEHHSS DHEPrusl, KOJIUYECTBO TEIUIOTHI, YAEJbHAs TEIJIOEMKOCTD BEIECTBA, yIEIbHAS
TEIJIOTA IUIABJICHUS, yJeNbHAs TEIUIOTa NapooOpa3oBaHWs, yAEIbHAs TEMJIOTa CrOpaHus
TOIUIMBA, KO3((UIMEHT I0JIE3HOr0 JEHCTBHA TEIUIOBOM MAalUHBI, OTHOCUTENIbHAs
BJIQKHOCTh BO3/lyXa, J3JIEKTPUUECKUN 3apsij, CUa TOKA, 3JIEKTPUUYECKOE HaIpPSIKEHUE,
COIIPOTHBIIEHUE NPOBOJHMKA, YAEIbHOE CONPOTUBJICHUE BELIECTBA, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKA); MPH ONKUCAHUU NPABWIBHO TPAKTOBaTh C IIOMOINbBIO Ilejarora
¢u3nyeckuif CMBICI MCIOJb3YEMbIX BEJIUYMH, O0O03HAUYEHUS U EIUHMIBI (PU3MUYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE aHHYIO (PU3UUYECKYIO BEIMUUHY C JPYTHMMHU
BEJIMYMHAMU, CTPOUTH IPa)UKU U3y4YEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
ONpEAeNATh IOClIe IPEIBAPUTENILHOTO OOCYKIEHUs C IeAaroroM CBOWCTBAa Tel,
¢dusnveckne SBICHUS M TPOIECCHI, HCIOJIB3YsS OCHOBHBIE MOJOXEHHUS MOJEKYISPHO-
KUHETHUYECKOW TEOpUM CTPOEHMsI BEIIEeCTBA, HNPHUHLMUI CYNEpHno3uiuu nojed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa JUIsl ydacTKa LeNH, 3aKOH
IDicoyna—/lenya, 3aKOH COXpAaHEHHMs DSHEPrUU; INPU OTOM HAXOAWUTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA M €ro MaTeMaTHYeCKO€ BBIPAKEHHWE C ONOpoi Ha HU(PPOBBIC
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCHTBD I10/I KOHTPOJIEM Tieiarora (pu3nuecKkue mporeccsl U CBOMCTBA TE, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, IpH MOMOIIHU Iejarora
BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0OBSICHEHUE U3 1—2 JIOTMUECKUX 11aroB
c onopoil Ha 1-2 M3yueHHBIX CBOWCTBAa (U3NYECKUX SIBIECHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath TUIOBBIE pACUETHBIE 3afauyd B 1-2 1elCTBUS C OMOPOM Ha alIrOpUTM,
MIpe/IBAPUTENILHO pa300paHHBI COBMECTHO C IEJaroroM, MCHOJb3ys 3aKOHBI U (hOpMYIbI,
CBSI3bIBAONIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJaud 3allUCHIBATh
KpaTKO€ YCJIOBHE, BBISBJIATH HEJJOCTATOK JIaHHBIX JJI PEILIEHUs 3a]a4l, BEIOUpATh 3aKOHBI U
¢bopMmyIbl, HEOOXOAUMBIE JUIs €€ pelieHus], IPOBOJUTh PAacu€Thl U CPABHUBATH MOJyYEHHOE
3HaYeHUe (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JIaHHBIMH;

UMEThb IMpE/CTaBIeHUE O MpobieMax, KOTOPble MOKHO PELIMTh MPH MOMOLIM (PU3NYECKUX
METOZOB TIOCJIE€ MpPEIBApUTENLHOTO OOCYXJAEHUS C MEeAaroroM; HCIONb3ys OIUCaHHE
UCCIIEIOBaHMs, BBIJIEISATh IPOBEPSIEMOE IPEANOIOKEHHE, OLEHUBAaTh MPaBUIBHOCTh
MOpsAJIKA TPOBEIEHUS UCCIIEN0BaHNs, 1€TIaTh BBIBOBI;

YMETh HaxOJUTh C HCIOJb30BaHHEM IM(PPOBHIX 00pa30BaTENbHBIX PECYPCOB OIBITHI IO
HaO0JI0/IEHNI0 (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB TeM (KamWJUIIpHBIE SBJICHUS,
3aBUCUMOCTh JIaBJIEHUS BO3[AyXa OT ero oO0b&Ma, TeMIlepaTypbl; CKOPOCTH Ipolecca
OCTBHIBAHMS/HATPEBAHUSI TPH  M3JIYYCHUH OT I[BETa  HW3JIyYarONICH/TOTIIOMAOIIEH
MIOBEPXHOCTH; CKOPOCTb HCIAPEHHs BOABI OT TEMIIEpPATypbl JKUAKOCTH W IUIOIIAIU €€
MOBEPXHOCTH; DJIEKTpU3alusi TeI W  B3aUMOJEHUCTBUE  OJIEKTPUUECKUX  3aps/IOB;
B3alMO/JICIICTBUE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3alllsi MarHUTHBIX MOJEH MOCTOSHHBIX
MarHuToB; IeUCTBUS MarHUTHOIO MOJIsI HA IPOBOAHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa,
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CBOWCTBA  3JIEKTPOJBUTATENS IOCTOSIHHOTO TOKa): (OpMYyIHpOBAaTh IpPOBEpSEMbIC
IPEIIOI0KEHNs, COOUPATh YCTAHOBKY W3 NPEIJIOKEHHOIO O0OpYHOBaHMs C ONOpPOM Ha
CXCMY, OIIMCBIBATb XO/J OIIbITa U q)OpMy.HI/IpOBaTB BBIBOJIBI ITIOJ] PYKOBOJICTBOM II€aarora,
UMETh IPEJCTABICHUA O M3MEPEHMM TEeMIIepaTypbl, OTHOCUTEJIbHOW BIa)KHOCTH BO3J]yXa,
CHJIbl TOKa, HaIpsOKCHUA C HCIIOJIb30BAHUCM aHAJIOI'OBBIX HpI/I60pOB U JAaTYHUKOB
(Gu3nYecKUx BEIMYMH; IPU IOMOIIM IEeJarora CpaBHUBATh pPe3yJbTaTbl HU3MEPEHHUH C
y4€TOM 33/1aHHON aOCOIFOTHON TOTPEIIHOCTH;

IPOBOJIUTh COBMECTHO C IEJaroroM Hcciael0oBaHUe 3aBUCUMOCTH OAHOM (pu3ndeckoi
BEIMYMHBI  OT  JpPYrod  C UCHOJb30BAHMEM  IMPSIMBIX  HM3MEpeHHH  (3aBUCHUMOCTb
COIMPOTUBJICHHUA MMPOBOAHUKA OT €ro JJIMHBI, IIOMAAN IMOIICPEUYHOTO CCUCHUA U YACIIbHOT'O
COIIPOTHBJICHUS] BELIECTBA IPOBOAHMKA; CHJIBI TOKA, MIYLNIETO Yepe3 IPOBOJHHMK, OT
HaNpsDKCHUsST Ha MPOBOJHHUKE; MCCIEIOBAHME IOCIENOBATEIBHOIO U MapaljieIbHOTO
COEJMHEHUIl IPOBOJHHUKOB): IUIAHUPOBATb HCCIIEOBAHUE, COOMpPaThb YCTAaHOBKY U
BBINOJIHATE M3MEPEHHS II0J] PYKOBOJCTBOM II€arora, Cieays HpeasioKeHHOMY IUIaHy,
(buKcupoBaTh pe3yJbTaThl NOJYYEHHOM 3aBUCHMMOCTH B BUJAE TaOJUI U IpaUKOB, J€1aTh
BBIBOIBI 110 PE3YJIbTaTaM UCCIIEI0BAHMS MTOCIIE 00CYKACHHUS C MEaroroM;

COOTHOCUTb KOCBEHHbIE€ H3MEpEHUs (U3NYECKUX BEIUYMH (yAelbHas TEMIOEMKOCTb
BEIIECTBA, CONPOTUBIIEHUE MPOBOAHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA): C
IIOMOLUIBIO I€Jarora IjaHupoBaTh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY,
cliefysl PeAIOKEHHON UHCTPYKIIMM, ¥ BBIYUCIISATh 3HAUEHUE BEJTUYMHBL;

cOOIIIO/IaTh TIPaBUJIa TEXHUKH OE€30MacCHOCTH MPH padoTe ¢ JabopaTOpHBIM 000PYIOBaHUEM
ocJyIe MPEIBAPUTEIBHOTO 00CYKACHUS C ITEeIaroroM;

COIIOCTABJIATh C IIOMOILNBIO IeAarora MNPUHLIMIIBI JEHCTBUA H3YYEHHBIX NPUOOPOB
U TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK DJIEKTPUUYECKOU
SHEPIUH, IEKTPOOCBETUTEIbHbBIE PUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IIPUMEPBI),
ANEKTPUYECKUE MPENOXPAHUTENH; FIEKTPOMArHUT, IEKTPOABUIaTENb OCTOSIHHOIO TOKA),
UCHOJb3Yysl METOJAUYECKHE MaTepHalibl O CBOMCTBAX (pU3MUECKUX SIBICHUN M HEOOXOAUMBIE
¢bu3nveckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh I0CJI€ MPEIBApUTENLHOIO 00CYKIEHUS C MEAaroroM MpOoCThle TEXHUYECKUE
YCTPOHCTBA U M3MEpUTEIbHBbIE MNPHOOPHI IO CXeMaM M CXEMaTHYHBIM pPUCYHKaM
(’KHUIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CrOpaHMsi, DJEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJEKTPHUUECKUX Iened ¢
MOCTICIOBATENbHBIM W TAPaUICIbHBIM COCTUHEHUEM DJIEMEHTOB, COOTHOCS YCJIOBHBIC
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTel;

NPUBOJIUTH MPUMEPHI/HAXOAUTHh MH(OPMALIMIO O MTPUMEpPax MPAKTUYECKOTO MCIOJIb30BaHUS
(¢u3NyecKnx 3HAHUW B TIOBCEJHEBHOM >KM3HM Mg oOecreyeHuss Oe30IacHOCTH IpU
oOpamieHnn ¢ mOpubopaMH M TEXHHYECKMMH YCTPOHCTBAMH, COXpPaHEHHs 370pOBbs
Y COOJTIOJICHHS HOPM SKOJIOTHYECKOTO TTOBE/ICHUS B OKPYXKAIOIIEH cpene;

OCYILECTBIIATH C MOMOUIBIO Mearora MOMCK HHPOpMaIuu GU3NUECKOTO COAEPIKaHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM M NYTEM CPaBHEHHs JIONOJHUTEIBHBIX
MCTOYHUKOB BBIJIENIATh MH(POPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBOI UM MOXKET OBbITH
HEJI0CTOBEPHOI;

UCMOJIb30BaTh MpPHU BBINIOJHEHWH YUEOHBIX 3a/JaHUil OTOOpPaHHYIO TEeNaroroM HayyHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJIEpXKaHMs, CIIPaBOYHbIE MaTepHajbl, PeCypchl
cetu UHTepHer; BiajeTh MNpuéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uHbOpMallMM U3 OJHOM 3HAKOBOH CHCTEMBI B JPYyryl0 C ONOpPOH Ha QJITOPUTM U
YTOYHSIOIIME BOIPOCHI ITe/Iarora;

co3/1aBaTh MOJI PYKOBOJCTBOM Iefarora ¢ oOCYXJISHHEM IJlaHa paboThl NMHUCBMEHHbBIE U
KpaTKHe YCTHblE COOOIIeHUs, 0000mas HHPOPMAIMI0 U3 HECKOJbKUX HCTOYHHKOB
(U3UYIECKOTO COACPIKAHUS, B TOM YHCJIE MyOIMYHO MPEACTABISATh PE3yJIbTaThl TPOCKTHOM
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NN HCCHeﬂOBaTeHBCKOﬁ ACATCIIBHOCTH,; NPU 3TOM T'paMOTHO HCIIOJIB30BAThb I/ISyLIeHHbe/Il
MOHSATUHHBIN anmapar Kypca (PU3uKH, COTPOBOXKIAThH BRICTYIIJICHUE TIPE3EHTAIIUCH;

IpY BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAaHUN (PU3MUECKUX IPOLIECCOB TOA
PYKOBOJICTBOM II€Jlarora pacmpeneisTh OOsS3aHHOCTH B TIpyldrne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU 3aJadyaMu, CJICAUTH 3a BBIIIOJTHCHUEM IIJIaHa HCﬁCTBHﬁ U KOPPCKTUPOBATDH
€ro, aJeKBaTHO OLIEHHWBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTH TPYIIbI; BHICTPAUBAThH
KOMMYHHUKATHBHOC BSaHMOI[eﬁCTBHG, IMPOsABJIAA TOTOBHOCTD pa3pCllaTb KOH(I)JII/IKTLI.

9 KJIACC

[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMHPOBAHHOCTH Y

o0y4aroIuxcsi yMEHHI:

OpPUEHTHPOBATHCS B MOHATUSAX U ONEPHPOBATH UMM HA 0A30BOM YpOBHE: CHCTEMa OTCYETA,
MaTepuajibHas TOYKa, TPAEKTOPUS, OTHOCUTEIbHOCTb MEXAHHUUYECKOro JBMIKEHHUS,
neopmanus  (ynpyras, IUIacTHYECKas), TPEHUE, YeHmpocmpemumenbHoe YCKOpeHue,
HEBECOMOCTb U IEPErpy3KH; LEHTP TSHKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPJIOTO TeJla, PaBHOBECHE; MEXaHWYECKHE KoJeOaHUs M BOJIHBI, 3BYK, MH(pPa3ByK
U yIAbTPa3BYK; AJIEKTPOMAarHWTHBIE BOJIHBI, IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CHEKMpbl
ucnyckamusi u nozioujenus; anbpa-, Oerta- M TaMMa-U3JIydyeHMs, H30TOIbI, sAepHas
JHEPIreTHKA;

COOTHOCHTD SIBJIEHUS IOCTI€ MPEIBAPUTEIBLHOIO 00CYKIEHHSI C MeAaroroM (paBHOMEPHOE U
HEpPAaBHOMEPHOE  MNPSMOJIMHEWHOE  JBUKEHHE, PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBID)KEHUE, CBOOOJHOE MaJeHHE Tell, pPABHOMEPHOE [JBM)KEHHE II0 OKPYXHOCTH,
B3aUMOJICHICTBHE TEJI, PEAKTUBHOE JIBUXKECHHE, KOJIeOaTeIbHOE ABHKEHHE (3aTyXarolue U
BBIHY)KJICHHbIE ~ KoJeOaHMs),  PE30HAHC,  BOJIHOBOE  JBM)KEHHME,  E€CTECTBEHHas
PaZMOaKTUBHOCTb, BO3ZHUKHOBEHHE JIMHEWYATOrO CIHEKTpAa M3Jy4eHHUs) MO0 ONUCAHUI0 HX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3HUEcKoe
SIBJICHUE;

pacrio3HaBaTb C IIOMOLIbIO II€larora IpoOsIBICHUE W3YYEHHBIX (U3NYECKUX SBICHUH
B OKpY’KarolleM Mupe (B TOM 4ucie (GU3NYECKHE SIBICHUS B IPUPOE: NPUIUBBI U OTJIMBBI,
nBukeHre IiaHeT CoJHEYHOW CHUCTEMBbl, PEaKTUBHOE JABM)KEHHE J>KUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3EMJIETPACEHUE, CEHCMMUYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETa TeJ, ONTHYECKHE SBJICHHUS B IMpPHUPOJAE, OUOIOrMYecKoe JEeHCTBUE BHUAMMOTIO,
yIbTPaUOJIETOBOTO U PEHTTEHOBCKOIO HM3JIyYEHHi; eCTEeCTBEHHBIN paJMOakTHBHBIN (oH,
KOCMUYECKHE Jy4yd, paJAMOAaKTHBHOE MW3JIYy4Y€HHE NPHUPOJHBIX MHUHEPAIOB; JeiCTBHUE
pPallMOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M 4YeloBeKa), MPHU 3TOM IO PYKOBOJCTBOM
nejarora IepeBOAUTh MPAKTUYECKYI0 3ajadyy B Y4YeOHYIO, BBIJCNATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUM;

ONMCHIBATh IO/ PYKOBOJCTBOM IleAarora ¢ OOCYXJEHHMEM IUlaHa paboThl H3y4YeHHbBIE
CBOMCTBa Tel M (U3MYECKUE SIBJICHUS, WUCIOJIb3yd (U3NYECKUE BEIUYUHBI (CpelHss U
MIHOBEHHAsl CKOpPOCTh Te€ja NPU HEPaBHOMEPHOM JIBHJKEHUH, YCKOPEHHE, NEpPEMEILECHUE,
IyTh, YIJIOBas CKOPOCTb, CHUJAa TPEHMs, CHUJA YHNPYIOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJeHMsI, BEC Tella, UMIYJbC Tella, UMIYJIbC CHIIbI, MEXaHUYecKas paboTa u
MOILHOCTb, IOTEHLMAJIbHAsl DSHEPIrUs Tela, MOJHATOrO HaJl IOBEPXHOCTBIO 3EMIIH,
MOTEHLIMAJIbHAs PHEPTHS CKATON MPYKUHBI, KWHETUYECKAs! SHEPTUs, [TOJIHAS MEXaHUYECKas
SHEprus, MepHoJ U YacToTa KoJeOaHUM, UIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKAa3aTeNlb NPEJIOMIIEHHS CPENbl); MIPU ONMUCAHUM C MOMOLIBIO YUUTEIS
MPaBWJIbHO TPAKTOBATh (PU3WYECKUII CMBICT HCIOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U
eIMHUIBl (U3MUECKUX BEJIWYMH, C ONOPOM Ha METOJMUYECKUX MaTephajl HaxOIUTh
(GbopMyIibl, CBSI3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH,
CTPOUTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;
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XapakTepu30BaTh IOCJIE MPEABAPUTEIBHOIO OOCYXIEHUS C IeJaroroM CBOWCTBa Tel,
¢dbusznueckue SBJICHHS M MPOLIECCHl, HUCIHOJB3Yys 3aKOH COXPAaHEHUS DHHEPrHH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPHHLIUN CYINEPHO3ULUU CUJ, HPUHIUI OTHOCHTEIbHOCTH
lanunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMIIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAHEHMsI 3apsIOBOTO U MAacCOBOT'O YHMCENl IPU SIIEPHBIX
peaKkuusx; Mpyu 3TOM HaXOAMUTh CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe
BEIpQKEHHE C OTIOPOii Ha ITU(POBEIE 00pa30BaTEIbHBIC PECYPCHI;

COOTHOCHUTbH IO KOHTPOJIEM IeJarora Gu3nyecKkue MpoLecchl U CBOMCTBA Tell, B TOM UHCIIe
U B KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATH IPU TOMOIIU
nejarora MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX
I1aroB ¢ ONOPOM Ha 2—3 U3YYCHHBIX CBOMCTBA (PU3NUYECKUX SBIICHUN, PU3NIECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

pemath TUIOBBIE pacy€THbIe 3a7auyd B 1—2 JEWCTBUS C OMNOPOM HaA aJIrOpUTM,
MpeIBAPUTENIbHO  Pa300paHHBIII COBMECTHO C, WCIIOJIBb3yd 3aKOHbl U (HOPMYIIbI,
CBSI3bIBAIONIME (PM3UYECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJaud 3allUCHIBAThH
KpaTKO€ yCIIOBUE, BBISIBISITh HEJOCTAIOIINE WIH U30BITOUHBIE JaHHbIE, BEIOUPATh 3aKOHBI U
¢dbopMybl, HEOOXOIUMBIC IS PEHICHUS, TPOBOIUTH PACUYETHI M OLIEHUBATH C TOMOIIBIO
YUUTENS PEATUCTUYHOCTh TOTYYEHHOTO 3HAUYEHUS (PU3NYECKOM BETUUYHHBI;

UMEThH TPEJCTABICHUE O MpoOIeMax, KOTOPhIE MOKHO PEHIUThH MPH MOMOIIH (U3NIECKIX
METOOB; WCIOJB3ys OMUCAHWE WCCIICAOBAHUS, MOCIE MPEIBAPUTEILHOTO OOCYKICHHS C
MeJaroroM BBIIETSTH MPOBEpPsSEMOE MPEIINONIOKEeHNEe, OIEHUBATh MPABHIBHOCTh MOPSIKA
IIPOBEJICHUS MCCIEA0BAaHUS, AEIaTh BbIBOJbl, MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUI
U OTIBITOB;

YMETh HAaXOIUTh C HCIIOJIb30BaHMEM IH(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB OIBITHI I10
HAOMIOACHNIO (DU3WYECKUX SIBICHUN WM (U3NUECKUX CBOKMCTB Tesl (M3y4eHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs OHHEPruH; 3aBUCHMOCTb IepHoJa KoyeOaHuil
NPY)KHHHOTO MAasiTHUKa OT MAacChl Ipy3a M JKECTKOCTH TPYKUHBI U HE3aBHCHUMOCTH OT
aMIUIUTYbl MalbIX KolleOaHWi; HAOMIOJEHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB
M3JIY4eHHS): CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY M3 U30BITOYHOrO0 HAbOpa 000pyI0BaHUS
C OIOpOIl Ha CXeMy; OIHUCHIBATh XOJ OMbITa U €ro pe3yibTaThl, (OPMyIUPOBaTH BHIBOJBI
10/l PYKOBO/ICTBOM TI€/1arora;

IPOBOJUTH COBMECTHO C IEIaroroM HcCclel0BaHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEITUYUH
C UCIIOJIb30BaHUEM  MPSMBIX  U3MEpEHUHl  (3aBUCUMOCTb TYTH OT BpEMEHM NpHU
PaBHOYCKOPEHHOM  JIBHOKEHMM 0€3 HauaJbHOM  CKOpPOCTH; Tepuoja  KojaeOaHuit
MaTeMaTHYeCKOr0 MasiTHUKa OT JJIMHBl HUTH; IOCIEe OOCYXIAEHHS IOJ| PYKOBOJCTBOM
nejarora IJIAaHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTaHOBKY, (PUKCUPOBATH pE3YJIbTAThI
MOJTy4YEHHOM 3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUE TaOIuI U rpaduKoB, AeiaTb
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

COOTHOCHUTb KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH (CPEIHSSI CKOPOCTh U YCKOpEHUE
Tela NpU PABHOYCKOPEHHOM JBI)KEHHM, YCKOPEHHE CBOOOJHOTO MaJeHMs, KECTKOCTb
MPYXUHBI, KOOPPUIUEHT TPEHUSI CKOJIBKEHUS, MEXaHWYecKasi paboTa U MOIIHOCTb, YacTOTa
U Tnepuoj KojeOaHMi MaTeMaTH4ecKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHila
coOuparoimiel JIMH3bI, PATUOAKTUBHBIA (POH): C TOMOIIBI0 TIeAarora IUIAHUPOBATH
U3MEpEeHus; coOupaTh HKCIEPUMEHTANbHYIO YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
MPE/UIOKEHHOW HWHCTPYKIIMH, BBIUUCIATh 3HAUCHWE BEIWYMHBI W aHAJIM3UPOBATH
MOJTyYeHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOH MOTPEITHOCTH U3MEPEHU;

coOiroaaTh MpaBuiia TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1abopaTopHBIM 000pyAOBaHUEM
ocJie PeIBapUTEIHLHOTO 00CYKIEHHUS C TIe1aroroM;

COIOCTaBJIATh C TIOMOUIbIO TI€Jjarora OCHOBHBIE NPU3HAKA M3YyYEHHBIX (DU3HYECKHX
MojIeTieil: MaTepuanbHas TOUKa, aDCOJIIOTHO TBEPIOE TEN0, TOUEYHBIM HCTOUYHUK CBETA, JIyY,
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TOHKAasl JIMH3a, [UIAHEeTapHas MOJEIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO fAJpa C OIOpoil
Ha METOINYECKHE MaTEPHAIIBL;

XapaKTepU30BaTh MOCIE MPEABAPUTEIHLHOTO OOCYXKIEHUS C MEeJaroroM NPUHIUIEL JeHCTBUS
U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HA UX ONUCAHMS (B TOM YHUCIIE:
CHUJOMETP, AATYUKU IIOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUs, PaKeTa, 3XO0JIOT, OYKH,
nepuckorn, (QoToanmapar, ONTUYECKME CBETOBOABI, CIEKTPOCKOIN, JO3UMETpP, Kamepa
Bunbscona), ucnons3yst mudpoBsie 00pa3oBaTebHBIC PECYPCHI;

MCIIOJIb30BaTh I10J PYKOBOJCTBOM IIE€Jarora CXeMbl M CXEMAaTHYHBIE PUCYHKU H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IMPOLECCOB MPU
peleHn: y4eOHO-TIPaKTUIECKUX 3aj1ad; ONTUYECKUE CXEMBI [T TIOCTPOCHUS U300pakeHU i
B IUIOCKOM 3€pKaJie 1 cOOMparoLIei J1H3e;

NPUBOUTH NMPUMEPBI/HAXOAUTh HHOOPMAIHIO O MPUMEPAX MPAKTHUYECKOTO UCIIOIb30BAHUS
¢u3n4YecKUx 3HAHWKA B TIOBCEIHEBHOW JKU3HU /s oOecreyeHus Oe30MacHOCTH MpU
oOpamieHun ¢ OpuOOpaMH M TEXHUYECKMMHU YCTPOMCTBAMH, COXPaHEHHs 370pOBbs
1 cOOIOACHUSI HOPM SKOJIOTMUYECKOTO MIOBEIEHUS B OKPYKAIOILEH Cpele;

OCYILECTBIIATh O PyKOBOJICTBOM II€1arora Mouck nHpopmManuu Gu3n4eckoro coaep kaHus
B cetu HTepHeT, caMOCTOATENbHO (OPMYIUpPYsl MOMCKOBBIM 3ampoc, HaXOAUTh IyTH
OIpe/ieNIEHUs IOCTOBEPHOCTHU MOJIYYEHHON MH(POPMAIMK Ha OCHOBE MMEIOLUXCS 3HAHUN U
JIOTIOJIHATENIbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh TPH BBIIOJHEHWH YUYEOHBIX 3aJaHUil OTOOpPAaHHYIO TIEaroroM Hay4YHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTrO COAEpXkaHHs, CIPAaBOYHbIE MaTepHallbl, PECYpPCHI
cetu UHrepHer; Binagerb npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus
nHbOpMAMM W3 OJHOW 3HAKOBOM CHCTEMBI B JPYryld C ONOPOH Ha QJITOPHTM U
YTOUHSIOLIME BONPOCH ME1arora; co3/aBaTh 0]l pyKOBOACTBOM IIelarora ¢ 00CyxJIeHHeM
T1aHa paboThl MMCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH()OPMAIMH M3 HECKOJIBKUX
HCTOYHHUKOB (PM3UYECKOr0 COJEpPKaHUsA, MyOIMYHO NPEACTaBIATh PE3yJbTaThbl MPOEKTHON
WIM HCCIEN0BATENIbCKON AESITEIbHOCTH; MPU 3TOM I'PAMOTHO HCIOJB30BaTh H3YyYEHHBIH
NOHATUIHBIN anmapar H3ydyaeMoro pasziena (U3MKH U CONPOBOXKIATh BBICTYILICHHE
Mpe3eHTaIel ¢ yI€TOM 0COOCHHOCTEH ayTUTOPHH CBEPCTHUKOB.

24



TEMATHUYECKOE INTAHNPOBAHUE

7 KJIACC (68 u)

TemaTuuecku
i 0J10K, TeMa

OcHoBHOe cogepkaHue

OcHoBHBIE BHBI 1eSITETbHOCTH YYALIUXCH
(Ha ypoBHe y4eOHBIX AelCTBHIi)

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYxkawIero mupa (6 1)

Puzuka —
HayKa 0
npupoze (2 4)

®u3nka — Hayka 0 npupoje. SBieHus nTpupoabl
(MC®). ®dusuueckue SBICHHSA: MEXaHHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIE.

BbIsiBIIeHIE OCHOBHBIX Pa3JIMYMid MIPH MIOMOLIH TIeJarora Mexay pu3nuaecKuMu
U XuMudeckumu npeppaiieHusmu (MC — xumus).

PacniosnaBanme u kimaccuukanus 1mociie OOCYKISHHS C IEeAaroroM IpH
IOMOIM HABOASIIUX BONPOCOB (DU3MUYECKUX SIBICHUH: MEXaHUYECKHX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.

HaGnronenue u onucanue GuU3NYECKUX sIBIEHUI Ha 0a30BOM ypOBHE.

duznueckue
BeJINYNHBI

(29

dusnueckue BenUUMHBL. M3mepenne puznyeckux
BenmunH. Dusuveckue npubopul® IToepewnocme
usmeperuti. MexayHapoiHasi CUCTEMA €IMHUII.
ﬂemoucmpauuu7
1.MexaHnyeckue, TCILIOBEIE,
MarHUTHBIE, CBETOBBIE SIBJICHMUS.
2.®usnyeckue TPUOOPHI W TMPOIEIypa MPSIMBIX

OJICKTPHUYCCKUC,

W3MEpEeHUl  aHaJOTOBBIM U HHU(POBBIM
npudopom.
Jlabopamopuvie pabomol u onvimal.
1. Omnpenenenue IIEHBI JIETICHUS
U3MEPUTEIIBHOTO npudopa (ucmonp3ys

Omnpenenenye npy MOMOIIM T€1arora EeHbl JIEJIEHUS IKaJIbl H3MEPUTEIBHOTO
npuoopa.

N3mepenue o obpasily 1o pyKoBOJCTBOM I€/larora JIMHEHHBIX pa3MepoB Tel
U IIPOMEKYTKOB BPEMEHH C YUETOM IOTPELIHOCTEH.

N3mepenne mo obOpasiy moja pyKOBOJCTBOM Iienarora o0béMa >KUIKOCTU U
TBEPAOTO TEJA.

W3mepenne mo oOpa3lly HOJ PYKOBOJCTBOM IeAarora TeMIIepaTypbl Mpu
MTOMOUIH KUJKOCTHOTO TEPMOMETPA U JaTYMKa TEMIIEPATYPBHI.

BbIlTONTHEHNE HECIOXKHBIX TBOPYECKHUX 33JaHUW C ONOPOM Ha aJIrOpHUTM,
IpeBapUTENbHO Pa300paHHbIN C MMEAAroroM Mo MOUCKY CIIOCOO0B M3MEpPEHUs
HEKOTOPBIX (PU3MUECKUX XapaKTEPUCTHUK, HAIpUMeEp, pasMEPOB MajbIx
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAJIEHHBIX OOBEKTOB, OOJBIINX PACCTOSHUH,

® MC — 511eMeHTHI COZepIkaHIst, BKIIOYAONIHE MEKIPEIMETHEIE CBA3H, KOTOPHIE IOAPOGHEe PaCKPHITH B TEMATHYECKOM [IAHHPOBAHHLL.
® KypcuBoM 0Go3HAuEH yaeGHBI MaTEpPHAI, KOTOPBIHA H3YUACTCs, HO HE BRIHOCHTCS HA POMEKYTOUHYIO M HTOTOBYIO aTTECTAIIHIO.

7
Bce [Jlemonctpauun u JlaGopatopHble paboThI, MPEACTABICHHBIC B COACP)KAHHHM, AOIMyCKaeTcs (MOXKHO) NMPOBOIMTH, HCIHOJIB3YS HH(OOPMAIMOHHBICE M 3JICKTPOHHBIC TEXHONOTHH (UH(POBBIC
00pa3zoBaTenbHBIE PECYPCHI).
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TEXHOJIOTUYECKYIO KapTy IKCIICPUMEHTA).

2. VI3mepeHue pacCTOSIHHIA.

3. Usmepenue o0ObEMa KUAKOCTH M TBEPIOTO
Tena.

4.  Onpedenenue pazmepos mMaivlx mei.

5. U3mepeHue TeMmmeparypbl TMpH TOMOIIH

KHJIKOCTHOTO TEPMOMETpPA u JaTYrKa
TEMIEPATYyPHI.

6. Ilpogeoenue uccredosanus no nposepke
eunomesvl:  OAIbHOCMb  NOAEMA  WAPUKA,

nyweHHoco 2cOpU30OHmMAajlbHO, mMeM 60/Zbu/l€, uem
boblue svicoma nycka.

MaJbIX MPOMEKYTKOB BpeMeHU. OOCyKeHe MpeasiaraéMbIX ClIoCOO0B.

EcrecrBenHo- Kak ¢u3uka u apyrue ectecTBeHHbIE HayKu | BelIBIKeHHE THUIOTE3 MOCIE IMPEABAPUTEIBHOIO OOCYXKICHUS C MEAarorom,
HAYYHBbII U3Y4aloT npupony. Ecmecmeenno-nayunvlti Memoo | OObSCHSIOIINX MPOCTHIE SIBICHUS, HAIPUMED:
MeTO/ NO3HAHUA.! HabM0OeHue, NOCMAHOBKA HAYYHO20 | — MOYEMY OCTAaHABJIMBACTCS JIBIXKYILEECS MO TOPU3OHTAIBHON MOBEPXHOCTH
MO3HAHMSA 80NpOCa, BbLOGUIICEHUE 2UNOME3, IKCHEPUMEHM NO | TENO;
(29) npogepke cunomes, 00vsACHeHUe HaOM00aemo20 | — MOYeMy B )KapKyIO OOy B CBETIION OAEK/E MPOXJIaJHeN, 4eM B TEMHOM.
saenenus. Onucanue  usuyeckux  saerenuti ¢ | Beidop cmoco00B MpOBEPKHU TUIIOTE3 U3 MPEUIOKEHHBIX M1EaroroMm.
NOMOWbIO MOOenell. Habmroienue npennoKeHHBIX MeJaroroM MCCieloBaHuil o0 MpOBEpKe KaKoii-
ITpenmer u MeTo1bI (PUBUKH. au00 TUMOTEe3bl, HampuUMep: JAJIbHOCTh MOJETa IIApUKa, MYIIEHHOTO
Hemoncmpayuu TOPU30HTAIILHO, T€M O0JIbIlIe, UeM OO0JIbIlIe BHICOTA ITYCKA.
1. Ompenenenue NOrpenIHOCTH SKCIIEPUMEHTA. [TocTpoeHne COBMECTHO C MeENaroroM mnpocTedmux Mojeneil (u3n4eckux
ABJICHUN (B BUJE€ PHUCYHKOB WJIM CX€M), HalpuMep IMaJeHHe IpeaMeTa;
MPSAMOJIMHEMHOE PaCIIpOCTPaHEHUE CBETA.
Pa3nea 2. IlepeoHadyanbHble CBeJ¢HHUS 0 CTPOCHHMH BemecTsa (5 4)
Crpoenne CrtpoeHue BemiecTBa: aToMbl M MoOJeKyiabl, ux | HabmioneHue w  uHTeprpeTanuss COBMECTHO C  II€JaroroM  ONBITOB,
BeLeCTBa pazmepvi. Onvimoel, 0oKkazviawjue OUCKpemHoe | CBUICTENbCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHMM BELIECTBA: OMBITHI
1) cmpoeHue geujecmea. C PACTBOPEHHEM PaA3JINYHBIX BEIIECTB B BOJIE.

8
Jlabopamopusie pabomul u onvimot" .

OLICHKa IIpyu nNoMouu TEXHOJIOTMYECKOMH KapThbl pasMCpPOB aTOMOB U MOJICKYJI C

8 3nech 1 anee NPUBOJNUTCS PACIIMPEHHBIH MepedeHb Ta00paTOPHEIX PaboT H OIBITOB, U3 KOTOPOTO YUUTENb JIeNaeT BEIOOP IO CBOEMY YCMOTPEHHIO U C YIETOM CIIMCKA SKCIEPHMEHTAIBHBIX 3aJaHuUMH,
nperaraeMsix B pamkax OI'D mo ¢msuke.
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1. Onenka amameTpa aTomMa METOAOM psAOB (C
ucrosb3oBanueM pororpadmii).

UCTIONIb30BaHueM (hoTorpaduil, MosTydeHHbIX Ha aTOMHOM CHJIOBOM MUKPOCKOIIE
(ACM).

Omnpenenenue nocjue MpeIBapUTEIbHOTO OOCYKIECHUS C MEIaroroM pasmMepoB
MaJIbIX Tell.

JABuKeHune
M B3auMojeiic
TBHE YACTHI]

JlBmkenne wactull BemecTBa. CBSI3b CKOPOCTH
IBWKCHUSI 4YacTHUIl C Temreparypoil. bpoyHoBckoe
nBmkenue, auddysus. Bzaumooleiicmeue uacmuy

Habmoienne m 00bsICHEHHE TIPH IOMOIIM Tiearora OpOYHOBCKOTO JIBHXKEHUS
u siBeHust tuddy3un.
[IpoBenenne u O0OBSICHEHHWE C ONOPOM Ha ANTOPUTM, MPEIBAPUTEITHHO

BelllecTBa gewecmea: npUmMsdiCeHue U OMmmaiKugaHue. pa3o0paHHBIl C TEAroroM ONBITOB IO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUS
(29) Jemoncmpayuu ra3os.
1. HabGnroneHue OpOyHOBCKOTO JIBHXKCHUSI. [TpoBeneHue 1 OOBACHEHHUE OIBITOB C OMOPOW HA aJITOPUTM, MPEIBAPUTEIBHO
2. HaGmonenne nuddysun. pa3o0paHHBIA € TMEAaroroM 10 OOHAPYKEHUIO CHJI  MOJICKYJISIPHOTO
3. Habnwooenue AGNEeHU, 00BACHAIOWUXCS | TIPUTSHKCHUS U OTTAJIKHBAHUS.
ApUMAMNCeHUeM Ul OMMAIKUBAHUEM YACmuy
sewecmsa.
Jlabopamopnuvie pabomot u onvimul
1. Oyenxa ouamempa amoma memooom ps008 (c
ucnov3osanuem gomozpaghuii).
2. OnbITHI o HaOJTIOICHUIO TETIOBOTO
pacIIupeHus ra3oB.
3. OnpITBI MO OOHApYXEHUIO JEHCTBUS CHII
MOJICKYJISIPHOTO TIPUTSKCHHS.
ArperaTHbie ArperaTHple COCTOSIHUSI BeIIecTBa: cmpoenue | OnHMcaHue TOJ PYKOBOJICTBOM TIefmarora (C HCIOJIB30BAaHMEM IPOCTBIX
COCTOSTHUS 2a308, JAcuOKocmell U meeépovix (KpUCmaiiuieckux) | MoJenei) OCHOBHBIX pa3U4yiil B CTPOCHUU T'a30B, JKHUJIKOCTEH U TBEPABIX TEIN.
BelllecTBa men. Bzaumocesnsb meacdy ceoticmeamu eeujecms ¢ | HadanpHble TPEACTaBICHHUS O MalOH CKHUMAEeMOCTH KHIKOCTEH M TBEPIBIX
(29) PA3HLIX A2Pe2amublX COCMOAHUAX U UX AMOMHO- | Tell, OONBIION CKUMAEMOCTH Ta30B.

MOJLEKYNAPHBIM CMpoeHueM. Ocobennocmu
azpe2ammuvix COCMOSIHUL 800bl.
Hemoncmpayuu

1. Ha6monenue quddysum.

OObsicHeHHe Ha 0a30BOM YPOBHE IOJI KOHTPOJIEM IeAarora O COXpaHEHHH
(bopMBI TBEPABIX TENT U TEKYUYECTH KUIKOCTH.

HaGnronenue 3a onbITaMy, JOKa3bIBAIOIIMMU, YTO B TBEPIOM COCTOSITHUU BOJIbBI
YACTHUIIbl HAXOJATCS B CPEAHEM JAJbIIe APYT OT JApyra (TUIOTHOCTh MEHBIIIE),
YeM B )KUJKOM.

VYcraHoBieHUE ¢ OMOPOM HA TUJAKTHYECKUI MaTEPHAII TPOCTHIX B3AMMOCBSI3EN
MEXJy OCOOEHHOCTSIMM arperaTHbIX COCTOSHUH BOJBI M CYIIECTBOBAHHEM
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BOAHBIX oprann3MoB (MC — Guomnorus, reorpadus).

Paznen 3. /IBuxkenue u B3aumoaeiicreue tea (21 u)

Mexannuecko
e IBUKEeHHUe
(3w

Mexanudeckoe JBHKeHUE. PaBHOMepHOE U
HepaBHOMepHoe JBWxkeHue. Ckopoctb. Cpeowss
CKOpOCMb NPU HEPAGHOMEPHOM O8udcenuu. Pacuér
MyTH U BPEMCHH JIBUKCHHUSI.

Hemoncmpayuu

1. HabGmroieHrie MEXaHMYECKOTO JIBHXKCHHUS Tella.

2. 3mepenue CKOPOCTH MPSIMOJTUHEIHOTO
JIBUKCHHUSL.

Jlabopamopnuvie pabomot u onvimul

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO
IBUKEHHUS  (IIapuKa B KUIKOCTH, MOJIEIH
IIEKTPUICCKOTO aBTOMOOWJIS | T. 11.).

2. Onpenenenue cpenHell CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapyuKa MO0 HAKJIOHHOMW TJIOCKOCTH.

HccnenoBanye paBHOMEPHOTO JIBH)KEHUS U OIPe/IeJICHHE €ro MPU3HAKOB MOCIe
IPeIBapUTEILHOTO O0CYXKICHUS C MEAaroroM.

Habntoienue HEpaBHOMEPHOTO IBMIKCHHSI M OMNpPENEICHHE €ro OTIWYHI OT
PAaBHOMEPHOTO JIBMKEHUS MTOCJIE MPEABAPUTEIHLHOTO OOCYKICHHUS C ME€Iarorom.
Pemienue TMNOBBIX pacyETHBIX 3a/1a4 B 1—2 AEHCTBUSA C ONIOPOM HA AJITOPUTM,
MPEIBAPUTEILHO Pa300paHHBI COBMECTHO C TIEIarOrOM Ha OTpE/eIIeHHe MyTH,
CKOPOCTH M BpEMEHHU PaBHOMEPHOTO JIBH>KEHHUSI.

AHanM3 Mpu MOMONIM Tiefarora rpaduKoB 3aBHCHMOCTH ITyTH B CKOPOCTH OT
BPEMEHH.

HNuepuus,
maccea,
IJIOTHOCTh
(49)

SBnenue WHEPIINH. 3axon uHepyuu.
Bzaumooeiicmeue men kaxk npuuuHa u3MeHeHus
ckopocmu  O0gudcenus men. Macca kak mepa
unepmnocmu mena. IlnotHocts BemecTBa. (6436
NJIOMHOCMU ¢ KOIUYeCm8OM MONeKYI 6 eOuHuye
00véma sewecmaa.

Hemoncmpayuu

1. HaGnronenue siBeHUs HHEPIUU.

2.Habmonenne  M3MEHEHHS  CKOpPOCTHU

B3aUMOJICVICTBUH TEJI.
3.CpaBHEHHE MacC 10 B3aUMOJACHCTBHIO TETl.

npu

OObsICHEHHEe TIpM TIOMOIIM TEXHOJIOTMYECKOW KapThl MW TIemarora u
MPOTHO3UPOBAHUE SIBICHHUI, OOYCIOBICHHBIX WMHEPIUEH, HampuMep: 4To
MPOUCXOIUT TPU TOPMOKEHUU WM PE3KOM MaHEBpE aBTOMOOWIIS, MOYEMY
HEBO3MOKHO MIHOBCHHO MPEKPATHTH JIBFKCHUE HA BEJIIOCHUIIC/C WITM CaAMOKAaTe
uT. I

Habmronenne u 0a30BbIf aHalu3 OMNBITOB MOJ PYKOBOJACTBOM II€Jarora,
JEMOHCTPHUPYIOIINX HM3MEHEHHE CKOPOCTH [IBIKEHHUS Tela B pe3yjbTare
JICUCTBUS HA HETO IPYTHUX TEJl.

Perenrie TUMOBBIX pacu€THBIX 3a/1a4d B 1—2 AEMCTBUSI C OMIOPON HA alNTOPUTM,
NpeBapUTEIILHO pPa300paHHBI COBMECTHO C II€JaroroM Ha OIpeeIieHUe
MAaccChl TeNa, ero 00bEMa U TMIOTHOCTH.

HaGnronenne um 0a30BbI aHANW3 OMBITOB TIOJT PYKOBOACTBOM II€Jarora,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh W3MEHEHHUS CKOPOCTH Tela OT €ro Macchl
IIPH B3aUMOJICHCTBUY Tell. MI3MepeHne MacChl Tella Pa3IMdHbIMHA CITIOCOOaMH.
OmpeneneHre COBMECTHO C TMEJAaroroM IUIOTHOCTH Tella B pe3ylbTare
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WU3MEPEHUS er0 MacChl U 00BEMA.

Cuia. Buanl
cud (14 4)

Cuwiia Kak XapaKTepHUCTUKA B3aUMOJICHCTBUS
ten. Cuia ynpyroctd u 3akoH ['yka. Usmepenue
CUMbl ¢ NOMOWDBIO  OuHamomempa.  SIBieHue
TATOTeHUs M cuia Tsokectu. Cuna msdicecmu Ha
opyeux naanemax (MC). Bec mena. Hesecomocme.
CnoxxeHue Cuil, HalpaBJIICHHBIX M0 OJHOM MHPSIMOM.
PaBnoneiictByromast cwit. Cuna mpenus. Tpenue
cKonvoiceHus u mpenue noxos. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu
1.Crnoxenue cwi, HampaBiICHHBIX IO OJHOU
MPSMOM.

Jlabopamopnuvie pabomot u onvimel.

1.Onpenenenre mIO0THOCTU TBEPIOTO TENA.

2.00bITHl,  JAEMOHCTPUPYIOLIME  3aBHCHUMOCTb
pacTsbkeHus  (aeopmanuu) — HOPYXKHUHBI  OT
MIPUJIOKEHHOMN CHJIBL.

3. OnBITHL, AEMOHCTPHUPYIONIUE 3aBUCHMOCTD CHITBI
TPEHMS CKOJILKEHMsI OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

N3ydyeHne COBMECTHO € NEJAroroM B3aMMOJICUCTBUS KaK MPUYUHBI U3MEHECHUS
CKOPOCTH TeJia WU €To JedopMaluu.

Ornucanue Ha HavyajdbHOM YPOBHE PEAIbHBIX CUTYallMid B3aUMOJCUCTBUS TEN C
MIOMOIIIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS MOHSATHE U N300paKEHHUE CHIIBL.
N3ydenune noa pykoBOJACTBOM IENArora CUbl YIIPYrOCTH, 3aBUCUMOCTH CHJIbI
YIOPYTOCTH OT YAJUHEHUS PE3MHOBOIO LIHYpa WM MPYXKUHBI (C TOCTPOCHUEM
rpaduka).

AHanmu3 ¢ omopoil Ha AUAAKTUYECKUM MaTepuall Ioj KOHTPOJEM Iexarora
MPAKTUYECKUX CUTYALMH, B KOTOPBIX MPOSIBISAETCS ACHCTBUE CUJIbI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JiepeBa U JIp.).

AHanmu3 ¢ omopoil Ha AUAAKTUYECKUM MaTepuall IMoj KOHTPOJEM Ienarora
CUTYyallUH, CBA3aHHBIX C SIBJICHUEM TATOTCHHUS.

[lonnmanue c omopod Ha CXeMbl HpPU TMOMOIIM Teaarora OpOUTAILHOTO
JIBUKEHUS TUIAHET C UCIOJb30BAaHUEM SIBJICHUS TATOTEHHUS M 3aKOHA WMHEPLUU
(MC — actpoHomusi).

H3mepenue Beca Teia ¢ moMolIbio JuHamoMeTpa. O60CcHOBaHHE STOTO crocoda
M3MEPEHHUS TTOCJIE MOBTOPEHUS C MEIaroroMm.

Habmtoienue siBiieHUsI HEBECOMOCTH.

HaGnronenue 3a HKCIEpUMEHTAIBHBIM TOTYYEHUEM TMpaBUIa CIOXKEHHUS CHI,
HaIlpaBJIEHHBIX BAOJb OJAHOW mpsMoin. OmnpeneneHre Npu MOMOIIU Ierarora
BEJIMYMHBI PABHOJICHCTBYIOIICH CHUII.

N3ydenne nox pykoOBOJICTBOM IE€NArora CHJIbI TPEHUS CKOJIBKEHUS U CHJIIbI
TPEHHUS TTOKOS.

HccnenoBanue ¢ onopo Ha TEXHOJOTMYECKYHO KapTy 3aBUCUMOCTH CHIIbI
TPEHHS OT BECa T€Ja U CBOMCTB TPYIIMXCS TOBEPXHOCTEM.

ba3oBblli aHANIM3 ¢ OMOPOM HA JUJAKTUYECKUMH Marepuall IMOJ KOHTPOJIEM
nenarora MPakTUYECKUX CHUTYAIMd, B KOTOPBIX MPOSIBIAETCS IEHCTBUE CHIIBI
TPEHMsI, UCTIONIb3YIOTCS CIOCOOBI €€ YMEHBIIICHHSI WU YBEIHUeHUs (KaTaHUe Ha
JTBDKAX, KOHbKAX, TOPMOXKEHHE aBTOMOOWIIS, MCIOJb30BaHUE IOIIUITHUKOB,
TJTaBaHKUE BOJAHBIX KUBOTHBIX U 1p.) (MC — Ouomnorus).
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Pemienne THNOBBIX pacyETHBIX 3a/1a4 B 1—2 AEHCTBUSA C ONOPOM HA AJITOPUTM,
NpeBapUTEILHO Pa300paHHbBIl COBMECTHO C MEAAroroM C HCIOJIb30BaHUEM
dbopMyn A pacuéTa CUIIbI TSKECTH, CUIIbI YIIPYTOCTH, CHIIBI TPEHUSI.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH 1 1a30B (21 u)

JlaBJienne. Hasnenue. Cnocobvl ymenvbuieHus u yeenrudenus AHaiu3 ¥ 00bsICHEHUE € ONOPOI Ha JUIAKTUYECKUH MaTepuall 1oj KOHTPOJIEM
Ilepenaua oasnenus. /lagnenue 2aza. 3agucumocms 0agieHuss | TIeJarora OMNBITOB M IPAKTUYECKUX CHUTYallMd, B KOTOPBIX MPOSIBISETCS CHIIA
JAaBJIeHHUS easa om obwvéma, memnepamypui. Ilepedaua JIaBJICHUSI.
TBEPABIMH oasneHusi meépObIMU Meaamu, HCUOKOCMAMU U O06ocHOBaHME C OMOPOIl Ha TEXHOJOTMYECKYIO KapTy NpU MOMOUIM IeJarora
TeJIaMH, eazamu. 3axon Ilackans. [Inesmamuueckue Croco0OB YMEHBIUICHUS U YBEIIUYCHUS JaBICHHUSL.
KHAKOCTAMM | MAULUHDL. N3ydeHne moJ; pyKOBOACTBOM II€1arora 3aBUCHMOCTH JaBJIEHUS ra3a oT 00bEMa
U razamMu Jemoncmpayuu® U TeMIIEpaTyphl.
(3u) 1.  3aBucumocTb JIaBJICHUS raza or | M3yueHne mox pyKkOBOACTBOM Ieflarora OCOOCHHOCTEH Iepefadyd IaBIICHUS
TeMIepaTyphbl. TBEPJBIMU TEJIaMU, )KUJIKOCTIMHU U razamu. OOOCHOBaHHE pe3yJbTaTOB ONBITOB
2. Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M. 0COOEGHHOCTSIMH CTPOEHHUS BEIIECTBA B TBEPAOM, >KHIKOM H ra3zoo0pazHoOM
COCTOSIHUSIX MPEJI0KEHHBIMU (POPMYITHPOBKAMHU.
HaGmoneHne 3a 9KCepuMEeHTaIbHBIM J10Ka3aTeIbCTBOM 3akoHa [lackais.
Pemenne TUMOBBIX pacy€THBIX 33/1a4 B 1—2 nelcTBUS ¢ ONOPOM Ha ajIropuTMm,
IpeBApUTENIFHO Pa300paHHbI COBMECTHO C IEaroroM Ha pacuéT AaBICHUS
TBEPAOTO TeJA.
JlaBJjieHne 3aBUCUMOCTh [JaBJIEHUS XHUJIKOCTH OT IiIyOuHBL. | MccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy IO/ PYKOBOJCTBOM
KHAKOCTH T'uopocmamuueckuti  napaookc. Coobwarowuecs | iegarora 3aBUCUMOCTH JABICHMS SKUIKOCTH OT TIyOMHBI MOTPY)KEHUS U
(59) cocyoul. I uopasnuueckue mexanuzmol. TUIOTHOCTH KHIKOCTH.

jlemomcmpauuu2
1. Coobmraronuecs: COCyIbl.
2.I'mapaBianueckuii mpecc.

HabGmionenne u HadaabHOE€ TIOHMMaHUE THUAPOCTATUYECKOTO TMapajiokca
Ha OCHOBe 3akoHa [lackans.

W3ydyeHne COBMECTHO C MEIaroroM COOOIIAININXCS COCY/IOB.

Pemienne THNOBBIX pacyETHBIX 3a/1a4 B 1—2 NEHCTBUSA C ONOPOM HA AJITOPUTM,
MpeBapuUTENbHO pa300OpaHHBIE COBMECTHO C MEAAroroM Ha pacdér JaBlIEHUS
JKHIKOCTH.

Habmtoienue 3a 00bsICHEHHEM MIPUHITAIA JEHCTBUS THAPABINIECKOTO Mpecca.
AHanu3 u 00bSICHEHHE C ONOPOM HA MUIAKTHYECKUN MaTepuas oI KOHTPOJIEM
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nejarora NpakTUYECKUX CUTyallui, IEMOHCTPUPYIOLIUX MPOSIBJICHUE JaBICHUS
KUAKOCTU U 3akoHa Ilackams, Hampumep NpOIECCOB B OpraHu3Me mpu
ryookoBogHOM HBIpsiHUN (MC — Guosnorus).

AtMmocdepHoe
JAaBJIeHHe
(6 4)

Atmochepa 3emsin u aTrMocdepHOE HaBJICHHE.
Ipuuunsvr cywecmeoganuss 8030YUWHOU 000J0UKU
Semnu. Onbim Toppuuennu. H3mepenue
ammocgeprozo o0asneHusl. 3asucumocmu
ammocgeprozo 0asienus Om 8blComvl HAO YPOBHEM
mops. Ilpubopvl Onsi uzmepenus ammocghepHozo
0asneHusl.

ﬂejnoncmpauuuz

1. TIIposiBnenue aeiicTBus aTMOCHEPHOTO

JaBIICHHUSL.

HaOmronenue 3a
JTaBJICHUSI.
AHam3 1 00BSCHEHHE C OTIOPOH Ha TUAAKTUYCCKHIA MaTepUaIl IO KOHTPOJIEM
menarora ONBITOB W NPAKTHYECKUX CHTYallMid, CBS3aHHBIX C JIeHCTBUEM
aTMOC(EpPHOTO JaBIICHHUS.

HaGnronenue 3a 0oObBACHEHHEM CYIIECTBOBaHHs atMochepbl Ha 3emie H
HEKOTOPBIX TUIAHETAaX WK €€ OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC —
reorpagus, aCTpOHOMHUS).

bazoBoe moHMMaHWE NMPUYMH MU3MEHECHHUsS TUIOTHOCTH aTMOC(EpPbI C BBICOTOM
¥ 3aBUCHMOCTH aTMOC(EPHOTO JaBJICHHS OT BBHICOTHI.

Penrenne THIOBBIX pacuETHBIX 33a4 B 1—2 NEHCTBUS ¢ OMOPOM Ha aJITOPUTM,
MpEABApPUTEIIbHO  Pa300paHHBII COBMECTHO C I€IaroroM Ha pacuér
aTMOC(EPHOTO JaBIICHHUS.

W3yueHne o1 pyKOBOACTBOM I€Aarora yCTporucTBa 0apoMeTpa-aHepOHIa.

AKCIEPUMEHTAJIbHBIM  OOHapy)XeHHeM aTMochepHOTO
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HeiicTBue Heticmsue scuokocmu u eaza Ha nozpyxcénnoe ¢ | HaGmonenue 3a sKCIepUMEHTAIbHBIM OOHApY>KEHHEM JEHCTBHS )KUIKOCTU U
KHIKOCTH U Hux meno. BrlTankuBaromas (apxXxuMenoBa) CHIIA. | ra3a Ha MOrPYKEHHOE B HUX TEJIO.
rasa Ha 3axon Apxumeoda. llnasanue men. Bozoyxonnasanue. | Onpenenenue ¢ OMOpod Ha TEXHOJIOTMYECKYIO KapTy BBITAIKUBAIOIICH CHUJIBL,
NOrpPYKEHHOE ﬂemoncmptmuu2 JIEHCTBYIOLLIEH Ha TEJO, HOTPYKEHHOE B JKUIKOCTb.
B HHUX TeJI0 1.3aBUCHMOCTD BBITAJIKUBAIOLICH CHITBI OT 00bEMa | Habmoienue 3a mpoBeieHuEM U 00CYXIEHHE COBMECTHO C TIEJar0OrOM OIIBITOB,
(7 9) MOrPpY>)KEHHOM 4YacTW Tela U  IUIOTHOCTH | JEMOHCTPUPYIOLIMX 3aBUCHUMOCTH BBITAJIKMBAIOIICH CHJIbI, JEHCTBYIOLIEH Ha
KUJIKOCTH. TEJIO B IKUAKOCTH, OT 00bEMa MOTPYKEHHOH B JKMIKOCTh YAacCTH Tella U OT
2.PaBeHCTBO  BBITQJIKMBAIOIIEH  CHJIBI  BECY | IUIOTHOCTHU KHJIKOCTH.
BBITECHEHHOM JKHUJIKOCTH. HccenenoBanue noa pykoBOJACTBOM I€arora 3aBUCMMOCTH Beca Tella B BOJE OT
3.YcioBue 1uUIaBaHMs  TeN: IJIaBaHUE WM | 00bEMa MOrpyXEHHON B )KUJIKOCThH YaCTH Tela.
MOTPYXKEHUWE  Tel B 3aBUCUMOCTH  OT | PemnieHue TMUNOBBIX pacu€THBIX 3a/1a4 B 1—2 aeicTBUsI C ONIOPOM Ha ajIrOpUTM,
COOTHOIIEHUS TUIOTHOCTEH Tella U KUIAKOCTH. MpeBapUTENIbHO Pa300paHHBII COBMECTHO C TENaroroM Ha MPUMEHEHHE
Jlabopamopuvie pabomor u onvimel. 3aKOHa ApXuUMeza U yCJIOBUS IUIaBAHUS TEl.
1. UccnenoBanue 3aBUCHMOCTH Beca Tena B BojJe | KoHcTpynpoBaHue mpu MOMOIIM MEJarora apeoMeTpa Wid KOHCTPYUPOBAHHE
0T 00béMa MOrpyKEHHON B JKUAKOCTb YacTH | JOJKU U OINpeAeeHHe €€ Ipy30M0abEMHOCTH.
Tena.
2. Ompenienenue BBITAJIKABAOLICH CHJIBI,
JCUCTBYIOIIEW HA TEIO, IOIPYXKEHHOE B
KUIKOCTb.
3.IIpoBepka HE3aBHUCHUMOCTH BBITAJIKUBAIOIIEH
CUJIbI, JEUCTBYIOIIEH HA TEJO B KUJIKOCTH, OT
Macchl Tela.
4. OnpIThl,  JAEMOHCTPUPYIOLIUME  3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CHUJIBI, JIEUCTBYIOIIEH HA TEJO
B OKUJKOCTH, OT OOBEMa MOrpyXKEHHOH B
KUAKOCTb YacTM Tella W OT IUIOTHOCTH
KUJKOCTH.
5. Koncrpynposanue apeomeTpa WIH
KOHCTPYHPOBAaHUE JIOJKH MU OINpPENEIIeHUEe €€
I'PY30I0ABbEMHOCTH.
Pa3nen 5. Pa6ora u momHocTh. JDHeprus (12 4)
Pabora Mexannueckas pabota. MomHoCTb Habmroienue 3a 3KCepuMEHTABHBIM ONpPEIEICHUEM MEXaHUYEeCKOW padoTh
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¥ MOIIHOCTH
Bw

CHJIBI TSDKECTH MPU MAJCHUM TeJla W CHIbl TPEHUS IPU PaBHOMEPHOM
IIEPEMELICHUH TeJIa 110 TOPU30HTAIbHON TOBEPXHOCTH.

HabOmronenue 3a JeMOHCTpauMed pacdyé€ra MOIIHOCTH, pa3BUBaeMON IpuU
MOIBEME T10 JIECTHULIE.

Pemennie TMIIOBBIX pacu€THBIX 3a/1a4d B 1—2 A€cTBUSI C OOPOM Ha aIrOpUTM,
IPEIBapUTEILHO  pa3o0paHHBI  COBMECTHO C IE€JaroroM Ha pacuér
MEXaHUYECKOHM paboThl U MOLTHOCTH.

IIpocThie [IpocTeie MexaHU3MBI: pblyar, OJOK, HakjoHHas | HauanbHOe mMOHMMaHME BBIMTPHINIA B CHUJIE MPOCTHIX MEXAaHU3MOB Ha MPUMEpeE
MeXaHU3MbI IUIOCKOCTh.  [lpasuno  pasnosecus  pwviuaea. | peluara, HOJBUKHOTO M HEMOJBHKHOTO OJIOKOB, HAKJIOHHOH IJIOCKOCTH.
59) IIpumenenue npasunra pasnogecus pviuaza Kk 610ky. | MccienoBanue COBMECTHO C MEIaroroM yCIOBHUSI paBHOBECHS pblyara.
«3onomoe npasuno» mexanuxu. KIIJI npocteix | OGHapyXeHHE MOJ PYKOBOJACTBOM II€Aarora C OMNOPOH Ha JUAAKTHUYECKUN
MexaHu3MoB. IIpocTeie MexaHu3mbl B OBITY U | MaTepuall CBOWCTB MPOCTHIX MEXaHM3MOB B Pa3IMYHBIX HMHCTPYMEHTaX H
TEXHHKE. MPHUCIIOCOOJICHHSIX, HUCIOIB3YEMbIX B OBITY W TEXHHUKE, a TAaKXKE B JKUBBIX
Jemoncmpauuu opranu3max (MC — 6uonorus).
1. Ilpumepbl TPOCTHIX MEXAHU3MOB. Habmroienue 3a SKCriepuMEHTAIBHBIM JJ0Ka3aTEIbCTBOM paBEHCTBA paboT mpu
Jlabopamopnsle pabomsl u onvimul MPUMEHEHUU MTPOCTHIX MEXAHU3MOB.
1.Onpenenenue paboThl cuiabl TpeHus npu | Onpenenenue noj pykooactBom neaarora KII/ HakIoOHHOM MIIOCKOCTH.
PaBHOMEPHOM JBUKEHUH Tena no | Pemenne THMOBBIX pacyE€THBIX 3a7a4u B 1—2 MEHCTBUS ¢ OMOPOIi Ha alTOPUTM,
TOPU30HTAIILHON MOBEPXHOCTH. MPEBAPUTENBHO Pa300paHHbIi COBMECTHO C TMEJAaroroM Ha NPUMEHEHHE
2. VlccnenoBaHue yCIOBHI paBHOBECHS phluara. npaBuia paBHOBecHus pbryara u Ha pacuét KII/I.
3. Usmepenne KIIJI HakIOHHOW  IJIOCKOCTH
(97eKTpOHHAs AEMOHCTpAIIHS).
Mexannuyecka Mexanuueckass dHeprusi. Kunmemuueckasa u | HabmioneHue — 3a  DKCHEPUMEHTAlIbHBIM  ONpPENEICHHEM  M3MEHEHUS
sl JHEepPrus nomenyuanvuas sSHepeus. Illpespawjenue 00HO20 | KHHETHUECKON U MOTCHIIMATBHOM JHEPrHMHM Tella MPU €ro CKaThIBAaHUHM I10
(49 8UOQ MEXAHUYEeCKOU IJHepeuu 6 Opyeol. 3aKOH | HAaKJIOHHOM IIOCKOCTH.

COXpaHEHUs SHEPTUH B MEXAHHUKE.
JlaGopaTopHble padoThbI M ONBITHI.
1.V3ydyeHue 3akoHa COXpaHEHUS MEXaHUYEeCKOU
SHEpTrHuH (JIEKTPOHHAS IEMOHCTpAITHs).

®opmMynupoBaHHEe COBMECTHO C MENAaroroM Ha OCHOBE HMCCIEIOBaHMS 3aKOHA
COXpaHEHHsI MEXaHUIECKOM SHEPTHH.

[IpencraBieHre mHpu TOMOLIM Iegarora TpaHULl HPUMEHMMOCTH 3aKOHA
COXpaHEHHsI SHEPTHH.

Perienue TUMOBBIX pacu€THBIX 337a4 B 1—2 NeMCTBUS ¢ OMOPOM Ha aJlTOPUTM,
IPEBAPUTEIFHO Pa300paHHBI COBMECTHO C IEAAaroroM C HCIOJIb30BAHUEM
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3aKOHa COXPAaHEHUS SHEPTHH.

PesepBHoe Bpems (3 1)
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8 KJIACC (68 u)

TemaTnuec

. OcHoOBHbBIE BU/IbI 1eSITEIbHOCTH YYALIMXCS
KMl 0J10K, OcHoBHOe coJep:kaHue . N

(Ha ypoBHe y4eOHBIX JAeicTBHUIl)
TeMbl
Pa3nen 6. TeruioBble siBjienus (28 u)

Ctpoenue Ocnogubie  nonodcenusi  MoaekyasapHo-kunemudeckou | Habmonenue n uHTEpOpeTanuss COBMECTHO C I€AAaroroM OIBITOB,
U CBOICTBA | meopuu cmpoenus éeujecmsa. Macca u pazmepvl amomos | CBUAETENbCTBYIOIUX 00  aTOMHO-MOJEKYJISPHOM  CTPOCHHUU
BelllecTBa u monexkyn. Onvimel, noomeepxcoarowue OCHOBHblE | BEUIECTBA: ONBITHI C PACTBOPEHUEM PA3IUYHbIX BELIECTB B BOJIE.
(7 9) NOJIOHCEHUS MONLEKYNAPHO-KUHEMUYECKOU Meopuu. Pemienue TMNOBBIX pacuy€THBIX 3a/ad B 1—2 neMCTBUS ¢ OMOpPON Ha

Monenun  TBEPAOTrO, IKUIKOTO H  Ta3000pa3sHOro
cocTosiHMI BemiecTBa. Kpucmaniuueckue u amopgmoie
mena. QbvscHeHue C80UCME 2a308, JAHCUOKOCHEU U
meépobiX mell HA OCHO8e HNONONCEHUL MONEKYIAPHO-
Kunemuyeckou meopuu. (CMauuBaHUE U KanULIspPHblE
saenenus. Tennogoe pacuiupenue u cocamue.

ﬂemoucmpah(uu2
1. HaGnronenne 6pOoyHOBCKOTO ABMYKECHHUS.
2. Habmonenne nuddysun.
3. Habniofienue siBIeHUN CMauyMBaHUS U KaMUIUSIPHBIX
SIBJICHUH.

4. HabmroieHue TeTI0BOrO PACIIUPEHUS TEl.

5. 3meHeHue naBieHus raza npyu U3MEHEHUH 00bEMa U
HarpeBaHUU WIN OXJIKICHUH.

Jlabopamopnuvie pabomovt u onvimel.

1. OnsITEL o 0o0OHapyKEHHIO EeNCTBUS cul
MOJICKYJIIPHOTO ~ TPUTSHKEHUS  (WJIM  DJICKTPOHHAS
JIEMOHCTpAIHs).

2. OTBITHI 110 BBIPANIMBAHHUIO KPUCTAJUIOB TTOBApEHHOU
COJIM WJIM caxapa.

QITOPUTM, IPEABAPUTENHHO Pa300paHHBI COBMECTHO C II€1arorom
M0 OIEHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJIEKYJ B €IMHUIE 00BEMA
BELIECTBA.

[IpencraBienne mpu MOMOIIM IeAarora OPOYHOBCKOTO JBUKCHHS,
sBrieHUsT TuPy3un M pa3Iudauii MeXTy HUIMH Ha OCHOBE ITOJIOKCHHIMA
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA.
OObsicHEeHHE TpU NOMOIIM MeAarora ¢ ONopod Ha JUAAKTUYECKHM
MaTepuan OCHOBHBIX pa3IMUMid B CTPOEHUHM Ta30B, JKUJIKOCTEH H
TBEPABIX TEN C HCIOJIb30BAHMEM TIOJIOKEHUH  MOJIEKYJSPHO-
KMHETHUYECKON TEOPUU CTPOEHHUS BEILIECTBA.

[TpoBenenue moa pyKOBOJICTBOM II€Iarora OIBITOB O BBIPAIIIMBAHUIO
KpUCTAJUIOB MIOBAPEHHOM COJIM MJIU caxapa.
IIpoBenenne COBMECTHO C MEAaroromMm H
MPEAJIOKEHHOTO TEPEYHs] BBIBOJOB  OIIBITOB,
KaMWUIIPHBIC SIBICHUS U SIBJICHUE CMAaYMBAHUA.
OObsicHeHHEe C OMOpod Ha TEXHOJIOTHYECKYID  KapTy
PYKOBOJICTBOM  TeJlarora pOJM  KaNWUISIPHBIX  SIBJICHHM
MOCTYTIEHUsI BOJBI B opranu3m pactennii (MC — Ouomnorus).
HaGnronenne OmMbITOB MO HAOMIOACHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB, )KMJAKOCTEW U TBEPABIX TEIL.

o0BSICHEHNE U3
JIEMOHCTPHUPYIOIIHNX

noJ,
IS
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3. OmbITBl 1O HAOMIOACHUIO TEIMJIOBOTO PACHIMPEHUS
ra3oB, )KUJAKOCTEW U TBEPABIX TEJL.

4. OnpeneneHue AaBJeHUs BO3yXa B OaJUIOHE IIIIPHIIA.

5. OnbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTH JIABJICHUS
BO3yxa OT ero oObéMa U HarpeBaHus WU
OXJIAXKICHUSI.

6. [Iposepka ecunomesvl TUHEUHOU 3ABUCUMOCMU OUHDBL
CMONIOUKA JHCUOKOCMU 8 MEPMOMEemPU1eckol mpyoke
om memnepamypbl.

o/
TE,

OObsicHEeHHE ¢ ONOpOM Ha  TEXHOJOTHMYECKYIO
PYKOBOJICTBOM Ilelarora COXpaHeHus 00bEMa

KapTy
TBEPABIX

TEKYy4eCTH JKHAKOCTH (B TOM 4YHCJE, pa3HHUIBI B TEKY4YEeCTH
JUISL pa3HBIX KUIKOCTEHN), TaBJIEHUS ra3a.
HaGnronenne 3a  MpoBEACHHUEM  OIBITOB, JACMOHCTPUPYIOIIMX

3aBHCHMOCTH JABJICHUS BO3JyXa OT €ro 00béMa M HarpeBaHUs WM
OXJIQXKCHUS, U UX OOBSCHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUYEHUS.

AHanu3 mOpu TOMONIIM TIeJarora C ONOpod Ha JUJAKTHYECKHI
MaTepUall MPAKTUYECKUX CUTyallMid, CBI3aHHBIX CO CBOMCTBAMM I'a30B,
JKUIAKOCTEN U TBEPJIBIX TEI.

TenaoBble
NPouecchl
(21 )

Temneparypa. Ceiazb memnepamypvl €O CKOPOCHbIO
Meni08020 OBUINICEHUSL HaACMUY.

Buytpennsis sneprust. Cnocodwvl uzmenenus 6HympenHell
SHepeuu: menjonepedaua u cogepuieHue pabomol. Buowvl

menionepeoayu: MenionposoOHOCMb, KOHBeKYuUS,
uzyueHue.

KomngectBo  TemnoTel.  YaenbHas — TEIJIOEMKOCTH
BellecTBa. TennoobOmen u  mennogoe  pasHogecue.
Vpasuenue mennogoco bananca.

IInasnenue u  omeepoesanue  KpUCMALIUYECKUX
geujecms. VY nenpHas TETIOTa TUTABJICHUSI.
Ilapoobpaszosanue u xonoencayus. Hcnapenue (MC).
Kunenne. VnenpHass ~ TemwioTra  MapooOpa3zoBaHUA.

3asucumocms memnepamypul KuneHus om ammocgepHozo
oasnenust. Brasxcnocms 6030yxa.
DHeprus TOIIMBA. Y IeJbHas TEeIIOTa CTOPaHMsL.

Ilpunyunvr  pabomsr mennogvix Oeueameneu. KIIJ]
Mensio6020
oguzamers. Tennogvle  Ogucamenu  u  3awuma

oxpyacaroueti cpedvt (MC).
3akon coxpanenus u npespaujeHus IHepeUl 8 Menio6bix

O06ocHOBaHME 10 TMOATOTOBIEHHOMY AalTOPUTMY COBMECTHO C
IeJaroroM MpaBuI HU3MEpEHUst TEeMIIepaTypsbl.
CpaBHEHHE PA3IMYHBIX CIIOCOO0B U3MEPEHUS U IIKAJT TEMIIEPATYPHI.
HabGnmronenue 3a  mpoBeleHHWEM  OMBITOB,  JIEMOHCTPUPYIOLIUX
W3MEHEHUE BHYTPEHHEN SHEPTUM Teja B PE3YJIbTaTe TEIUIONEPEIadn U
paboOTHI BHEITHUX CHIL.

HaGnronenue 3a mpoBeaeHHEM OMBITOB, OOCYXKIEHHE MPAKTHUYECKUX
CUTyallMii, JEMOHCTPHUPYIOLIUX pa3JIMYHble BUJIbI TEILIONEPEIayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUIO, H3Ty4YCHHE.

HccnenoBanue ¢ oOmopod Ha TEXHOJOTMYECKYXO KapTy MOJ
PYKOBOJICTBOM Tie[larora SIBJICHHS TEIJIOOOMEHa TpPH CMENTUBaHUH
XOJIOJHOM Y TOPSIYEN BOBI.

HaGnronenne ycTaHOBICHUS! TEIJIOBOTO PABHOBECUSI MEXKAY TOpsiueid
1 XOJIOAHOH BOJIOM.

Ormpenenenre TpH  TOMOIIM T€arora KOJIMYECTBA  TETUIOTHI,
MOJIYYEHHOTO BOJIOM MPH TEMJI00OMEHE C HArpeThIM METATHUYEeCKUM
HWIAHAPOM.

Omnpenenenue mo Tabnuie yaeabHONU TETUIOEMKOCTH BEIIECTBA.
Pemienne TMNOBBIX pacdy€THBIX 3a/1ad B 1—2 HENCTBHS ¢ OMOpPOM Ha
ITOPUTM, TPEIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C TEIaroroM,
CBSI3aHHBIX C BBIUHMCIIEHHMEM KOJIMYECTBA TEMJIOTHI M TEIIOEMKOCTH
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npoyeccax (MC).

ﬂemoucmpauuu2

1. IIpaBuiia u3MepeHus TeMIepaTypsbl.

2. Buppl Teruionepenayu.

3. OxnaxkaeHue npyu CoBEpIIEHUN paboThI.

4. HarpeBanue npu COBEpIICHUHM pabOThl BHEIIHUMU
CHJIaMH.

5. CpaBHEHME TEIIIOEMKOCTEHN pa3IMUYHbIX BELECTB.

6. HaOmronenue Kuneuus.

7. HaOmtoneHne  IOCTOSHCTBA  TEMIEpATypbl  NpHU
IUIaBJICHUH.

8. Monenu TeTIoBBIX JBUTATENEH.

Jlabopamopnuvie pabomot u onvimel.

1. Ilposepra eunomesvl nAuHENHOU 3A8UCUMOCIIU OJIUHBI
CMONIOUKA HCUOKOCMU 8 MEePMOMEMPUiecKol mpyoke
om memnepamypbl.

2.Hab6mronenre u3MeHeHNsl BHYTPEHHEH SHEpruu Teja B
pe3yJyibTare TeIuIonepeaadr U padoThl BHEITHUX CHIL.

3. UccnenoBanue SIBJICHUSA TerooOMeHa npu
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

4. Onpeoenenue Konuwecmsa menyiomol,
60001l npu menyiooomene c
Memaniuyeckum YuiuHOPpoM.

5. UccnenoBanue mporecca ncnapeHus.

6. Onpenenenne OTHOCUTENHHOM BIAYKHOCTH BO3/1yXa.

7. Onpeodenenue yoenbHOU Meniomvl NIAGIeHUs TbOd.

NnoJxy4eHHO20
Hazcpembuim

MIPHU TETUIOOOMEHE.

AHanmyM3 TOpy  TOMOIIM  [eJarora CUTyalud  MPaKTHYECKOTO
WCIIOJIb30BAaHUS  TEIUIOBBIX CBOWCTB BELIECTB M  MaTepHUaloB,
HAapUMep B IENAX  DHEProcOEpeeHUs:  TeIIOW3OJISIIHS,

HHEprocOeperaroue Kpbllly, TEPMOAKKYMYJIATOPHI U T. 1.
Habmtoienue siBieHnil ncnapeHus U KOH/IEHCaluu.

HaOnronenue 3a ucciefoBaHMEM IIpoLecca HUCHApeHHsl pa3iIMyuHbIX
JKUJKOCTEH.

OOBsiCHEHHE 10 aJIrOPUTMY COBMECTHO C II€JaroroM  sIBJI€HHUH
UCIApEeHUs M KOHJEHCAllUM Ha OCHOBE aTOMHO-MOJEKYJISIPHOTO
YUYEHUS.

HaGnronenne u oOBsICHEHHWE TMIpollecca KHUIEHUS, B TOM YHCIE
3aBHCHUMOCTH TEMIIEPATypbl KAIICHUS OT JaBJICHHUS.

Onpenenenne no TabauLe OTHOCUTEILHON BIQXKHOCTH BO3-1yXa.
HaGnronenue mnpouecca IUIaBIeHHUS KPHUCTANIMUYECKOro BELIECTBa,
HanpuMep, Jbja.

CpaBHeHue 10 IUIaHy NPU MMOMOIIM IeJarora MpoueccoB IIaBJICHUS
KPUCTAUTMYECKUAX TEJN W Pa3MATYCHUS TPU HArpeBaHUM aMOP(HBIX
Tel.

Omnpenenenue o TabnuIe yeabHONW TEIUIOTHI IIaBJIEHUS Jb/a.
OOBbsicHeHHe N0 cXeMe Mocie OOCYKACHHS C TeNaroroMm sBJICHHUH
IUTABJIEHUS. U KpUCTAUIM3allUd Ha OCHOBE ATOMHO-MOJIEKYJISPHOTO
YUYEHUS.

Pemennie TUIIOBBIX pacu€THBIX 3a1ad B 1—2 nelicTBUA ¢ onmopoil Ha
QITOPUTM, TPEABAPUTEIHHO Pa300paHHBII COBMECTHO C MENarorom,
CBA3aHHBIX C BBIYMCIEHUEM KOJUYECTBA TEIUIOTHl B Ipoleccax
TEIUIONEpe ayd MPU IUIABJIEHUU W KPUCTAJUIM3ALMM, UCIIAPEHUM U
KOHJICHCALINH.

AHanu3 TpM NOMOUIM Ie€Jarora ¢ ONOpPOM Ha JIUIAKTUYECKHUU
MaTepuand  CUTyalUd  TMPaKTUYECKOTO  MPUMEHEHUsS  SBJICHHM
IUTABJIEHUS. U KPUCTAJUIM3ALMK, HAPUMEp, MOJYyYEHHE CBEPXUYHMCTHIX
MaTepHalIoB, COJeBas Ipenka u ap.

AHau3 MpU MOMOIIM Tenarora paboTel U OOBSICHEHHE NPHHIIUIA
JENCTBUS TEIJIOBOTO JBUTATEIIS.
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Breluncnenre Koau4ecTBa TEIUIOTHI, BBIIEISAIOIIETOCS MPU CTOPAHUH
pa3nuuHbIX BUAOB TorunBa, U KII/] aBurarens.

OO0cyx/1eHre COBMECTHO C MEAAroroM 3KOJOTHYECKHX MOCIEACTBHIA
WCIIOJIb30BAaHUS J[BUTATENIE BHYTPEHHETO CrOpaHMs, TEIJIOBBIX H
ruaposiekTpocTaniuii (MC — 2KOJIOTHS, XUMHS).

Pa3zgea 7. JiekTprnyeckne 1 MAarHuTHbIe siBjieHus (37 4)

JJleKTpUYe
cKHe
3apsabl.
3apsiskeHH
ble TeJia

U UX
B3auMoaen
crBue (7 4)

Onexmpuzayus men. JIBa poga 3J€KTPUUYECKUX 3aps0B.
BsaumopeiictBue 3apskeHHbIX Ten. 3akon  Kynowa
(3asucumocms Cubl 83aUMOOCLCNBUS 3APANCEHHBIX el
om GeUUUHBL 3aPs008 U PACCIMOAHUS MEHCOY MeNamu,).

DIIEKTpUUYECKOE oJe. Hanpsioicénnocms
NEeKMPU1EecKo20 noJs. Ipunyun cynepnosuyuu
eKMpU4ecKux nojuei (Ha KauecmeeHHOM YPOGHe).

Hocumenu snexmpuueckux 3apsoos. OnemenmapHulil
anekmpudeckuil 3apso. Cmpoenue amoma. [IpoBOgHUKY U
JOUDJIEKTPUKU. 3aKOH COXPAHEHUs MIEKTPUYECKOTO 3apsa.

Hemoncmpayuu

1. DnexTpusanus Ten.

2. JIa pona >IEKTPUIECKHUX 3aps0B U B3aUMOJIEHCTBUE

3apsKEHHBIX TEIl.

3. YCTpo#CTBO U JeiicTBHE 3IEKTPOCKOIIA.

4. DnekTpocTaTuyecKas HHAYKIIHSL.

5. 3aKOH COXpaHEHUs AIEKTPUUECKUX 3apSAIO0B.

Jlabopamopuvie pabomul u onvimol.

1. OnbiTel 1O HAOMIOAEHWIO  AJIEKTPU3ALUN

WHAYKIHMEN U TIPU COTIPUKOCHOBEHUU.

T

HaGnronenne 3a mMpoBEACHUEM OMBITOB 110 JJICKTPHU3AIUU  TEI
MIPY CONMTPUKOCHOBEHUH U UHIYKIIHEH.

HaGnronenne u o0bsICHEHHE C OMOPOM Ha JUIAKTHUYECKHA MaTepHall
B3aMMO/JICUCTBUS OTHOUMEHHO U PA3HOUMEHHO 3apSKEHHBIX TEJL.
OOBsicHeHHEe TPy TOMOINM  IeJarora TMPUHIMNA  JEHCTBUS
ANEKTPOCKOIMA.

OOBsiICHEHHE COBMECTHO C TIEAAroroM SIBJICHHH SJIEKTpU3AIlUU TIPH
COIIPUKOCHOBEHHUH TE€JI M UHAYKUHEW C HCIOJb30BAHUEM 3HAHUU O
HOCHUTEJISAX 3JIEKTPUUECKUX 3apsiIOB B BEILIECTBE.

Pacrio3sHaBanne W OOBICHEHHE IO CXEME COBMECTHO C IIE€Jarorom
SIBJICHUW JIEKTPU3ALMU B IOBCETHEBHOM KU3HH.

Habmtonenue u oOBsICHEHHE C OMOPOW Ha TEXHOJOTMYECKYIO KapTy

OTBITOB, WIIIOCTPUPYIOIIMX 3aKOH COXPAHEHUs DJIEKTPUUECKOTrO
3apsna.

HaGnronenue oOmbpITOB 1O  MOJEIMPOBAHUIO  CHJIOBBIX  JIMHUN
ANEKTPUUYECKOTO TOJIA.

Hccnenosanue o1 PYKOBOJCTBOM regarora JercTBUS

QJICKTPHUYCCKOTIO ITOJIAA Ha MPOBOJAHUKH U JUIJICKTPUKU
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ITocTosiHH
1817
JJIEeKTpu4e
CKH# TOK
(17 v)

OnekTpuueckuii  Tok.  Vcrosus — cywecmeogamnus
anekmpuieckoeo moka. VICTOUHMKU TOCTOSIHHOTO TOKa.
JIecTBUS AIEKTPUUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE,
MarHUuTHOE). DNeKmpuyecKull MoK 8 HCUOKOCMAX U 2aA3aX.

PaGora M MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
Lbcoyna—Jlenya. Onexmpuueckue yenu u nompebumenu
9EeKMPU4ecKoll dHepeuu 6 Ovimy. DIEKTpUUYECKas UEIb.
Cuna Toka. Dnekrpuueckoe HanpspkeHue. ConpoTUBIEHHE
MIPOBOAHUKA. YOenvHoe conpomusnenue eujecmsea. 3aKOH

Oma s ywactka 1nenu. llocimenoBatenbHoe U
napajjielbHOE COCIMHEHUE TMPOBOAHUKOB. Kopomkoe
3aMbIKaHue.

jlemomcmpauuu2

1. TIpoBOTHUKH U AUDICKTPHKH.
2. MoaenupoBaHue CHUJIOBBIX JIMHUW 3JIEKTPUUYECKOTO
TOJISL.

3. cTOYHMKY TOCTOSTHHOTO TOKA.

4. JlelicTBUS NEKTPUUYECKOTO TOKA.

5. DIIeKTpUUECKHUI TOK B )KHJIKOCTH.

6. ['a30BEIi1 pa3ps.

7. VI3aMepeHue Cuiibl TOKa aMIIePMETPOM.

8. Ismepenue INEKTPHUIECKOTO

BOJIbTMETPOM.

9. PeocraT u Mara3uH COMPOTHUBIICHUH.

Jlabopamopuvie pabomol u onvimol.

1. UccnenoBanune NEWCTBUS DIIEKTPUUECKOTO TOJS Ha
MIPOBOJHUKY M TUDIICKTPUKHU.

2. Coopka u mpoBepka pabOTHI SJEKTPUUCCKON IIETH
MOCTOSIHHOTO TOKA.

3. M3Mepenue U peryJMpoBaHUe CHITBI TOKA.

4. W3mMmepeHue U peryJTupOBaHUE HATIPSKEHUS.

5. Uccnedosanue 3asucumocmu cuivl moxda, uoyweco
uepe3z pe3ucmop, om CONPOMUBIIEHUS PEe3UCmopa U
HANPSAHCEHUSL.

HAIPSXKCHUA

Ha6HIOIICHI/Ie Pa3JINUHbBIX BUJ0B HCﬁCTBHH QJICKTPHUYCCKOI'O0 TOKa U
00Hapy>XEHHUE COBMECTHO C TNEAaroroM JTUX BHJOB JCHCTBUS B
MOBCEIHEBHOM JKU3HH.

COopka mo cxemMe ¥ HUCOBITAHHE TIOJ KOHTPOJIEM IieJarora
AIIEKTPUYECKOM LIEMTH TTOCTOSIHHOTO TOKa.
HabOmronenue 3a  geMOHCTpanuei
aMIIEePMETPOM.

HabOmtonenue 3a JgeMOHCTpauMed U3MEpeHMs
HAIPSDKEHUS. BOJIBTMETPOM.

HpOBeI[eHI/Ie u O6’b$ICHeHI/Ie npu noMomu YYUTCIId OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBICHUS
MNpOBOAHMKA OT €T0 IJIWHBI, IUIOIAaJAW IIOICPCUYHOIO0 CCUCHUA U
MaTepuaia.

HaGnronenue 3a peMoHCTpanvend UcCieoBaHUSl 3aBUCHMOCTH CHUJIBI
TOKa, MPOTEKAIOIIET0 Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA
U HaIPSDKEHUSA Ha PE3UCTOpE.

ba3zoBble mpenacTaBieHHUs O MpaBHIIAX CIOKEHHUS HAMpPsDKEHUN TpH
II0CJIEZI0BATEILHOM COEIUHEHUH JIBYX PE3UCTOPOB.

N3MCPCHUA CHIJIbI TOKa

SJICKTPHUYCCKOTO

bazoBrie NpeaACTaBJICHHUA O IIpaBHJIaX JId CHJIBI TOKa IIpH
napajajaCJIbHOM COCAUHCHUN PE3UCTOPOB.
Ha6J'IIO,I[eHI/Ie ACMOHCTpalun ncaarora 0 CUTYyalusiIx

MOCJIEZI0BATENBHOIO M MapajuIeIbHOTO COEIMHEHUS! NMPOBOJHUKOB B
JIOMAIIHUX JJIEKTPUYECKUX CETSAX.

Pemennie TUIIOBBIX pacu€THBIX 3a1a4 B 1—2 nelicTBUA ¢ onopoil Ha
ITOPUTM, MPEABAPUTEIBHO pPa300paHHbIM COBMECTHO C MEAAroroM C
UCIob30BaHueM 3akoHa OMa u Qopmyn pacu€ra SJIEKTPUUYECKOTO
CONPOTHUBIIEHUS TPU  TOCIENOBAaTEIIbBHOM U NapauIeIbHOM
COEJIMHEHUU MPOBOIHUKOB.

OnpeneneHue ¢ ONOPOM Ha TEXHOJIOTHYECKYIO KapTy IOJ
PYKOBOACTBOM  Iemarora  paboThl  DJIEKTPUYECKOro  TOKa,
IIPOTEKAIOIET0 YEPE3 PEIUCTOP.

Omnpenenenne ¢ OHNOpPOM HA TEXHOJOTHYECKYKO KapTy TOJ
PYKOBOACTBOM  II€arora  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJICTISIEMOM Ha PE3UCTOPE.
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6. Onvimeoi, O0eMOoHCmpupyowue 3a68UCUMOCMb
INEKMPUUECKO20 CONPOMUBTIEHUS NPOBOOHUKA OM €20
ONUHbI,  NIOWAOU  NONEPeyHo20  CeYyeHus U
mamepuana.

7. Ilposepxa npasuna crodceHUss HANPANCEHUU Npu
nocned08amenbHOM COeOUHEHUU 08YX Pe3UCTNOPO8.

8. Ilposepka  npaseuna 01 cuibl  MOKA — Npu
napanieibHoM cOeOUHeHUU Pe3UCTOpPO8.

9. Ompenenenne  pabOTBI  ANEKTPHUUECKOTO  TOKA,
UYIIETO Yepe3 pe3ucTop.

10. OmpeneneHre MOIIHOCTH AIIEKTPUYECKOTO TOKa,
BBIJICTISIEMO Ha PE3UCTOPE.

11. HccnemoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIIYIIETO
gepes JaMIIOUKy, OT HANPSHKCHHSI Ha HEll.

12. Onpeoenenue KIIJ[ nacpesamens.

HaGnronenue 3a wuccieOBaHUEM 3aBUCHMOCTH CHJIBI TOKa depes
JIAMIIOYKY OT HAIPsDKCHUS Ha HEH.

Omnpenenenne ¢ ONOpPOM HA TEXHOJOTMYECKYKO KapTy TOJ
pykxoBoxactBoM nenarora KIIJI Harpesarens.

HabGmionenue 3a wuccinegoBaHueM MpeoOpa3oBaHUs JHEPIUU MPU
OABEME I'Py3a dIEKTPOABUTATEIIEM.

OObsicHEeHHE TTOCIIe PAcCyKIEHUs C MEAaroroM U COCTaBJeHHE IIaHa-
KOHCIIEKTa  YCTPOMCTBA M  MNPUHLMNA  JCUCTBHS  JIOMAIIHUX
AIIEKTpOHArpeBaTelbHBIX TPUOOPOB.

OOBsicHEeHHE TIOCTIE PACCYXKCHUS C TIEIaroroM M COCTaBIICHHE IIIaHa-
KOHCIIEKTa MPUYUH KOPOTKOIO 3aMbIKAHMS W MpPUHLMIA JEHCTBUSA
IJIaBKUX MIPEAOXPAHUTEIICH.

Pemenne TMNOBBIX pacy€THBIX 3a1ay B 1—2 nelCTBUS ¢ ONOPOW Ha
AITOPUTM, MPEABAPUTEIBHO Pa300OpaHHbII COBMECTHO € IIEAArorom ¢
UCII0JIb30BaHuEM 3aKkoHa J[xoyns—IJleHuna.

Habito1eHue BO3HUKHOBEHUS 3JIEKTPUUECKOT0 TOKA B KUAKOCTH.
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MaraurHbI
€ ABJICHUS
(69)

ITocTostHHBIE MarHuThI. B3anmoaeicTBrE MOCTOSTHHBIX
MarHuToB. Macnumnoe none. Macnumnoe none 3emnu u
€20 3HayeHue 0s dHcuznu Ha 3emne. Onvim Opcmeoa.
Maenummnoe none snekmpuueckoeo moxa. Ilpumenenue
EeKMPOMASHUMOB 8 mexHuxKe. [leticmaue MazHUMHO20
NOJIsL HA NPOBOOHUK C MOKOM. DNeKmpoosueamelv
nocmositno2o moxa. Mcnonv3osanue snekmpooguzamernet
8 MEeXHUYECKUX YCMPOUCMEax U Ha mpaHcnopme.
ﬂemoncmptmuu2
1.B3zanMoaeicTBiE MOCTOSHHBIX MAarHUTOB.
2.MonenupoBaHue HEBO3MOXXHOCTH
MOJTFOCOB MarHuTa.
3.MoaenupoBaHue
MarHuTOB.
4.OmnsIT Dpcrena.
5.MarnuTtHoe 1oJie ToKa. JJIEKTPOMArHmT.
6. JleiicTBre MAarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.
7.DOneKTpoiBUraTeNb NOCTOSTHHOTO TOKA.
Jlabopamopnuvie pabomot u onvimel.

PasaciICHUsA

MarHUTHBIX TIOJIEH IIOCTOSIHHBIX

1. MHccnemoBanue  MarHUTHOI'O B3alMO/EUCTBHUA
MOCTOSIHHBIX MarHUTOB.
2. Uzyuenwme MarHUTHOTO HOJIS MOCTOSIHHBIX

MarHuTOB IPU UX OOBETUHEHUH U Pa3/IeiCHUN.

3. MHccnemoBanume ACHCTBHS DJIEKTPUICCKOTO TOKA Ha
MarHUTHYIO CTPEJKY.

4.  OnbITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI
B3aMMOJEHCTBYS KaTyIIKA C TOKOM M MarHuTa OT CUJIbI
TOKa ¥ HAIpPaBJIECHUsS TOKA B KaTYIIKE.

5. HW3yuyeHue JAeHCTBUS MarHMUTHOTO TOJS  Ha
IIPOBOJTHUK C TOKOM.
6. Koucmpyuposanue u uzyuenue  pabomol
NeKMpOoOsUames.
7. U3mepenue KILJ AJIEKTPOABUIaTEIbHOMN

HccnenoBanne  moj — pyKOBOJCTBOM MarHUTHOTO
B3aMMOJIEHCTBUSI IOCTOSIHHBIX MAarHUTOB.

N3yuenue ¢ onopoil Ha TEXHOJIOTHYECKYIO KApTy MOJ PYKOBOJCTBOM
nejarora  MarHUTHOIO IIOJIE  IIOCTOSIHHBIX MAarHUTOB IPU X
00BEAMHEHUH U Pa3/ICTICHUH.

HaOmtonieHue 3a IPOBEJEHUEM ONBITOB [0 BHU3YyalIM3al[UU I10JIS
ITOCTOSIHHBIX MarHUTOB.

W3ydyeHne noja pyKOBOACTBOM II€farora sIBJI€HHMsT HaMarHUYKMBAHUS
BEILECTBA.

HccnenoBanue COBMECTHO € IEAAroromM JAEHUCTBUS AJIEKTPUYECKOTO
TOKA Ha MAarHUTHYIO CTPEJIKY.

HabGmtonenue 3a  NpoBEIEHUEM  OMBITOB,  JIEMOHCTPUPYIOLIUX
3aBUCUMOCTb CHJIbI B3aUMOJEICTBUSA KATYIIKA C TOKOM M MAarHuTta ot
CWJIBI M HAIIPaBJIEHUsI TOKA B KaTYILKE.

AHanmu3 1Opd  TOMOILIM [eJarora CUTyalui
IPUMEHEHUS  DJIEKTPOMAarHUTOB (B OBITOBBIX
YCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAUIIUHE).
N3ydenue ¢ onopoil Ha TEXHOJIOTHYECKYIO KApTy MO PYKOBOJICTBOM
nejarora JIeMCTBUSL MArHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.
N3ydyenne ¢ omnopodl Ha AUAAKTHYECKHM MaTepHal JIEHUCTBUSA

remarora

IMPAaKTHYCCKOI'o
TCXHUYCCKUX

AIEKTPOJABUTATEIIS.
N3smepenne coBmectHo ¢ mnemarorom KIIJ[ snextpoaBurarenbHOM
YCTaHOBKH.

bazosrie npeaAcCTaBJICHUA (6] Pa3IIMIHBIX MMPUMCHCHUAX

AJIEKTpOABHUIraTesnel (TpaHcopT, OITOBBIE YCTPOMCTBA U JIp. ).
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YCTaHOBKH.

JJleKTpOoMa
THUTHAasI
HHIYKIUS
(4 w)

Onvimor  @apades.  AenenHue  31eKMPOMASHUMHOU
unoykyuu.  Ilpasuno  Jlenya.  Dnexmpozenepamop.
Cnocobul nonyYyeHus 91eKMPU4eCcKoll SHep2uuU.
DNEKTPOCTAaHIIMM HAa  BO30OHOBJISIEMBIX  MCTOYHHKAX
SHEPTHUH.
ﬂemoucmpauuu2
1.WccnenoBanue SIBIICHUS 3NEKTPOMAarHUTHOM
WHIYKIIHH.

2.0mnbiTel Dapanes.

3.3aBUCHUMOCTh HAMpaBiICHUS WHAYKIIMOHHOTO TOKa OT
YCJIOBHUI €r0 BO3SHUKHOBEHUS.

4.31eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomovt u onvimel.

1.OnbiThI o UCCIIETIOBAaHUIO SIBJICHUS

3JIEKTPOMArHUTHOM WHTYKIIUH: HCCJICIOBAHKE

W3MEHEHUN 3HAYCHUS M HANpaBJICHUS] MHIYKIIHOHHOTO

TOKA.

HpOBeI[eHI/IC COBMECTHO C II€AaroroM OIIBITOB II0 HCCII€OAOBAHHIO
SABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKOWUH: HUCCICAOBAHHNC H3MEHCHHI
SHAYCHUS U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKa

PesepBHoe Bpems (3 4)
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9 KJIACC (102 u)

TemaTuuecku
i 0J10K, TeMa

OcHoOBHOE co/lep:KaHue

OcHoBHBIE BHBI 1eSITEIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBIX AelCTBHIi)

Paszjen 8. 3akonbl B3auMoaelicTBUs ¥ ABHKeHHS TeJ1 (34 u)

MexaHn4YecKo
€ IBMIKEeHHe

H CIIOCOOBI
€ro ONnucaHus
(10 u)

Mexanuyeckoe aBuxkeHHE. MarepuanbHas
touka. Cucrema otcuéta. OTHOCHTEIHHOCTH
MEXaHHYECKOTO  JIBIDKEHUs.  PaBHOMepHOe
npsMOJIMHEHOe  NBUXKeHHe. HepasHnomeproe
npamonuneunoe  osudxcenue.  CpemHsss  u
M2HOBEHHAS. CKOpOCMb meina npu
HEPABHOMEPHOM OBUINCEHUU.

Yckopenue. Paenoyckopennoe
NPAMOTUHEUHOE osudiceHue. CBoOoaHoe

naneuue. Onvimot I anunes.
Pasnomepnoe osuocenue no oxpyscHocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosas  ckopocmu. Llenmpocmpemumensvroe
YCKOpeHue.
Hemoncmpayuu
1. HaGmomeHne MeEXaHHUYECKOrO ABIDKCHUS
TeJla OTHOCUTEIBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTel U TPACKTOPHM JBHKEHUS
OJHOTO M TOTO € Tella OTHOCHUTEIIBHO
pa3HbIX TeJl OTCUETA.

3. 3mMepeHne  CKOpPOCTH M YCKOPEHHS
NPSIMOJIMHEHHOTO JABHKCHUSL.
4. UccnenoBanue TIPU3HAKOB

AHaIM3 ¢ MOMOIIBIO TIeIarora U 00CYKICHNUE Pa3IUIHBIX MPUMEPOB MEXaHUIECKOTO
JIBYOKCHUSI.

OOcyxJIeHHe COBMECTHO C
«MaTepuabHas TOYKay.
Omnucanue mociie 00CYKIEHUS ¢ TIEaroroM MEXaHUYECKOTO JABWKCHHS PA3IMYHBIMA
crocobamu (ypaBHeHUE, Tabnuia, rpaduk).

AHanM3 T1OJ PYKOBOJCTBOM Tielarora JKMU3HEHHBIX CHUTyallud, B
MPOSIBJISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBUYKCHHSI.

HabimroieHne MeXaHW4eCcKOro IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUe MyTel U TPaeKTOPHUI JBMKEHHs C OMOPOM Ha TEXHOJIOTHYECKYIO KapTy
MOJT PYKOBOJICTBOM TI€JIarora OJHOTO M TOTO JK€ Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

AHamM3 ¢ TOMOIIBIO Tenmarora Tekcra [amuiess 00 OTHOCHTEIBHOCTH JIBH)KCHUS,
BBITIOJTHEHHE 33/1aHUH TI0 TEKCTY (CMBICJIOBOE UTEHHUE).

[Tpocreiimme BBIYHCICHUS 1O O0pa3Ily CpenHeld CKOPOCTH CKOJIBKEHHS Opycka
WM IBWDKEHUS MIAPHKA M0 HAKJIOHHOM IIIOCKOCTH.

AHamM3 ¥ 00CYXJICHHE C OMOpPON Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM
nejarora cnoco60B MPUOIMKEHHOTO OINpeIeTICHIsI MTHOBEHHON CKOPOCTH.
Omnpeznenenne NMocie pacCyKACHUS C TEJaroroM Mo cxeme CKOPOCTH PaBHOMEPHOTO
JIBUKEHHS (MIapyKa B )KUAKOCTU, MOJICITH JEKTPUIECKOTO aBTOMOOWMIIS | T. 11.).
OmnpenielieHre COBMECTHO C TIEIaroroM MyTH, IPOHACHHOTO 3a JIAHHBIH MTPOMEKYTOK
BPEMEHH, U CKOPOCTH Tella Mo rpaduKy 3aBUCUMOCTHU MTyTH PABHOMEPHOTO JIBH>KEHUS
OT BpEMEHH.

neaaroromMm r'paHuIL MMPUMCHHUMOCTHU MOACIN

KOTOPBIX
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PaBHOYCKOPEHHOT'O IBHKEHUS.

5. Habmonenue JIBUKEHUS Tena o
OKPY>KHOCTH.

6. HaOmronenue  MeXaHHUYECKMX  SIBJICHUM,
MNPOUCXOMSIMIMX B CHUCTEME  OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBUKEHHUM  OTHOCHUTEIIBHO

KaOnHeTa PU3UKH.

Jlabopamopnuvie pabomovt u onvimel.
1. Koncmpyuposanue mpaxma onsa pazeona u

OanbHelue20  pasHOMEPHO20 — OBUMNCEHUSL
Wapura Ui meeddcKu.
2. Onpenenenue cpenHei CKOpOCTH

CKOJIbJKE€HUsI OpyCKa WM JIBUYKEHUS LIapuKa
10 HAaKJIOHHOM IUIOCKOCTH.

3. Ompenenenne  yCKOpeHHs  Tela  IpH
PaBHOYCKOPEHHOM JIBIDKCHUT o
HAaKJIOHHOM INIOCKOCTH.

4. UccnenoBaHue  3aBUCHMOCTH  IYTH  OT

BPEMEHH TPU PAaBHOYCKOPEHHOM JBUKECHHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. Ilposepra eunomesul: ecnu npu
PABHOYCKOPEHHOM 08UdICeHUU oe3
HAYAIbHOU CKOPOCMU NYMU OMHOCAMCS KAK
pso HeYeémHbIX yucer, mo

coomeemcmaylouue npPoOMeNCymKu epemen
OOUHAKOBYL.

HauanbHble npencTraBieHHe O TNPUHIMIAX JEHCTBUS NPHOOPOB, H3MEPSIONINX
CKOPOCTb (CIHIOMETPOB).

[Tpocreiimue BblYMCICHUsS 1O 00pa3lly MyTH M CKOPOCTH IIPU PABHOYCKOPEHHOM
IIPSAMOJIMHEMHOM JIB)KCHUHU TEJIa.

OnpeneneHue COBMECTHO C IIENAaroroM MPOMAECHHOTO IIyTH U YCKOPEHHUs BHKEHUS
TeNa Mo TpaguKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIHMHEHHOTO
JBIKCHUS TeJla OT BPEMEHH.

OnpeneneHue ¢ NOMOUIbIO I€Jarora yCKOPEHWs Tela MpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKJIOHHOM IIJIOCKOCTH.

N3mepenne 1o cxeMe I0CE PACCYXKACHUSA C IeJaroroM IepuoJa M 4YacTOThI
oOpallieHHs Tena Mo OKPY>KHOCTH.

OmnpeneneHne HaxOXKIEHUS MOJ PYKOBOJICTBOM II€Aarora CKOpPOCTH PaBHOMEPHOI'O
JBUKCHMS T€JIa 110 OKPYKHOCTH.

Pemenuie TUNOBBIX pacyE€THBIX 3a4ay B 1—2 NEHCTBUSA C ONOPOM Ha aaroputTM,
IpEBapUTEIbHO  pa300paHHBI COBMECTHO C IE€AAaroroM Ha OIpefAeeHHe
KMHEMATUYECKUX XapaKTEPUCTUK MEXAHUUECKOTIO IBUKECHHSI PA3JIMUYHBIX BUJIOB.
Pacnio3HaBanue u npuOIMKEHHOE OMNMCAaHUE IO 00paslly Mociae OOCYXKIEHHs ¢
IIE€aroroM pasjinyHbIX BUJOB MEXaHHMYECKOI'O JABM)KEHMS B IPUPOJIE U TEXHUKE (Ha
OpUMepax CBOOOJHO MAJAIOLIMX TeJ, MABMXKEHHsS JKUBOTHBIX, HEOECHBIX Tel,
TPAHCIIOPTHBIX CPEJICTB U AP.).

B3aumogeiict

IlepBbrii 3akoH HproToHa. Btopoil 3akoH

HaGnronenne n oOCyKaeHHE COBMECTHO C TEJaroroM OMBITOB C JBIDKCHHEM Teia

Bue Tea (14 4) | Herotona. Tperuit 3axkoH Herorona. [llpunyun
CYnepno3uyuu Cui.

Cuna ynpyzocmu. 3axon Iyka. Cuna mpeuus:
CUNIa MPEHUsl CKOJIbIHCEHUS, CULA MPEHUsl NOKOA,

opyeue 8uobl MpeHusl.

MIPU YMEHBIIICHUN BIHSHHUS IPYTHX TEJ, TPETATCTBYIOIINX ABHKCHHUIO.

AHanu3 1Mo cxeme Iocje pacCyXJIeHHus c meaarorom Tekcra ["anmunes ¢ omucanuem
MBICIIEHHOTO JKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIIMU; BBIOJIHECHUE
3aJIaHUH 110 TEKCTY (CMBICTIOBOE UYTEHUE).

OO0cyxeHrne TMoa PYKOBOJCTBOM IEJarora BO3MOXKHOCTH BBITIONIHEHUSI 3aKOHA
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Cuna TsDKECTH M 3aKOH  BCEMHUPHOTO
TATOTEHUS. YCKOPEHHE CBOOOJHOTO TaJICHUS.
Jsuoicenue nnanem eoxpye Coanya (MC).
llepsas xocmuueckas ckopocmo. Hegecomocmuo
U nepezpy3Ku.

PaBHOBeCcue MaTepHAIbHON
Abconromno  meépooe  meno.  Pasnosecue
meépooco  mena ¢  3aKPenjiéHHOU  OCblo
spaujerus. MOMeHT cuibl. Llenmp mascecmu.

Hemoncmpayuu

1. 3aBUCHMOCTb YCKOpEHHs Tela OT MAacchl

TeJla U JICUCTBYIOLIEH Ha HETO CHJIBI.
2. HaOmronenue paBeHCTBa cUIl
B3aWMO/JICHCTBUH TEIL.

3. I3MeHenue Beca Tena MpH  YCKOPEHHOM
JIBUKCHHH.

JlaGoparopHbie padoThI M ONBITHI.

1. UccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS

TOYKH.

npu

CKOJBKEHHS  OT  CHIBl  HOPMAaJbHOTO
JIABIICHUS.

2. Ompenenienne ko3 duuueHta  TpeHHA
CKOJIBKEHUSI.

3. Omnpenenenue XECTKOCTH MPYKUHBI.

WHEPLHH B Pa3JIMYHBIX CUCTEMAX OTCYETA.

HaGnronenue u 0OCYXIEHHE COBMECTHO C TMEJAaroroM MEXaHHYECKUX SBICHHIA,
IIPOUCXOJAIINX B cucTemMe orcuéra «Tenexka» npu e€ paBHO-MEPHOM M YCKOPEHHOM
JBY)KEHUHU OTHOCUTEIHHO KabuHeTa (pu3ukm.

JleicTBUs ¢ BEKTOpaMHU CHJI: BBIIIOJIHEHUE 3aJlaHUN 110 CIOKEHUIO M BBIYUTAHUIO
BEKTOPOB.

HaGnroneHue 3a npoBeJ€HUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUJIOKEHHON K HEMY CHJIBI U MaccChl Tea.

AHanu3 U OOBSICHEHHE C OMOPOH Ha TEXHOJIOTMYECKYH KapTy IMOJ PYKOBOACTBOM
IeJiarora siBJICHUM ¢ UCI0JIb30BaHUEM BTOPOro 3akoHa HproTOHA.

Pemenue THUIOBBIX pacy€THBIX 3a7ad B |—2 NEHCTBUSA C ONOPOM HAa anrOpUTM,
IIPEIBAPUTENLHO Pa300paHHbIl COBMECTHO C MEAAroroM ¢ MCIOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M ITpaBMiIa CIIOKEHMSI CHIL.

Omnpenenenre COBMECTHO C ME€1aroroM ECTKOCTU PY>KUHBI.

AHanu3 cUTyaluuil C ONOpPOM Ha TEXHOJOTMYECKYK0 KapTy IO PYKOBOACTBOM
nejarora, B KOTOPBIX HaOMIONAlOTCs ynpyrue aedopmainuu, U UX OOBICHEHHE C
MCII0JIb30BaHUEM 3aKoHa ['yka.

Pemennie TUMOBBIX PAacy€THBIX 3aday B |—2 NEHCTBUS C ONOPON Ha aaropuTM,
IpeBapUTENbHO pa300paHHbIH COBMECTHO C MEJaroroM C MCIOJb30BaHMEM 3aKOHA

I'yka.

HccnenoBanre npu IOMOIIM IEAArora 3aBUCUMOCTH CHJIBI TPEHHSA CKOJIBXKECHUS
OT CWJIbl  HOpMalibHOrO  faBieHHsA. COBMECTHOE OOCYXKIEHHE  Ppe3yJIbTaToOB
UCCIIEIOBaHMS.

Omnpenenenyue moJ KOHTPOJEM Iefarora ¢ OHOpOM Ha KOHCHEKT Kod(duiueHTa
TPEHMSI CKOJIbKECHMSL.

W3mepeHnue ¢ moMoIIbI0 NeAarora CHIIbl TPEHUS MOKOSI.

Pemenne THUNOBBIX pacy€THBIX 3a7ad B |—2 NEHCTBUS C ONOPOM Ha aarOpUTM,
IPEBApUTEIILHO pa300paHHBIH COBMECTHO C IEJaroroM ¢ HCIOJIb30BaHUEM
(OpMYIIBI JUTS CUITBI TPEHUS CKOJIBKEHUSI.

AHan3 1Mo cxeMe Mocje PacCyXkJIEHHUs Ienarora O ABM)KEHUHM Tel TOJbKO I0J]
JENCTBUEM CHJIBI TSKECTH — CBOOOTHOTO NaJCHHUS.
OOBsicHEHHE MO/ PYKOBOJCTBOM II€Jjarora HE3aBUCUMOCTH YCKOPEHHs CBOOOJHOTO
NaJeHNsI OT MACChl Tea.

O1ieHKa COBMECTHO C MEaroroM BEJIMYUHBI CHJIbI TATOTEHHS, IEHUCTBYIOMIEH MEXITY
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JIBYMS TelaMu (711 pa3HbIX Macc).

AHanu3 ¢ omopod Ha IUAAKTHYECKHNA MaTepuan IBWKCHHS HEOCCHBIX Tl TMOJ
JNEHCTBHEM CHIIBI TATOTEHHS (C HCIONb30BAaHUEM JIOMOJHUTEIbHBIX HCTOYHHUKOB
UHPOpPMALINN).

Pemienne TUMOBBIX pacu€THHIX 3a7a4 B 1—2 JACHCTBHSA C ONMOPOM HA alrOPUTM,
IpeBapUTEbHO pa300paHHBIA COBMECTHO C MEJAroroM C HMCIOJb30BAaHHEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U POPMYJIBI AJIs pacuéTa CUIIbI TSAKECTH.

HabGnronenue u o0cykaeHrE C IOMOIIBIO TIEJarora OMnbITOB 110 K3MEHEHHUIO Beca Tela
IIPU YCKOPEHHOM JIBUYKEHUU.

AHaiu3 ¢ NOMOILBIO NT€Jarora ycaoBUil BOSHUKHOBEHHSI HEBECOMOCTHU U IIEPErPY3KH.
Pemennie TUMOBBIX pacy€THBIX 3a7ady B 1—2 NEHCTBUS C OMOpPOMl Ha anroOpuTM,
IIPEIBAPUTENILHO Pa300paHHbIM COBMECTHO C [1€JaroroM Ha OIpezie/ieHUue Beca Tejla B
pa3IMYHBIX YCIOBHSIX.

AHanu3 ¢ omopod Ha TEXHOJOIMYECKYI KapTy IMOJ] PyKOBOJCTBOM Il€larora Cui,
JEHCTBYIONIMX HA TEJO, MOKOSIIeecs Ha OMope.

Omnpenenenye ¢ IOMOIIbIO Mearora HEHTpa TAKECTH Pa3IudHbIX Tel.

3aKO0HDBI
coOXpaHeHHs
(10 u)

Umnynec  tena.  M3menenue  umnyivca.
Hmnynoc cunvl. 3aKOH COXpaHEHUsT UMIYJIbCa.
PeaktuBnoe aemxenue (MC).

Mexanunueckas pabora U MouiHoOcTb. Pabora
CWII TSDKECTH, ympyeocmu, mpeHus. Ceés3b
oHepeuu u pabomel. IloTeHIManbHAS SHEPTUs
Tena, TMOJHATOrO HAaJl IMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvhas sHepeus cocamou NPYHCUHDL.
Kunernueckas SHEprusl. Teopema 0
KuHemu4eckou 3Hepauu. 3aKOH COXPAHEHUs
MEXaHUYECKON SHEPTUH.

Hemoncmpayuu
1. Ilepenaya ummynbca NpH B3aMMOACHCTBUH

TeNl.

2. IlpeoGpa3zoBanus

B3aUMOJICVICTBUU TEI.
3. CoxpaHeHue WHMITyJbca TPU HEYIPYrom

OHCPIrun npu

HaGnronenne u oOCyXXA€HHE C MOMOIIBIO IMEAAarora OMNBITOB, JAEMOHCTPHPYIOLINX
nepejady MMIyJbCa IIPU B3aUMOJEHCTBUU TEJI, 3aKOH COXPAHEHMs MMILYJbCa IIPU
a0COJIIOTHO YIIPYTOM U HEYNPYTrOM B3aUMOJIEHCTBUU TEJl.

HaOnroneHue JeMOHCTpalMM IMefarora CHTyalluid B OKpYXarolledl >KU3HU ¢
MCII0JIb30BaHNEM 3aKOHA COXPAaHEHUs UMITYJIbCa.

PacnioznaBanue ¢ onopoi Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOJACTBOM Il€arora
SBJIEHUSI PEaKTUBHOTO JBMKEHUS B pupoje u TexHuke (MC — Ouomorus).
IIpuMeHEeHnEe COBMECTHO C IEJAaroroM 3aKOHAa COXpPaHEHMs MMITyJbca Uil pacuéra
pe3yJbTaTOB B3aUMOAEMCTBUSI Tell (Ha MpUMepax HEYNpyroro B3aUMOAEHCTBUS,
YIPYTOro LHEHTPAIBHOIO B3aUMO-/IEUCTBHS IBYX OJMHAKOBBIX TE€J, OJHO U3 KOTOPBIX
HETO-BH)KHO).

Pemenne THUNOBBIX pacy€THBIX 3aAad B 2—3 JEHWCTBUS C OMNOPOM Ha aJITOPUTM,
IpeBapUTENbHO pa300paHHBIA COBMECTHO C MEJAaroroM C MCIOJIb30BaHHEM 3aKOHA
COXpaHEHHUsI UMITYJIbCa.

Omnpeznenenue ¢ onopoil Ha TUAAKTUYECKUNA MaTepuai paboThl CHIIbI YIIPYTOCTH MPU
nobEME rpy3a ¢ UCHOJIB30BaHUEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.
M3mepeHne COBMECTHO € NIEAArOroM MOIIHOCTH.
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B3aUMOJICHCTBHU.

4. CoxpaHeHHUE WMIIyJbca TMpPH aOCOIIOTHO

YIPYrOM B3aUMOJACHCTBUH.

HabmoieHne peakTHBHOTO ABMYKCHHUS.

6. CoxpaHeHHE MEXaHHYECKOH SHEpPruu IMpH
CBOOO/IHOM Na/IEHUU.

7. CoxpaHeHHE MEXaHHYECKOH »SHEpPruu IMpH
JBVKEHUH TeJa MO/ ICHCTBUEM MPYKUHBIL.

Jlabopamopnuvie pabomot u onvimel.

1. Ompenenenue pabOTBl CHUJIBI TPEHUS MPH
paBHOMEPHOM JBUKCHUH Tena 1O
TOPU30HTAILHON IIOBEPXHOCTH.

2. Omnpenenenue paboThl CHIIBI YOPYTOCTH IPH
noabpEMe rpy3a C HCIIOJIb30BaHHEM
HEMOJIB)KHOTO U MOJBIKHOTO OJIOKOB.

3. M3yyeHne 3aKk0Ha COXpaHEHHs SHEPTHH.

o

N3mepenne ¢ MOMOIIBIO HOTEHIIMAIBLHOMN
ne(OpMHUPOBAHHON TIPY>KUHBL.

H3MmepeHne COBMECTHO € II€JaroroM KHHETHYECKOM OJHEPruM Tejla IO JJIMHE
TOPMO3HOTO IIyTH.

HaOnroneHne 3a 3KCIEPUMEHTAIBHBIM CPAaBHEHHUEM H3MEHEHHs IOTEHLUAIbHON
Y KMHETUYECKOW DHEPIUuil Tella IIPU ABUKEHUU 110 HAKIIOHHOM IUIOCKOCTH.
HaGnroneHue 3a sKCriepuMeHTanbHOM MPOBEPKOM 3aKOHA COXPAHEHUSI MEXaHUUECKON
SHEPrUM NPU CBOOOIHOM I1aJICHUU.

IIpuMeHeHrnEe Ha HAYaJIbHOM YPOBHE, C OIIOPOM Ha JUAAKTUYECKHNM MaTepual 3aKOHa
COXPAHEHHsI MEXaHUYECKOM SHEPIHM Ul pacyéra IMOTCHUHAIBHON U KMHETHYECKOU
SHEpruu Tena.

Pemenuie TUNOBBIX pacyE€THBIX 3a4ay B 1—2 NEHCTBUSA C ONOPOM Ha aaroputTM,
IpEeBapUTENbHO pa300paHHbIH COBMECTHO C MEJaroroM C MCIOJb30BaHUEM 3aKOHA
COXPAHEHHsI MEXaHUUYECKOW SHEPIHH.

neaarora SHEPIrun

ynpyro

Paznen 9. Mexanuuyeckue KoJ1e0aHUA U BOJHBI (15 4)
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MexaHnuecKn
€ KoJIe0aHnus
(7 9)

KonebarensHoe IBW)KEHUE. OCHOBHEBIE
XapaKTEPUCTUKNA KOJICOAHMI: Meproi, 4acToTa,
amMIuTyna. Mamemamuyeckuu U NpPYHCUHHBIU

masmuuxku.  Ilpespawenue  sumepeuu  npu
KoJIebamenbHOM OBUINCEHULL.
3aryxatomue KojeOanus.  BwIHYXAeHHBIC
KoncOanus. Pe3onanc.
ﬂemoncmptmuu2
1. HaGmonenue KoJieOaHMit Tel o/
JIeficTBHEM CHIIBI  TSHKECTH U CHJIBI
YIIPYTOCTH.

2. HabGmonenue koseGaHWil rpy3a HAa HUTU U
Ha TPYKUHE.

3. Habnionenue BBIHYKIEHHBIX KOJ€OaHUI U
pe3oHaHca.

Jlabopamopnuvie pabomot u onvimel.

1. Onpenenenne  4yacTtoThl W Hepuoja
KoJIEOAHHMH MaTEMAaTHYECKOTO MasATHHKA.

2. Ompenernenne  49acTOTBI WM TepHOAA
Koje0aHuN TPYKMHHOTO MasTHUKA (WIH
AIIEKTPOHHAS! IEMOHCTPALHS).

3. UccrnenoBanrie  3aBUCUMOCTH  MEpHOJA
KoJIeOaHUH TMOJBEIICHHOTO K HUTH I'py3a OT
JUIMHEI HUTH.

4. UccnenoBanue  3aBUCMMOCTH  T€pUOJA
KoleOaHui TMPYKUHHOTO MasTHUKA OT
MaccChl rpy3a (nnu AJIEKTPOHHAS
JIEMOHCTpALHs).

5. IIpoBepka HE3aBUCUMOCTH nepuoaa
KoneOaHuil Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

6. OBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD
neproja KoueOaHuil MPYKMHHOTO MasTHHKA
OT MAaccChlI Tpy3a U KECTKOCTH MPY>KUHBI.

Habmonenue konebaHuii Mo AeWCTBUEM CHIT TSHKECTH M YIIPYTOCTH U OOHapyKeHHE
IIPY IOMOILM T1eJjarora rno00HbIX K0JeOaHUH B OKpY’KaloIIeM MUpE.

AHaM3 COBMECTHO C TEJaroromM KoyieOaHWi Trpy3a Ha HHUTH W Ha TPYKHHE.
OnpezneneHye Mo aIrOpuTMy 4acTOThl KojeOaHUH MaTeMaTUUYECKOro U MPY>KUHHOIO
MasiITHUKOB.

HaGnroneHnue u 00bsICHEHHE ¢ IOMOILBIO TIeJ1arora siBI€HUs pe30HaHCa.
HccnenoBanue ¢ Onopoil Ha aJirOPUTM, IIPEIBAPUTEIILHO pa300paHHbIi COBMECTHO C
IIe1aroroM, 3aBUCHUMOCTH Ilepuoja KoyieOaHWH IOJBEIIEHHOT0 K HUTH Ipy3a OT
JUTMHBI HUTH.

ITpoBepka ¢ omopoil Ha TEXHOJOIMYECKYI0 KapTy IOJ PYKOBOJCTBOM IieJarora
HE3aBUCHMOCTH NIepro/ia KojaeOaHuii rpy3a, MOIBEIIEHHOTO K JICHTE, OT MacChl rpy3a.
HaGnronenue u  oOcCyxzaeHHe  TOJ  PYKOBOJACTBOM  II€Jlarora  OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh TEpHOAa KOJeOaHUil MPYKMHHOTO MAasTHUKA
OT Macchl Irpy3a U KECTKOCTU MPYKUHBIL.

[IpumeHeHHe ¢ MOMOINBIO TEJarora MaTeMaTHYECKOTO M MPYKXUHHOTO MasTHUKOB
B KaueCTBE MOEJeH /Ui onucaHus KojeOaHui B OKpYy’KaroIleM MHpe.

Pemenuie TUNOBBIX pacyE€THBIX 3a4ay B 1—2 NEHCTBUSA C ONOPOM Ha aaroputTM,
IpeBapUTEIbHO pa300paHHBIA COBMECTHO C ME€aroroM, CB3aHHBIX C BBIYMCICHHEM
WM OLIEHKOM 4acTOThI (Ieproaa) KoneOaHui
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7. I3mepenue YCKOpEHUs CBOOOTHOTO
najieHust (WM 3JIEKTPOHHAS IEMOHCTPAIIHS).
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MexaHnuyecku Mexanuyeckue BOJIHBI. CpoiictBa | OOHapyXeHHe U aHaIU3 C MOMOILBIO MEJarora BOJHOBBIX SIBICHUN B OKPY)KarolleM
€ BOJIHBI. MEXaHUYECKHUX BOJIH. IIpooonvHule u | Mupe.
3Byk (8 1) nonepeunvie 6oaHvl. /[nuna 6onanvl u ckopocms | HabmoneHue COBMECTHO € IEJaroroM  paclpoCTpaHEHMs] IPOJOJIBHBIX U
eé pacnpocmpanenusi. Mexanuueckue 60.Hbl 6 | TIONEPEYHBIX BOJH (Ha MoOJAENM) U OOHApyXeHHE aHAJIOTMYHBIX BHUIOB BOJH
meépoom meie, ceticmuyeckue 601wl (MC). B IIpUpPO/Ie (3BYK, BOJSIHBIC BOJIHBI).
3ByK. [ pomxocms 368yka u evicoma mowua. | Beruucinenne B 1—2 JeHCTBUSL C  ONOpPOM HA QIrOPUTM, HPEABAPUTEIBHO
Ompadsicenue 38yka. Ungpaszeyk u yiompassyx. pa300paHHBIli COBMECTHO C II€AAaroroM JUIMHBI BOJIHBI M CKOPOCTU PaclpOCTpaHEHUs
Jlemoncmpayuu 3BYKOBBIX BOJIH.
1. PacnpocTtpanenue IIPOJOJIbHBIX u | HaGmronenue 3a sKkcrepUMEHTaIbHBIM OIPEAEICHUEM I'PAHULl YAaCTOTHI CIBIIIMMBIX
MOTIEPEYHBIX BOJIH. 3BYKOBBIX KOJIeOaHUH.
2. HaOxromenue 3aBUCMMOCTH BBICOTHI 3ByKa OT | HaOnrojmenne  3aBHCHMMOCTH — BBICOTBI  3ByKa OT  YacTOThl (B TOM  YHCIIE
YaCTOTHI. C UCMOJIb30BAaHMEM MY3bIKaJIbHBIX HHCTPYMEHTOB).
3. AxycTudeckuil pe3oHaHC. HaGnronenne u OOBSCHEHHME C TOMOMIIBIO TI€Jarora SBJICHUS aKyCTHYECKOTO
pe30-HaHca.
UreHne COBMECTHO C TEJaroroM OpPUTMHAJIBHOTO TEKCTa, IOCBALIEHHOIO
UCIOJIb30BAaHUIO 3BYKa (WM YIbTPa3BYKa) B TEXHHUKE (9XOJOKAIMs, YIbTPa3BYK B
MEAMILIMHE U Ap.); BHIIIOJIHEHUE 3aJaHHUI 110 TEKCTY (CMbICIIOBOE YTCHHE)
Paznen 10. DiieKTpOMArHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI (25 1)
JIEKTPOMAarH DNEeKTpOMarHuTHOE nosie. | [locTpoeHne MNpoOCTBIX pacCykIAE€HWH Ha OCHOBE IIOArOTOBIIEHHBIX BBIPAXCHU,
UTHOE 110JIe DneKTpOMarHuTHbHIE BOJIHBI. Ceoticméa | 000CHOBBIBAIOIIMX B3aMMOCBS3b 3JIEKTPUUECKOI0 M MATHUTHOTO IMOJIEH.
U DJIEKTPOMAT | 271eKMPOMACHUMHBIX B0JIH. Ilxana | HabnroneHue 3a 9KCIIEpUMEHTAIbHBIM H3YUYE€HHEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH
HHUTHBIE NeKMPOMASHUMHBIX ~ 60aH.  Hcnonv3zosanue | (B TOM YKCIE ¢ TOMOUIbI0 MOOUIIBHOTO TeNe(OHa).

BOJIHBI (254)

INEKMPOMASHUMHBIX 80JIH OJ1s COMOBOU CEA3U.
DneKTpoMarHuTHas npupoja ceera. CKopocTh
ceera. BolHOBBIE CBOMCTBA CBETA.
ﬂemoucmpah(uu2
1. CBoiicTBa 21EKTPOMArHUTHBIX BOJIH.
2. BoimHOBBIE CBO¥CTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1.VI3yuenue CBOMCTB  3JEKTPOMArHUTHBIX
BOJIH C TIOMOIIbIO MOOMIJIBHOTO TenedoHa.

AHaJH3 ¢ MOMOIIBIO MeJ]arora PeHTTeHOBCKUX CHUMKOB YEJIOBEUE€CKOT'0 OpraHu3Ma.
Anammz COBMECTHO C rmeagaroroMm TEKCTOB, OITMCBhIBAIOIIINX IMPOABJICHUA
AIIEKTPOMArHUTHOTO M3IY4YEHHs] B TPHUPOJE: JKUBBIE OPraHU3MBI, HW3IIy4YEHUs
HEOECHBIX TeJ (CMBICJIOBOE UTEHHUE).

Pacrio3naBanue W aHanM3 pPa3IMYHBIX MPUMEHEHUN SJICKTPOMArHUTHHIX BOJH B
TEXHHKE C ONIOPOH HA TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJICTBOM IIearora.
Pemennie THUMOBBIX pacy€THBIX 3a7ady B |—2 NEHCTBUS C OMOpPOH Ha anrOpUTM,
NpeBapUTEIILHO Pa300paHHBI COBMECTHO C TIEIaroroM C MCIOJIb30BaHUEM (popMyIT
JUTSL CKOPOCTH DJIEKTPOMATHUTHBIX BOJH, JITMHBI BOJHBI U YaCTOTHI CBETA.
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Paznen 11. Ctpoenue atoma u atoMHoro siapa (20 1)

Hcenyckanue
U NOTJI0IIEeHH
e

CBeTa aTOMOM
(59)

Onvimol Pezepgpopoa v nnaHeTapHasi MOJEIb
atroma. Mogens aroma bopa. Hcnyckanue u
noenowenue  cgema  amomom.  Keanmui.
Jlunetiuamvie cnekmpeoi.

OO6cyxaeHue ¢ NOMOIIBIO IeAarora Leiau onbiToB Pesepdopaa mo ucciaeroBaHUIO
aTOMOB, BBIIBU’KCHHE TUIIOTE3 O BO3MOYKHBIX pe3yJIbTaTaxX OINBITOB B 3aBUCUMOCTH OT
IPEINOIaraeMoro CTpOeHUsl aToMOB, (OPMYJIMPOBAHUE BBIBOJIOB M3 PE3yJbTaTOB
OIIBITOB.

OO6cyxaeHue ¢ Onopoi Ha TEXHOJOTMUYECKYI0 KapTy IOJl PYKOBOJCTBOM IleJarora
IIPOTUBOPEYUH IUIAHETAPHOM MOJEJIM aTOMa M OCHOBAaHMM I runoressl bopa o
CTALlMOHAPHBIX OPOUTAX IEKTPOHOB.

HaGmtoieHue CcoBMECTHO C IMEAaroromM CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB
U3IY4YEeHUs pPa3IuYHbIX BemecTB. OObACHEHHE C ONOpPOM Ha JIUAAKTUYECKUN
MaTepuall JIMHEWYaThIX CIIEKTPOB U3JIY4CHMUS.

Crpoenue
aTOMHOIO

siapa (7 4)

PanunoaktuBHOCTD. Anbgha-, bema- u camma-
U3TTYYEeHUS. CrpoeHne  aTOMHOTO  sijpa.
Hyxnonnas mooens amomuozo saopa. Mzomonol.
Paouoaxmusnvle npespaujenusl. Ilepuoo
noJypacnaca amomusix soep.

Hemoncmpayuu

1. CnexTpbl U3TyYEHHSI U TTOTIOMICHHUS.

2. CrieKTphI pa3IMyHBIX Ta30B.

3. CnexTp BoJIOpOJIA.
4. HabmroieHue TpekoB B kamepe Buibcona.

Jlabopamopuvie pabomul u onvimol.

1. Habniooenue cnnownvlx u JuHeUYamvlx

CHEeKmpO8 U3y4eHus.
2. UccnenoBanue TPEKOB: M3MEPEHHE SHEPTHH

YacTUIbl 1O TOPMO3HOMY ImyTH (1O
dboTorpadusam) (v 3JIEKTPOHHAS
JIEMOHCTpAIus).

OO6cyxeHre COBMECTHO C IE€JaroroM BO3MOXHBIX THIIOTE3 O MOJENSAX CTPOCHUs
aqpa.

OnpeneneHue IO CXEME C MCIONb30BAaHMEM METOAMYECKOrO Marepuaja IoJ
PYKOBOJCTBOM II€[larora cocTaBa fJep MO 3aJaHHbIM MAacCOBBIM U 3apsJ0BbIM
YHCcIaM U 110 MOJI0KEHUIO B IEpHOAHUecKoi cucteme aneMeHToB (MC — xumus).
AHanu3 ¢ omopod Ha TEXHOJOTHMYECKYI0 KapTy IOJ pPYKOBOJACTBOM Iefarora
WU3MEHEHHUsl COCTaBa fApa M €ro IOJIOKEHUS B IMEPUOJUYECKON cucreme mnpu [l-
pannoaktuBHOCTH (MC — Xumus).

VccnenoBanue ¢ MOMOIIBIO Mearora TpeKoB []-4yacTUIl IO TOTOBBIM (oTOrpadusm.
HabGmronenune 3a neMoHcTpanueil paOoThl WM3MEpPEHHs paJualuoHHOro (oHa ¢
IIOMOUIBIO JO3UMETPA, OLIEHKA €70 MHTEHCUBHOCTH.

AHaJaN3 COBMECTHO C IEJAaroroM OMOJOTMYECKMX W3MEHEHUH, MPOUCXOA[IIUX IO
JeiicTBueM paanoakTUBHbIX u3nydeHuil (MC — Ouomnorus).

HaGnronenne nemoHCTpanuu 00 WMCHOJB30BAHUE PAAMOAKTHBHBIX HW3JIYYCHUH B
meauinae (MC — Ouonorus).
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SAnepHbie
peakuuu (8 1)

Snepubie peakiuu. 3aKOHBI COXpaHEHUS
3apsI0BOTO U MacCOBOTO YHCEN. DHepeus cesa3u
amomuuix sa0ep. Cea3b maccvl U 3Hepeull.
Peaxyuu cunmesza u oenenusn soep. Mcmounuku
onepeuu Connya u 36¢30 (MC).

Snepuas HHEPreTHKA. Heticmeus
PAOUOAKMUBHBIX — U3TYYEHULl  HA  JHCUusble
opeanusmul (MC).

Hemoncmpayuu

1.Pabora cuéTymkKa HNOHU3UPYIOLINX

W3IIy4eHUH.
2. Peructpanust ~ W3JIy4eHHUS — TPUPOIHBIX

MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuvie pabomot u onvimel.

1. U3mepenne paaumoakTuBHOrO (oHa (WH
3JIEKTPOHHAS JIEMOHCTpAIs).

Pemenne THUNOBBIX pacy€THBIX 3a4ady B 1—2 NEHCTBUS C ONOPOM HAa anrOpUTM,
IpeBapUTEILHO Pa300paHHbI COBMECTHO C MEJaroroM C UCIOJIb30BAaHUEM 3aKOHOB
COXPAaHEHHs MACCOBBIX M 3apsIOBBIX YHMCENl HA ONPEICIICHUE PE3YJIbTaTOB SICPHBIX
peaKutii; aHaJIM3 BO3MOXKHOCTH WJIM HEBO3MOKHOCTH SJICPHON PEAKLIUH.

OneHka ¢ NMOMOLIBIO MEJarora HEPruu CBsI3U SAEP C MCIOJIb30BaHUEM (HOPMYJIbI
OWHIITEHHA.

OOcyxeHHe COBMECTHO C IEJaroroM MEpCHEeKTHB HMCIIOJIb30BaHMs YIPABISEMOIO
TEPMOSIZICPHOIO CUHTE3A.

OOcyxJeHHe COBMECTHO C MEJaroroM HpPEeUMYILIECTB M HKOJOTHYECKUX HpoOieM,
CBSI3aHHBIX C sAniepHOM sHepreTrkoit (MC — skomorus).

Pa3znen 12. CTpoenue u 3BOJIIONHUS BCeleHHOI (54)

Ctpoenue u
3BOJIIOIHAS
BCEJIEHHOH
(54)

CocraB ComHeunoii cucteMmbl: COJIHIIE, BOCEMB)
0ONBIIMX TMJaHeT (MIeCTh W3 KOTOPBIX HMEIOT
CIyTHUKH), TSTh IUIAHET-KApJIMKOB, aCTEPOU]IbI,

KOMETBI, MeTeOpHble Tena. DopmMHUpOBaHUE
COJTHEUHOW CHCTEMBI. 3eMJId M IUIAHETHI 3€EMHOMU
rpynnbl.  OOIIHOCTH — XapaKkTEPUCTUK  IUIAHET

3emMHOM rpymmbl. [lnanersi-rurantel. CyTHHKU 1
KOJbIla IIaHeT-TUraHToB. Manskie Tena CoaTHEeYHOMH|
CHUCTEMBI: aCTepOMbl, KOMEThI, METCOPHBIC TeJa.
OOpa3oBaHue XBOCTOB KOMET. Panmanr.
Meteoput. bomua. ConHIle W 3BE3BI: CIOUCTas
(30HHAS) CTPYKTypa, MarHuTHoe mosie. McTOYHMK
pHeprur COJIHIIA U 3BE3]T — TEIUIO, BBIIEISEMOE
[pU TNPOTEKAaHUU B HUX HEAPAX TEPMOSACPHBIX]

Ha0MrI0aTh cinaiapl win Gororpaduu HeOECHBIX OOBEKTOB;

Ha3bIBaTh IPYINIBI 00BEKTOB, BXOAANMX B COTHEUHYIO CUCTEMY; IPUUMHBI
oOpazoBanus nsiteH Ha COHILE;

MIPUBOANTH IPUMEPBI U3MEHEHUS BUA 3BE3/IHOTO HEOA B TEUEHHE CYTOK;
CpaBHUBATh IJIAHETHI 36MHOU TPYIIIBI; TUIAHETHI-TUTAHTHI;

aHaM3upoBaTh (hoTOrpaduu WK CIaisl MIaHeT, GoTorpaduu COMHEYHON KOPOHBI U
00pazoBaHMil B HEW;

onuceBaTh Gororpaduu Mansix Ten CONHEYHOH CUCTEMBI; TPH MOJIENIH
HecTalroHapHOW BeeneHHoM, peaioxkenHpie @puamMaHom;

OOBSICHATH (PU3UUECKUE MPOLIECCHI, Mpoucxoase B Heapax CoHIa U 3Be3[l; B UeM
MTPOSIBJISIETCS] HE CTAlMOHAPHOCTH Beenennoi;

JI€MOHCTPHPOBATh MPE3EHTAINY, YIaCTBOBATh B OOCYK/IEHUH ITPE3CHTAINH
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peakuuii. Ctaguu 3Bomtounu ConHua. ['amakTuku.
Meraranaktuka. Tpu  BO3MOXHBIE  MOJENH
HecTalmoHapHOW BceneHHoM, npeaiokeHHble A.
DpuaMaHOM. DKCHIEpUMEHTAIBHOE]
MOATBEPIKICHUE Xab610m pacIIMpeHusy|
Bcenennoii. 3akon Xao0u1a.

IoBTOpPUTENBHO-00001IaKOIIMIA MOTYJIb (3 1)

Cucremarusan
usi v
00001menue
MPEIMETHOTO
COJICpIKaHUS

Y OIbITa
JeSTeILHOCTH,
npuodpe-TEHH
Oro MpHu
U3YYCHUH
BCEro Kypca
buzuku

OO06o0OmieHne  coAep)KaHUs  KaXIOro W3
OCHOBHBIX pa3ziesion Kypca bu3uKH:
MEXaHWYECKUE, TEIIOBBIC, 3JIEKTPOMArHUTHBIC,
KBAHTOBBIE SIBJICHHS.

HayuHblii Me€TO MO3HAHUS U €r0 pean3alus
B (pU3HUYECKHUX UCCIICTOBAHMSIX.

CBsi3b (QU3MKH U COBPEMCHHBIX TEXHOJIOTHIA B
obnacTu mepenaun WHQPOPMAILIMK, SHEPIETHKE,
TPaHCIIOPTE

BeinonHenue ¢ moMoIpko nefarora y4eOHBIX 3a/1aHuil, TpeOyIOIMX JeMOHCTPauU
KOMIIETEHTHOCTEHM,  XapaKTEpU3YIOIIUX  ECTCCTBEHHOHAyYHYH)  I'DaMOTHOCTH!
NPUMEHEHHS TIOJTYYCHHBIX 3HAHUHN JUII HAYYHOTO OOBSCHEHHS (QU3NUYECKUX SBICHUN
B OKpY’Karolllel Mpupoie U MOBCEIHEBHON )XKU3HHU, a TAKXKe BbISBICHUS (PU3MUECKUX
OCHOB psana COBPEMEHHBIX TEXHOJIOTH; [IPUMEHEHHUS OCBOEHHBIX
HKCIEPUMEHTAIbHBIX YMEHUHN I UCCIIeA0BAaHUS (PU3UUECKUX SIBJICHUI, B TOM YuCIIe
JUISI IPOBEPKU TUIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEM.

Pemenne THUNOBBIX pacy€THBIX 3a7ad B |—2 NEHCTBUSA C ONOPOM HAa anrOpUTM,
IIPEIBAPUTENBHO  pa300paHHBII COBMECTHO C IM€JaroroM, B TOM 4YHCIIE
IpPEANoiaraloliuX HCHOJIb30BaHUE (U3WYECKOM MOJENM M OCHOBAaHHBIX Ha
COJIEp’)KaHUU PA3IUYHBIX pa3/ieloB Kypca (pU3UKH.
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