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IMPEAUCJIOBHE

ITocobue ampecoBaHo yduTensM (U3UKH, pabOTAIOMIUM C yICOHHKOM
U. M. Tlepbimkuna, A. . iBanoBa «®wu3uka. 8 ximaccy.

[Tocobue comep kKUT e u3ydeHus BceX TeM Kypca pu3uku 8 kiacca,
IpeIMETHEIC pe3yabTaThl U MOYPOYHOE IUTAHHUPOBAHHUE IO KaXIOU Teme,
COCTaBJCHHbIE B COOTBETCTBHM ¢ TpeboBaHusMu DenepaibHOTO
TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTAaHIapTa OCHOBHOTO OOIIETO
o0Opa3oBaHHI.

OcHoBHas 3aa4a MOCOOHS MOMOYb YYUTEII0 OPTaHU30BaTh YUCOHYIO
IESITeNbHOCTh OOYYaIOIIUXCs, peamu3ys BCE BO3MOXXHOCTU ydeOHHKa
«Dm3uka. 8 ximaccy.

Mertoaudeckuii anmnapat yueOHUKa HalleJeH Ha BOBJICUCHHE YUCHUKA B
aKTUBHYIO paboTy Ha ypoke. Heo0XoauMo HayduTh €ro BUAETh (PU3NIECKHE
po0JIeMBI, BBIIBUTATh THIIOTE3BI, BEICKA3bIBATh M OTCTAHBATH CBOIO TOUKY
3peHMs], BECTH IUCKYCCHUIO, IPUBIIEKATh 3HAHUA U3 TTOBCETHEBHOMN JKU3HU U
JIPYTUX MPEIMETOB, U3y4aeMbIX B IIKOJE, paboTaTh ¢ TEKCTOM y4eOHHUKa,
aHAJM3UPOBATh M COMOCTABILTH HH(POPMAITUIO (PU3UIECKOTO COMCPIKAHII,
MIPEJICTABICHHYIO B Pa3InyHOi (hopMme (Hampumep, Tabiuibl, Tpaduku). B
y4eOHHKE TPEAYCMOTPEHbl  BOMPOCHI, VIPAKHEHUS W 3aJaHus,
MIO3BOJIAIONINE OPTaHU30BATh AKTHBHOE OCBOSHHE YIEOHOTO MaTepHaa.

Kpome Toro, mms oOecriedeHus] TOZOOHOW MESITENBHOCTH CIIEIyeT
WCIIONIB30BaTh METOJ MPOOJIEMHOTO0 OOYYEeHHS, KOTOPBIA MpearnoJiaraet
CO3MaHWE TPOONEMHOW CHTyallid. YYEHHK, CTAaHOBSICH Ha MECTO
HCCIIeIOBATENS, CAMOCTOSITEIBHO pelaeT IpodiieMy, T. €. BBICKA3bIBaeT U
000CHOBBIBAET TUIOTE3Y, MpeJuIaraeT OMBIT JJS € MPOBEPKU, a 3aTeM
IMPOBOJUT 3TOT OIIBIT. C TOMOIIBIO CUCTEMbI JOMAITHUX 3KCIICPUMCHTOB 1
HCCIIEIOBAaHUH YIUTEIh UMEET BO3MOKHOCTh TIO3HAKOMUTH O0YUaIOIINXCsI
C METOJIOM Hay4yHoro mosHaHus. OOyuaromuiics HayduTcs HaOJIr0AaTh
q)I/I?)I/I‘leCKOG SIBJICHUE, CTaBUTL OIIbITbI, HAXOAUTH ONPECACIICHHBIC CBA3U U
3aBHCUMOCTH MEXAY (PH3MIECKHMH BEIHYHMHAME, XapaKTEPH3YIOIINMHU
HaONfolaeMoe SIBJICHHE, MOHUMATH POIb (PH3MYECKOM TEOPHH U YMETh
INpUMCHATL €€ I O6'I)$ICHBHI/IH N3y4aCMbIX HBJ’ICHI/Iﬁ, ITOJIB30BaTHCA
(u3udeckorl TepMHUHONIOTHEH. MeToJ HayJyHOTO MO3HAHHS, OCBOCHHBIN
00yJarONMMHUCS, CIIOCOOCTBYET CTaHOBJICHHIO HX CaMOCTOSTEIBHOTO
HaY4YHOI'O MBIIIJICHUS, a TaKXKE Pa3BUTUIO MMO3HABATC/IbHBIX U TBOPUYCCKUX
crocobHoctell. [IpuMeHsATh ero HEeoOXOAMMO IIPU BHIOJHEHHH BCEX
IKCIEPUMEHTATBHBIX 3aJaHUH YIeOHUKA.

Uepe3 cucteMy 3aJaHU, BBICTPOCHHYIO B y4YeOHHKE, LIKOJIHHHUKU
y4aTtcs 3aaaBaTb BONPOCHI U JaBaThb Ha HUX OTBETHI, JICJIaTh BBIBOABI M3
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JNEMOHCTPAIlHOHHBIX ~ONBITOB U  Ja0OPaTOPHBIX pPabOT, OOBICHATH
(u3uvecKkue SBICHUS, CAMOCTOSATENBHO paboTaTh C HCTOYHHUKAMHA
nHpopMaIu (pU3HIECKOTo cojiepkanus. B yueOHHKe BRICTpOCHA CUCTEMA
00yueHHs] BOCbMUKJIACCHUKOB PEIICHUIO 3a1a4.

Ocoboe BHHMaHue yaelneHo (opMupoBaHUI0  (HYHKIIMOHAIBHOM
rpaMOTHOCTH oOydaromuxcsi. Bce Bompocel, 3amaHus W yHOpaKHEHHS
yueOHUKA OPraHM30BaHBI TAKMM 00pa3oM, YTO OHU SIBJISIOTCS DTAallaMH B
nporrecce GopMHUPOBaHUS HYHKITHOHATBHOM IPaMOTHOCTH.

PaspuBaromuii moTeHIMan ydeOHWKAa HAmNpaBiIeH HE TOJBKO Ha
(opMupoBaHue 3HAHW, HO W HA Pa3HOCTOPOHHEE pPa3BUTHE YYEHHUKA.
KauectBenHble 3amauu  (MMOMEYEHBI JBOMHBIM 3HAKOM BOIPOCA) U
KOHTEKCTHBIC 3afaHus pyopuku «O0cynum?» B pasnene «Toru riaBeD»
PEKOMEHIYIOTCS [UIsl OOCYKICHHS B KJIacce Ha Pa3HBIX dTarax ypoka. OHH
HanpaBlieHbl Ha (POPMHUPOBAHUE NPUEMOB YMCTBEHHOW AEATCIBLHOCTU
(amanu3, cuHTE3, CpaBHEHHE, KIaCCHGHKAIMS M IpP.) U KPUTHYECKOTO
MBIIIJICHUS.

TensioBbie siBineHus (28 1)

Ilenr w3ydeHHsS NaHHOW TeMBI — (QOPMHPOBAHUE y OOYYAFOIIUXCS
3HAHUS OCHOBHBIX TOJIOXKCHUI MOJIEKYIIpHO-KMHETHUYECKON Teopuu
CTPOCHHUSI BEIECTBA U DKCIIEPUMEHTAIBHBIX (PAKTOB, HX TIOATBEPKIAIOIINX;
(opMupOoBaHWE TPEACTABICHUA O TEIUIOBBIX SBICHHSAX, 3HAHUH O
(PM3UUECKUX BEINYNHAX, MX OTHCHIBAIONIHX.

Ha manHOM »Tame M3y4deHUs Marepualia y4JamuMcs JEeMOHCTPUPYETCS
OOBSICHUTENbHAS PONIb (PU3MUECKOW TEOPHH: 3HAHHS TEOPHH CTPOCHUS
BEIIECTBA MPUMEHSIOTCS Ul OOBICHEHHS HEKOTOPHIX CBOMCTB Ta3os,
JKUJIKOCTEH ¥ TBEPABIX TeJI, IEPEX0JI0B MEXK/TY arperaTHBIMHU COCTOSTHUSMU,
SIBTICHUH CMaYMBaHMUsI, TEIUIONPOBOIHOCTH W KOHBEKIIUH.

BaxkHbIM IIpu W3y4EeHHH B3TOW TeMbI SBISIETCS (OPMUPOBAHUE Y
00yJaroNIUXCsl MPEACTABICHNS O BHYTPEHHEH SHEPTMU M €IUHCTBE IBYX
MOJXOM0OB K W3YUCHHIO TEIUIOBBIX SIBICHHUHA: TEPMOIUHAMUYECKOTO W
MOJICKYIIIPHO-KHHETHIECKOTO.

IIpy wn3yyeHMH TEeMBI HEOOXOIUMO WPOJOIKUTH (HOPMHPOBATH Y
O0ydarommxcs MpPEeJCTaBIeHUs O CBA3M (yHAaMEHTAIbHONW HAyKH WU
TEXHOJIOTHH.

OpHoll W3 3a7ad M3yYeHHS TEMBI SBISETCS (OPMHUPOBAHHE YMEHHM
OPUMEHATh IONYyYEHHbIE 3HAHUS K PELICHUI0 3aJad, B TOM 4YHCIE
rpaU9ecKux, HYTO CIOCOOCTBYeT JOCTH)KEHHMIO — METaIllpeAMETHBIX
PE3yNbTaToB.



IpeameTHbIME pe3yabTaTaMu 00yJICHUS IO JAHHOU TEME SIBIISTFOTCS:

— MMOHWMAaHHE M CIIOCOOHOCTh OOBACHATh (DU3UUYECKHE SIBICHUS:
muddy3us, W3MEeHeHHe oObeMa Tel TpH HarpeBaHuH (OXJIaXKICHUH),
0OoJIBIIIast CKUMAEMOCTh Ta30B, MaJiasi COKUMAEMOCTh KHUIKOCTEH U TBEPABIX
Tell, KalWUIIPHBIE SIBJICHHS, KOHBEKIUS, U3Ty4eHHE, TeIUIONPOBOAHOCTb,
M3MEHEeHHE BHYTPEHHEH dHEPruu Tejla B pe3yiibTare TeIulonepefadl Wiu
paboOTBI BHEIIHMX CHJ, WCHapeHue (KOHACHCAIUS) W  IUIABJICHHE
(oTBepaeBaHKE) BEIIECTBA, OXJAKICHUE JKUIKOCTH TIPH HWCIAPCHUH,
KUIICHHE, BHIIIA/ICHNAE POCHI;

— YMEHHE H3MEPATH: TEMIICPaTypy, KOJIMIECTBO TEILIOTHI, YACIBHYIO
TEIIOEMKOCTh BEIIECTBA, YICIbHYIO TEIUIOTY IUIABICHUS BEIECTBA,
BJI&)KHOCTb BO3/IyXa;

— BIIQJICHAE  OKCIEPUMEHTAJIBHBIMA  METOJAMH  HCCIIC[IOBAHHUS:
ONpENEeNICHNEe OTHOCUTEIBHOW  BIOKHOCTH  BO3AyXa; OIPEICICHUS
KOJIMYECTBA TEIUIOTHI, yAEIbHON TEIJIOEMKOCTH BEIIECTBA;

— MOHMMAaHUE TMPUYUH OPOYHOBCKOTO [BIDKCHHUS, CMAuMBaHHUS U
HECMAaYMBaHHs TEJ, PA3IUYUs B MOJICKYJISIPHOM CTPOCHUHU TBEPIBIX TEI,
JKHJKOCTEH U Ta30B; OTIHYMS KPUCTAIUTUNYECKOTO COCTOSHHUS BEIIECTBA OT
aMop¢HOro;

— MOHUMAHUE TPUHIUIA ACHCTBHUS KOHACHCAIIMOHHOTO U BOJIOCHOTO
THUTPOMETPOB, MICHXPOMETPA, JBUTATENsl BHYTPEHHETO CrOpaHUs, MapOBOi
TypOWHBI, CHUCTEMBI OTOIUICGHWS JIOMa U CIIOCOOOB OOeCTeUeHHS
0e30MacHOCTH MPU UX HCIIOIB30BAHUH;

— MOHUMAHHUE CMBICIIA 3aKOHA COXPAHCHUS U MPEBPAICHHS SHEPTUU B
MEXaHHUYECKUX M TEIJIOBBIX MpOILEccaX W yMEHHE MPHMEHSATh €ro Ha
MPaKTHKE;

— OBJIAJICHUE CIOCO0AMHU BBITOJHEHUS PACUCTOB IS HAXOXKICHUS:
YIOCTbHOW TEIUIOEMKOCTH, KOJMYECTBA TEIUIOThI, HEOOXOMUMOTO IS
HArpeBaHWsl Tela WIA BBIICISIEMOrO UM MPH OXJIAXKICHUH, YACIbHOM
TCIJIOTHI CropaHusd TOIlJIMBA, y}IeHBHOﬁ TCIUIOTHI IJIaBJICHHUSA,
OTHOCHTEIHHOM BIAYKHOCTH BO3/[yXa, YCIbHOM TEIUIOTHI TApOOOPa30BaHMUs
u kouaencanun, KITJ{ TeruioBoro qeurarens;

— YMCHHEC HUCIIOJIb30BAThH IMOJYYCHHBIC 3HAHUS B HOBCCHHCBHOﬁ KHU3HU
(3xomorusi, OBIT, OXpaHa OKPY’KAIOIICH CPe/Ibl).

IHoypouyHoe mi1aHupoBaHue

Ne ypoka Tema ypoka

1/1 OCHOBHBIE NOJI0’KEHHSI MOJIEKYJIAPHO-KMHETUYECKOH TeOpUu
crpoeHus Beniectsa (§ 1)




2/2 ArperarHsie COCTOSTHUSI BetecTsa (§ 2)

3/3 CwmaunBanue. Kanwuisipaeie siBinenus (§ 3)

4/4 Temmneparypa. Buyrpennsist sneprus (§ 4, 5)

5/5 Crioco0bl H3MEHEHHs BHYTpeHHe sHeprud (§ 6)

6/6 TemnonpoBoaHOCTS (§ 7)

717 Kougekius. M3nyyenue (§ 8, 9)

8/8 KonnuecTBo Temnorsl. Exunuiipl Koaudectsa TemioTsl (§ 10)
9/9 VnesnpHas TeroeMKocTs (§ 11)

10/10 Pacuer konmyecTBa TEMIOTH. Y paBHEHUE TEIIOBOTO OaaHca
(§12)

11/11 JlaGoparopHas pabota Ne 1 «M3ydeHne ycTporicTBa
kanopumetpay. Jlaboparopnas pabora Ne 2 «3y4eHue mporecca
TEII000MeHay

12/12 JlaGopatopnas pabota Ne 3 «/3mepeHue yaenpHOH TeIUI0EMKOCTH
BELIECTBa»

13/13 DHeprust TOIUMBA. Y IenbHas TeroTa cropanus (§ 13)

14/14 3aK0oH COXpaHCHUS U NPEBPAIICHHS YHEPTHH B MEXaHUIECKUX 1
TEIIoBbIX mporeccax (§ 14)

15/15 KonrponbsHas padota Ne 1 mo teme «TeruioBblie sBICHUS

16/16 TInaBnenue u orBepaesanue (§ 15)

17/17 I'paduk riaBneHs ¥ OTBEPAEBAHUS KPUCTAININIECKHX TEJL.
Vpenpras temora mwiasnenns (§ 16, 17)

18/18 Peurenue 3a1au

19/19 HWcnapenune. HacpimeHHbIH 1 HeHachIeHHbIH map (§ 18)

20/20 [TormnomuieHre SHEPrUK IPH UCIAPESHUH KUIKOCTH. Brienenne
SHEPTUHM MpHU KOHAeHcalmu mapa (§ 19)

21/21 BnaxaocTs Bozayxa. CriocoOBI onpe/ieeHus BIaKHOCTH BO3yXa
(§ 20). JTaboparopHas padota Ne 4 «3MepeHne OTHOCHTEIbHOM
BI&XKHOCTH BO3/1yXa»

22/22 Kunenwue (§ 21)




23/23 VY nesnpHas Teriora napoobpaszosanust (§ 22)

24/24 Pemenne 3amau

25/25 Pa6ora rasa u mapa npu pacumpenun. (§ 23)

26/26 JlBurarens BHyTpeHHEro cropanust (§ 24)

27127 TapoBas typouna. KI1J] terutoBoro asuraresns (§ 25, 26)

28/28 Konrpomnsnas padora Ne 2 o Teme «/I3MeHeHne arperaTHeIX
COCTOSIHUM BEILECTBa»

DieKkTpudeckue siBjieHust (26 )

lenb w3yuyeHus DaHHOW TeMbl — (OPMHUPOBAHUE Yy OOYUAIOIIMXCS
IPEACTaBICHUS 00 OCOOCHHOCTSX DIEKTPHUYECKOTO B3aWMOACHCTBUS,
IEKTPUYECKOM 3apsiie U AINEKTPHIECKOM TI0JIe, O IPUPOE IIEKTPHUECKOTO
TOKa.

HeobOxomumo chopmupoBath 3HaHHWS O (U3MUYECKUX BEIMYHHAX:
NIEKTPUYECKOM 3apsifie, CHJIe TOKa, HAIPSDKEHUH, CONIPOTHBIICHUH, paboTe
U MOIIHOCTH 3JICKTPUYECKOTO TOKA, — U CBSI3SIX MEXIy HHUMHU.

BaxxHo mpu w3ydeHWH 3TOW TeMbI C(HOPMHUPOBATH y OOYYAIOUTUXCS
MOHUMAaHUE (PU3MIECKOTO CMBICTIa 3aKOHOB COXPAHEHHS DIIEKTPHUYECCKOTO
3apsga, Kymona, Oma g ywactka nenu u Jhxoyns—Jlenna; cBssu
IUCKPETHOCTH DIIEKTPHUYECKOTO 3apsiia M CYINICCTBOBAHHS DIICKTPOHA;
3HaHHE O CTPOCHHU aTOMa, YMEHHE OOBICHATH SIEKTPUICCKHE SIBICHUS Ha
OCHOBE 3HaHHH 00 IIEKTPOHE U CTPOSHUH aToMa.

IIpenMeTHBIMH pe3yJIbTaTaMM O0YUCHUS 110 TAHHOM TEME SIBJISTIOTCSL:

— MOHWMAaHHWE M CIIOCOOHOCTh OOBSCHATh (U3NYCCKHE SBIICHHS:
JJIEKTPU3aIKsl TeJ, HAarpeBaHUE IPOBOJHUKOB 3JCKTPHUYCCKUM TOKOM,
3HeKTpH‘leCKHI71 TOK B MfETaliax, G)HCKTpI/IquKI/IG SBJICHUA C IIO3UIIUU
CTPOCHHS aTOMA, JICHCTBHS AIEKTPUIECKOTO TOKA,

— yMEHHE HU3MEPATh CHIY JJICKTPUYCCKOTO TOKA, JJICKTPUYECKOE
HaMpPsDKEHKE, IIMEKTPUICCKUI 3apsil, IEKTPUIECKOE COMIPOTUBIICHUE;

— BIIQJICHUE  OSKCICPUMEHTAIBHBIMA  METOAAMH  HCCIIEIOBaHUS
3aBHCHMOCTH: CHJIBI TOKA Ha yJaCcTKE LIEIH OT JJICKTPUIECKOTO HAMPSKEHMS,
3J'[eKTpI/I"IeCKOFO COHpOTI/IBIICHI/IH HpOBO)IHI/IKa OT €ro AJHHBI, IIIoIIaau
MOMIEPEYHOr0 CEYCHUS M MaTepHaa;

— MOHMMAaHHE CMBICJIA OCHOBHBIX (DH3MUCCKHUX 3aKOHOB U YMCHHE
NPUMEHSATh MX Ha MPAKTHUKE: 3aKOH COXPAHCHHUS DJICKTPHUECKOTO 3apsia,
3akoH Kynona, 3akoH Oma Ji1s yyacTka 1ienu, 3akoH Jxoymns—IJlena;
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— MOHUMAHUE MPHHIWIA JCHCTBUS JIEKTPOCKOINA, 3JICKTPOMETPA,
rajJbBaHHYECKOr0 3JIEMEHTa, aKKyMyJisiTopa, (hOHApUKa, PeocTaTa, JIaMIIbI
HakaJWBaHWsS M CIIOCOOOB oOeclieueHHss 0e30MacHOCTH TIpH  HX
UCIIOJIb30BAHUM;

— BIIQJICHHE CHOCOOAMU BBIMOJIHEHHUS PACYeTOB MPH HAXOXKICHHUM:
CHJIBI TOKa, HAMpsOHKCHHs, COMPOTHUBIICHUS IIPU MapajUlCIbHOM |
MOCIIEAOBATEIPHOM COCTHHEHUH ITPOBOIHUKOB, YACTBHOTO COMPOTHBIICHUS
MPOBOJHUKA, PabOTBI M MOIIHOCTH DJICKTPHUYECKOTO TOKA, KOJIHYECTBA
TETJIOTHL, BBIIENSIEMOTO IPOBOIHIUKOM C TOKOM;

— YMEHHE UCIIOJIE30BATh MOTYYCHHBIC 3HAHUS B TIOBCETHEBHOM KU3HU
(sK05I0THSI, OBIT, OXpaHa OKPYIKAIOIICH CPE/Ibl, TEXHUKA OE30MACHOCTH).

IToypo4Hoe niiaHupoOBaHue

Ne ypoka Tema ypoka

29/1 DeKTpU3aIus TeJ IPU CONPUKOCHOBEHUH. B3anmoeiictBue
3apspKeHHBIX Tel (§ 27)

30/2 Onexrpockorn. [IpOBOAHUKK 1 HETTPOBOIHHUKH IIEKTPUIECTBA
(§ 28)

31/3 3akon Kynona. Dnekrpuueckoe moe (§ 29)

32/4 JlenuMOCTh 3IEKTPHIECKOro 3apsiia. DnekTpoH. CTpoeHue aToma
(§ 30, 31)

33/5 OOBsiCHEHHE dIIEKTPHUECKHUX SABJICHUH. 3aKOH COXpaHEHUS

ANEKTPUIECKOro 3apsiaa (§ 32)

34/6 CraTiyeckoe MEeKTPHIECTBO, €r0 YUeT U UCIIONb30BaHKE B ObITY
texuuke (§ 33)

35/7 DnekTpruyecKuii TOK. ICTOYHUKH 3IIeKTpHYecKoro Toka (§ 34)

36/8 DnekTpuyecKas Ielb U €€ COCTABHBIE YaCTH. DIIEKTPUUECKUN TOK B
meramax (§ 35, 36)

37/9 IeiicTBus snekTpuueckoro Toka (§ 37)
38/10 Cwuuta Toka. Miamepenue cuitbl Toka (§ 38)
39/11 Jla6oparopHas pabota Ne 5 «C6opKa 3JIEKTPUUECKON IIETTH U

U3MEPEHUE CUJIBI TOKA B €€ PA3JIMYHBIX Y4aCTKax»

40/12 Dnektpuyeckoe Hanpsbkenne. M3mepenue Hanpsoxerus (§ 39)




41/13 Jlaboparopnas pabora Ne 6 «V3mepeHue HaNpsHKSHHS Ha
PA3NIUYHBIX YYacTKaX IOCIEIOBATEIbHON SIEKTPUUECKOIT Len»

42/4 DNeKTPUYECKOE COMPOTHBIICHUE IPOBOJHUKOB. 3akoH OMa st
yuactka e (§ 40)

43/15 Pacuer conpoTuBieHus IPOBOHUKA. Y JETIBHOE COIIPOTUBIICHUE
(8 41)

44/16 IIpumepsr! Ha pacueT cONPOTUBICHUS POBOIHHUKA, CUIIBI TOKA U
HanpspkeHus (§ 42)

45/17 Peocrartsl (§ 43). JTaGoparophast pa6ora Ne 7 «M3mepenne
CONPOTHUBJICHUS IPOBOAHKKA. V3yueHne PUHIHIIA ACHCTBHS
peocrara

46/18 KonTtposbras padora Ne 3 o Teme «PacueT 3IeKTpUIecKuX
nenem»

47/19 TlocnemoBarebHOE COSMHEHNE IPOBOAHUKOB (§ 44)

48/20 TapaienbHOE coeMHEHHE IPOBOAHUKOB (§ 45)

49/21 Jlab6oparopnas pabota Ne 8 «/3ydeHue mapamiensHOro
COCZIMHEHHUSI IPOBOHUKOBY

50/22 Pa6oTa 1 MOIIHOCTH 3JIEKTpUIecKoro Toka (§ 46). JlaboparopHas
pabora Ne 9 «l3mMepeHne MOITHOCTH B Pa0OTHI TOKA B
3JIEKTPUYECKOH JIaMIIe»

51/23 HarpeBanue npoBOHUKOB 3JIEKTPHUECKUM TOKOM. 3aKOH
Ixoyns—IJlenna (§ 47)

52/24 Jlamma ocBemnieHus. DIEKTpHUECKUE HATPEBATEIbHBIC TPUOOPHI
(§ 48)

53/25 Koportkoe 3ambikanue. [Ipegoxpanuntenu (§ 49)

54/26 KontponeHas pabota Ne 4 mo teme «PaboTa 1 MOIITHOCTh
ANEKTPHYECKOTO TOKa»

DJIeKTPOMarHuTHbIE siBjieHus (12 1)

Lens n3ydyeHuss maHHOW TeMbl — (HOPMHPOBAHHE y OOydYarOIIUXCS

npeaAcCTaBJICHUSA

00 3JIEKTPOMAarHUTHOM IoJie, 00 OCOOEHHOCTIX

OJICKTPOMAarHuTHOT O B3aUMOICHCTBUSI.



Heobxomumo chopmupoBaTh y 00y4arOmUXCsl TPEACTaBICHUS O
ABJICHUU  DJJIEKTPOMATHMTHOH  MHAYKIMH M €ro  TEXHHYECKOM
UCIIOJIb30BAHUMU.

BaxxHo mpu M3ydeHUHM ATOW TeMbl CPOPMHPOBATH y OOYYAIOMINXCS
IPEACTaBIEHHE O TOM, YTO [IOCTOSIHHOE MArHUTHOE OJI€ SIBISIETCS YACTHBIM
CIly4aeM 3JIEKTPOMArHUTHOTO TIOJIA.

OpHoOl W3 3ajgau U3ydeHHs TeMbl sBJIsfeTcd (OPMUPOBAHUE YMEHHH
IMPUMEHSATH NOJYyYEHHBIC 3HAHUS K PELICHUI0 KAUECTBEHHBIX 3aau.

IIpenMeTHBIMHU pe3yJbTaTaMu 00ydEHUS 11O TAHHON TeMe SBIISIFOTCS:

— NOHUMaHHWE€ U CIOCOOHOCTh OOBACHATH (PU3NUECKHE SIBICHUS:
B3aUMOJICCTBUE MPOBOJHMKA C TOKOM M MarHUTHOM CTpENKH,
HaMarHH4eHHOCTH JKeJle3a U CTallM, B3auMOJCHCTBHE MarduTOB, JIEHCTBHE
MAarHUTHOTO TIOJISI HAa TPOBOJAHHUK C TOKOM, BpAaIlleHWE PAaMKH C TOKOM B
MarHUTHOM I10JI€, JIEKTPOMArHUTHAs MHAYKIINS;

— BJIAJICHUE  DKCIIEPUMEHTAIGHBIMH ~ METOJaMH  WCCIEIO0BaHUS
3aBUCUMOCTH MarHUTHOTO JIEHCTBUS KATYIIKH OT CHJIBI TOKA B IIETIH;

— 3HaHHE M CIIOCOOHOCTH JIaBaTh OMNpEACTICHUS/ONMUCaHUs (PU3MUECKIX
TIOHSTUH: MAarHUTHOE TIOJE, JTMHUYA MAarHUTHOW WHIYKIMH, OJHOPOIHOE U
HEOJHOPOTHOE MarHUTHOE TIOJIC, MHYKITHOHHBIN TOK; (PU3UICCKUX BEITMIHH:
MarHuTHasi UHAYKIWS, MarHUTHBIN MTOTOK;

— 3HaHue (HOPMYIUPOBOK, MOHUMAHUE CMBICIIA U YMEHUE TPUMEHSITh
npaBwia: OypaBuHKa, JIeBoH pykw, JIeHa,

— 3HaHWE Ha3HAY€HHWs, YCTPOHCTBA M TPUHLUNA JIEUCTBUS
TEXHUYECKUX YCTPOMCTB: 3JIEKTPOMArHUT, JIEKTPUUECKUI IBUTaTENb;

— YMEHHE HCIIOIh30BaTh MOMyUYEHHBIE 3HAHUS B TTOBCEHEBHON JKU3HH
(3Kosorus, OBIT, OXpaHa OKPY’KaIOIIel Cpe/Ibl, TEXHUKA 6€30MaCHOCTH).

IloypouHoe miiaHupoBaHue

Ne ypoka Tema ypoka
55/1 Tlocrostnubie MarauTel. Marautaoe mone (§ 50, 51)
56/2 MarHuTHOe HoJie MPsSIMOT0 TOKA M IIOCTOSIHHBIX MarHUTOB.

Marnwurasie uann (§ 52)

57/3 MaruuTHO€e nose KaTyIIKH ¢ TOKOM. DJIeKTPOMAarHUThl U UX
npumenenue (§ 53)

58/4 MaruutHoe none 3emiu (§ 54)
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59/5

JleficTBMe MarHUTHOTO 1OJIS1 HAa IPOBOJHUK ¢ TOKOM. [IpaBuiio neBoi
pyxu (§ 55)

60/6 Wuykiwst MarautHoro mostst (§ 56)

61/7 Dnektpudeckuil aBuraress (§ 57)

62/8 MaruutHsli OTOK. SIBlICHUE 31€KTPOMArHUTHON UHAYKIIUU
(§ 58, 59)

63/9 Hanpasnenune naaykiponsoro toka. [pasuio Jlenua (§ 60).
JlaGopatopras padota Ne 10 «/3ydenue sBICHUS
JJIEKTPOMArHUTHOM WHITYKITHI)

64/10 Crnoco0bI oTy4eHus AMeKTpodHepruu. Ilepeaada 3IeKTpOIHEPTUK
(§ 61, 62)

65/11 KonTtpospnas padora Ne 5 mo Teme «O7IeKTpOMarHUTHBIE SIBICHUS»

66/12 TToBTOpeHue 1 0600IICHKE

Pe3epB Bpemenn (2 4)
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YYEBHO-METO/IMYECKOE OGECIIEYHEHUE

Pagouas nporpamma «®Pusmka. 7—9 xiacce» (aBTopsl E. M. ['yTHUK,
M. A. TTetposa, O. A. UepHHKORBa).

YMK «®Puszuka. 7 kjaace»

1. ®uzuka. 7 kmacc. YueOHWK (aBTopel M. M. IlepbrmkuH,
A. 1. UBanos).

2. ®uzuka. Pabouas terpamp. 7 kiacc (aBropel H. K. XannaHOB,
T. A. XaHHaHOBa).

3. ®usuka. 7 kiracc. Meronudeckoe ocobue (aBropsbl O. A. UepHukosa,
C. H. I'nagenkoBa, B. B. KynpsiBues).

4. ®uzuka. 7 kiace. Juaaktuueckue Matepuainsl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 7 xinace. COOpHHK BOIIPOCcoB U 3a1a4 (aBTopsl A. E. Mapos,
E. A. Mapon, C. B. ITo3oiickuit).

6. DiekTpoHHAs hopMa yIeOHHKA.

YMK «®Pusuxa. 8 kiaace»

1. ®uzuka. 8 kmacc. YueOHuk (aBropel M. M. IlepbrmkuH,
A. . VBaHoB).

2. ®usuka. Pabouas tetpanp. 8 knacc (aBrop T. A. XaHHaHOBA).

3. ®usnka. 8 kinacc. Metoauyeckoe mocobue (aBropsr O. A. UepHukoBa,
C. H. T'nmanenxoBa, B. B. Kyapsiues).

4. ®uzuka. 8 xiace. JunakTuueckue Marepuansl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 8 xinace. COOpHHK BOIIPOocoB U 3a1ad (aBTopsl A. E. Mapos,
E. A. Mapon, C. B. ITo3oiickuit).

6. DmexTponHas Gopma yaeOHHUKA.

YMK «®Pusuxa. 9 kiaace»

1. ®dmuka. 9 wracc. VYuebnmk (aBropsl WM. M. Ilepermkus,
E. M. I'ytauk, A. U. MBanos, M. A. Iletposa).

2. duzuka. Pabouas Terpame. 9 kmace (aBropel E. M. I'yTHEK,
. T. Brnacosa).

3. ®usuka. 9 knacc. Meroauueckoe mocodue (aBtopst O. A. UepHHUKOBA,
C. H. T'manenxoBa, B. B. Kynpsiues).

4. ®uzuka. 9 xnace. Auaaktnueckue marepuainsl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 9 xnace. CoOopHHK BOIIpocoB U 3a1a4 (aBTopsl A. E. Mapos,
E. A. Mapos, C. B. ITo3oiickuit).

6. DmexTponHas Gopma yaeOHHUKA.
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Pabouasi nporpaMMa 0CHOBHOI'O 0011I€T0
oOpa3zoBanusi. ®u3zuka. bazoBblii ypoBenb. 7—9
KJIACCHI

INOACHUTEJIBHASA 3AIINCKA

CozepikaHue JaHHOW MPOTpaMMBI HANpaBJICHO Ha (HOPMHUPOBAHHE
€CTEeCTBEHHOHAYYHOH IPaMOTHOCTH YYalllUXCS M OpraHU3alUI0 M3YYeHUS
(hu3MKU Ha IEATETHHOCTHOH OCHOBE. B Hell yUHMTBHIBAIOTCS BO3MOXKHOCTH
npeaMeTa «(pu3uKa» Ui JOCTIDKEHHS JHYHOCTHBIX M METallpeAMETHBIX
pe3ynpTaToB  00ydeHHs, coracHo  TpeboBaHmsM  DenepainbHOTO
rOCYyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOTO OOIIEero
obpazopanus (PI'OC O0O0), a Taxxke 111 GOPMHUPOBAHUS U UCTIOIH30BAHUS
MEKIPEAMETHBIX CBSI3€H €CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB U
MEXKIPEAMETHBIX CBSI3¢H €CTECTBCHHOHAYYHBIX M T'YMaHUTAPHBIX YISOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHHSI.

IkonpHBI ~ Kypc  QU3MKH —  CHUCTEMOOOpAa3yImud s
€CTECTBEHHOHAYYHBIX IPEIMETOB, IIOCKOJIBKY (DU3MYECKHEe 3aKOHBI
SBIIFOTCS. OCHOBOW Ul WM3YYEHHS XWMHUH, OHOJNOTHH, Teorpaduul o
actpoHomMun. Dusznka BOOpYKaeT MIKOJIHHUKOB HAYYHBIM METOIOM
NO3HAHUS, TMO3BOJSIONIMM  [ONy4aTb  OOBEKTHBHBIE 3HaHHA 00
OKpY)XaloIlleM MHpe. TakuM o0pa3oM, (H3nKa BHOCHUT OCHOBHOI BKJaJ B
(hopMHpOBaHIE €CTECTBEHHO-HAYYHOH KapTUHBI MHPA.

IIporpamma manHOTO Kypca (GU3HKKM CTPOUTCS cleayrommM obpasom. B
7 n 8 Kinaccax NMPOUCXOJUT 3HAKOMCTBO OOydaromuxcs ¢ (PU3HIECKUMHU
SBIICHUSME, METOJOM HAayJHOTO IIO3HAHUS, OCHOBHBIMH (PH3MYIECKUMHU
MOHATHAMH,  TPOUCXOTUT  (POPMHUPOBaHHWE  yMEHHHA  TPOBOJHTH
n1abopaTOPHBIN PKCIIEPUMEHT IO 33JaHHOM CXeMe M U3MEPATh (PU3NYECKHEe
BenmarHBL. C caMoro Havajaa M3ydeHHs Kypca (PU3UKH ITKOIBHUKH YIaTCs
IUTaHUPOBATh HKCIEPHMEHT CaMOCTOSITENbHO. B 9 kiacce HaumHaetcs
W3yYeHUE OCHOBHBIX (DM3MYECKMX 3aKOHOB, (opMupyercs HavaabHOE
OpeAcTaBIeHHe O  (U3UYECKOW  TeopWH, YTO  OOeCIeunBacT
MIPEEMCTBEHHOCTh C KypPCOM (PH3HUKH CPEITHEH MIKOJEI.

Ienn peaiu3anuy JaHHOI MPOrpaMMBbI CIIEAYIOLINE:

e YCBOCHHE OOYYAIOIIMMHCS CMBICTa OCHOBHBIX MOHSATHH M 3aKOHOB
(hM3MKH, B3aNMOCBSI3U MEXY HUMU;

e (GopMHpOBaHME CHCTEMbl HAyYHBIX 3HAaHMH O TIpUpoJe, ee
(yHIaMEHTaNbHBIX 3aKOHaX MUl IIOCTPOSHMS TPEICTaBICHHS O
(u3HUecKoil KapTHHE MUPA;
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cHCTeMaTn3alysl 3HaHWM O MHOrooOpasnu OOBEKTOB M SIBICHUIA
HPUPOIBI, O 3aKOHOMEPHOCTSX HPOIECCOB M O 3aKOHAX (DU3MKH IS
OCO3HAHUSI BO3MOKHOCTH Pa3yMHOTO HWCIONB30BaHUS IOCTIKEHUI
HAayKH B JaTbHEUIIeM pa3BUTHH [UBUIIN3AIHN;

(dopMupoBaHHe yOSKIEHHOCTH B TIO3HABAEMOCTH OKPY’KAroOLIEro MHpa
Y TJOCTOBEPHOCTH HAyYHBIX METOJIOB €TI0 N3y4YeHHS;

OpTaHU3anus YKOJIOTHICCKOTO MBIIUICHISI ¥ IIEHHOCTHOTO OTHOIICHHS K
IpUpOJE;

pa3BUTHE IIO3HABATEIFHBIX HMHTEPECOB M TBOPYECKUX CHOCOOHOCTEH
oOyJaronmxcsi, a TaKKe HHTepeca K PaCIIUPEHUI0 M YIIIyOJICHHIO
(pu3ndecKux 3HaHUH U BBIOOpA (PU3UKH KaK MPO(PUIBHOTO MPEeIMETa;
(opMupoBaHUE TMpelcTaBiieHUs O ¢u3nke Kak (QyHmamente s
M3y4YCHUS IPYTUX €CTECTBEHHBIX HAYK.

HocTmxenne neneit odecreunBaeTcs perieHueM CIeIyIONIX 3a1ay:
3HAKOMCTBO 00YYAFOIIUXCS C METOIOM HAYIHOTO TIO3HAHUS U METOIaMH
UCCIIeIOBaHUS 0OBEKTOB U SIBICHUIN MPUPOJIBI;

npuoOpeTeHNne OOYYAIOIIUMHUCS 3HAHUH O MEXaHHYECKHX, TEIUIOBBIX,
JJIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBICHUAX, (PU3NYECKUX BEIUYHMHAX,
XapaKTePU3YIOLIHUX TH SIBJICHUS;

(dbopmupoBaHre y OOyJArOIIUXCS YMEHUH HAOMIOAAaTh IPUPOTHBIC
SBJICHAS ¥  BBINONHATH  OIBITBI, JlaOOpaTopHble pabOThl U
IKCIEPUMEHTATbHBIC HCCICIOBAHUS C KCIONBb30BAHUEM Pa3IMYHBIX
U3MEPUTEIbHBIX TPHOOPOB;

OBJIAACHUEC 06y‘IaIOHII/IMI/ICH TaKUMH O6HIeHay'~IHI)IMI/I IIOHATUSAMH, KaK
MPUPOIHOE SABJICHUE, SMINPHUECKH YCTAHOBJICHHBIN (hakT, mpobiema,
TUuII0Te34a, TeOpeTI/I‘IeCKI/Iﬁ BbIBOJ, PpE3YyJbTaT BKCHepHMeHTaHLHOﬁ
[POBEPKH;

(dbopMuUpOBaHHE TMOHUMAaHHS OOYYAOUIMMHCS OTIHYMNA HAYYHBIX
JaHHBIX OT HEMPOBEPEHHOW WH(OpPMAIMHK, IIEHHOCTH HAYKH st
YAOBJICTBOPCHU A 6I)ITOBI)IX, MMPONU3BOJACTBECHHBIX nu KYJbTYPHBIX
MOTpeOHOCTEH YeoBeKa.

[IpuHIMIIOM MOCTPOCHUS Kypca SIBIACTCS OOBETUHEHHE H3ydacMbIX

(bakTOB BOKpYT OOIKX (HU3HUYECKUX WJICH, UYTO TO3BOJSET PaccCMaTpUBaTh
OTICTbHBIC SBICHUS W 3aKOHBl KaK YacTHBIE ciydad Oojee oOIIux
HOJ0XKEHUM HAyKU. DTO COCOOCTBYET CUCTEMHOMY OCBOCHUIO MaTepuaa,
Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOyJaromuxcsi, a HEe MPOCTOMY
3ayYUBAHUIO (PaKTOB.

Kpr Ha4YMHACTCd C BBCACHHA, HMMCIOIICTO METOA0JIOTUYECKUM

xapaktep. B HeM maercs mpelcTaBlieHHE O TOM, YTO H3y4daeT (pu3uka,
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paccMaTpHBaIOTCs AKCIEPHMEHTAIbHBIE METOABl H3y4eHHs (U3NYeCKHX
SBJICHNH, CTPyKTypa (Hu3MUecKoro 3HaHus. Ha MaTepmane sToro pasaena
oOydJaromnirecs: MOIyJaloT IEepBbIC MPEACTABICHHUS O TOM, 4TO padoTa Bcex
TEXHUYECKUX YCTPOICTB OCHOBAaHA HAa JOCTHXKEHUAX (DU3HKH.

JanHblli  pasmen uMeeT  KIIOYEBOE 3HAUEHHME B OCBOCHHUHU
METOOJIOTHYECKUX YMEHHH, TOCKOIBKY IpeAroaracT 00ydeHIHe OCHOBaM
IOPOBEJICHUS TpPSIMBIX U  KOCBEHHBIX HM3MEpEHUll, HCClenoBaHUsS
3aBUCHUMOCTU OAHOM (u3nueckoi BenmuuHbl OT Apyroil. IllkompHUKH
y4daTcsl 3allUCBhIBAaTh PE3YJIbTAThl MPSMBIX U3MEPEHUM ¢ y4eTOM 3aJaHHOU
a0COJIIOTHOM HOrPEeITHOCTH.

B 7 knacce n3ydaroTcst OCHOBBI CTPOCHHS BELIECTBA, YTO (HOpMHUPYET
NpEeACTaBICHUE O MO3HABAEMOCTH SBIICHH, WX OOYCIOBICHHOCTH, O
BO3MOXKHOCTH HETIPEPHIBHOTO YIIyOJIEHUS W TOMONHEeHHs 3HaHWM. Ha
IpuMepe pa3BUTHS B3IMVISIOB HAa MOJIEKYJSIPHOE CTPOCHHME BEIECTBA
oOyJaromnuecs 3HaKOMSTCS € 3BONIOIHEH (PU3NIECKOTO 3HAHHMS.

OO6yuaromuecss B 7 Kilacce IONy4YarOT HauyaJlbHBIC 3HAHUS O
MEXaHUYECKHUX SBJICHUSAX, KOTOPBIE pacUIMPSIOTCA M yriIyOsstores B 9
KJ1acce.

B 8 kmacce mponomkaeTcsi UCIOJIB30BAHUE 3HAHUM O MOJIEKYJIax IpHU
U3y4YEHUH TEIUIOBBIX SIBICHUI.

CBemeHust 1O DJIIEKTPOHHOW TEOPUHU  BBOASTCS B paznene
«QnekTpuueckue sBieHus». [lasee wu3ydaroTcd  IIEKTPOMarHUTHbBIE
SIBJICHUA.

Kypc ¢msukm 9 xmacca pacmmpseT W CHCTEMATH3WPYET 3HAHHS II0
(u3muKe, MoMydeHHBIE 00yJaromuMucsa B 7 M 8 KiaccaX, MOAHUMAs WX Ha
YPOBEHB 3aKOHOB.

HoBelM B copepxaHuu KypcoB 7—9 KIIACCOB SIBJIIETCSI aKLEHT Ha
(opmupoBaHue (YHKIIMOHATBFHOH T'PaMOTHOCTH, IUISI 3TOTO B KOHIIE
KaXJIOoH TIWaBel y4yeOHHMKa NPHCYTCTBYIOT CIIEHHalIbHbIE 000O0Imatonme
3agauu. bojplioe BHUMaHHE B Kypce YAENEHO MEXIIPEIMETHBIM CBSI3SIM,
0co0eHHO (U3UKM M MAaTEMAaTHKH, YTO HAIIIO OTPAKCHHE B CICIHAIBEHO
paspabotaHHOW cucTema 3amady. Kpome TOoro, B ydyeOHWUKax COACPKHUTCS
OOIIMPHBIA JIOTIOTHUTENBHBIA MaTepuall B pyOpuke «3ITO JIHOOOIMBITHOY,
KOTOPBIH CONPOBOXKAAETCS BOIPOCAMH, U BOIPOCHI NOBBIIEHHOIO YPOBHS
JUI  KOJUIEKTMBHOTO  OOCY)KAEHHS, CHOCOOCTBYIONIME  MOTHBALMH
06y11a}01u1/1x0ﬂ 1 pa3BUTUIO UX KOMMYHUKATHBHBIX KOMHCTCHHHﬁ.

3akaHuMBaeTcss Kypc pasjenoMm «CTpoeHHE aToMa M aTOMHOIO sIpa.
Hcnonp3oBaHue 3HEPTUM AaTOMHBIX sIE€p», B KOTOpOM oOydaromuecs
MOJYy4YaroT MNOpEeACTAaBICHUC 00 H3JIy4YCHHUU CBETa aTOMOM, 3HAKOMATCA C
PaAnOAKTUBHBIM HU3JIYYCHUCM U SAACPHBIMU PCAKIUAMU. OT0T pa3aci umMeeT
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Ba)XHOE 3HAYCHHWE C TOYKH 3PEHUSI (MIOCOPHH €CTECTBO3HAHMSA, TaK Kak,
3HAKOMSI OOYyYaromUXcs C HEKOTOPBIMH 3aKOHOMEPHOCTSMH MHKpPOMHPA,
TTOKA3BIBACT €0 II03HABAEMOCTb.

MecTo npeaMera B y4eOHOM ILIaHE

B ocHoBHO# mikone (u3mka m3ydaercs ¢ 7 mo 9 kimacc. Y4eOHBIH
TUTaH cocTaBisieT 238 yueOHbBIX YacoB, B TOM YHcie B 7 1 8 kitaccax mo 68
yueOHBIX 4acoB U3 pacueTa 2 yueOHBIX uaca B Hememwo, 9 kmace 102
yueOHBIX 4Yaca U3 pacueTa 3 y4yeOHBIX 4aca B Helleno. B TemarmueckoM
IUIAHAPOBaHUU A7t 7 ¥ 8 KIAacCOB IMpe.rioniaraeTcs pe3epB BpPEMeEHH,
KOTOPBIA YYUTENb MOXKET HCIOJIb30BaTh 110 CBOEMY YCMOTPEHHIO, a B 9
KJlacce — MOBTOPUTENIBLHO-0000IA0IUI MOTYIb.

B cooTBeTCTBHH C y4EOHBIM IUTAHOM KYpCy (PU3HKH IPEIIECTBYET KypC
«OKpy>Xaomuil MUp», BKIIIOYAIONIMA HEKOTOpble 3HAHUS M3 00JIACTH
¢usnkn 1 actpoHOMHUH. B 5—6 kitaccax BO3MOXHO mperoJiaBaHie Kypca
«BBeseHHe B €CTECTBEHHO-HAYYHBIC IPEIMETB», KOTOPHIH MOXKHO
paccMaTpuBaTh Kak IMPONENEeBTHKY Kypca ¢usuku. B cBor odepens,
coziepaHue Kypca pHU3UKH OCHOBHOM LIKOJIBI, SIBJISISICH 0230BBIM 3BEHOM B
CHCTEME HEeMPEPHIBHOIO €CTECTBEHHO-HAYYHOTO OOpa30BaHHs, CIIYXKUT
OCHOBOM TS TIOCJIEYIOMIEH YpOBHEBOW U MpoUIbHON MU hepeHITHAIIHH.
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COJAEPXKXKAHHMUE YYEBHOI'O ITPEJIMETA
«Duzuka»

7 Kjacc

®usuka U ee poJib B MO3HAHUH OKPYKAIOIEro MUPa

®usnka — Hayka o npupoie. ABnenus npupoasl. ru3nueckue sIBICHHS:
MEXaHUYECKHEe, TEIJIOBble, JJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE. BeriecTBo, Teno, matepusi. Pu3nueckue CBOWCTBA Tedl.

EcrecTBeHHO-HAay4YHBI METOA MO3HAHWA: HAOMIOJCHHE, MOCTAHOBKA
Hay4HOI'O BOIIPOCA, BBIABM)KEHHUE THUIOTE3, HKCHEPUMEHT IO IPOBEPKE
TUNOTE3, O0bsICHEHWEe HalmonaeMoro spieHus. Omnucanue (HU3HUECKUX
SIBJIEHUH C ITIOMOIIBIO MOJIEJIEH.

Omuyeckne  BeMMUUHBL. — V3mepenwe — (Qu3HYECKHX ~— BEIHUHH.
MexnyHapogHas cuctema eAauHul. [Ipocreiiime  W3MepuTENbHBbIC
npudopsl. Llena genenus mkaisl mpudopa. [Ipenenst usmepenus. [Ipsmbie
U KOCBEHHBIC M3MEPEHHsL. AOCOMIOTHASI TIOTPEITHOCTD H3MEPEHUS. 3amich
pe3ynbTata MpSAMOTO HW3MEPEHHsS C y4eTOM aOCONIOTHOH MOTpPEeITHOCTH
U3MEPEHUH.

Kak ¢usnka u npyrue ecTecTBEHHbIE HAyKH H3YYalOT IIPHUPOLIY.
CoBpeMeHHBIE JOCTIKCHUS HayKH. PONb (DM3UKY U YISHBIX HAIIEW CTpaHBI
B Ppa3BUTUM TEXHHWYECKOTO TMporpecca. BiMsHHE TEXHOJIOTHYECKHX
MPOIIECCOB Ha OKpYXKawmlylo cpexy. Pomp ¢usuku B dopmupoBaHuH
€CTECTBEHHO-Hay4YHOH IPaMOTHOCTH.

Hemoncmpayuu

1. MexaHI/I‘IeCKI/Ie, TCIJIOBLIC, DJJICKTPUYCCKHUE, MAarHUTHBIC, CBCTOBLIC

SIBIICHUSL.
2. dusnyeckue MpUOOPHI U MPOLETypa MPSIMBIX U3MEPEHUI aHATOTOBBIM
U IU(POBBIM IPHOOPOM.

Jlabopamopnule padomol u onvimal

. OnpeneneHue MOKa3aHUH H3MEPUTEIFHOTO TIPHOOPA.

. U3mepenue paccTosHui.

. Usmepenne o0bema xKHUIKOCTH.

. Usmepenue pa3mMepoB MajbIX TeEI.

. Ismepenne Temmeparypsl Py MOMOIIN KHIKOCTHOTO TEPMOMETPA H
JaTYUKa TEeMIIepaTyphl.

. [IpoBenenne uccinenoBaHus MO NPOBEPKE TUIMOTE3bBI O TOM, YTO
pasnuuue BO BPEMEHHU MaJCHUS Tel OOYCJIOBJICHO COMPOTHBICHHEM
BO3/yXa.

O~ wWwN P

()]
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HepBOHa‘{aJIbeIe CBE€/JI€HHUs O CTPOCHUH BELIEeCTBA

CrpoeHne BemeCTBAa: aTOMBI W MOJEKYNBI, HX pa3Mepbl. OIBITH,
JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEILIECTBA.

[Bmwkenne gactull BemecTBa. CBs3b CKOPOCTH ABIKCHHUS YAacTHIl C
Temrepatypoi. bpoyHnoBckoe aBmxenue. Juddysns B razax, KUIKOCTAX U
TBEPJbIX Telax. B3anMHOe MPUTSHKEHNE U OTTATKUBAHHE MOJICKYII.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOCHHUE TIa30B, XHUAKOCTEH H
TBEPOBIX (KPUCTAIMYECKHX) Tel. B3aMMOCBS3b MEXAYy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX M UX aTOMHO-MOJICKYJISPHBIM
cTpoeHueM. Pasnuure B MOJEKYISIPHOM CTPOSHHH TBEPIBIX Te,
JKUAKOCTeH 1 Ta30B. OCOOCHHOCTH arperaTHbIX COCTOSIHUH BOJIBI.

JHemoncmpayuu

1. Habmronenne 6pOyHOBCKOT'O IBMKEHHUS.

2. Habmonenue muddysun.

3. HaOmonenve  sBNCHWN, OOBSCHSIONIMXCSA  TPUTSDKEHHEM WM
OTTAJIKUBaHMEM YaCTHI] BEIIECTBA.

Jlabopamopnule padomol u onvimal

1. OnleHka nuameTrpa aroMa METOIOM pPsAOB (C  HMCIOJIB30BaHUEM
¢ororpadumuii).

2. OMBITHI TI0 HAOJIOZCHUIO TEILIOBOTO PACIIMPEHUS Ia30B.

3. OnBITH IO O0OHAPYKEHHIO NEHCTBHUS CHII MOJIEKYIISIPHOTO IPUTSDKCHHS.

BaanMogeiicTBHe TEn

Mexanuueckoe ABIKeHNE. TpaeKTOpyst ABMKEHUS Tela, MyTh.
PaBHOMEpHOE 1 HEpaBHOMEPHOE JBMKEHHE. OTHOCHUTENLHOCTD JIBHKEHMSL.
Cxopoctb. CpeHsist CKOpOCTh TP HEPABHOMEPHOM JABHKECHUH.
Onpenenenye nNyTy, NPONHAEHHOTO TEIOM PU PABHOMEPHOM JBIKEHUHU,
1o opmyIie U ¢ ToMomIbio rpadukoB. HaxoxaeHne BpeMeHH ABIKEHNS
ten. [IpsAMonnHeliHoe paBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE.
CKopocCTb NpH NPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHHH.

SIBnenne nHepuuu. 3aKOH MHEPILHH. [IposBIeHNE SBICHUS WHEPIUH B
OBITY U TeXHUKe. B3anMomelcTBIe Te KaKk MpUYNHA H3MEHEHUSI CKOPOCTH
IBIDKEHMS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. OmnpeneseHne Macchl
Tesla B PE3YNbTaTe €ro B3aUMOJAEUCTBUS ¢ APYrMMHU Telamu. BbericHeHue
YCIIOBUI paBHOBecHs Y4eOHBIX BecOB. M3MepeHHe Macchl Tejla Ha Becax.
[InoTHOCTH BemecTBa. Mi3MeHeHNE TUIOTHOCTH OJTHOTO M TOTO K€ BEIIECTBA
B 3aBHCUMOCTHU OT €r0 arperarHoro cocrosHus. OnpeaeneHue Maccsl Tena
1o ero o0beMy M IUIOTHOCTH, 0OBbEMa Tela IO €ro Macce W IUIOTHOCTH.
CBsI13b IUIOTHOCTH € KOJMYECTBOM MOJICKYJ B €AMHUIIE 00bEMa BEIIECTBA.
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Cuia Kak XapaKTepUCTHKA B3aUMOJACHCTBUS Tel. SIBJICHHE TATOTEHUS.
Cuna tsoxectu. Cuna ynpyroctd u 3akoH ['yka. CBsI3b MEXIy CHIION
TSDKECTH M Maccoi Tena. Bec Tena. OTiauyne Beca Teja OT CHIIBI TSHKECTH.
Hesecomocth. Cumia TsbkecTH Ha Jpyrux IutaHeTax. Dusndeckue
XapaKTePUCTUKN TUTaHeT. JlnHamometp. M3MepeHHe CWIIBI C TIOMOIIBIO
nuHamomeTpa. ClioskKeHHe CHJl, HAIIPABJICHHBIX 110 OAHOW MPSIMOM B OHOM
HanpaBJIeHWH U B IMPOTHUBOMNOJOXKHBIX. PaBHOAEHCTBYIOLIAs CHIL
I'padmyeckoe nzobpakeHue paBHOAEHCTBYOMIEH ABYX cuil. Cuiia TpeHus.
NsmepeHne cuibl TpeHUS CKONbXeHHsA. CpaBHEHHE CHIIBI TpPCHUS
CKOJIBXXEHHSI ¢ CHJION TpeHus kaueHus. CpaBHEHHE CHIIbI TPEHUS C BECOM
tena. Tpenue nokos. TpeHue B npupoae u TexHuke. CrocoObl yBeTnYeHUs
W YMEHBIIICHUS TPEHUSL.

Jemoncmpayuu

1. HaOmoneHne MeXaHHYECKOTO JBIKCHUS Tella.

2. VIaMepeHne CKOpOCTH MPSMOJIMHEHHOTO JBYKECHUSI.

3. Habmonenvie sBICHUS HHEPITHHL.

4. HabnroieHue u3MeHeH!sl CKOPOCTH MPU B3aUMOICHCTBHUHU Tell.

5. CpaBHeHHe Macc 110 B3aUMOACHCTBHUIO Tell.

6. CnoxxeHue CWII, HalPaBJICHHBIX 11O OJTHOM MPSMOH.

Jlabopamopnuvie pabomel u onvimul

1. Onpenenenrie  CKOPOCTHM  pPaBHOMEPHOTO  JIBMKEHHUs  (IIapuKa
B )KHIKOCTH, MOJEIH JIEKTPHYECKOTO aBTOMOOWIIS | T. 11.).

. OnpeneneHne cpefHeil CKOPOCTH CKOTBKEHHS OpyCKa MM IIAapHKa T10
HaKJIOHHOM IJIOCKOCTH.

. I3mepenne maccel Tena.

. smepenne o0bemMa TBEpAOTO Tema.

. OmnpefienieHne MIOTHOCTH TBEPOTO Teja.

. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTE PACTDKEHUS (e opMaIiim)
TPY>KUHBI OT TIPHIOKEHHOMN CHITBL.

. UccnenoBanue cuibl ypyrocTH.

. I'pamynpoBanne npyXKWHBI © U3MEPEHHE CHJT AHHAMOMETPOM.

. OTBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHS CKONBKCHUS
OT CWJIBI JIaBJICHUS M XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

10. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS! CKOJBKEHUS OT TUIOIIAIH

COINPUKOCHOBEHHMS TEJ U MPHKUMAIOIIEH CHUIIBL.

o0l W N

© 00

JlaBjieHHe TBepAbIX TeJl, ’)KUAKOCTEH U ra3oB

Jasnenne. Crioco0bl yMEHBIICHNS ¥ YBEIHYEHHS JaBieHus. JlaBnenne
raza. 3aBUCHMOCTb JaBJICHHUS raza oT oObeMma, TeMmuepaTypsl. Ilepemaua
JaBJICHUA TBCPABIMU TCJIaMH, XHUIKOCTAMU W Ta3aMU. 3akoH Ilackans.
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IIHeBMaTHuUeCKHE MAIIUHBL. 3aBUCUMOCTb JABJIEHUS JKMIKOCTH OT
nIyOnHEL. J{aBineHHe B XUIKOCTH U Tas3e, BBHI3BAHHOE IEHCTBHUEM CIUIBI
TskecTd. Pacder pgaBineHMsl JKMAKOCTH Ha JHO M CTEHKH COCYyAa.
I'mppocratnyeckuil nmapagokc. Coobmiaromuecs: cocynpl. OOOcHOBaHME
PAcCIIONOKEHUSI TTOBEPXHOCTH OAHOPOJHOM JKHUAKOCTH B COOOIIAOIINXCS
cocyJax Ha OJHOM YPOBHE, a JKHJKOCTEH C pa3HOM IUIOTHOCTHIO — Ha
pPa3HBIX YpPOBHSAX. YCTpPOWCTBO M JEHCTBHE MLUI03a. | HMIpaBiuuecKue
MEXaHU3MBI.

Bec Bozmyxa. Atmocdepa 3emin u atMocdepHoe naBieHue. [IpuanHb
CYIIECTBOBaHMs BO3IAYIIHOW oOomouku 3emun. Bimsuue atmochepHOro
JaBJIeHUs Ha >XuBble opranusMbl. OmeiT Toppuuemnu. Pacuer cuibl, ¢
KOTOpOW arMocdepa IaBUT Ha OKpyXKalolue NpeaMmeTbl. M3Mmepenue
aTMOC(EpPHOT0 MaBICHHS. 3aBHCHMOCTb aTMOC(HEpPHOTO MHaBICHUS OT
BBICOTHl HaJ ypoBHeM Mops. [Ipubopbl Ui u3MepeHus aTMoc(hepHOTO
JIaBIICHUSL. bapomeTtp-anepoun. Hcnonb3oBanue €ro pu
METEOPOJIOTHYECKUX HAOIIOACHUAX. YCTPOWCTBO WM TIPUHIIMIT JICHCTBHS
OTKPBITOTO JKUJKOCTHOTO M METAJUIMYeCKOro MaHOMeTpoB. [IpuHumn
JeHCTBUS MOPIIHEBOTO JKUAKOCTHOIO HAacOca U TMAPaBIMYECKOT0 Ipecca.

[JeiicTBue XKUIKOCTH U ra3a Ha IOIPYKEHHOE B HUX Telo. ApXxuMenoBa
cuna. 3akoH Apxumena. IlmaBanue Ten. YcnoBus TUIaBaHUS Tena B
skuakocty. [1naBanue cynos. Bo3ayxomnaBanue.

JMemoncmpayuu
. 3aBI/ICI/IMOCTI) JaBJICHUs ra3a OT TEMIICPATYPhI.

. [lepenava maBneHMs KUAKOCTHIO U Ta30M.

. CooOmiaromuecst CoCy/bl.

. 'mopaBnuyeckuil mpecc.

. [IposiBnenue aericTBUs aTMOC()EPHOTO AABICHHUSL.

. 3aBHCHMOCTD BBHITAIKHUBAIOMICH CHIIBI OT 00BEMa MOTPY>KEHHOH YacTh
Teja U INIOTHOCTH KHUJIKOCTH.

. PaBeHCTBO BBITANIKUBAIOIEH CUIIBI BECY BHITECHEHHOM KMJIKOCTH.

8. YcnoBue TuaBaHWMS TeN: IDIABaHWE WM TOTPY)KEHHE Tel B

3aBUCHMOCTH OT COOTHOILIEHUS IJIOTHOCTEH TeNa U )KUIKOCTH.

OO, WN -

~

JlabopamopHhule pabomol u onvimasl

1. UccnenoBaHne 3aBHCHUMOCTH Beca Tejla B BOJe OT oObeMma
TIOTPY>KEHHOH B )KHJIKOCTh YaCTH TeJa.

2. VIzyueHue BBITATKUBAIONICH CHIIBI, JCHCTBYIOIIEH HAa TIOTPY)KEHHOE B
KUIKOCTH TEJIO.

3. BrlsicHeHHe yCIOBHH TUIaBaHKS TENa B KHUIKOCTH.

4. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHIIBI, JCHCTBYIOIICH Ha
TEJIO B KUJKOCTH, OT MaccChl TeJa.
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5. OnbIThI, AEMOHCTPHUPYIOLIUE 3aBUCHMOCTb BBITAJIIKUBAIOIIEH CHIIBI,
JEHCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT O00ObeMa TOTPYKEHHOU B
JKAJIKOCTh YaCTH T€JIa U OT INTIOTHOCTH JKMIKOCTH.

6. KoHCTpynpoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE  JIOJKU
Y OTIpEIeIICHHE €€ TPY30I0IbEMHOCTH.

Pa6oTa 1 MOLHOCTB. JHEprUs

Mexanudeckass paboTa. MOLIHOCTh — XapaKTePUCTHKAa CKOPOCTH
BBITIOJTHEHUS pa0OTHI.

IIpocTeie MexaHU3MBI: pbIvar, 0J0K, HaKJIOHHAs MJI0CKOCTh. PaBHOBecHe
cun Ha peryare. [IpaBuno paBHOBecus pbruara. MomeHT cuiibl. [IpaBuio
MOMEHTOB. Y CTPOMCTBO U JCHCTBHE PhIYaKHBIX BECOB. PhIuaru B TEXHHKE,
opiTy m mpupoze. [IpuMmeHenne mpaBmiia paBHOBECHs phrdara K OJIOKY.
PaBeHCTBO paboOT MpW MCHONB30BAHUU MPOCTHIX MEXAHU3MOB. «30J0TOE
MpaBwiio» MexaHWKH. [loHaTHe O Tone3Ho W ToiHON padote. KII/|
MIPOCTBIX MEXaHU3MOB. [IpocThie MeXaHM3MEI B OBITY U TeXHUKE. Prraaru B
TeJIe YeJIOBEKA.

Mexanmdeckass oSHeprus. Kunetndeckass »dHeprusi. 3aBUCHMOCTH
KAHETUYIEeCKOW SHEPTUH OT MACCHl Tella U ero CKopocTH. IloTeHnunanbHas
SHEprus. 3aBUCUMOCTh MOTEHIMAIBFHOW SHEPrHH Tela, MOIHSITOTO Hal
3eMJIeil, OT €ro Macchl U BBICOTHI MoabeMa. [IpeBpaiieHne MexaHu4ecKoi
SHEPTuH OIHOTO BHIA B APYTOil. 3aKOH COXpAHEHHS YHEPTHH B MEXaHUKE.

Hemoncmpayuu
1. ITpumMepbI MPOCTHIX MEXaHU3MOB.

Jlabopamopniule padomol u onvimal

1. Ompenenenue pabOTHl CHNBI TPEHHS TIPH PABHOMEPHOM BIDKCHHU
TeJa 0 TOPU30HTATBHON TTOBEPXHOCTH.

2. BrIsicHeHHE yCIOBUS PAaBHOBECHS pBIYara.

3. Omnpenenenune KI1J] HaKIIOHHO# MIOCKOCTH.

4. VzyueHne 3aKOHA COXPAHEHUSI MEXaHUUECKON SHEPTHH.

8 Knacc

TenJioBbIe ABJIEHUA

OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca U pasMepbl aTOMOB M MoseKyld.  OmbITel,
MOJATBEPKAAIOLME OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIAPHO-KUHETHUECKON
TEOPUH.

ArperaTHble COCTOSIHMS BelllecTBa. MoJenu TBEPAOro, MHIKOro U
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ra3o00pa3HOr0 COCTOSIHMM BemiecTBa. Kpucramummueckoe u amopdHoe
cocTosHMS TBepmoro Ttenma. Kpucrammmueckas pemerka. OObsicHeHHE
CBOMCTB Ta30B, J>XHIKOCTEH W TBEPABIX TEN HAa OCHOBE IIOJOXEHUI
MOJIEKYJISIPHO-KMHETUYEeCKOH Teopuu. CMauMBaHHEe U KalWUIAPHBIE
SIBJIEHUSI. 3aBUCUMOCTD BBICOTHI MOABEMA XKHUAKOCTH B KalWUIIpe OT poja
JKUAKOCTH U pajinyca Kalwuispa.

Temnepatypa. TerioBsie sBieHus. CBA3b TEMIIEPATYpPhbl CO CKOPOCTHIO
TEIUIOBOTO JIBUXKEHUA yacTull. TersoBoe paBHOBecue. CBA3b TeMIlepaTyp
no mkane KenpBuHa u mikane Llenbens. AOCOMIOTHBIN HYIIb TEMIIEPATYPHI.
TemnoBoe paclIIpeHne U CKaTue.

Baytpennss sneprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH SHEpPIHH:
TEeTUIoNepeata U COBEpIICHHE PadOTHl. Y BEINUEHIE BHYTPEHHEH SHEPTHH
TeJla COBEpIIeHNEM pabOTHI Hall HUM I €€ YMEHBIIICHHUE TIPH COBEPIICHIH
paboTel TemoM. Bumpl Temonepenadu: TEIIONPOBOIHOCTb, KOHBEKIUS,
uznydenue. Paznuune temonpoBogHOCTeN pa3HbIX BemecTB. KoHBekuus B
KUOKOCTAX M Trazax. OObscHeHwe KoHBeKImH. [lepemada sHeprum
n3aydeHreM. OCOOEHHOCTH BUAOB TEILIONEPEAAUH.

KonnuectBo  TemnoTel.  YaenpHas — TEIUIOEMKOCTh — BELLIECTBA.
TemnooOmeH u TeroBoe paBHOBecue. DopMmyna i pacueTa KOIMIECTBA
TEIUIOTHI, HEOOXOAUMOTO JJISl HarpeBaHUs Tella WK BBIISIIEMOro UM IpU
OXJIXKJICHUHU. Y paBHEHHE TEIUIOBOIO OanaHca. Y CTpOHCTBO U IPUMEHEHHE
KaJIOpUMETpa.

DHeprus TOMIuBa. Y IeNbHas TEIUIOTa CropaHus Tomuea. @opmyna s
pacucTta KOJMYCCTBA TCIJIOTHI, BBIACIACMOrO IIpU CropaHun TOIJIMBA.
IIpeBpalieHre MEXaHUYECKON HEPTUU BO BHYTPEHHIOK. [lonHas sHeprus
cuctembl Ten. M3onupoBaHHas cucreMa. 3akOH COXpaHEHHA U
MPEBpaIICHNua DHEPIrUU B MCXaHUYICCKHUX U TCIUIOBBIX MPOIECCax.

IInaBnenue u oTBepaeBaHue (KPUCTAIUIN3ALUSA) KPUCTAIUIMIECKUX TeJl.
Temmepatypa 1uraBieHus. [paduk TmaBmeHHS W OTBEpIACBAHUS
KPUCTAUIMYECKUX Tel. YAenbHas TemioTa IuiaBneHus. OObscHeHHe
MIPOLECCOB IUIABJIEHUA W OTBEPIEBAHUS Ha OCHOBE MOJIEKYJIAPHO-
KHHeTH4eckoil Teopun. Popmyrna A pacuera KOJIMYECTBA TEIJIOTHI,
HEOOXOJMMOro ISl IUIABJICHHS Telda WIM BBIACISIONIETOCS IPH €ro
KPHUCTAJUTH3AIIH.

ITapooGpa3oBanue u ucnapenue. Ckopoctb ucnapenus. Konaencamus.
Junamudeckoe paBHOBecue. HachllieHHBI W HEHACHIIMICHHBIA Map.
OcCOoOEeHHOCTH TPOIIECCOB HCMApeHHss M KOHZAeHcamwmu. llormomenue
SHEPruM MpH MCIAPEHUHU JKUIKOCTH M BBIACIEHHE €€ MPU KOHJEHCALUU
napa. BmaxHocth Bo3ayxa. Touka pocbl. CrocoObl  OIpeneneHus
BJIQKHOCTU BO3AyXa. ['MIpOMETpBI: KOHIEHCALMOHHBIH M BOJOCHOM.
Ilcuxpomerp.  Kumenuwe. Temmeparypa  KumneHus.  3aBHCHMOCTb
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TEMIIepPaTyphl KUIIEHUS OT aTMOC(EPHOTO NMABIICHHS. YJENbHAs TEILIOTAa
napooOpazoBanms. @Dopmyma Ui pacdyeTa KOJIHYECTBA  TEIUIOTEHL,
HEOOXOIMMOTO ISl TIPEBPAICHHS KUIKOCTH B AP WK BBIACIIIOIIETOCS
MIPU €ro KOHJEHCAlNH.

Pabora raza W mapa TpH pacHIUPeHHH. TEIUIOBBIE JIBUTATEIH.
YcTpolicTBO W TPHUHIWN JEUCTBUS JIBUTATENsI BHYTPEHHETO CroOpaHHs
(ABC). Oxonoruyeckue npodiaemMsl pu ucrnonb3oBanuu IIBC. YcrpoiictBo
U npuHOun neifctBust mapoBod TypOuubl. KIIJ[ TemnmoBoro aBurarens.
TenioBBIE ABUTATENH U 3aIIMTa OKPYKAIOIIEH CpeIbl.

JMemoncmpayuu
. HabmroneHne OpOyHOBCKOTO JBIKCHHUS.
. Habmonenue muddysun.
. Habmronenwe siBnernii cMaunBaHUS ¥ KAMWUTIPHBIX SBICHUN.
. HabmroieHue TerioBoro paciuimpeHus Te.
. IaMeHenmne naBieHus ra3a Ipu H3MEHEHUH 00beMa U HarpeBaHUH WITH
OXJIAXKACHUU.
. [IpaBuna usmepeHus TeMmnepaTypsbl.
. Bune! reronepenaun.
. OxJIaXkieHue Ipu COBEPIICHUHU PabOTHL
. HarpeBanue nipu coBepiiieHnd padOThl BHEIIHUMH CHJIAMHU.
10. CpaBHeHHE TETIIOEMKOCTEH Pa3INYHBIX BEIIECTB.
11. HaGmroneHue KAneHus.
12. HabmtoieHre OCTOSIHCTBA TEMIIEPATyPhl IPU TUTABJICHHH.
13. Monenu TEmI0BLIX ABUTraTEIIEH.

abrwpNBE

PO WOWoW~NO®

Jlabopamopnule padomol u onvimal

1. OmBITHI IO OOHAPYKESHUIO JEUCTBHS CHII MOJICKYIIIPHOTO IIPUTSKCHUSL.

2. OnbITHI IO HAOJIOACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEJI.

3. OmpefiesieHue JaBJICHUS BO3IyXa B OaJJIOHE IIITPHIIA.

4. OnBITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3IyXa OT €ro
o0beMa 1 HarpeBaHMUS FITH OXJIAXKICHIS.

5. [IpoBepka THIOTE3bl JTUHEWHOW 3aBUCHMOCTH JITMHBI CTOJIOWKA
KUJKOCTH B TEPMOMETPHYECKON TPYOKE OT TeMIIepaTyphl.

6. HaGmiogeHne W3MEHEHUS] BHYTPEHHEHW HSHEPTrUHM Teja B pe3yibTaTe
Terionepeaayn 1 padoThl BHELUTHUX CHJL.

7. VI3ydyenue ycTpoicTBa KaJOpUMeETpa.
8. Usydenue nporiecca.
9. OmpezneneHne KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW TIpH

TEII00OMEHE C Harpe€TbiM METAINTUYCCKUM HUITUHAPOM.
10. M3mepenne ynenbHON TeIIOEMKOCTH BEIIECTBA.
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11. MccnenoBanue nporecca HCmapeHus.
12. smepeHne OTHOCHTENBHOM BIAXKHOCTH BO3/IyXa.
13. Onpenenenue yaeapbHON TEIUIOTHI [UIABJICHUS JIbIA.

311e1crpnqecxne ABJIEHUA

OnekTpu3anus Tel. DIeKTpUUecKui 3apsa. [[Ba Buma ANEKTPUUECKUAX
3apsa0B. B3aumoseiicTBre OMTHOUMEHHO U Pa3HOMMEHHO 3apsKEHHBIX Tell.
VYceTpoiicTBO  anekTpockomna.  JnekrpoMerp. JleleHue BemecTB IO
CIOCOOHOCTH TepefaBaTh OJJIEKTPUUYCCKUH 3aps] Ha IPOBOTHUKH,
MOJTYIPOBOJAHUKA W JTUDICKTPUKH.  XapakTepHas  OCOOECHHOCTh
MOJTyTIPOBOAHHUKOB.

Toueunsrii 3apsia. 3akoH Kynona. DnekTpuueckoe mosne. DneKTpudecKas
cwia. HanpspkeHHOCTh 3nexTpudeckoro noss. Ilpuniun cynepno3unuu
3JIEKTPUIECKUX TMoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu osnextpuyeckux 3apsaoB. JIeTUMOCTh  3JIEKTPUYECKOTO
3apsiia. OIEKTPOH. OJNEeMEHTapHBIM d3IeKTpudeckuii 3apsg. Crpoenune
atoma. Ctpoenue sapa atoma. Heltponsl. IIporonsl. Monenu aToMOB
Bomopoxna, remus, ymTua. Wonbl. OOBsSCHEeHHE Ha OCHOBE 3HAHUHA O
CTPOEHMM aToMa JJIEKTpU3alM{ TeJ NpPU CONPUKOCHOBEHHH, Ieperaue
YacTH JJIEKTPUYECKOTO 3apsiia OT OJHOrO Tejla K JApyroMmy. 3aKkoH
COXpaHEHUs 3JEeKTpUUecKoro 3apsaga. CraTudeckoe 3JEKTPUYECTBO, €ro
YUeT U HCIOJIh30BaHNE B OBITY M TEXHHKE. 3a3eMIICHHE.

DNEKTPUYECKHA TOK. YCIOBHSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
Hcrounuku mnocTosHHOTO ToKa. HampaBieHHE 3IEKTPUYECKOTO TOKa.
OJexTpudeckas IeTlb U €€ COCTAaBHBIE YaCTH. Y CIOBHBIE 00O3HAYCHUS,
IIpUMEHsAEMBbIE Ha CXeMax 3JIeKTpuieckux 1enei. [lpupozaa anextpuiueckoro
ToKa B MeTalutax. CKOPOCTh PAaCIpPOCTPaHEHUs AIICKTPHUYECKOTO TOKa B
NPOBOAHUKE. JISHCTBHUS IIEKTPUIECKOTO TOKa (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE). DNEKTPUUECKUN TOK B )KHUIKOCTSIX.

Cuna Toka. @opmyna IJjs oOmpeneneHuss cuibl Toka. HasHaueHue
amnepMeTpa. BkioueHue ammepMeTpa B LEMb.  DJEKTPUUYECKOE
Hanpsokenue. Dopmyna Ui onpeneieHus HanpsokeHud. 3mepenue
HapsHKECHUA BOJIBTMETPOM. Bkrouenue BOJIBTMETpPA B LICIIb. 3aBI/ICI/IMOCTI)
CHUJIbI TOKa OT HaNPsHDKEHUA IMPU MOCTOSIHHOM CONPOTUBJIICHUU (BOHBT-
aMIIepHas XapaKTepUCTUKa). DIEKTPUUECKOE COITPOTUBIIEHUE MMPOBOAHUKA.
3akoH Oma g ywactka unenu. llociemoBarenbHOE COETUHEHUE
IIPOBO/THHUKOB. Cuna TokKa u HalpsHKEHUE B LCIH ITPU TMTOCICA0BATCIBHOM
COCJIMHEHHH. ConpoTuneHue MoCJIe10BaTeIbHO COEIMHEHHBIX
MpoBOAHUKOB. IlapamnenbHoe coequHeHHe MPOBOAHUKOB. Cuila TOKa U
HanpsOKEHWE B ENH MpH NapauieIbHOM coenuHeHud. CONpOoTHUBIICHUE
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JBYX MapayIeTbHO COCJMHEHHBIX MPOBOTHUKOB.

Pabora anekrpuueckoro toka. @opmMyna ans pacuera pabOTHl TOKA.
MomrHocTs 37eKTpudeckoro Toka. dopMyna mis pacdeTa MOIIHOCTH
Toka. dopmyna ISl BEIYHCICHHUS PAabOTHI AIEKTPUUISCKOr0 TOKa depes
MOIITHOCTE U BpeMsl. ETuHUIIBI paboTH TOKA, HCIIOIB3yEeMbIe Ha TIPAKTHKE.
Pacuer cromMocTn wu3pacxoJOBaHHOW JJEKTpodHepruu. HarpeBanue
MPOBOJHUKOB  DJEKTpUYECKHMM  TOKOM. 3akoH  JDxoyns—Jlenua.
DJeKTpuyYecKre IEeNu U MOTPEOUTENN IICKTPUUCCKON JHEPTHH B OBITY.
Jlammna ocBemeHusi. YCTpOMCTBO JaMIlbl HAaKAJIMBAHUS. DJIEKTPUUECKHE
HarpeBaTeNbHBIC MPHOOPBI. DIEKTPUYECKUH TOK B Trazax. I[IpuduHBI
MEeperpy3ky B IIENU U KOPOTKOTO 3aMbikanus. [IpegoxpanuTenm.

Jemoncmpayuu
1. DnekTpuzamus Te.
. [ABa poma sNeKTpUYECKUX 3apsA0B U B3aMMOACWUCTBUE 3apsHKEHHBIX
TeL
. YCTpOWCTBO U IEUCTBHE AIEKTPOCKOTIA.
. DnexTpocTaTndeckas UHAYKLHS.
. 3aKOH COXpaHCHUS INEKTPUICCKUX 3apSI0B.
. [IpoBOOHYKY ¥ AUAIEKTPUKH.
. MonenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUIECKOTO TOJIS.
. ICTOYHUKY MTOCTOSHHOTO TOKA.
. Jle¥CTBUA 3IEKTPUIECKOTO TOKA.
10. DnexkTpUYEeCKU TOK B KUAKOCTH.
11. Ta30BBI# paspsi.
12. 3mepeHHe CUITbI TOKa aMIIEPMETPOM.
13. N3MepeHue 3IIeKTPHYESCKOT0 HAPSKESHUS BOJILTMETPOM.
14. Peoctat u Mara3uH CONMpOTHUBIICHUN.

N

PO OWoWO~NO O~ W

Jlabopamopnule padomol u onvimal
1. OmeiTel MO HAONIONCHMIO DJICKTPH3ALUHM TNl WHAYKIHEH W Ipu
COIIPUKOCHOBEHUH.
2. UccnenoBanne AEHCTBHS DJICKTPHUUSCKOTO TIONII HA TMPOBOJHHUKUA U
IIVDIEKTPUKH.
3. COopKa 3IEKTPUUIECKOI IIETTH U H3MEPEHHE CHIIBI TOKA B €€ Pa3INIHBIX
yJacTKax.
. I3MepeHue 1 peryl1upoBaHue CUIIbI TOKA.
. I3mepenne HanpspkeHHUS Ha Pa3IHYHBIX YUaCTKaX IOCIIEI0BATEIbHON
3JIEKTPUUECKOHN IEITH.
6. MI3mMepeHne cONmpoTHBICHUS TIPOBOAHHWKA. l3ydeHwe mnpuHIMIIA
JeiicTBuA peocTara.
7. UccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 Pe3nUCTop, OT

o~
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COIIPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.
8. OmbITB,  JEMOHCTPUPYIOIIME  3aBUCHMOCTB  DJIEKTPUYECKOIO
CONPOTHBIIEHHS NMPOBOJHHUKA OT €r0 JIMHBI, IJIOIMAIH ITOIEePEeIHOTO
CEUCHHUS U MaTepHaa.
9. IlpoBepka mpaBuiIa CIOXKEHUS HAMPSHKEHUH MPH MOCIENOBATEIFHOM
COCIMHEHHH JBYX PE3HCTOPOB.
10. N3yuenune napamienbHOT0 COSMHEHHUS IPOBOTHHUKOB.
11. Onpenenenue paboThl IEKTPUYECKOTO TOKA, UAYLIETO dYepes
pe3ucTop.
12. V3mepeHne MOIHOCTH M pabOTHI TOKA B JJIESKTPHYECKON JIaMIIe.
13. UccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYILETO Yepes3 JAMIIOYKY, OT
HaIpsHKEHHS Ha HEeH.

BJIEI(TpOMaI‘HPITHbIe ABJIEHUSA

IlocTosiHHBIE MarHuThl. B3auMoJeNCTBHE TIOCTOSHHBIX MAarHUTOB.
MarauTtHOe ToJie. Y CTaHOBIIEHUE CBSI3U MEXIY DJIEKTPUIECKUM TOKOM U
MarHuTHbIM nojieM. OnbIT Dpctena. MarauTHas cuina. O0bsCHEHNE TPUYNUH
OpHMEHTAlMY JKEJIE3HBIX OMNMMIOK B MarHUTHOM Ioje. MarHuTHOe moje
MpSIMOTO TOKAa M TIOCTOSHHBIX MarHuToB. MarautHeie nuHUH. CBSI3b
HallpaBJICHUs] JIMHUM MarHUTHOIO IIOJI, CO3/JaHHOTO IPOBOJHHUKOM C
TOKOM, C HampaBJIeHHEM TokKa B TpoBojHuKe. [IpaBuno OypaBuuka.
MarnuTHOE 1oJe KaTymKu ¢ TokoM. [IpaBuito mpaBoii pyKu JjIsl COJIEHOUIA.
CrnocoObl  M3MEHEHUS MAarHWTHOTO JIEHCTBHS KATYHIKH C  TOKOM.
DnexTpomMarHuThl. [IpMeHeHNe 3JIeKTPOMarHUTOB B TEXHHUKE.

MarauTtHOoe mojie 3eMIM W €ro 3HadYeHHWE I JKH3HH Ha 3eMIile.
MarnuTHbIe aHOMAJIMU ¥ MarHUTHBIE Oypu. J[elicTBre MarHUTHOTO TIOJIS Ha
MIPOBOJHUK C TOKOM M Ha JBMXKYIIYIOCS 3apshKeHHYI0 dactuiy. [IpaBuiio
JeBor pyku. MHAyKMa MarHUTHOrO nois. Moaynnb BEKTOpa MarHUTHOU
WHAYKIUH. JInHnM MarHuTHOW WHIAYKIWU. OJHOPOTHOE ¥ HEOJHOPOIHOE
MarHuTHOE I0JIe.

DIEKTPUYECKUH JIBUTATENH MMOCTOSHHOTO TOKAa YCTPOWCTBO M TPUHITUT
nevictBusA.  Mcnonb3oBaHWE — 3JEKTPOABUTATENE B TEXHUYECKHUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.

MarsuTtHbII MOTOK. 3aBUCUMOCTD MarHuTHOTO MOTOKa,
MPOHU3BIBAIONIETO IUIOMIA/Ib KOHTYpa, OT MOAYJIS BEKTOpa MAarHUTHOH
WHIYKIIMM MAarHUTHOTO TIOJIsSL, OT IUIOH[AJAM KOHTYpa W OpUEHTalUU
IUIOCKOCTA KOHTypa MO OTHOIIEHHIO K JMHUSIM MarHUTHOW HHIYKIHUU.
Omnpitel @apazes. SIBieHUE AIIEKTPOMArHUTHOW MHAYKLIMHU. TEXHHUYECKOE
MpUMEHEHUe SIBJCHUS. BO3HMKHOBEHHE MHIYKIIMOHHOTO TOKa B
AJIOMUHHEBOM KOJbIIE TP H3MEHEHHHM MPOXOSIIETO CKBO3b KOJIBLIO
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MarHUTHOro motoka. OmpeaesieHue HamnpaBleHUs WHAYKIMOHHOTO TOKa.
[TpaBuno Jlenma.

[Tepemennsrit AIEKTPUUECKUNA TOK. DIIeKTpOMEXaHNIECKUN
UHIYKIUOHHBIN reHeparop (Kak mpumep — ruaporeHeparop). CrnocoOsl
TOJIy4CHUS 3IIEKTPUYECKON SHEPTHH. DNeKTPOCTaHIUH Ha

BO300HOBIIEMBIX HCTOYHHMKAaxX »dHepruu. Ilepemaua sJIeKTpOIHEPTHIL
[orepu sueprum B JIOII, criocoObl ymeHbIIeHHs motepb. HasHaueHwue,
YCTPOMCTBO ¥ MPHUHLUI IeHCcTBUS TpaHcdhopMaropa, ero MpUMEHEHUE TPH
nepegayde 3JIeKTPOIHEPIUU.
JMemoncmpayuu
. B3aumogeiicTBue MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3eNIEHHs M0JIF0COB MarHUTA.
. MonenupoBaHre MarHUTHBIX OJIEH OCTOSIHHBIX MarHUTOB.
. OmeIT Opcrena.
. MarauTtHoe 1noJje Toka. DJIeKTpOMarHur.
. JleficTBre MarHUTHOTO NOJISL HA IPOBOJHUK C TOKOM.
. DIEKTpOoABHUraTeNb MOCTOSHHOTO TOKA.
. UccnenoBanue siBiIeHUS 2J€KTPOMArHUTHOM HHIYKLIUH.
. OmpiTer Dapaest.
. 3aBHCUMOCTh HaNpaBJICHUA WHAYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHS.
11. DuexTporeHepaTop MOCTOSHHOTO TOKA.

QOWoOO~No ok, WwWNPE

[EY

Jlabopamopnuvie pabomesl u onvimul

1. MccnepoBaHne MarHUTHOTO B3aUMOAEHCTBHS TIOCTOSITHHBIX MarHUTOB.

2. VI3ydeHue MarHWTHOTO TIONII TIOCTOSHHBIX MArHWTOB TIPH WX

O00BEIMHEHNUH 1 Pa3ICIICHHN.
3. UccnenoBanne JEHCTBUSL D3IEKTPHUUYECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

4. OnBITH, AEMOHCTPHPYIOMINE 3aBUCHMOCTh CHIIBI B3aHMOJICHCTBHUS
KaTyIIKM C TOKOM M MarHWTa OT CHJIBI TOKA M HAIpaBlICHHUS TOKa B
KaTyllIKe.

. U3ydeHue neficTBUsI MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.

. KorcrpynpoBanue u nzydenue paboThI AIEKTPOBUTATEA.

. U3mepenne KIIJI anexTpoaBUTraTeIbHOM YCTAHOBKH.

. 3yueHue siBeHUs 3IEKTPOMArHUTHON MHIYKIHH.

o ~NOo O

9 knacc

3aKoHBI ABHXKEHHUA U BBaHMOAEﬁCTBHH TeJ

Mexanuueckoe aBwxeHue. MatepuanpHasi TOUKa Kak MOJIENb Tela.
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Kpurepun 3ameHnl Tena MaTepuanbHOM Toukod. IlocTynarenbHoe
newkenne. Cuctema orcueta. [lepememenne. Haxoxnenrne koopauHaThI
TeNa M0 ero HadajibHON KOOpJAMHATE M MPOEKLUHU BEKTOpa MepeMELIeHHUs.
PaBHOMepHOE  mpsMonuMHENHOe — ABWXeHue.  llepememienue — mpu
IPSIMOJIMHEHHOM pPAaBHOMEPHOM JBM)K€HUH. CKOpPOCTh PpPaBHOMEPHOIO
NPSIMOJIMHEHHOTO ~ JBWO)KCHHUS.  YpaBHEHHWE  JBWKEHUA. [ paduku
3aBUCHMOCTH KOOpPAMHATHI Tela U IPOEKLUH BEKTOpa CKOPOCTU OT
BpPEMEHH.

XapakTepuCTUKU HepaBHOMEpHOro nswxkeHus. Cpennsas IyTeBas
CKOPOCTb, CPEHSISI CKOPOCTh IEPEMEILEHHs] 1 MTHOBEHHAs: CKOPOCTh TeJla
IIpU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHoyckopeHHOE TpsIMOJIMHEHOE nBIKeHune. CKOpoCTh
TPSMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBIDKEHHA. [pauK CKOPOCTH.
Ilepememnienne mnpu MPSMOJUHEHHOM PABHOYCKOPEHHOM JBMXKCHUHU.
3aKOHOMEpPHOCTH, TPUCYIIHE MNPAMOJIMHEHHOMY pPaBHOYCKOPEHHOMY
IBIDKEHHIO 0e3 HaJallbHOH CKOPOCTH.

CKOpoCTh IIPH KPUBOJIUHEITHOM JBIDKEHHU. [IBIDKCHHE IO OKPYKHOCTH
C TIOCTOSTHHOM IO MOIYJIO CKOpocThio. [lepwonm m wactora oOpalleHHs.
Jluneiinass w yrioBas ckopoctu. lLleHTpocTpeMuTenbHOE YCKOpPEHHE.
OTHOCUTENTPHOCTh ~ MEXAHMYECKOro  ABMXKEHHUs.  OTHOCHUTEIBHOCTH
TPAaeKTOPHUM, TIEPEMELICHUs, IyTH, CKOpPOCTH. IeoleHTpuyeckas H
reJIMOLIeHTpUYecKasi cucTeMbl Mupa. [IpuunHa cMeHb! JHS M HOUU Ha 3emiie
(B TeTMOIICHTPUYECKOH CHCTEME).

IlepBniii 3axon Helorona. MHepruaneHble cucTeMbl oTcuera. Bropoit
3akoH Herorona. [IpuHnumn cynepnosunuu cwi. Tpetuit 3akoH HeroToHa.
CeobomHoe manenue Ten. Cuia TSHKeCTH. Y CKOpeHHE CBOOOIHOTO M/ ICHHS.
OneiTel  ['amunes.  3akoH BCEMUPHOTO TATOTCHUA U YCJIOBUA CTO
NPUMEHAMOCTH. ['paBUTallMOHHAsI MOCTOSIHHAS. Y CKOPEHHE CBOOOIHOTO
naseHns Ha 3eMiie U Jpyrux HeOEeCHBIX Telax.

Bec Ttena, mBmxymerocs ¢ yckopeHueM. Ileperpy3ku u HEBECOMOCTb.
Cuna tpeHus. Buabl TpeHUs: TpeHHe MOKOs, TPEHUE CKOJIBbKEHHUS, TPEHUE
kaueHns. KoapduumeHnT TpeHUs CKoONbXeHus. [IpuMepsl TONe3HOTO
[IPOSIBJIEHUS TPEHMSL.

JluHaMuKa KpUBOJIMHEHMHOIrO ABMWKEHHs. VICKyCCTBEHHBIE CIIyTHUKH
3emnu. [lepBas kocMuueckast CKOpOCTb. BTopast kocMuuecKast CKOPOCTb.

YcnoBue paBHOBECHS MaTepHAIIbHONW TOYKH. AOGCOIOTHO TBEPJIOE TEIIO.
MowmenTt cunbl. PaBHOBecue TBepAOro Tena € 3aKPEMJIEHHOW OChIO
BpamieHusi. lLleHTp TsbkecTH. Bunmbl paBHOBecust Tel: yCTOMYMBOE,
HEYCTOHUYNBOE, Oe3pa3nuvHOE.

Nmnynsc Tena. 3aMkHyTas cuctema Tell. MI3sMeHeHne UMITy IbCOB Tel IIPU
UX B3aUMOJICHCTBUU. 3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE ABHKEHHE.
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Hasnauenwe,  KOHCTPYKIMS W  NPHHIUN  JCHCTBHS  PaKETHL
MHoTroCTyIIeHYaThIe PAKETHI.

Pabora cumel. Pabora cwi TSKECTH, YIOPYrOCTH, TPCHHS.
KoncepBaruable cuibl. CBsish SHeprum U pabotsl. [loTeHnmansHas
sHeprus. IloTeHnmanbHas OSHEPrUs TeNa, IONHATOTO Ham 3eMIICH.
[lorenumaneHass 2HEprus yOpyro  AehOPMHPOBAHHOW  TPYKHUHBL
Kunernueckas sneprus. Teopema 00 M3MEHEHHH KHHETHYECKOH SHEPTHH.
MexaHuueckasi SHEprHs CHUCTEMbl. 3aKOH COXpaHEHHS MeXaHHYeCKOH
SHEPTUH.

JMemoncmpayuu
1. HaGmogeHre MeXaHH4ecKOro ABM)KEHHMS TeJla OTHOCHTEIBHO Pa3HBIX
TEJ OTCYeTA.
2. CpaBHEeHHE ITyTeH W TPACKTOPHHA JIBWKCHHS OIHOTO W TOTO K€ Tela
OTHOCHTEJIBHO Pa3HbIX TeJl OTCYETA.
. IaMepeHne CKOpOCTH B YCKOPEHHS IPSMOIMHEHHOTO IBUKECHUSL.
. UccnemoBanme mpu3HaKoB paBHOYCKOPEHHOTO IBIDKCHUS.
. HaGmoenne nprkeHus Tena 1o oKpy>KHOCTH.
. Habmronenwe u omicanme IpsiMONTMHEHHOTO pAaBHOMEPHOTO JBIDKCHUS
TENEKKH C KalleIbHUIICH.
7. 3aBUCUMOCTh YCKOPEHHS Tea OT Macchl Tejla U JEHCTBYIOIIEH Ha Hero
CHUJIBI.
8. Habmoenre paBeHCTBA CHII TP B3aMMOICHCTBUH TEI.
9. M3meHeHMe Beca Tella NPU YyCKOPEHHOM JBHKEHHH.
10. Ilepenava uMITysbca MpH B3aUMOACHCTBUHU TEI.
11. [IpeoOpa3zoBaHus SHEPTHH NP B3aUMOJICHCTBUH TEJI.
12. CoxpaHeHHe UMITYIIbCa IIPH HEYTIPYTOM B3aHMOICHCTBHH.
13. CoxpaHeHue UMIynbca Npyu aOCOMIOTHO YIIPYTrOM B3aUMOAEHCTBHU.
14. HabimoieHre peakTHBHOTO JIBUKCHUS.
15. CoxpaHeHHe MEXaHUYECKOM SHEPTHH MTPH CBOOOTHOM TaJICHUH.
16. CoxpaHeHne MEXaHWYECKOW SHEPrUM MpU JBIDKCHUH Teja IOA
JIEUCTBUEM MIPY>KUHBL.

o0l b~ Ww

Jlabopamopniule padomol u onvimal

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHIKEHHSL.

2. OnpeieneHne CpeaHeld CKOPOCTH CKOJIBLKEHUSI OpycKa WIIN JIBUKCHUS
[IapuKa 1o HaKJIOHHOM IMIIOCKOCTH

3. . OnpeneneHrie yCKOPEHHS TENNA MPH PAaBHOYCKOPSHHOM JIBUKCHHUH T10
HaKJIOHHOM IJIOCKOCTH

4.. WccnenoBaHue paBHOYCKOPEHHOIO [IBMXKEHHs Oe3 HayalbHOM
CKOPOCTH.

5. [IpoBepka THIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBIDKCHHH 0e3
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HAYAIEHOW CKOPOCTH IIYTH OTHOCSITCS KaK psili HEYCTHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJJHUHAKOBBI.
. 3mepenue yckopeHus: CBOOOIHOTO MaICHHUSI.
7. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXCHUS OT CHIIBI
HOPMAJILHOTO JIABJICHUSL.
8. Omnpenenenne ko3 HUITUCHTA TPEHUSI CKOJIBKCHHSL.
9. OnpeneneHne 5KECTKOCTH TPYKHUHBL
10. Onpenenenre pabOTHI CHJIBI TPEHHUS NPU PABHOMEPHOM JBIKCHUH
Tela Mo TOPU30HTAILHON TIOBEPXHOCTH.
11. M3y4yeHue 3aKk0Ha COXPAHCHUS YHEPTUH.

(2]

MexaHUYeCKHe KoJie6aHHA U BOJIHBI. 3By1€

KonebarensHoe nsmxenue. CBoOonHble koneOanus. KosedarenbHbIE
CHUCTEMbI, MAaATHUK. BenuuuHBl, XapakTepusywllue KoyebdaTeabHoe
JBIKCHHE: TIEPUOJI, YaCTOTa, aMILTUTYAa, (ha3a KoeOaHHi. 3aBHCUMOCTh
MeproJa W YacTOThl MasTHHKA OT JUIMHBI €ro HUTH. [ apmoHnuueckue
Konebanus. MaTeMaTH4eCKUH W TPYKWHHBIA MasTHHKH. [IpeBparienue
MEXaHWYEeCKOH SHEPruH KojieOaTeIbHOW CHCTEMBI BO BHYTPEHHIOIO.

3aryxatoniie kojebanus. BeiHyxaeHHbIe KoieOanus. Pesonanc. Yuer
pE30HaHCa B MPaKTHKE.

MexaHu3M pacrpocTpaHeHHus KoyieOaHul B cpeie. YTNPYrue BOJHBL
ITonepeuHble W TPOAONBHBIC YIPYTrUe BOJHBI B TBEPIBIX, JXUIKUX H
ra3oo0pa3HbIX cpenax. XapaKTepUCTUKU BOJH: JJIMHA BOJIHBI, CKOPOCTH,
4acToTa, nepuoji konebanuil. CBsA3b MeXy STUMH BelnunHaMu. CBOWCTBA
MeXaHnJecKux BOJIH. CelicMUYecKHe BOIHEL.

Hcrounuku 3Byka. 3BYKOBBIC KoJjicOaHus. Dxonokarus. MHppa3Byk u
yIABTpa3ByK. I'pOMKOCTh 3ByKa W BBICOTa TOHA. TeMmOp 3Byka. YcioBue
pacripocTpaHeHus 3ByKa. 3BYKOBbIC BOJHBI. CKOPOCTh 3BYKa B PA3IMYHBIX
cpenax. OrpaxkeHue 3Byka. 9X0. 3ByKOBOH pe30HaHC.

Hemoncmpayuu
1. HaGmronenue koneOaHuil Tell MO AEHCTBUEM CHJIIBI TSDKECTA M CHIIbI
YIPYTOCTH.
. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHHE.
. Habmronienne BRIHY)KICHHBIX KOJICOaHUH 1 pe3oHaHca.
. PactipocTpanenne npoaoapHBIX U MOMIEPEYHBIX BOJH (HA MOJIENH).
. Ha6HIOIleHI/Ie 3aBUCHUMOCTHU BBICOTHI 3ByKa OT 4aCTOTHI.
. AKyCTHUYECKUI pEe30HAaHC.

U, WN

Jlabopamopnule padomol u onvimal
1. OnpeneneHne 4YacTOTHl W TEpUOJA KOJCOAHMA MaTEeMaTHYECKOTO
MasTHUKA.
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. OnpeneneHue 9acTOTHI U IEPHOAA KOIeOaHUH PYKIMHHOTO MasTHHKA.

3. UccnenoBanne 3aBUCHMOCTH IIEPHOJA M YacCTOTHI CBOOOIHBIX
KOJICOaHUI HUTSHOT'O MasTHAKA OT €TO JTHHBL

4. VccnenoBaHue 3aBUCUMOCTH IepHoAa KojiebaHWUM MpYKMHHOTO
MasTHUKA OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TIeproaa KOICOaHUH Ipy3a, TOABEIIEHHOTO
K HUTH, OT MaccChl Tpy3a.

6. OmBITEL, JEMOHCTPUPYIOUINE 3aBHCHUMOCTh MEPUOJa KOJICOAHUI

MIPY>KMHHOT'O MasATHUKA OT MacChl Ipy3a U KECTKOCTH IIPY>KUHBL.

CBeTOBbIE AABJIEHUS. BJIEKTPOMaI‘HPITHbIe BOJIHBI

HcTounuku cBeta. EcTecTBeHHBIE U MCKYCCTBEHHbBIE UCTOUHUKH CBETA.
TemoBble W JIIOMUHECHEHTHBIE MCTOYHUKM CBETa. TOYECYHBIM MCTOYHMK
CBETa U CBETOBOM Jyu. IlpsMonuHelHOe pacnpocTpaHeHHe cBeTa. 3aKOH
IPSMOJIMHEHHOT0 pactipocTpaneHus cBeTa. OOpa3oBaHNe TCHU U IOy TEHH.
ConHe4yHoe U JTyHHOE 3aTMEHUS.

OTtpaxeHue cBeTa. 3aKOH OTpaxkeHHs cBeTa. OOpaTUMOCTh CBETOBBIX
aydeit. [Tmockoe 3epkano. [locTpoenne n3o0pakeHus IpeaMeTa B TNIOCKOM
3epkasie. MEHIMOE H300paskeHHe.

IIpenomiienue cBeTta. 3aKOH IpenoMieHUs cBeTa. OTHOCUTEIBHBIM U
abCOIOTHBIM MOKa3aTenu mpenomieHus. OnTudeckasi MIOTHOCTb CPEBL.
IIpenensrerit yron. [lonHOE BHYTpeHHEE OTpakeHHe cBeTa. Mcronb30Banme
IMOJIHOI'O BHYTPCHHETO OTPAKCHU A B ONITHICCKUX CBETOBOAAX.

JIun3bl, X (u3nveckue CBONHCTBA M XapaKTEpUCTUKU. DOKYC JTUH3BL
®dokycHoe paccrostHue. Xoj yded B nuH3e. OnThyeckas CWiia JIMH3BL.
N3o0paxenns, naBaeMble JUH30HM. OnTHueckas cucTeMa. [a3 Kkak
onrtuueckas cucrema. PopMupoBaHHE H300paKeHMs Ha CETYaTKE Tiasa.
Jedektsr 3peHus: OambHO30PKOCTh U ONMHM30pyKOCTh. OmnTHUYECKHE
MpHOOPKI: JTyTa, MUKPOCKOII, TEJIECKOM U (oToarmapar.

Wntepdepentus u qudpaxnus cBeta. PU3NUECKU CMBICT MOKa3aTeNs
npenomierns. Ckopocts cBera. Jlucmepcust cBeta. Pasmoxkenme Gemoro
cBera B cnekTp. OnbiTel HptoToHa. CriojkeHHE CHEKTpajbHBIX IBETOB.
IiBeta Ten. HazHaueHne M ycTpoilcTBO cmekTporpada M CHEKTPOCKOIA.
Tuns! onTHueckuXx crekTpoB. CIUIOIHON U IMHEWYaThIe CIIEKTPBI, YCIIOBUS
ux mnoxydeHus. CIeKTpsl UCITyCKaHWS W THorjomeHus. 3akoH Kupxroda.
CrexTpallbHbIH aHaIU3.

DIEKTPOMarHUTHOE I10JI€, €r0 UCTOYHUK. Paznuuue Mexay BUXPEBBIM
JEKTPUYECKUM U DIIEKTPOCTATUYECKUM TOJIAMHU. OIEKTPOMArHUTHBIE
BosiHBL. [lomydeHue u perucrpanus 3J€KTPOMarHUTHBIX BOJIH. CBoMcTBa
QJICKTPOMAarHUTHBIX BOJIH. JII/IaHaSOHLI 3JICKTPOMArHUTHBIX BOJIH. [IIkana
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OJICKTPOMAarHuTHBIX BOJIH. Hcnonb3oBanue OJICKTPOMAruuTHBIX BOJIH IJIA

COT

OJIC

OBOI CBSI3U.
PazButne B3rsAoB Ha mpupony cBeTa. CBET KaK YAaCTHBIN CITydau
KTPOMarHUTHBIX BOJH. YacTHULBI 3JEKTPOMAarHUTHOTO W3TYYEHUS —

(hoTOHBI (KBAHTHI). DHEPTHUSI KBAHTA.
JHemoncmpayuu

1.
2.
3.

1
1

12.
13.
14.

R O®©om~o UM

IIpsimonuHENHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[lomyuenne wu300pakeHH B IUIOCKOM, BOTHYTOM U BBIIYKIOM
3epKajax.

. [Ipenomnenue ceera.

. Onrtnueckuii CBETOBO/I.

Xon tydelt B coOHparoIiei JIH3e.

Xon ydell B paccenBarolLel JIMH3E.

. [lonmy4enne n300pakeHUH C TOMOIIBIO JTUH3.

. [Ipuammn neiictus goToanmapaTa, MUKPOCKOIIA H TETIECKOIIA.

. Mogeuns riasa.

. Pa3nosxenne Oemoro cBera B CIIEKTP.

[Nomyuenue Genoro cBeTa Mpy CIOKEHUH CBETA PA3HBIX [IBETOB.
CBoiicTBa IEKTPOMAarHUTHBIX BOJIH.

BosHoBeIE cBOMiCTBA CBETA.

Jlabopamopnvie pabomel u onvimui

1.

2.

o O1

HccnenoBanue 3aBUCHMOCTH YIJIa OTPa)KEHHsI CBETOBOT'O JIyda OT yriia

naacHus.

W3ydeHre xapaKTEpPUCTHK W300paXKEHHUs TMpEeIMETa B ILUIOCKOM

3epkase.

. UccneoBanue 3aBUCHMOCTH yrila TPEJIOMJICHHS] CBETOBOTO JIyda OT
yIJia NajieHusl Ha TPAHHUIIE «BO3TYX—CTEKIIO».

. sydenue cpoiicTB n300pakeHUs B coOuparomiel muH3e. M3mepenue
ONTHYECKOM CHJIBI JIMH3EI.

. HabmoieHre CIUIOMIHOTO U IMHEHYAThIX CIICKTPOB UCITYCKAHHMS.

. OTBITHI 110 PA3IOKEHUIO OETIOTO CBETA B CIIEKT.

. O1bITHI IO BOCHPUATUIO LIBETA MPEIAMETOB IIPU UX Ha6HfO}IeHI/II/I qgepes
[[BETOBBIC (PUIIBTPEI.

. I3y4eHne CBOHCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIBHOTO

TenedoHa.

CTpoeHne aToMa M aTOMHOro sAzapa. Hcnosb3oBaHue

3HEepPruy aTOMHBIX Azep

PannoakTUBHOCTS. CIIOXKHBIM CcOCTaB pPaaAuOaKTUBHOI'O HM3JTY4YCHUS.
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Anbpa-, Oeta- U raMma-usnydeHus. Mojenb atoma Tomcona. OTBITHI
Pesepthopaa no paccesauio a-gactumn. [lmanerapHas MoIeIs aToMma.

[Mormomenne wu wucnyckanme cBera aromamu. I[loctymater bopa.
OOBsCHEHNE U3Ty4eHUs U MOITIOMIEHHs CBETa AaTOMaMU U IPOUCX 0K ICHUS
JMHENYaThIX CIIEKTPOB Ha OCHOBE MOCTyNaTOB bopa.

PanuoakTuBHbIE IIpeBpallleHUs] aTOMHBIX sep. 3aKOHbl COXpPaHEHMs
3apsiIOBOr0 U MaccoBoro  uyucen. Ilepuon  momypacmaga.  3akoH
paaroakTUBHOrO pacnana. HazHadenue, ycTpOICTBO U NIPUHLUI AEUCTBUS
cueturka [ eiirepa u kameps! Bunbscona. [1y3sippkoBast kamepa.

Snepuble peakiuu. OTKpbITHE NPOTOHA M HeWTpoHa. CTpoeHue
aToMHOro szapa. IlIpoToHHO-HEHTpOHHass Mojens sAnpa. M30TomsL
Oco0EHHOCTH SJCPHBIX CHIL.

OHeprus cBs3M aTOMHBIX siaep. CBs3b Macchl 1 dHepruu. JeexT Maccrl.
Brienenue uiay nornoneHue YHEPTUH B SIIEPHBIX peakiusix. [lenenue sapa
ypana. Beinenenne sHepruu. Y cnoBusl IPOTEKAHUS YIPABIIEMON IETHON
peakunu. Kpurtnuaeckass macca. Snepnsrii peakrop. IlpeoOpazoBanme
SHEPIUU siep B SJIEKTPUUECKYK0 DSHEpruro. ATOMHAas SHEpreTHka.
IlpenmymectBa wu Hemoctatku ADC mepen ApyruMH — BHIAMHU
AIEKTPOCTAHITHH.

buonoruuyeckoe naeidictBue paguanuu. @Du3ndecKue  BEIHMYHHBL
MIOTJIOLICHHAs /1032 U3NIy4eHMs, KOI((HINEHT KauecTBa, 3KBUBAJICHTHAS
no3a. JleficTBuA panMOAaKTUBHBIX W3IYYEHHH Ha JKUBBIE OPraHU3MBL
CriocoOBl  3alIUTBl OT pagualud. YCJIOBUS TPOTEKaHUS W MPUMEPHI
TEepMOSEPHBIX peakiui. ictounuku sHepruu CoNHIa U 3BE3I.

JHemoncmpayuu

1. CexTpbl H3Ty4EHUsI U TIOTIOMICHHSL.

2. CHexTpsl pa3In4HbIX Ia30B.

3. CriekTp BoJIOpOIA.

4, HaGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cueTynka HOHU3UPYIOUINX U3Ty4EeHHUH.

6. Perucrpanus u3mydeHus IpUPOIHBIX MHHEPAJIOB U MPOIYKTOB.

Jlabopamopniule padomol u onvimal

1. I3mepeHune ecTeCTBEHHOTO PaJIMOaKTHBHOTO ()OHA JIO3UMETPOM.

2. Mzyuenue nienenus sapa ypaHa mo ¢pororpaduu TpeKos.

3. M3y4yeHne TpeKoB 3apsHKEHHBIX YACTHI] ITO TOTOBBIM (POTOTpa(HsIM.

IToBTOpHTEIBLHO-0000 AN MOLYTb

[oBTOpHTETEHO-0000IArONITHI MOZY/b IIpeIHa3HauYeH U1
CHCTEMaTH3allMd M O00OOIIEHHsA TNPEIMETHOTO COJAEpXKaHWS U  OIbITa
JESITeNbHOCTH, MPUOOPETEHHOIO MPHU H3YyYEHHH BCETO Kypca (H3UKH, a
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TaKKe I MoAroToBkM K OCHOBHOMY TOCYAapCTBEHHOMY DK3aMEHY I10

(usuke 11 00yUYarOIIMXCsl, BRIOPABIINX STOT YYSOHBIN MPEMET.

[Ipu n3yyeHn JaHHOTO MOXYJIS PEANU3YIOTCSl U CUCTEMATU3U-PYIOTCS
BUJIBl JIEATENILHOCTH, HA OCHOBE KOTOPBIX OOECIeYMBAETCS JOCTHIKEHUE
IPEIMETHBIX M METalpeAMETHHIX IIAHUPYEMBIX Pe3yNIbTaToOB OOydCHHH,
(opmupyeTcsi eCTeCTBEHHO-HaydHas TI'pPaMOTHOCTB: OCBOCHHE HAayIHBIX
METOJIOB HCCJIEIOBaHMUA SIBIIGHUH TPUPOABI W TEXHUKH, OBIIAJCHUE
YMEHUSIMUA OOBSICHATh (PU3NYCCKUE SBICHHS, TPUMEHSS IIOJyYCHHBIC
3HaHMA, pelarh 3aJadyd, B TOM  4YHCI€  KaueCTBEHHblE U
SKCIIePUMEHTAJIbHBIE.

IIpyHUMIIHANIBHO  JESTENBPHOCTHBIA — XapakTep JaHHOTO  paslena
peanu3yercs 3a C4ET TOro, UTO y4alllMecs BBINOIHAIOT 3aJaHus, B KOTOPBIX
UM TIpeAsiaraercs:

e Ha OCHOBE MOJIyYEHHBIX 3HAHMI PACIO3HABaTh U HAYYHO OOBSACHSITH
(busHuecKue SBICHUS B OKPY>KaIOIIeH IPUPO/IE U MOBCEIHEBHOM KU3HU;

e HCIOJB30BAaTh HAYYHBIC METOIBI HCCIIEAOBAHNS (DU3NIECKUX SIBIICHUH, B
TOM 4YHCIE JUIsl MPOBEPKH THUIOTE3 M IOJyYEHHUS TEOPEeTHUECKUX
BBIBOJIOB;

e OOBSICHAT, HaydHbIE OCHOBbI HaumOojiee BaXKHBIX JOCTHXKEHHUM
COBPEMEHHBIX TEXHOJIOTUH, HAPUMED, TPAKTUIECKOTO UCTIOIh30BAHUS
pa3IMYHBIX MCTOYHMKOB SHEPrMM HAa OCHOBE 3aKOHA NPEBpAILEHUS U
COXPaHEHUs BCEX U3BECTHBIX BUAOB SHEPIUU.

Kaxnas u3 TeM [aHHOro pasjena BKIHOYAET 3KCIEPUMEHTAIBHOE
uccienoBanue  oboOmaromiero  xapakrepa. Pasmen  3aBepimaercs
MPOBEJCHUEM JIMArHOCTHYECKOW W OIEHOYHOW paboThI 32 KypC OCHOBHOM
IIKOJIBL.
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INJIAHUPYEMBIE PE3YJIBTATHBI
OBYYEHUA

OO0y4eHre Gu3uKe 10 JaHHOW IIPOoTrpamMMe CrocOOCTBYET
(hOpMHPOBAHUIO THIHOCTHBIX, METATIPEIMETHBIX U MPEIMETHBIX
Pe3yNIbTaTOB OOYUCHHSI, COOTBETCTBYIOMIUX TpeOoBaHusaM DeepaibHOro
roCyIapCTBEHHOI0 00Pa30BaTeIbHOrO CTAHAAPTa OCHOBHOTO OOIIIEro
o0Opa3oBaHHSI.

Wzyuenne ydeOHOro mnpemmera «®Du3mka» Ha ypOBHE OCHOBHOTO
obmiero oOpa3oBaHUS JOJKHO 00ECIeYrBaTh JOCTYDKEHHE CIIEIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M HIPEAMETHBIX  00pa30BaTeIbHBIX
pE3yIbTaToB.

JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe ocnumanue:

e [pOsIBJIEHME MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
poccuiickoii (pU3MIeCKON HAYKH;

® [ICHHOCTHOE OTHOUIEHHME K JOCTHKEHHUSIM POCCUUCKUX YYEHBIX-
(hU3HKOB.

I'pasicoanckoe u 0yxo8Ho-HpascmeeHnoe 6ocnumanue:

® TOTOBHOCTh K AKTHBHOMY Y4YacTHUIO B OOCYXJEHHHM OOIIECTBEHHO
3HAYMMBIX ¥ OTHYECKHX TIPOOJIeM, CBS3aHHBIX C IPAKTHICCKAM
MIPUMEHEHHEM JTOCTIDKECHUN (PU3UKH;

® (OCO3HaHHUC BaXXHOCTH MOPAJIbHO-3THYCCKUX MPUHIUIIOB B
JEATENILHOCTH YYEHOTO.

Dcmemuueckoe socnumanue:

e BOCIPHATHE JICTETHUECKMX  KadecTB  (DU3MUCCKOH HAyKu: ee
TapMOHMYHOI'O IOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
L]ennocmu nayuno2o nosuanus:

e 0CO3HaHWE IEHHOCTH (M3MYECKON HAYKM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAaHUS MHpA, OCHOBBI pa3BUTHS TEXHOJOTHUH, BaKHEHIIEH
COCTaBJISIIOIIEH KYIbTYpBI;

® pa3BUTHE HAYYHOH JI0O03HATENLHOCTH, MHTEPECA K UCCIIE0BATENBCKOM
JIESITEILHOCTH.

Dopmuposanue Kyaomypsl 300p08bs U SMOYUOHATLHO20 ONALONONYHUL:

e OCO3HaHWE IEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpPE, BXKHOCTH IIPAaBIII 0€30I1aCHOTO MTOBEACHNUS Ha
TpaHCIIOpTE, Ha Joporax, C DJJEKTPHUYECKUM U  TEIUIOBBIM
000pyI0BaHHEM B IOMAILIHUX YCIOBHUSAX;
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c(OPMHUPOBAHHOCTh HaBBIKA pe(IeKCHH, MPU3HAHUE CBOETO IpaBa Ha
ommOKy ¥ TaKOTO € IpaBa y APYroro 4eIoBeKa.

Tpyoosoe socnumanue:

AKTHBHOE y4acTUE B PEIICHUH MPAKTHYCCKUX 3a1ad (B paMKaX CEMbH,
IIKOJNBI, TOpOAa, Kpas) TEXHOJIOTHYECKOW W COIHAIbHOMN
HAIPaBICHHOCTH, TPEOYIOIIHX, B TOM YUCIE U PU3MICCKAX 3HAHUIA;
UHTEpPEC K TPAKTHYECKOMY HW3YUYCHUIO MNPOQECCUi, CBS3aHHBIX C
(buzHKOH.

Oxonozuueckoe gocnumanue:

OpHCHTAIIMS HA MPUMEHEeHNE HU3NICCKUX 3HAHUM IS PEIICHUS 33124 B
o0acTu OKpy>Karomeil cpensl, INIAHKPOBAHMS ITOCTYIIKOB ¥ OLICHKH UX
BO3MOXKHBIX MTOCTICJICTBUH ISl OKPYKAIOIIEH CPEIIbI;

OCO3HaHUE TI00ALHOTO XapaKTepa SKOJIOTHISCKHX NpoOJaeM H IyTeil
UX PCIICHHUS.

Adanmayus yuawuxcs K UBMEHAIOWUMCSA YCIOBUAM COYUATLHOU U

nPUPOOHOLL Cpeobi:

MOTPEOHOCTh BO B3aWMOAEHCTBHU IIPY BEHIIOJHEHUN WCCIICIOBAHIHA W
NPOEKTOB (PU3MYECKON HAIPABIEHHOCTH, OTKPBITOCTH ONBITY U 3HAHHSM
ApYyrux;

TIOBEHIIIICHAE YPOBHS CBOEH KOMIICTEHTHOCTH Yepe3 INPaKTHYECKYIO
JeSITEeNbHOCTH;

nmoTpeOHOCTh B (POPMHUPOBAHWM HOBBIX 3HAHUK, B TOM YHUCIIE
(hopMynupoBaTh HJEH, MMOHATHUS, TUTIOTE3bI O (PU3NYECKUX OOBEKTaX U
SIBTICHUSIX;

0CO3HaHWE NE(YUIINTOB COOCTBEHHBIX 3HAHUI W KOMIIETCHTHOCTEU B
o0mnactu pU3MKHY;

IUTAHUPOBAHKE CBOCTO Pa3BUTUS B MPHOOPETEHUH HOBBIX (PH3HUYECKHUX
3HAHUM;

CTPEMJICHUE AaHAJIM3UPOBATb U BbBIABJIITH B3aUMOCBSA3U MPHUPOIHI,
00IIecTBa ¥ 9KOHOMHKH, B TOM YHCJIE C UCIIONB30BAHUEM (PH3MIECKUX
3HAHUM;

OLICHKAa CBOUX JEHUCTBUM C Y4ETOM BJIMSHUSA Ha OKPYXAIOILYIO CPELy,
BO3MOXKHBIX TNIOOATBHBIX TIOCIIEICTBHA.

METAIIPEAMETHBIE PE3YJIbTATHI

YHuBepcaJbHbIC IO3HABATEIbHBIE 1€ CTBUSA
Bazosvie nocuueckue oeticmeusi:
BBISIBJIATh M XapaKTepU30BaTh CYNIECTBEHHbIC NPU3HAKH OOBEKTOB
(sBneHui);
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YCTaHaBIIMBATh CYIIECTBEHHBIH NPH3HAK KJIacCH(UKAINK, OCHOBaHUS
JUTst 000OIIICHHS U CPaBHEHUS,

BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PacCMaTPHBAEMBIX
(daxTax, IaHHBIX W HAOJIONCHUSAX, OTHOCAIIMXCA K (DU3MYECKUM
SIBJICHUSIM;

BBISBJIATh IPHYMHHO-CIIEICTBEHHbIE CBA3U IIPU W3y4EeHHH (PHU3NUECKHX
SABJICHAHA ¥ TPOIECCOB; [eNaTh BBEIBOABI C  HCHOJIB30BAaHHEM
JeIyKTUBHBIX U WHAYKTHBHBIX YMO3aKITIOYCHUH, BBIABUTATh THIIOTE3HI
0 B3aMMOCBS35X (PU3NUECKUX BEJIMYHH;

CaMOCTOSITENEHO BBIOMpATh CHOCOO penieHus ydeOHOH (u3ndecKoil
3ama4n (CpaBHEHUE HECKOJIBKIX BapHAHTOB PEIICHHs, BEIOOp Hambolee
HOAXOJIAIIET0 ¢ YYETOM CaMOCTOSATENIHHO BBIICIEHHBIX KPUTEPHEB).
Bazoesvie ucciedosamenvckue oeticmaus:

UCIIONIF30BATh  BONPOCHI KaK  HCCIICOBATENECKUA ~ HMHCTPYMEHT
TIO3HAHUS;

NPOBOAWTE II0 CAMOCTOATENFHO COCTAaBIEHHOMY IUIaHy  OIIBIT,
HECJIOXKHBIM (PU3MUECKUN SKCICPUMEHT, HeOOJbIIOE HCCIIEA0BAHUE
(PU3HYECKOTO SBJICHUS;

OLICHMBATh HAa TPUMEHHMOCTh W JOCTOBEPHOCTh HMH()OpPMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIIEJOBAHMSI WIN SKCIIEPUMEHTA;
CaMOCTOSITeIbHO ~ (OpMYIHpPOBaTh  OOOOIIEHHS W  BBIBOABI  TIO
pe3ynbTaTaM MpOBEASHHOTO HAOIIOACHHS, OIBITA, MCCICIOBAHMS;
MPOTHO3MPOBATh BO3MOYKHOE JalIbHEMIee pa3BUTHE (PU3NYECKHX
MIPOIIECCOB, a TAKXKE BBIABHTATH MPEAINONOXKEHUS 00 MX Pa3BUTHH B
HOBBIX YCIIOBHSIX M KOHTEKCTAX.

Paboma ¢ ungpopmayuei:

MPUMEHATH PAa3IMIHBIC METOBI, HHCTPYMEHTHI U 3alPOCHI IIPH TIOMCKE
1 0TOOpe MH(OPMAITK WIN JAHHBIX C YUETOM MPEIIOKCHHON YUeOHOM
(busnueckol 3a1a4u;

aHaN3UPOBATH, CHCTEMAaTHU3UPOBAThH u HHTEPIIPETUPOBATH
MH(OPMAIIMIO PA3TIMYHBIX BUJIOB U (JOPM MPECTaBICHNUS;
CaMOCTOSITEIBHO BBIOMPAaTh ONTHMANbHYIO (DOPMY IPEICTABICHUS
MH(pOpMANMM ¥ WLTIOCTPHPOBATH peElIaeMble 3aJadyd HECIOXHBIMH
CXeMaMH, JuarpaMMaMi, HHOH IrpauKoi 1 X KOMOWHAIIUSMH.

YHuBepcajJbHble KOMMYHUKATHBHbIE 1eficCTBHSA
Obwenue:
B X071€ 00CYXJeHHs yIeOHOTro MaTepuaa, pe3ylbTaToB JJaO0paTOPHBIX
paboT M MPOEKTOB 33aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOH TEMBI
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Y BBICKA3bIBATh WJICH, HAIICJCHHBIC HA PEIICHUE 3aJa4H U MTOIJICPKaHHE
OaroxeaaTeIbHOCTH OOIICHNS,

COITOCTABIIATh CBOM CYXACHHS C CYXICHHSIMH IPYTHUX YYaCTHHKOB
Jajiora, OOHAPY>KUBATh Pa3IM4Ie U CXOJICTBO MTO3UIIH;

BBIP@KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMUCHMEHHBIX TEKCTaX;
MyOJNUYHO TIPENCTABIATH PE3YIbTaThl BBIMOJHEHHOTO (QH3HYIECKOTO
OIbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, IPOEKTA).

Cosemecmuas desimenvbHocms (COMpyOHULECmB0).

MOHMMAaTh M  HWCIOJb30BaTh  IPEUMYIIECTBA  KOMaHAHOM U
WHAMBHIyaJbHOH pabOTBl TPH PENICHWH KOHKPETHON (H3HUYecKon
MPOOJIEMBI;

MpUHUMATh LEIH COBMECTHOM JeSTeIbHOCTH, OpPraHHU30BbIBAThH
OEHCTBUSL 1O €€ MOCTIDKEHHWIO: paclpelelsiTb pOoJd, OO0CYKIaTh
MPOIECCHl U PE3YNbTaThl COBMECTHOH paboThl; 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;

BBITIONTHSTE CBOIO YaCTh Pa0OTHI, JOCTHTass KAYeCTBEHHOTO pe3yibTaTa
M0 CBOEMY HANpaBJICHUIO M KOOPAWHUPYS CBOH JCUCTBHUS C IPYTUMHU
YJIeHaMH KOMaH/Ibl;

OILICHMBATH KAYECTBO CBOETO BKJIAIa B OOIMINI MPOLYKT O KPUTEPHSIM,
CaMOCTOSITEIIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcajbHble peryjisiTUBHbIE 1€l CTBUS
Camoopeanuzayus:
BBISIBJIATH POOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIINX
IUTSL pemIeHust (PU3UIECKIX 3HAHUI;
OpUEHTHPOBATBCA B Pa3IMYHBIX [OAXOJAaX MPUHATHA pPELICHUH
(MHIUBUAYaIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PeIICHUHA
TPYIIIOi);
CaMOCTOSITEIBHO COCTaBJIATh ANTOPUTM pPEIICHUs (PU3UUECKON 3a7auu
WIN TJJaHA HCCIEIOBAaHUS C Y4YETOM MMEIOIIUXCS PECypcoB H
COOCTBEHHBIX ~ BO3MOXKHOCTEH, apryMEHTHpPOBATH  IpelaracMble
BapUaHThl PELLICHUIH;
JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmponw (pegaexcus):
JaBaTh aJCKBATHYIO OLEHKY CHUTyalluW U Npe[jaraTb IUIaH ee
WU3MEHEHUS;
OOBACHATh NPUYUHBI JOCTIKEHUS (HEJAOCTHKEHHS) pe3yJbTaToB
JEeSITeNbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHUCJIE B X0/ BBIIOIHEHUS
(pM3UYECKOr0 HCCIICAOBAHUS WM TIPOEKTa) HA OCHOBE HOBBIX
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00CTOSTENbCTB, U3MCHUBIIUXCS CUTYaIlMH, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHHKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBHSM.
OMmoyuoHanbHull UHMeENLIeKm:

CTaBUTH ce0sl Ha MECTO JIPYroro 4eioBeKa B XOJIe CIIopa HIIH AUCKYCCUH
Ha HAy4YHYIO TeMy, IOHUMATh MOTHBEI, HAMEPEHHS U JIOTHKY JPYIOro
YeoBeKa.

Ipunsmue cebs u opyeux:

MPU3HABATH CBOE IPABO Ha OMIMOKY MPH PelIeHUH (U3UUCCKUX 3a/1ad
WIM B YTBEPXKICHUIX HA HAYYHBIC TEMBI M TaKOE KE MPABO JPYIrOro
YeJIoBeKa.

[TIPEAMETHBIE PE3YJIbTATDI

[IpenmerHbIe pe3yabTaTHl H3ydeHHUS yaeOHOTo mpenmera «Du3nka» Ha

0a30BOM YpOBHE JOJKHBI ObITh OPUEHTHPOBAHBI HA PUMEHEHUE 3HAHUH,
YMEHUA W HaBBIKOB B YYEOHBIX CUTYyallUsIX U PEaJbHBIX KHUIHEHHBIX
YCIIOBUSIX U OTpaxarb:

pasBUTUE IPEICTABICHUH O 3aKOHOMEPHOH CBS3M M IMO3HABAEMOCTHU
SIBTICHUH MIPUPOJBI; O CHCTEMOOOpa3yIomel poii (GPU3UKH IS pa3BUTHS
IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJOTHI, O MOCTOSHHOM
MPOIECCE HBOJIONUN (PU3MUECKUX 3HAHWN M HUX POJU B IIEIOCTHOU
€CTECTBEHHO-HAyYyHOH KapTuHE MHpa; (HOPMHUPOBAHHE HAYIHOTO
MHUPOBO33PCHUS;

npuoOpeTeHrne 00yJaroNMMHUCS 3HAHUN O BUJaX MaTepuH (BEIIECTBO U
1oJie), IBIKEHUH KaK CIIoco0e CYIIECTBOBAHUS MaTepuu, 00 aTOMHO-
MOJICKYIIIPHOM TEOPHH O CTPOCHUH BEIIECTBA, O (PU3MUECKOH CYIITHOCTH
SBJICHUH TIPUPOABI (MEXaHUYECKUX, TEIUIOBBIX, 3JCKTPOMATrHUTHBIX U
KBaHTOBBIX);

OBIIAJICHAE MOHATHHHBIM amlllapaTOM W CHUMBOJMYECKUM S3BIKOM
(u3nKy; ocBOeHUE (DYyHAAMEHTANBHBIX 3aKOHOB (DM3UKH, (PU3HUECKUX
BEJIMYMH M 3aKOHOMEPHOCTEH, XapaKTepU3YIOINX U3yUCHHBIC SIBICHMUS,
YTO MTO3BOJIHT 3AJI0KHUTE (GYHAAMEHT HAYYHOTO MUPOBO33PECHUS;
OBNAJICHHEC  YMEHUSMH  TPOBOOUTH  IpsSIMBIE  H3MEPEHUs  C
UCIOJIb30BAHUEM ~ U3MEPHUTENBHBIX  HPUOOPOB  (AaHANOTOBBIX U
(POBBIX) NP TOHMMAHUK HEN30€KHOCTH MOTPEIIHOCTEH JIF0OBIX
U3MEpeHHH, YTO  TO3BOJIMT  pa3BUBaTh  MpEACTaBICHHE 00
00BEKTUBHOCTH HAYYHOTO 3HAHUS;

OBJIaJICHHE OCHOBaMH METOJOB HAYYHOTO IO3HAHMS: HaOIIOJCHUS
(u3maecKux SIBJICHUM, IPOBEICHHUS OTIBITOB, IPOCTHIX
SKCHEPUMEHTANbHBIX HUCCIENOBAaHUN; MpPEACTaBICHUS PE3yJIbTATOB
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HAONIONICHUH WIIM U3MEPEHUH C TOMOIIBI0 Ta0iuIl W TpadukoB, U
BBISIBJICHUS HAa 3TOW OCHOBE SMIMPHYECKHUX 3aBUCHMOCTEH;

MOHUMAHUE XapaKTepHBIX CBOHCTB (QHU3MYECKHX MOAEIeH H WX
NpUMEHEHHE IS O0BSICHEHHS (PU3UUECKUX MPOIECCOB;

(hopMupoOBaHUE YMEHHUS OOBICHATH (PU3NIECKUE MPOLIECCHI C OTIOPOH Ha
U3yYCHHBIC CBOMCTBA (DM3MUYCCKHUX SIBICHUMN, (PU3MYECKUE 3aKOHBI U
TEOPETUUECKUE 3aKOHOMEPHOCTH;

(opMupoBaHWE YMEHHs peniarh y4eOHO-TIPAKTHYECKUE —3aJIauH,
BBISIBJISISL B OIKCBIBACMBIX TIPOIECCaX MPUIHHHO-CICICTBEHHBIC CBS3H,
paccUMThIBATh 3HAUCHHE (PU3MYECKUX BEIUYMH W OIICHUBATH
TIOJTy9€HHBIN pe3yJIbTarT;

MOHUMAaHUe (PU3MYECKUX OCHOB U MPHUHIUIIOB JCHCTBUS TEXHHYECKUX
YCTPOICTB U MPOMBIIUICHHBIX TEXHOJIOTTIECKUX TIPOIIECCOB; OCO3HAHME
HEOOXOJAMMOCTH COOJFOJCHUS TIPaBHJ OE30MaCHOTO HCIOIh30BAHUS
TEXHUYECKUX YCTPOHCTB;

UCIIOJIb30BAHUE 3HAHUA O (DU3UYCCKUX SBICHHUSX B IOBCEIHEBHOMN
JKU3HU IS 00ecTieYeHrs 0e30TIacCHOCTH MPH OOpaIleHHH ¢ OBITOBBIMH
npubopaMu U TEXHHYECKUMHE YCTPOUCTBAMHU, JJISI COXPAHECHUS 37I0POBBS
U COONIONEHHUS HOPM ODKOJOTHYECKOTO MOBEACHHUS B OKPYXKAIOIICH
cpeze; OCO3HAaHUE HeOOXOIUMOCTHY PUMEHEHNUS JOCTIKEHUH (U3UKHI 1
TEXHOJIOTHH JUIS PAIMOHAIBHOTO MPUPOIOTIONIE30BAHUS;

NpUOOpPETCHUE OIBITa TIOMCKA, MPEoOpa3oBaHMsS U MPEICTABICHUSI
uHpopMar ~ (PU3UIECKOTO  COACPIKAHWS C  HCIOJNB30BAaHHUEM
WHGPOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTH;

(opMupoBaHWE YMEHHWH IDIAHUPOBATH W  IPOBOAUTH  y4eOHOE
HCCIIeIOBaHUE WU MIPOCKTHYIO pabOTy C YIETOM ITOCTABICHHOM IENH:
dbopMynupoBaTh 3a7ayd  MCCICIOBAHUS, BBIOHMpPATh aJCKBATHBIC
MOCTABJICHHOW I METONBl  WCCICNOBAaHHMS WM  IIPOEKTHOM
DeSITENBHOCTH;

IpUOOpeTeHNE OmnbITa padOTHl B IPYIIE CBEPCTHHKOB IMPU PELICHUH
MO3HABATEIbHBIX 3a/a4, BBICTPAMBATh KOMMYHHKALUIO, YIUTHIBAsS
MHEHHE OKPYKAIOIIUX W aJeKBaTHO OIIEHMBATH COOCTBEHHBIM BKJIA[ B
JIEATENIBHOCTD IPYIIIbI;

pa3BUTHE MPEICTABICHUH 0 chepax mpodecCHOHATHHON AeITEIEHOCTH,
CBSI3AHHBIX C (1)143]4[(0[71 1 COBPEMEHHBIMU TEXHOJIOTUAMU, OCHOBAHHBIMU
HAa OOCTHXXCHUAX q)HSquCKOﬁ HayKH, YTO IIO3BOJIUT Y4YalllUMCH
paccMaTpuBaTh (YHU3UKO-TEXHHYECKYIO OONACTh 3HAHWH Kak cdepy
cBoell Oymymield MpopecCHOHATFHONH —AEATSITBPHOCTH UM CHIENATh
OCO3HAHHBIN BEIOOP (PU3UKH KaK MPOPIIFHOTO MpeAMETa IIPH Hepexoie
Ha CTYIICHb CPEIHETO 00IIero oopa3oBaHus.
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7 KJjacc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpPaKaTh

c(OPMHPOBAHHOCTE Y 00yJaIOIINXCs yMEHUI:

UCIIONTB30BaTh MOHATUA: (U3MYECKHMEe U XUMHUYCCKHE SIBIICHUS;
HaOMIOZIeHNe, YKCIIEPUMEHT, MOJIEINb, TUIIOTE3a; €INHUIBI (HPU3UIECKUX
BEJIMYMH, BEKTOpHAs W CKaIsApHas (U3WYecKas BEIMYMHA; aToM,
MOJIEKyJia, arperaTtHble COCTOSHHs BellecTBa (TBEPIOE, IKHIKOE,
ra3zoobpasHoe); MEXaHUYECKOEe JBIOKCHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, PaBHOYCKOPEHHOE, IPSIMOJIMHEHHOE), TPaeKTOPH,
paBHONEHCTBYIOIIAs cwi, aedopmamus (ympyras, IDIaCTHIESCKas),
HEBECOMOCTb, COOOIITAIOIINECS COCYBI;

paziuyaTh ABJICHUS (TUQDY3HS; TEIIIOBOE IBUKSHNE YaCTHUIT BEIECTBA;
paBHOMEpHOE IBIDKCHUE; HEpaBHOMEpPHOE IBIDKCHHE;
PaBHOYCKOPEHHOE  JBIDKCHHE; HWHEPIMS; B3aUMOJCHUCTBHE  Tell;
paBHOBeCHE TBEPIBIX TEINl C 3aKPEIUICHHOW OCHIO BpAIlICHIUS; Iepeaada
IaBIICHHUS TBEPIBIMHU TEJIAMH, JKHUIKOCTSIMH W Ta3aMd; aTMoc(epHOoe
JaBIICHHWE; IUIABAHWE TEJ; TMPEBPAIICHUS MEXaHUYECKONH JHEPTHH)
[0 ONTUCAHUIO HMX XapPaKTCPHBIX CBOWNCTB W Ha OCHOBE OIIBITOB,
IEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SBIICHHE;

pacrio3HaBaTh  MPOSBICHHE HW3YYCHHBIX  (PH3MYCCKUX  SIBICHHMN
B OKPY)KAIOLIIEM MUPE, B TOM 4Kcie (PU3NYCCKUE SIBICHUSA B MPUPOJIE:
IIPUMEPBI ABHKEHUSI C PA3IUYHBIMU CKOPOCTSMHU B )KMBOM U HEXUBOH
MpUpPOJIE; SIBIICHIE HHEPIUHU B OBITY M TEXHUKE; ICHCTBUE CHIIBI TPEHUS
B NPUpPOJIE U TEXHHKE; BIMSHHE aTMOC(EPHOTO MAaBICHUS Ha KHUBOM
OpraHusM; IIaBaHHE pBIO, pBHIYArd B TeJe 4YeloBeKa; pabora B
OpraHU3Me YeNoBeKa, IPH ITOM IEPEBOIUTH MPAKTUIECKYIO 3a1ady B
y4eOHYI0, BBIICIATh CYNICCTBEHHbIC CBOWCTBA/MIPH3HAKH (DU3MUECKUX
SIBIICHUI;

ONMCHIBATh W3y4YCHHBIE CBOWUCTBA Tel M (PU3WYECKHE SIBICHHI,
WCTIONB3ys (U3NYECKHE BEIWYHMHBI (Macca, 00bEeM, IUIOTHOCTh
BEIIECTBA, BPEMsI, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, YCKOPEHHE, CHIIa,
CHJla YNPYrocTH, CHJa TSKECTH, BeC Tella, CHJa TPEHHs, JaBlieHUE
(TBepmoro  Tema, OKHIKOCTH, Ta3a), BBHITAJKUBAMOMAs  CHIIA,
MeXaHW4YecKas paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMECHT CHIIBL,
KOX(PUIMEHT TMOJIE3HOTO JICHCTBUS MEXaHHW3MOB, KHHETHUYECKas U
NOTCHIUAIBHAS DSHEPrus); NpU ONHCAHWU IPABHIBHO TpPaKTOBAThH
(DMBUYECKUA CMBICT HCIHONB3YeMbBIX BEIHYUH, HX OOO3HAUCHUS WU
SJMHULIBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (HDOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (M3MUYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMHY, CTPOHTH
rpaUKN U3yYCHHBIX 3aBUCUMOCTEH (PU3MIECKUX BENYNH;
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XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUECKUE SIBJICHHUA U MPOLECCHI,
WCIIOJIb3YA NpaBUila CIOKEHUS cuil (BAOJIb OJHOU NpsAMON), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumesna, TPaBWIO paBHOBECHS pbIyara
(6moka), «3070TOE  TIPaBHJIO» MEXaHWKH, 3aKOH COXpaHCHUs
MEXaHUYECKOH PHEepPruu; Mpu 3TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA U 3aICHIBATh €r0 MaTEMAaTHIECKOE BEIPAKCHUE;

OOBSICHATh (DPU3UYECKHUE SIBICHIHSI, IPOIECCH M CBOWCTBA TEJ, B TOM
quciae W B KOHTEKCTE CHUTYallMd MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATH TNPUUYUHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH
00BbsicHEeHHE U3 1—2 JOrMYecKuX IIaroB ¢ ONOpoi Ha 1—2 W3yYEeHHBIX
CBOMCTBa  (PUBMYECKUX  SBJICHWH, (U3NYECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pelaTth pacueTHele 3a1aud B 1—2 AeHCTBMA, UCIONB3YS 3aKOHBI U
(hopMyIbl, CBSA3BIBAIOIIME (PU3UUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCIOBUSL 3afadd  3aluChIBATh KpPaTKOE YCIIOBHE, IOACTAaBILITH
(usznueckue BeNIWYUHBI B (POPMYJIBI M MPOBOJAUTH PACUEThl, HAXOIUTD
CIpaBOYHbIC JaHHBIE, HEOOXOAUMBIC Ul pelleHHs 3a/4ad, OLCHUBATh
PEATMCTUYHOCTD TIOTYICHHOH (YU3HUCCKON BEITMYNHEI;

pacrio3HaBaTh NPOOIIEMBI, KOTOPBIE MOXXHO PEUINTh IPH ITOMOIIN
(M3MYECKNX METOHOB; B ONHCAHUM WCCICHOBAHUS  BBIACIATH
MIpOBEPSEMOE MIPEATIONOKEHNE (rumnoresy), paznuyarhb u
HMHTEPIIPETUPOBATE MOTYUCHHBIN pe3yabTaT, HAXOAUTh OMIMOKH B X0
OTIBITA, JIETIATh BBIBOJIBI TI0 €T0 PE3yIbTaTaM;

MPOBOJUTH OMBITHI TIO0 HAOMIOJACHUIO (U3UYECKUX SBICHUNH WIH
(usnueckux  cBOMCTB  Tem:  (QOpMyIHpOBaTh  MPOBEpsSEMBIC
TIPEATIONOXKCHUS, cobuparb YCTaHOBKY U3 TIPEIII0KESHHOTO
000pyHOBaHMS, 3aIUCHIBATH XOJI OIBITA U (POPMYITHPOBATEH BEIBOIKI;
BBHITIONIHATH TIPSMBIE M3MEPEHUS] PACcCTOSHHS, BPEMEHH, MacChl Telna,
o0beMa, CHIIBI W TEMIEpaTypsl C HCHOJIb30BAHMEM AaHAJIIOTOBBIX H
U(POBBIX NPUOOPOB; 3aIMHUCHIBATE MOKA3aHHs NPUOOPOB C yUETOM
3alaHHON a0COIOTHOW TIOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (hU3MUECKON BETUYNHBI
OT JpyToi C HCIOJIB30BAHUEM MPAMBIX H3MEPEHUI (3aBUCMOCTHU ITyTH
PaBHOMEPHO ABIXKYIIETOCS Tela OT BPEMEHH JBIDKCHHS TENa; CHIIBI
TPEHUS CKONBXKEHUS OT CWIBI JaBJICHUs, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TeN M HE3aBHUCHMOCTH CHJIBI TPEHUS OT IUIONIAIU
COTPUKOCHOBEHMSI Tell; CUJIBl YIPYTrOCTH OT VYIJIMHECHHUS TPYKHUHBI;
BBITAIKHABAIONIEH CHJIBI OT OOBbeMa IMOTPYXCHHOW YacTH Tela U OT
IUIOTHOCTH KMJKOCTH, €€ HE3aBUCHMOCTU OT IUIOTHOCTH Tena, OT
IyOWHBI, Ha KOTOPYIO IOTPY)KEHO TEJO; YCIOBHM IUTaBaHHS Tel,
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YCJIOBHH paBHOBECHS pbIYara M 0JIOKOB); y4acTBOBAaTh B IIJIAHUPOBAHUH
y4eOHOTO HCCIEHOBAaHUS, COOMpaTb YCTAaHOBKY U  BBINOIHATH
U3MEpEHHs, CIelys IPEUIOKEHHOMY IIJIaHy, (UKCHPOBATh Pe3yIbTaThl
NONYyYEeHHOH  3aBUCHMOCTH  (DM3MYECKMX  BEIMYMH B BHIE
IPEUIOKEHHBIX TaOIHI[ U TPaHUKOB, AENaTh BHIBOABI 110 PE3ylbTaTaM
UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MepeHUs (PU3NUEeCKnX BEIHYHMH (IUIOTHOCTb
BEIIECTBA JKUAKOCTH M TBEPAOro Tela; CUla TPEHUS CKOJBXKCHUS;
JaBlIiCHHE BO3JyXa; BHITAJIKHBAIOLIAS CWJIA, JeicTByromas Ha
HOTPY)KEHHOE B XXHIKOCTH TeJIO; KOI((UIIMEHT IOJIE3HOTO ACHCTBU
IPOCTBIX MEXaHNW3MOB), CIEys NpPEIOKEHHON WHCTPYKIUH: TpH
BBINOJTHEHUU U3MEPEHHH COOUPATh 3KCIEPUMEHTAIBHYK YCTAaHOBKY U
BBIYHCIIATH 3HAYECHHIE HCKOMOH BETNYNHEI,

coOyofaTh MpaBWia TEXHUKM O€30mMacHOCTH Ipu  pabore cC
1a00paTopHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPHHIMITBI IEHCTBUS IPHOOPOB M TEXHHUYECKHX YCTPOMCTB:
BECHI, TEPMOMETpP, JUHAMOMETp, COOOIIAIOIIHECS COCybl, OapoMeTp-
aHepOWI, pHIYar, MOABIKHBIA ¥ HENOABIDKHBIA OJIOK, HAKIOHHAs
IUIOCKOCTB;

XapaKTepu30BaTh INPHHIMIBL  JEHCTBHA W3y4YEHHBIX IMPHOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHUCaHUs (B TOM YHUCIE:
HNOAIIMIHMKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUI TIpecc,
MaHOMETpP, BBICOTOMEp, IMOPIIHEBOH HACOC, apEOMeTp), HCHONbB3Ys
3HAHUS O CBOMCTBAX (PU3UUECKUX SBICHUH U HEOOXOIUMBIE (pu3ndecKre
3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOANTDG TPHUMEPsl / HAXOOUTh HHPOPMAIMIO O MpUMepax
MPaKTHYECKOTO HCIOJIB30BAHNS (PU3NIECKUX 3HAHMH B MOBCEIHEBHOM
JKU3HU JUIa oOecrieueHns 0€30MacHOCTH MpU oOpalleH!n ¢ mpudopamu
U TEXHUYECKUMH YCTPONHCTBAMH, COXPAHCHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTHYECKOTO TOBEACHHS B OKpYKaloLIeH cpesie; MpUMEepHI
BKiaga poccuiickux (/1. 1. Mennenees, M. B. JlomoHocOB, 1 1p.) u
3apyoexsbix (I Famueit, P.TI'yx, E.Toppuuemnu, Bb. Ilackans,
Apxumen W Ap.) YUCHBIX-(DM3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE
MPOLIECCOB OKPYIKAIOIIEr0 MUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
OCYIIECTBIIATE OTOOp HMCTOYHMKOB HH(popMmaunu B cetn HHTepHET
B COOTBETCTBHUHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, HAa OCHOBE
MMEIOIINXCST 3HAaHWM W IyTeM CpaBHEHHS Pa3JIMYHBIX HCTOYHHKOB
BBIJIETIATh HH(OPMAIMIO, KOTOpas SABIAETCA IPOTUBOPEYMBON WIIH
MOYeT ObITh HEJOCTOBEPHOM;

UCIIONB30BAaTh IIPM  BBHINIOJHEHWH y4eOHBIX 3aJaHWii  HaydHO-
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TOMYJISIPHYIO JIUTEpaTypy (pU3MYecKoro conepKaHus, CHpPaBOYHEIC
MaTepualbl, pecypchl cetu  VHTepHeT; BiaxeTh NpUeMaMu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHGOPMALUN H3 OTHOM
3HAKOBOI CUCTEMBI B IPYIYIO;

co3l1aBaTh COOCTBEHHBIE KPaTKUe MICEMEHHEIE B YCTHBIE COOOIICHNUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(POPMALIUH (PU3MUECKOTO COICP)KAHHS, B
TOM 4YHCIE MyOJMYHO [eNaTh KpPaTKHE COOOIIEHHS O pe3yiabTaTax
IPOEKTOB MM Yy4eOHBIX HCCIEIOBAaHUM; MpH 53TOM TIPaMOTHO
UCIIOJIb30BAaTh U3YYCHHBIH TOHATUHHBIA ammapar Kypca (QU3HKH,
COIPOBOXKJIATh BBICTYIUIEHUE NIPEe3EHTaLUEN;

MIPU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIEOBAHUM paclpeneniTh
0053aHHOCTU B I'pyIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMu,
CIIEUTh 32 BBINOJHEHHEM IIJIaHa JEHCTBHM, aJeKBaTHO OLICHUBAThH
COOCTBEHHBI BKJIaJA B  [IESATEIHHOCTh TPYIIBL, BBICTPAHBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUIUTHIBAasi MHEHUE OKPYKAIOIINX.

8 KJtacc

[IpenmerHpie pe3ynbTaThl Ha 0a30BOM YpPOBHE IOIDKHBI OTpPaXKaTh

c(hOPMUPOBAHHOCTh Y 00YUAIOIUXCS YMEHUIL:

UCIIOJIB30BAaTh IOHATHS: Macca W pa3Mepbl MOJEKYyJ, TEIIOBOE
JIBWKCHHE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHUSI BEIECTBA,
KPHUCTAIUIMIECKUAE U aMOP(HEIE TeJa, HACHIIICHHBIN U HEHACHIICHHBIHA
nap, BIQKHOCTB BO3yXa; TEMIIEPATypa, BHYTPEHHSISI SHEPT U, TEILIOBOI
JIBUTATEIb; YJIEMEHTAPHBIN DIIEKTPUUECKUH 3apsijl, SIEKTPUIECKOE TOJIE,
NPOBOAHUKHA W JWDIICKTPUKH, TOCTOSHHBIA DICKTPHUSCKUHA TOK,
MarHUTHOE TI0JIC, HHAYKIIMOHHBIN TOK;

pas3jnvaTh SABJICHHUA (CMa‘{I/IBaHI/IC, KaluJIIApHBIC SBJICHHUSA, TCIJIOBOC
pacimpeHue/cxxaTue, Terionepeaada (TermIonpoBOIHOCTb, KOHBEKITHS,
W3JIyYeHHE), TEIUIOBOC pPaBHOBECHE, IUIABICHHUE, KPUCTAILIH3AIINS
(oTBepmeBaHme), HCIApeHHe, KOHICHCAIWS, KHUIICHHE; JJICKTPH3ALHs
TEI,  B3aUMOJEHCTBHE  DIIGKTPUUECKUX  3apsioB,  JCHCTBHA
3JIEKTPUIECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAaTHUTHOE), KOPOTKOE
3aMbIKaHUE, B3aMMOAECWCTBUE MAarHUTOB, JAEUCTBHE MAarHUTHOTO TMOJIS
Ha IMMPOBOIHUK C TOKOM, DJICKTpOMAarHuTHas I/IH)IyKL[I/IH) 110 OIITMCAaHHIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIHOHIUX
JTAHHOE (PU3UUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHHE HW3YyYCHHBIX  (PH3HYCCKUX  SIBICHHHN
B OKPY’KAIOILIEM MHpE, B TOM 4HCIe (PU3NYECKHUE SIBJICHUSI B HPUPOJE:
IMOBEPXHOCTHOC HATHKCHUE U KallWUIAPHBIC SBJIICHUA B IIPUPOJEL,
KpUCTaJUIbl B mpupoje, usnyueHue CoiHIa, 3aMep3aHHe BOJOEMOB,
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MoOpckue Opu3bl, 0O0pa3oBaHHME pOCHI, TyMaHa, WHEs, CHera;
JNIEKTPUYECKUE SABJICHUS B aTrMocdepe, JIEKTPUYECTBO JKUBBIX
OpPraHU3MOB; CTaTHUUYECKOE JJIEKTPUYECTBO; MAarHUTHOE IIOJEe 3EeMIIH,
Ipeiid MONIOCOB, PONb MATHUTHOTO MOJS JJsS JKM3HH Ha 3eme,
MOJIIPHOE CHUSIHME; NPU 3TOM IEPEBOIUTH IPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIICNATh CYIICCTBEHHBIC CBOMCTBA/TIPH3HAKH (DH3MUECKUX
SIBJICHUI;

ONMCHIBAaTh M3YYCHHBIE CBOHCTBA Tel M (U3NYECKUE SBICHUS,
UCTIONB3YyA (PU3NUECKHE BETMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIus,
KOJIMYECTBO TEIUIOTHI, YAEJIbHAas TEIUIOEMKOCTh BEILECTBa, yIAEIbHAs
TEIUIOTa CTOpaHUs TOIUIMBA, YAeNbHas TEIUIOTa IUIABJICHUS, yIAelbHas
TEIIoTa MapooOpa30BaHUsl, OTHOCHUTENIbHAs BIAXKHOCTh BO3/YXa,
K02(p(OUIHEHT IOJIE3HOTO ASHCTBHUS TEITIOBON MAIITIHEIL, AJIEKTPUICCKHUI
3apsifl, HANpPsDKEHHOCTb  DJIEKTPHUECKOro IO, CHUiIa  TOKa,
3NEKTPUYECKOE HaNpsDKEHHUE, CONPOTUBIICHUE IPOBOAHUKA, YIEIBHOE
COIIPOTHBJICHUE BEIIECTBa, PadOTa W MOITHOCTD JIEKTPHUIECCKOTO TOKA,
WHAYKLIUS MAarHUTHOTO II0Ji, MAarHUTHBIM IIOTOK); IpPHU ONHUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX BEJIWYHH,
0003HAYCHUS U CAMHUIBI (PH3UUSCKUX BEIUYHH, HAXOAUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (U3WYECKyl0 BEIHYMHYy C JIPYTUMH
BEJIMYMHAMH, CTPOUTH rPapUKK U3yUEeHHBIX 3aBUCUMOCTEN PU3HUECKUX
BEJIMYUH;

XapaKTepH30BaTh CBOWCTBA TelNl, (U3MYECCKUE SBICHHUS M TIPOLECCHI,
UCIOJIb3ys OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETHYECKOH TEOPHH
CTPOCHHSI BEIIECTBA, ypaBHEHHE TEIJIOBOro OanaHca, 3akoH KyinoHa u
MPUHIUI CYMEPHO3UIUN TOJIeH (HAa KauyeCTBEHHOM YpPOBHE), 3aKOH
COXPaHEHUs SJIEKTPUYECKOro 3apsaa, 3akoH Oma Uil ydacTKa LeInH,
3akoH /[xoyns—IJIeHna, 3aKkOH COXpaHEHUs dHEPTUH; IIPU ITOM JaBaThb
CIIOBECHYIO (POPMYJINPOBKY 3aKOHA U 3aMHCHIBATH €T0 MAaTEMaTHIECKOE
BBIpaXKEHHUE;

OOBSICHATh (PU3UUECKHE IPOIECCHl U CBOWCTBA TEIN, B TOM YHCJC U B
KOHTEKCT€  CUTyallMl  I[PaKkTHUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBSI3HU, CTPOUTH OObSCHEHHE U3 1—
2 JIOrMYecKHX IIaroB ¢ Omopod Ha |—2 uU3y4eHHBIX CBOICTBa
(m3UIecKuX SBIICHUN, PU3NISCKUX 3aKOHOB MIIA 3aKOHOMEPHOCTEHH;
pemaTh pacyeTHble 3a7aud B 2—3 NEHCTBUS, UCIOJB3YS 3aKOHBI U
(hopMymel, cBsA3BIBaIONIME (PU3MUSCKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHS 33/1a4yl 3aIMCHIBaTh KPAaTKOE YCIIOBHUE, BBISABIATH HEAOCTATOK
JAHHBIX JUI peIICHHsS 3a/Ja4d, BBHIOMPATh 3aKOHBI W  (HOPMYIIHL,
HEOOXOAMMBIC I €€ PEIIeHHUs, MPOBOJUTh pacdeThl U CPaBHUBATH
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HOJTy4eHHOE 3HaYeHHe (PM3UIECKOM BETMINHBI C U3BECTHBIMU IaHHBIMU;
pacro3HaBaTh INPOONEMBI, KOTOPHIE MOXKHO PEIIUTh MpPU HOMOIIH
(U3MUECKUX METOMOB; MCIIONb3Yys ONFCAHWE MCCIEJOBaHUS, BBIACIATH
IpOBEpseMOe TPEANOI0KEHHEe, OLICHWBATh IPABIIIBHOCTH IOPSIKA
IIPOBEJICHUS HCCIIEI0BaHMUs, JIEJIaTh BEIBOABI,

IPOBOJUTH ONBITEI 10 HAOMIOACHUIO (U3MUYECKUX SBICHUH WIH
¢usmyeckux CBOMCTB Ten (KAamWUIAPHBIE SBJICHHSA, 3aBHCHMOCTD
JaBIICHUS BO3IyXa OT €ro o0beMa, TeMIepaTypsl; CKOPOCTH Ipouecca
OCTBIBAaHUSI/HaIPEBAHUS npu U3ITy4eHUU oT L[BETA
M3JTy4aloIIei/ ToTJIoaloIIel TOBEPXHOCTH; CKOPOCTh MCIIAPEHHS BOBI
OT TeMITIePaTyphl KUAKOCTH U IUIOIIAIN €€ TOBEPXHOCTH; SIEKTPU3ALII
TeJl ¥ B3aUMOJECHUCTBHE 3JIEKTPUUECKHUX 3apsIOB; B3aUMOACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yalH3allls MarHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB; HEHCTBUS MAarHUTHOTO MOJNA HA IPOBOJHHK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JCKTPOABUIATEIIS MOCTOSHHOTO
ToKa): (hOpMyIUpPOBaTh IPOBEPsiEeMbIC IPEIMOJIOKEHUS, COOUPATh
YCTaHOBKY U3 NMPEATIOKEHHOT'0 000PYIOBAaHNS; ONMCHIBATE XOJ{ OTbITa U
(hopMyIHPOBATH BEIBOJIBI;

BBIMOJHATE NPSAMBIE M3MEPEHHUs] TEMIIEPaTypbl, OTHOCUTEIBHOM
BIQXXHOCTH BO3JyXa, CHJIBl TOKA, HANpPsDKEHHUsS C HCIOJIb30BAHUEM
AHAJOTOBBIX MPHOOPOB M JATINKOB (PU3MUECKHUX BEIHYMH; CPABHUBATH
Pe3yIbTaThl H3MEPEHNUI! ¢ yIeTOM 3a1aHHOH aOCONIIOTHON ITOTPEITHOCTH;
MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKON BEITHMUMHBI
OT Jpyrod ¢ HCIOJB30BAHHEM TMPSIMBIX W3MEpPEHMI (3aBHCUMOCTD
CONPOTHBIICHHUS NPOBOAHUKA OT €r0 JUIMHBI, IUIOMAIH ITOTEPEYHOTO
CEUECHHUS] W YIETBHOTO COTNPOTHBIICHHS BEIIECTBA ITPOBOIHHKA; CHIIBI
TOKa, WAYIIEro uepe3 NMPOBOJHHK, OT HANPSHKEHHS Ha IPOBOJHUKE,;
UCCJIEIOBaHUE TIOCJIEOBATEIFHOTO W MMApaJIEIbHOTO COCIUHECHUM
MPOBOJHHUKOB): TUIAHUPOBATH HCCIEAOBAHNE, COOMPATh YCTAaHOBKY H
BBINOJTHATE U3MEPEHUS, CIIeAys MPEAJIOKECHHOMY IJIaHy, (PUKCHPOBAThH
pe3ynbTaThl MONYYCHHOM 3aBHCHMOCTH B BUJAE TaOIHIl U IpaHUKOB,
JieTIaTh BBIBOJIBI 110 PE3yIbTaTaM HUCCICAOBAHNS;

MPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKNX BETHIHH (KOJTHIECTBO
TEIJIOThl, yJAEIbHAas TEIJIOEMKOCTh  BEILIECTBA, CONPOTHBICHHE
MIPOBOJHIUKA, pad0Ta ¥ MOIIHOCTH ANEKTPUIECKOTO TOKA): INIAHHPOBATH
U3MEpeHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
HPEAJIOAKEHHON NHCTPYKIUH, U BBIYUCIIATH 3HAUECHHE BETUUUHBI;
coOmofaTe MpaBWia TEXHUKH O€30mMacHOCTH Tpu  pabote ¢
n1a0opaTopHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTb IMPUHLUNBI  ACHCTBUA M3YYEHHBIX HPUOOPOB
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U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha WX OmMUCaHUs (B TOM YHCIE:
CHCTEMa OTOIUICHHSI JIOMOB, TUTPOMETP, IICHXPOMETp, [BUTATEIh
BHYTPEHHETO CrOpaHUs, IapoBas TypOHMHA, aMIIEPMETp, BOIBTMETP,
CUCTYUK IJICKTPHUUYCCKON DHEPTHH, IJIEKTPOOCBETUTEIBHBIC HPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPHOOPHI  (NIPUMEPBI),  DICKTPUUICCKHE
MPEIOXPAHUTENH; DJIEKTPOMATHHUT, SJCKTPOABHUIATENH MOCTOSHHOTO
TOKa), WCIONB3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUN U
HEOOXOMMbIC (PH3MUECKHE 3aKOHOMEPHOCTH;

pacIio3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPHTEIbHBIC
npuOOpEl 110 CXeMaM H  CXEMATUYHBIM PHCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, ICHUXPOMETP, TUTPOMETP,  IJICKTPOCKOIL,
JJIEKTPOMETpP, MCTOYHUK TOKA, KIFOY, PE3HCTOP, PEOCTAaT, JIAMIIOYKA,
aMIIepMETp, BOJIBTMETP); COCTABIATH CXEMBI MIICKTPHUECKHUX ILEHEH C
MOCIICZOBATEIbHBIM ¥ TMApaJUICIbHBIM  COCITUHEHUEM 3JICMEHTOB,
pasnuyas yCIOBHBIE 0003HAYEHHS DJIEMEHTOB JIEKTPHUECKUX IIeeH;
NPUBOMUTE  TPUMEPHI/HAXOAUTh  HHPOpPMAIMIO O  TIPUMEpax
MPaKTUIECKOTO UCIIONB30BAHUS (PH3HMUCCKUX 3HAHWN B MOBCEIHEBHOM
JKU3HU T o0ecIieueHrs 0€30IacHOCTH TPU OOpaIleHHH ¢ TpHOopamMu
U TEXHHYCCKHMHU yCTPOWCTBAMHU, COXPAHEHUS 370POBbsI M COOIIOICHUS
HOPM JKOJIOTHYECKOTO TOBEICHHS B OKpPYXKAaloOIeiH cpene; MpHUMEpHI
BKJIaga poccuiickux (M.B. Jlomonocos, U. U. TTon3ynos, B. B. Iletpos,
O. X.Jlean, TI'.B.Puxman, Il JI. lllummunar, b. C. Slko6u u np.) u
3apyoexsbix (P. bpoyn, JUx. [xoyns, [bx. Yarr, B. I'mnGepr, I'. Om,
X K. Opcren, A. M Ammep, M. ®@apanelt, u 1p.) y4eHBIX-(GU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIEro MHupa, B
Pa3BUTUC TEXHUKHU U TeXHOJ’IOFHﬁ;

OCYIIECTBIIATh MOUCK MH()OPMAIUH (PUIUIECKOTO CONEpPIKaHUS B CETH
WuTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHWM W TyTeM CpaBHEHHS
JOIIOJJHUTCIIBHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaHI/II-O, KOoTOpas
SIBJISIETCS] IPOTHBOPEUHUBON MITH MOKET OBITh HEJOCTOBEPHOM;
WCIIONIF30BaTh TIPH  BEHINIONHEHWH YYEOHBIX 3aJaHdil  HAay4dHO-
MOMYJSIPHYIO  JIUTEpaTypy (PHU3HYIECKOTO CONCpKaHUsS, CIpPaBOYHBIC
MaTepHanbl, pecypcel ceTd VHTepHET; BlIameTb NpHEMaMHU
KOHCIICKTHPOBAHMs TEKCTA, MpeoOpa3oBaHust HHOOPMAIUK M3 OIHOM
3HAKOBOH CHCTEMBI B IPYTYIO;

CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPAaTKHE YCTHBIC COOOUICHUS,
0000mas MHGOPMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (H3HYECKOTO
COACpKaHUA, B TOM YHCIIC Hy6J’[I/II~IHO NpCaACTaBIATh PE3YyIbTAThL
MIPOCKTHOW MJIH HCCIIENOBATEECKON NEATEIIEHOCTH; IIPH TOM I'PaMOTHO
UCIIONIF30BAaTh W3YYCHHBIH TOHATHHHBIA ammapar Kypca (Qu3HKH,
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COIMPOBOXKJIATh BBICTYIIEHUE NPE3EHTALINEH;

IpY BBITIOJIHEHUH Y4YeOHBIX HMPOEKTOB M HCCICIOBAHUM (DU3HUECKUX
MIPOIIECCOB pACIpPENeATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTaBJIEHHBIMU 3a/la4aMH, CJIICIUTD 3a BBHIIIOJHEHUEM IUIaHa JecTBUI
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIall B
JIeATENIbHOCTh TPYIIIbI; BBICTpauBaTh KOMMYHUKaTUBHOE
B3aUMOZEHUCTBHE, IPOSBILSS TOTOBHOCTE pa3periaTh KOHPIUKTHL.

9 kiacce

Hpel[MeTHBIe pe3yiibTaTbl Ha 06a30BOM YPOBHE OOJDKHBI OTpaXaTb

c(hOpMUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUH:

UCIIONIF30BAaTh TOHATHS: CHCTEMa OTCYeTa, MaTepHalbHAas TOUKa,
TPaeKTOPHS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO IBIDKCHHS,
nedopmarus (ynpyrasl, IulacCTH4ecKas), TpeHHe, IIEHTPOCTPEMHUTENbHOE
YCKOpEHHE, HEBECOMOCTh U NEPErpy3KH; IIEHTP TSKECTH; aOCOIIOTHO
TBEpIOE TeNlo, MEHTP TSDKECTH TBEPAOTO Tella, paBHOBECHE;
MeXaHW4ecKre KoJeOaHUs W BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJH, CBET,
OIU30PYKOCTH U JaJTBHO30PKOCTb, CIIEKTPHI UCITYCKAHMUS U MOTIIOMICHUS;
anb(a-, 6eTa- ¥ raMMa-U3TyIeHHs, H30TOIHI, SAepHas YHEPTeTUKa;
pa3inyaTh SABJIeHUS (PaBHOMEPHOE W HEpAaBHOMEPHOE MPSMOJIHMHENHOE
JIBIKECHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUXEHHE, CBOOOIHOE
naJieHue TeJl, KPUBOIMHEHHOE ABIKCHUE, PABHOMEPHOE ABIKCHHUE IO
OKPYXXHOCTH,  B3aHMOJCHCTBHE  TeN, pPEaKTUBHOE  IBIDKCHHE,
KosiebaTenbHOe JBMKEHHUE (3aTyXalolue 1 BBIHYKICHHBIE KoJeOaHus),
pe30HaHC, BOJHOBOE NBW)KEHHE, OTPaKCHHE 3BYKa, MPSIMOJIUHEHHOE
pacrpocTpaHeHHe, OTpPaXEHHE W IIPEIOMIIEHHE CBETa, IIOJIHOE
BHYTpEHHEE OTPaKCHHME CBETa, PA3JIOKEHUE OEJIOro CBETa B CHEKTP U
CJIOKCHHUEC CICKTPAJIbHBIX NBETOB, AUCHEPCHA CBETA, CCTCCTBCHHAA
PamIuoOaKTHBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOTO CHEKTpa M3ITyUCHU)
MO0 ONHMCAHHUK HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB,
JIEMOHCTPUPYIOIIHMX JaHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE HW3YyYCHHBIX  (PH3HYCCKUX  SIBICHHHN
B OKpY)KalolieM Mupe (B TOM 4uciie GpU3HYECKUe SBICHUS B IPUPOJIE:
INpUJIUBbI W OTJIMBBI, JBWKCHUEC IUIAHCT CosHeuHOH CHUCTEMBI,
PCAKTUBHOC [JIBM)KCHUEC IJKHMBLIX OPraHu3MOB, BOCIHPUATHUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, LIYHAMH, 3XO,
[[BETA TEJ, ONTHIECCKUE SBJICHUS B IPUPOJE, OMOJIOTHIECKOE ICHCTBUE
BUJUMOTO, YJIbTPa(HOIETOBOTO W PEHTTCHOBCKOTO HW3IYYCHHUH;
CCTeCTBCHHBIH  PaJMOAKTUBHBIA  (OH,  KOCMHYECKHE  JIy4H,
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paluOaKTUBHOE U3JIydyeHHE MPUPOAHBIX MUHEpANOB; JAeHCTBUE
pPagMOAaKTHBHBIX U3JIy4eHHH HA OpPraHU3M 4UYENOBEKa), MpPHU ITOM
IEepeBOIUTh  MPAKTHYECKYI0 3amady B  y4eOHYI0, BBIIEIATH
CYIIECTBEHHBIE CBONCTBA/IPU3HAKH (PM3NYECKHX SIBICHHI;

OIICHIBATh U3YUCHHBIE CBOMCTBA TeJ M (PU3UUECKHUE SIBICHNS, UCTIONb3YS
¢u3nyeckne BENMUUMHBI (CpemHAs CKOPOCTh MEPEeMEINeHUs, CPEIHS
IyTeBasi 1 MTHOBEHHAs! CKOPOCTh TeNa IIPH HEPaBHOMEPHOM JABIIKCHUH,
YCKOpEHUE, NepeMelleHNe, MyTh, JIMHEHHAs U yIJIoBas CKOPOCThb, CHUNA
TpeHUs, CHJAa YIOPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO
HaJieHus], BEC Tela, UMITYIIbC Tella, UMITYJIbC CHIIbI, MEXaHH4IecKas paboTa
U MOIIHOCTb, MOTCHIMAIbHAS 3HEPTUsl MOJHATOTO HAJl MOBEPXHOCTHIO
3eMJIU Tella, OTEHIUAIbHAS SHEPTHs CXKATON MPY>KUHBI, KHHETHYECKast
SHEPTHs, MOTHASI MEXaHWIECKasi SHEPIHs, IEpHO U JacToTa KoJieOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa,
MIOKa3aTellb MPEJIOMIIEHHS CPe/ibl); IIPH OIMCaHUH IIPABUIBHO TPAKTOBATh
(DM3UYECKUI CMBICT HMCTIONB3YeMBIX BEIMYNH, 0003HAYEHHS U SIWHHIIEI
(I3UYeCKNX BEIWYMH, HaXOAWTH (HOPMYIBI, CBS3BIBAIOIINE JAHHYIO
(bU3HUYECKYI0 BEIMUYMHY C JIPYIMMH BEJIMYHMHAMH, CTPOUTH TIPadUKH
M3YYCHHBIX 3aBICHMOCTEH (PU3MUECKIX BEIIMINH;

XapaKTepH30BaTh CBOWCTBA Tell, (pu3Mueckue SBIEHHS M IIPOLECCHI,
HCTIONB3YsI 3aKOH BCEMUPHOTO TATOTEHNUS, IIPUHIINI CYTIEPIIO3HIIIH CHII,
INPUHIMI OTHOCUTEIbHOCTH [lamunesi, 3akoHel HpIOTOHA, 3aKOH
COXpaHCHUS UMITYJIbCa, 3aKOH COXPAHEHHUS YHEPTUH, 3aKOHBI OTPAKECHUS
U TIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHs 3apsIOBOTO U MacCCOBOTO
qHCeI NPU SACPHBIX PEaKLUsX, 3aKOH PAJAMOAKTUBHOTO pacmana; Ipu
3TOM J1aBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alMCHIBATh €r0
MaTeMaTHYEeCKOE BBHIPAKEHHUE;

OOBSICHATH (DPU3UUECKHE IPOLECCHI U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE  CHTyalllii IpaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITH IPHUMHHO-CJICACTBECHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMYecKux IIaroB C OmMopoid Ha 2—3 W3YYCHHBIX CBOMCTBA
(u3HUIecKuX SBICHNH, PU3NUECKNX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemiate pacueTHble 3agaud (OMHparolIecs Ha CUCTeMYy H3 2—
3 ypaBHEHUI), HCHOIB3YS 3aKOHBI W  (OPMYJBI, CBSI3BIBAIOIIUE
¢usnyeckue BENMYMHBI: Ha OCHOBE aHaIW3a YCIOBHA 3aJadud
3aMUCHIBATh  KPAaTKOE YCIOBUE, BBIABIATh HENOCTAIOIUE  HWIIU
M30BITOUHBIC AaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMEIC
JUI pELICHUsi, MPOBOAUTH pPACUYEThl U OLIEHMBATh PEATUCTHUYHOCTb
MOJTy4EHHOTO 3HaueHUS (PU3MIECKON BETHIHHEI;
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pacrio3HaBaTh NPOOJIEMBI, KOTOPBIE MOXXHO PEUIUTh IPH I[TOMOIIU
(hU3UUECKUX METOJIOB; UCIIONB3Ysl OMUCAHUE HCCIICIOBAHUS, BBIICIATH
IpOBEpsieMOE IPEATIONOKECHUE, OLEHUBATh IPABHIBHOCTH IIOPSIKA
NPOBEICHHUS HCCICIOBAHUS, [€JIaTh BBIBOABI, HHTEPIIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U OIIBITOB;

IPOBOAMUTH OMBITHI 10 HAOMIONCHUIO (U3MYECKUX SIBICHUN FUIH
(bM3HUYECKUX CBOKMCTB TeN (M3ydeHHe BTOPOTo 3akoHa HproToHA, 3aKoHA
COXpaHEHUS SHEPIUH; 3aBICUMOCTH Iepruoja KOoIeOaHUi Mpy>KUHHOTO
MAasITHUKA OT MAcChI TPy3a M XKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT
AMIUTUTYBl MaJbIX KOJICOAHWIA; MPSIMOJIMHEHHOE pPAacIpOCTpaHEHUE
CBETa, pAa3lOXKeHHE OEJOro CBeTa B CHEKTpP; H3YyYCHHE CBOWCTB
n300paKeHus B TUIOCKOM 3€pKaJie ¥ CBOWCTB M300paKeHHUs IPEIMETA B
coOuparoIeil JTrH3e; HAOIOJCHNE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB
W3IYyYCHHS): CaMOCTOSITEIbHO COOMpATh YCTAHOBKY W3 H30BITOYHOTO
HaOopa OOOPYMOBaHHUSA; OMUCHIBATH XON OIBITA M €r0 Pe3yJbTaThl,
(hopMyIHpPOBATh BHIBOJIBL;

MPOBOAUTE IPH HEOOXOAUMOCTH CEPHUIO PSMBIX H3MEPEHHIA, OTIPEIeIIsst
cpellHee 3HAYCHUE HW3MEpsIeMO BeNMUYMHBI ((POKYCHOE pacCTOSHHE
cobuparomei JIUH3HI); 000CHOBEIBATh BBIOOD criocoba
U3MEPEHHS/U3MEPUTEITBHOTO TIPUO0Pa;

NPOBOAMUTH HCCIENOBAaHHE 3aBHCHMOCTEH (PH3MYECKHUX BEIHMYUH
C HCIIOJIH30BAaHUEM IPSIMBIX H3MEPEHNUH (3aBHCUMOCTBD ITyTH OT BPEMEHH
[IPY PAaBHOYCKOPEHHOM JIBIKEHIH 0€3 HauaIbHOW CKOPOCTH; Ieproaa U
YacCTOThbI KOJ'Ie6aHHI71 MaTe€MaTH4YCCKOro MassTHHKaA OT IJIMHbI HUTH,
3aBHCHUMOCTH yIJIa OTPaKEHHWS CBETa OT VyIWa MajeHUus W yria
NPETOMIICHAST OT YyIJa TaaeHws): IUIAaHUPOBAaTh HCCIIEIOBaHHE,
CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThI
MOJTYYEHHOI 3aBUCHMOCTH (PM3NYECKUX BEIMYHH C yIETOM 3aaHHOM
MIOTPEITHOCTH M3MEPEHUH B BUIE TaOIHIl U TpaHKOB, AETaTh BEIBOMBI
T0 pe3yJIbTaTaM HCCIIeIOBaHNUS;

MPOBOANTH KOCBCHHBIE H3MEpPEHUS (H3MUECKUX BEIMUYHMH (CpemHss
CKOPOCTh U YCKOPEHHE Tejda IPH PABHOYCKOPEHHOM JBIIKCHHHU,
YCKOpEHHE CBOOOHOTO MaJeHUS, KECTKOCTh PYKUHBI, KOd)OUIIUSHT
TPEHUS] CKOJBXKCHUS, MEXaHWYeCKas pabdoTa W MOIIHOCTb, YacTOTa U
MepuoJ; KOoNeOaHWH MaTeMaTHYECKOrO0 U MPY)KMHHOTO MAasTHHUKOB,
ONTHYECCKAasl CHJa COOWpAroIel JHH3BL, paJAUOAKTUBHBIN (HOH):
TUTAHUPOBATh M3MEPEHUS; COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBINIOJIHATE ~ U3MEPEHMs, CleQysd IPEeNJOKEHHOHM  HMHCTPYKLUY;
BEIUUCIITh 3HAYCHHWE BEJIMYMHBI W aHATU3UPOBATH IOJYYCHHEBIC
pe3yIbTaTHI;
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coOMONaTh MpaBWJia TEXHUKH OE30MacHOCTH TpuU  pabote ¢
n1abopaTOpHBIM 000PYAOBaHUEM;

pa3In4aTh OCHOBHBIC NPU3HAKH H3YyYCHHBIX (DH3NYECKUX MOAEIeH:
MaTepHanbHas TOUKa, a0COIMIOTHO TBEPIOE TEJO, TOUCUYHBIH UCTOUYHHUK
CBETa, JIyd CBETa, TOHKAs JHMH3a, IUIAaHETapHas MOJENb aTroma,
HYKJIOHHAs MOJIEJIb AaTOMHOTO S7pa;

XapakTepH30BaTh IMPHUHIUIGI AEHCTBHS H3YYEHHBIX IMPHOOPOB
U TEXHUYECKUX YCTPOHCTB C OMOPOH HAa MX OMHCAaHUS (B TOM YHCIE:
CHHIOMETpP, JATYUKH IOJIOKEHUS, PACCTOSHHUSA W YCKOPCHUS, pakera,
9XO0JIOT, TpaHcpopMaTop, OYKH, TIepHUcKor, ¢oToanmnapar, Jyna,
MHUKPOCKON, TEJECKOI, ONTUYECKHE CBETOBOIBI, CIEKTPOCKOIL,
JIO3UMETp, Kamepa BuibcoHa), HCIONB3YyS 3HAHUS O CBOWCTBAX
(busHuecKuX SBJICHUN 1 HEOOXOAUMBIE (hU3NYECKHE 3aKOHOMEPHOCTH;
UCIIONI30BaTh CXEMBI M  CXEMAaTUYHbIE PHUCYHKH  M3YYEHHBIX
TEXHUYECKUX YCTPOKCTB, HU3MEPUTEIbHBIX mpudopoB u
TEXHOJIOTHYECKAX IIPOIECCOB NPH PEIICHNH YIeOHO-IIPAKTUICCKUX
3aJ]a4; ONTHYECKHUE CXEMBI ISl OCTPOSHHs M300pakeHH B IIOCKOM
3epKajie U cobuparolei JIH3e;

NPUBOMUTE  TPUMEPHI/HAXOAUTh  HHPOpPMAIMIO O  TIPUMEpax
MPaKTUIECKOTO UCIIONB30BAHU (PH3HMUCCKUX 3HAHWN B MOBCEIHEBHOM
JKU3HU I o0ecriedeHrs 0€301acHOCTH MPHU oOpaleH!: ¢ TprudopaMu
Y TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIOCHHS
HOPM SKOJIOTHYECKOTO IOBEJCHUS B OKPY)KAaIOIIeH cpene; NpHUMEpHI
Bimaga  poccmiickux (K. 3. LlnonkoBckuid, H. B. Memepcknid,
H. E. Xykosckuii, C. I1. Kopones, M. 1. UBanenko, U. B. KypuatoB u
ap.) u 3apyoexneix (M. Hetoron, [I'. KaBenmum, JI. beprymu,
Jx. Makcsemn, I'. I'epri, B. Pentren, A. bekkepens, M. CkiiomoBckasi-
Kropnu, 3. Peszepdopa u np.) yueHbIX-(U3UKOB B pa3sBUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUpPA, B Pa3BUTHUE TEXHUKH U
TEXHOJIOTHH,

OCYIIIECTBIISITh TIOUCK MH(POpPMANUK (PU3UUECKOTO COJIEpIKaHHs B CETH
WNHTepHeT, CaMOCTOATENbHO (OPMYNIHUPYsS TOMCKOBBIM  3ampoc,
HAaXOAWTh TYTH  OMNpENEeNeHUs  JOCTOBEPHOCTH  IMONY4EHHOU
HHPOpPMAIIMA HA OCHOBE HMCIONIUXCS 3HAHUM W JOIOJHUTEIBHBIX
WCTOYHUKOB;

HCIIOJIB30BaTh npu BBIIIOJIHCHUH y‘Ie6HBIX 3aHaHPII>i Hay4YHO-
MOMYJISIPHYIO JTUTEpaTypy (DU3HUECKOTO COACpIKaHUs, CIPABOYHBIC
MaTepualibl, pecypchl ceTd VIHTepHET; BialeTh NpUEMaMH
KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHM)OPMALUN H3 OIHOM
3HAKOBOI CHCTEMEI B IPYTYIO;
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CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIC COOOIICHNUS HA OCHOBE
UH(POPMAIMH U3 HECKOJIBKUX HMCTOYHUKOB (PH3MUYECKOTO COACPIKAHU,
yOINIHO MPEACTaBIATH pe3yIbTaThl MPOCKTHON 17008
HCCIIEIOBATENECKON NESITeNbHOCTH; TIPH ATOM TPaMOTHO HCIOIB30BATh
W3yYCHHBIA TOHATUUHBIA ammapar W3y4aeMoro pasjena (QU3HUKH |
COIMPOBOXKIATh BBICTYIUICHUE IPE3CHTAIIMEH € ydeToM OCOOEHHOCTEH
ayIUTOPHH CBEPCTHUKOB.
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TEMATUYECKOE ITVIAHUPOBAHHE

7 kaacce (68 4, 2 4 B HEACIIO)

TemaTnyeckuit OcHOBHBIE BH/IbI A€ATENbHOCTH YJaLUXCA
6J10K, TEMa OcroHoe coaepricarye (Ha ypoBHe y4e6HBIX e CcTBHIA)
Pu3nKa U ee poJib B MO3HAHUHU OKPYKamuero Mmupa (6 1)
dusmuka — ®dusKka — HayKa O IIpupoze. SIBieHus BruBnenre paznuanii Mex1y GU3NIECKIMU U XUMHUYECKIMU
HayKa 0 IpHpoAe npupozpl. PusudecKue sIBICHUs: MIPeBPaNICHUAMH.
(249) MEXaHUUYECKHE, TEIIOBbIE, DIIEKTPUYECKHUE, PacnosznaBanue U knaccuuranns GU3HUSCKUX SBICHUIL:
MarHUTHBIE, CBETOBBIE, 3ByKOBbIC. BelecTBo, | MEXaHMYECKUX, TEIJIOBBIX, JMEKTPUUECKUX, MATHUTHBIX
Teno, Matepus. Gu3nYecKue CBOWCTBA Tel U CBETOBBIX.
HaGmonenre n onncanue GU3NIECKUX SBICHUMA
EcrtecTBenHo- EcrecTBeHHO-Hay4YHBII METO/ O3HAHMUSA: Paznmuats MeTopl H3ydeHHs HU3UKH.
HAYYHBI MeTOJ HaOJI0/ICHNEe, TIOCTAHOBKA HAYIHOTO BrraBrmkeHne TUoTes, OOBSICHSIONMNX SBICHUE: OT YETO MOXKET
no3HaHus (1 4) BOIIPOCA, BBIIBIDKEHHUE TUIIOTES, 3aBUCETH BPeMs OCTBIBAHHMS 4as 10 KOMHATHOW TeMITepaTypEhl.
9KCHEPUMEHT M0 IPOBEPKE THITOTES, [Ipennoxenne crioco60B MPOBEPKU THIIOTES.
00BsICHEHHE HAOIIO1aeMOTO SBJICHUS. [IpoBenenne nccinenoBaHus 110 MPOBEPKE THIIOTE3BI O TOM, UTO
Onucanue Gpu3nyeCKuX ABIEHUH C MOMOUIBIO | pa3M4Me BO BPEMEHHU MajeHHs TEN 00yCIOBIEHO
Moienei COTIPOTHUBJIEHUEM BO3.IyXa.
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IocTpoenune mpocteimux Moeneii Gu3nIeckux sSBICHUN
(B BHJIC PUCYHKOB WJIM CXEM), HAIIPUMEP MaJICHHUE TIPEIMETA;
MPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa

dusnyeckne
BEJIMYHHBI (3 1)

®dusnyeckue BeNUUUHbL. M3mepenue
¢u3HyecKuX BenuuuH. MexIyHapomHas
cucrema enunul. [Ipocreitmue
n3MepuTenbHble Iproopsl. Lena nenenus
mKasl npudopa. Ipenensr usmepeHus.
IIpsiMble 1 KOCBEHHBIC U3MEPEHHUS.
AGcomoTHas MOTPENTHOCT U3MEPEHNSI.
3anuch pe3yabpTaTa MpSIMOro H3MEPEHHs C
Y4ETOM a0COIIIOTHOH MOTPEIIHOCTH
U3MEpPEHUH.

JlabopamopHhulie pabomul

1. Onpenernenue nokazaHuil K3MEPUTETBLHOTO

npudopa.
2. VI3mepenne pazMepoB MajlbIX Tell

OrnpernernieHne LEHbI ASNCHHS LIKAIIbI H3MEPHTEIBHOTO pudopa
U €r0 NOKa3aHUM.

V3mepeHne TMHEHHBIX pa3MepOoB Tel U IPOMEKYTKOB BPEMEHN
C y4eTOM IOTPEIIHOCTEH.

W3mepenne o0beMa KUAKOCTH.

W3mepeHnue TemiiepaTypsl IPH OMOIIH XKHIKOCTHOTO
TEPMOMETpPa U JaTYUKa TeMIIEPaTypBl.

BBIIOTHEHHE TBOPYECKOTO 33aHHUs 1O TIOMCKY CIIOCOO0B
HM3MEpPEHHs BPEMEHU MEXy yaapamu myibca. O0cyxaeHne
HpeIaraeMbIX Coco00B U Ul KAKMX U3MEPEHUI MOKHO
UCIIOJIb30BaTh COOCTBEHHBIH MyJIbC

Pouib pusuku (1 4)

Kak ¢usuka 1 1pyrie ecTeCTBeHHbIC HAyKH
n3y4aroT npupoay. CoBpeMeHHbIe

JOCTIDKEHUS HayKH. Pons Gusukm u yaeHsIx

Hamreit CTpaHsl B Pa3BUTHH TEXHUYECKOTO
nporpecca. BnusHue TeXHOIOTHIeCKuX
MPOIECCOB HA OKPYKAIONIyIo cpexy. Pois

BblieieHne OCHOBHBIX 3TAIOB Pa3BUTHs (PU3MIECKON HAYKH.
O3HaKOMIICHHE C JICATENbHOCTHIO BBIIAIOUINXCS YUCHBIX.
OueHrBaHUE BKJIaa OTCUYECTBEHHBIX U 3apYOS)KHBIX YUCHBIX B
pa3BuTHE QU3HMKH, HUCIIOJIB3YSI HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenenue mony4ennoit
nH(MOPMAIMHU IPH TTIOATOTOBKE y4eOHBIX IPOEKTOB U
HCCIIEIOBaHUI
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¢usuky B GOPMUPOBAHUH €CTECTBEHHO-
Hay4yHOU TPaMOTHOCTH

IlepBonayajbHBIE CBeJeHHS O CTPOCHNH BemecTBa (5 1)

CtpoeHue
BemiectBa (1 9)

IIpencraBienns 0 CTpOCHUH BELIECTBA.
ATOMBI ¥ MOJIEKYJIbI, HX pa3Mepsl. OTBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE
BEIIECTBA.

Jlabopamopnas paboma
2. V3aMepeHue pazMepoB MallbIX Tell
(HonoTHUTEIBHOE 33/1aHHUE)

HaburoeHne 1 HHTEPIPETAI|s ONBITOB, CBUICTEIBCTBYIOLINX
00 aTOMHO-MOJICKYJISIDHOM CTPOCHHH BEIIECTBA: OIBIT

C PacCTBOPEHHEM KPacKH B BOJIC; TEIIOBOE PACLINPEHIE
METAJNIMYECKOro0 I11apa; U3MEHEHHe 00beMa KHIKOCTH ITPU
HarpeBaHHu.

OreHka pa3MepoB aTOMOB M MOJICKYJI C HCHOJIb30BaHUEM (HOTO-
rpa¢ui, TTOJy4eHHBIX HA aTOMHOM CHJIOBOM MUKpockorie (ACM).
Ormpenenenne pa3mMepoB MabIX Tel

JliBixeHue

W B3aMOJIENCT-
BHE YaCTHI]
BewlecTBa (2 4)

JIBwkeHue yactul Beniecta. CBs3b
CKOPOCTH JBIIKEHHS YaCTHII C
TeMnepatypoi. bpoyHoBckoe BukKeHHE.
Juddysust B razax, ;KUAKOCTIX U TBEPIBIX
Tenax. B3auMHoe nputshkeHne u
OTTAJKHBaHUE MOJICKYIT

Habmronenne n 00bsicHeHrE OPOYHOBCKOTO ABHKCHUS U
sBICHUS TUPPY3UH.

[IpoBenenne u 00BSICHEHNE OTIBITOB 110 HAOTIOICHUIO
TETUIOBOT'O PACIIMPEHHUS Ia30B.

IIpoBeneHne 1 0OBSICHEHHE OMBITOB IO OOHAPYKEHHUIO CHIT
MOJICKYJIAPHOT'O NPUTSIXKEHUS U OTTAJIKUBAaHUSA

ArperaTHble
COCTOSIHUA
BellecTBa (2 4)

ArperaTHble COCTOSIHUS BELIIECTBA: CTPOCHHE
ra3oB, XKUJAKOCTEH 1 TBEPIbIX
(KpUCTAJUTMYECKHX ) TEIL.

B3anMOCBs3b MEXK/y CBOWCTBAMH BELIECTB B
Pa3HBIX arperaTHbIX COCTOSIHHUAX M HX

OmnucaHue (¢ UCIOIb30BAaHUEM NPOCTHIX MOAENEH) OCHOBHBIX
pa3MyYUid B CTPOCHUM Ta30B, XKHUAKOCTEH 1 TBEP/IBIX TEIL.
OObscHeHHE MaJIOi CXKMMaeMOCTH KHUAKOCTEH W TBEPBIX Tel,
GOJIBIION CKIMAaEMOCTH I'a30B.

OO6bsacHeHne coxpaneHus! GOPMBI TBEPBIX TN U TEKYyIeCTH
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ATOMHO-MOJICKYJISIPHBIM CTPOCHHUEM.
Paznuune B MONEKyISIPHOM CTPOCHUH
TBEPJIBIX TE, KHUIKOCTEH 1 Ta30B.
OOBsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE MOJICKYJISIPHOTO
ctpoerust. OcoOOEHHOCTH arperaTHbIX
COCTOSIHHI1 BOJIBI

KHUIKOCTH.

[IpoBeneHne ONBITOB, JOKA3bIBAIOIINX, YTO B TBEPAOM
COCTOSIHUH BOJBI YAaCTHUIIBI HAXOATCS B CPEJHEM AANbIIe IpYyT
OT Jipyra (IUIOTHOCTh MCHBIIIE), YEM B JKHIKOM.
YcraHoBIIEHIE B3aHMOCBS3H MEXIY 0COOCHHOCTSIMA
arperaTHBIX COCTOSTHHI BOJIBI M CYyIIIECTBOBAHHEM BOJHEIX
OpraHu3MOB

B3aumoneiictBue tea (23 4)

MexaHu4ecKoe
JBuxeHue (4 4)

Mexanndeckoe JBHkKeHHE. TpaekTopus
JBH)KEHUs Tela, MyTh. PaBHOMEpHOE 1
HepaBHOMepHoOe ABIKeHne. CKOpOCTb.
CpenHsisi CKOPOCTb IIPU HEPABHOMEPHOM
JBrxkeHnn. OnpeneneHne myTH,
HPOIiIEHHOTO TENIOM IPH PABHOMEPHOM
JBH)KEHHH, IO GOPMyJIE U C TIOMOIIBIO
rpadukoB. HaxoxIeHne BpeMeHH JABIKEHUS
ten. [IpsmonrHeliHOe paBHOYCKOPEHHOE
JBixeHue. YckopeHue. CKopocTb IIpU
IPSAMOJMHENHOM PaBHOYCKOPEHHOM
JIBIKEHUH

HccnenoBanue paBHOMEPHOTO IBHKEHUS U ONIPEEICHUE ero
MIPU3HAKOB.

HaGmoierne HepaBHOMEPHOTO IABIDKECHHS U OIIPE/ICNICHUE €T
OTJINYUH OT PABHOMEPHOTO JBHKEHHSI.

Pemenne 3aa4d Ha onpe/eeHNe My TH, CKOPOCTH B BpEMEHH
PaBHOMEPHOTO JBUXKEHUS; YCKOPEHUsI, CKOPOCTHU U BpEMEHU
IPSMOJIMHEITHOT0 PaBHOYCKOPEHHOT'O JIBIKEHHUS.

Ananm3 rpaKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH
IIPU PaBHOMEPHOM JBIKCHUHU, CKOPOCTH U YCKOPEHUS OT
BpPEMEHH TPH NMPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBI)KEHHU

Hnepuus, macca,
IJIOTHOCTB (9 4)

SIBneHre uHepIUU. 3aKOH HHEPLUH.
IIposiBneHue sBIEHNUS HHEPIIUH B OBITY H

OOnbsicHeHHE U IPOTHO3UPOBAHKE SIBICHUH, 00yCIOBIEHHBIX
WHEpIHEeH, HallpIMep: YTO MPOUCXOAUT MPH TOPMOKEHHHU HITH
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TeXHUKe. B3aumopelicTBue Te1 Kak Npu4ruHa
WU3MEHEHHSI CKOPOCTH JBIKCHUS TEI.

Macca xak Mepa HHEPTHOCTH TeJa.
OmnpenereHue Macchl Tella B pe3ysibTaTe ero
B3aMMOICUCTBUS C IPYTUMU TellaMH.
BrusicHeHue ycnoBuii paBHOBeCHS y4eOHBIX
BECOB. M3MepeHne Macchl Tela Ha Becax.
IInotHOCTH BemiecTBa. Mi3MeHeHne
IJIOTHOCTH OJHOI'O U TOTO K€ BEIECTBA B

3aBUCHUMOCTH OT €Tr0 arperaTHnoro COCTOAHUA.

OHpe}ICHCHHC MaccChI T€J1a I10 €To OGT:CMy nu
IIJIOTHOCTH, 0o0beMa Teja o ero Macce u
I0THOCTH. CBSI3b IJIOTHOCTH C
KOJIMYCCTBOM MOJIEKYJ B €IMHULIE o0beMa
BCIICCTBA.

Jlabopamopnwie pabomol

3. N3mepenne Macch Tena.

4. Uzmepenne o0beMa TBEPIOTO TeTa.

5. OnpezeneHye MIOTHOCTH TBEPAOTO TeNA.

Koumponvuas paboma
1o TeMaM «MeXaHHIeCKOe JBHKCHHUECY,
«Maccay, «IIIOTHOCTD BEIIECTBaY

PE3KOM MaHEBpe aBTOMOOMIIS, TOYEMY HEBO3MOKHO MTHOBEHHO
MIPeKpaTUTh ABMKEHUE Ha BEJIOCUIIEE MM CaMOKaTe U T. .
[IpoBeneHne 1 aHAIH3 OIBITOB, AEMOHCTPHPYIOLINX N3MEHEHHE
CKOPOCTH ABW)KCHUS Tella B pe3yJIbTaTe IeHCTBHS HA HETO
JIPYTUX Tel.

[IpoBenenne 1 aHAIH3 OIBITOB, AEMOHCTPHPYIOLIHX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJa OT €r0 MacChl IPH
B3aUMOJCHCTBHUU TEIL.

Pemenue 3aa4 Ha onpezieneHne Macchl Tea, ero oobemMa i
IUIOTHOCTH.

V3mepeHne Macchl TeNa pa3IMIHBIME CIIOCOOaMIL.

U3mepenne o0beMa TBEpIOro Tea.

OmpeneneHye INIOTHOCTH TBEPOTO TENA B PE3yNbTaTe
M3MEpEeHHs ero Macchl U 00beMa.

[IpoBeneHne SKCIIEpUMEHTA 10 CPABHEHUIO TNIOTHOCTH BOJBI U
MOJIOKA.

Onucanre u 00bSICHEHNE SKCIIEPUMEHTOB 110 (pH3HKe,
HCTIONB3YSI HHTEPHET-PeCcype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasaen «'uapo- 1 a3poAHHAMHUKAY)

Cuta. Bugsl cin

Cuna KaK XapaKTepUCTHKa B3aUMOACHCTBUS

I/I3yquHe B3aI/IMOJleI\/'ICTBI/I$[ KaK IPpUYHUHBI UBMEHEHUA CKOPOCTH
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(104)

Tell. SIBnenue TaroreHus. Cuia TSDKECTH.
Cuna ynpyrocty U 3akoH ['yka. CBsi3p MexIy
CHUJION TSXKECTH U Maccol Tena. Bec Tena.
Otan4ue Beca Tena OT CHUIIBI TSXKECTH.
HesecomocTs. Cuita TSDKECTH Ha APYTHX
iaHeTax. Gu3ndecKre XapakTepUCTHKU
mwia”er. /lunamomerp. M3mepenue cuisl ¢
HOMOIIbI0 JUHaAMoMeTpa. ClloKeHUe Cull,
HAaIpaBJICHHBIX 10 OJHOHU NPsIMOil B 0OJJTHOM
HAIpaBJICHUU U B IPOTHBOIOI0KHBIX.
PaBHoneiicTByromas cut. ['papudaeckoe
H300paKeHNEe PaBHOACHCTBYOLICH ABYX CHIL.
Cuna Tpenus. MI3MepeHne CHIIbI TpeHUS
cKonbkeHnsl. CpaBHEHHE CHITBI TPEHHS
CKOJIBKEHHMS C CHIION TPEHHS KaueHHs.
CpaBHeHHE CUJIbI TPEHUS C BECOM TeJla.
Tpenue nokos. TpeHue B npupoje u
TexHuke. CocoObl yBeTHYCHHUS 1
YMEHBIIEHHS TPEHHUS.

Jlabopamopnwie pabomol

6. MiccnienoBaHue CHITBI YIIPYTOCTH.

7. I'paxynpoBanne NpyXUHBI 1 H3MEPEHHUE
CHJI TMHAMOMETPOM.

8. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS
CKOJIBXXEHHMS OT IUIOIIAIH CONTPUKOCHOBEHHMS
TeJN ¥ MPUKUMAIOIICH CHIIBL.

Tela WIH ero AeopMariiy.

Ormiicanue peasIbHBIX CUTYali B3aHMOCHCTBHS Tl C TOMOIIBIO
Mogelnel, B KOTOPBIX BBOAUTCS TIOHATUE U H300paKEHNUE CUIIBL.
W3zydenne cuisl ynpyroctu. MccienoBanue 3aBUCHMOCTH CUJIBI
YIPYTOCTH OT YAJIMHEHUS] PE3MHOBOTO IIHYpPa WU MPYXKUHBI

(c moctpoenuem rpaduxa).

AHanm3 NpakTHYECKUX CUTYaIHi, B KOTOPBIX TPOSBIISIETCS
JeHCTBUE CHIIBI yIPYrocTH (YIPYrocTh Msida, KPOCCOBOK, BETOK
JiepeBa u 1ip.).

AHanm3 CUTyalui, CBSI3aHHBIX C SIBIICHUEM TATOTCHHUSI.
OObsacHeHHEe OpOUTATEHOTO ABIKEHHS IITaHET C
HCIIOJIB30BAHNEM SIBJICHUS TATOTEHHS U 3aKOHA HHEPIIHN.
M3mMepenne Beca Tea ¢ MOMOIIBI0 TuHaMoMeTpa. OO0CcHOBaHHE
3TOTO crocoba U3MEpEeHHs.

AHanmm3 ¥ MOJIETMPOBAHHUE SBICHNS] HEBECOMOCTH.
DKCIepUMEHTAIBHOE TT0JTyYeHHE MTPABUIa CII0KEHHS CHII,
HalpaBJICHHBIX BJIOJIb OJHOU MpsiMoi. OnpeneneHne BeTMYHHBI
PaBHOAEHCTBYIOLIEH CHIL.

V3ydeHne CUIIBI TPEHHST CKOJILKEHUS U CHITBI TPEHHS TTOKOSL.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS OT CHJIBI JJABICHUS

U CBOMCTB TPYILIUXCS TOBEPXHOCTEMH.

AHanm3 NpakTHIECKUX CUTYaIHUi, B KOTOPBIX HPOSBIISETCS
JIeHCTBHUE CHIIBI TPEHUSI, HCIOJIB3YIOTCS CIOCOOBI ee
YMEHBIICHUSA UJIN YBEIIUYCHUSA (KaTaHl/Ie Ha JIbDKaX, KOHbKax,
TOPMOXKCHHUE aBTOMOGI/I.]'lﬂ, HCIIOJIb30BAHHUEC IMMOALIUITHUKOB,
IJ1aBaHUC BOJHBIX )KUBOTHBIX H le)
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Koumponvras paboma
o TeMaM «Bec Tenay, «I'papuueckoe
n3o0paxenue cum», «CHITbDy

Pemenne 3aa4 ¢ ucnons3oBaHueM (OPMYII JUTS pacdeTa CHIIbI
TSDKECTH, CHITBI YIIPYTOCTH.

AHanu3 TEKCTOB U3 pyOPUKH «ITO JIFOOOIBITHOY, BHITOJHEHUE
3aaHui 10 TEKCTaM (CMBICIIOBOE UTCHUE).

Ommcanne 1 00BSICHEHUE 3KCIIEPUMEHTOB IO (PH3HKE,
HCTIONIB3YSI HHTEPHET-Pecypc
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnen «Cuisl B IpUpOIE»).

BrimonHenue 3agaauit i GOpMHUPOBAHUS €CTECTBEHHO-
HayY4YHOH rpaMOTHOCTH 10 TeMaM: «Kak JBUTaloTCs yIUTKH U
ci3HU?Y», «TOpMO3HOI yTh aBTOMOOMIIS, HCIIOIB3YS
HHTEpHET-Pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, orieHka MoIy9IeHHBIX
pe3ynbTaToB

JlaBieHue TBepABIX TeJ, :KUAKOCTel U razos (20 1)

[JlaBienue. [lepe-
Jiada JaBJieHust
TBEPALIMU
TeJIlaMH,
KUAKOCTAMH U
razamu (3 4¥)

JaBnenne. CrocoObl yMEHbIIEHHS U
yBelIMUYeHHMs AaBjeHus. JlaBnenue rasa.
3aBHCHMOCTD JIaBJIEHMs ra3a OT 00beMa,
temneparypsl. [lepenaya naBneHns
TBEP/bIMH TeJIaMH, )KUAKOCTAMHU M Ta3aMu.
3akoH ITackains. [ITHeBMaTHUECKIE MALTUHEI

AHanu3 1 00BSICHEHUE OIBITOB U MPAKTHIECKUX CHTYALHH,

B KOTOPBIX TPOSBIISETCS CUJIA IaBICHUSL.

O6ocHOBaHME CITOCOO0B YMEHBILEHUS U YBEINUEHHS JaBICHUS.
W3ydeHne 3aBICUMOCTH JABJICHNUS ra3a OT 00beMa U TeMIIePaTyphL.
HW3y4enne ocoOOCHHOCTEH NepeJauyl AaBICHHS TBEPIBIMH
TeIaMu, )KUAKOCTAMH 1 razamu. OO0CHOBaHHUE PE3yIIbTaTOB
OIBITOB OCOOEHHOCTSIMU CTPOCHHS BEIIECTBA B TBEPIIOM,
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JKUJIKOM U Ta3000pa3HOM COCTOSTHHUSAX.

BriiBrkeHHe TUIIOTE3, OOBICHAIOMINX SBIECHHUE: YTO IPOU30IIeT
C BO3JIYIIHBIM IAPUKOM, BEIHECCHHBIM M3 KOMHATHI Ha YITUILY
3uMoii. [IpoBesieHue ombiTa 1 00BICHEHUE HAOII0IaEMOTO
SIBIICHHS.

DKCIepUMEHTAIBHOE JOKA3aTeIbCTBO 3akoHa [lackas.
Pemmenue 3agad Ha pacyeT AaBICHUS TBEPAOTO TEIa.

Onucanre u 00bSICHEHNE SKCIIEPIMEHTOB 110 (pH3HKe, UCTIONB3YS
unrepHer-pecype https://www.getaclass.ru/course/fizika-v-
opytah-i-eksperimentah (pasmen «'napo- u aspoguHaAMUKaY).
Brimonsenue 3aqanuit Uit GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM rpaMoTHOCTHU 10 TeMme «IleckocTpyiiHbIil armapar,
HCTIONIB3YSI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQ9ECCS, omenka momy4eHHBIX
pe3yabpTaToB

[aBieHue
KUAKOCTH (3 1)

3aBUCHUMOCTh JIaBJICHHS KUIKOCTH OT
ryOuHbL. JlaBlieHue B )KUIKOCTH U Ta3e,
BLI3BAHHOE JENCTBUEM CHUJIBI TSXKECTH.
PacueT naBiieHUs KUIKOCTH HA JHO M CTEHKH
cocyna. ['mapocrariuueckuii mapaaokc.
Coobmaromruecs: cocynsl. OG0cHOBaHHE
PacIIoNOKEHUS MOBEPXHOCTH OJJTHOPOTHOM
JKUJIKOCTH B COOOMIAIOMINAXCS COCYyAax Ha
OJIHOM YpOBHE, a JKUIKOCTEH ¢ pazHOU

HccnenoBanue 3aBUCMOCTH JTABJICHUS KUIAKOCTH OT TITyOUHBI
MOTPYKCHUS U TUNIOTHOCTH KUIKOCTH.

Ha6umonenue u 00bsACHEHHE THAPOCTATHIESCKOTO TTapagoKca

Ha OCHOBe 3aKkoHa [Tackais.

N3ydeHne cOOOIMIAONIIMXCS COCYIOB.

Pemrenne 3a/1a4 HA pacyeT AaBICHUS KHUIKOCTH.

OOBsiCHEeHHE IPUHIINIIA AEHCTBUS THAPABIHYECKOTO Mpecca.
Ananu3 u 00BsICHEHHE PAKTUYSCKUX CUTYALHIA,
JIEMOHCTPHUPYIOIIUX MPOSIBICHHE TaBICHU KUAKOCTH M 3aKOHA
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TUIOTHOCTBIO — Ha Pa3HBIX YPOBHSIX.
VeTpoRCTBO U IEHCTBHE 1ITI03A.
T'uppasnuyeckue MexaHU3MBI

IMackauns1, HarpuMep MPOIIECCOB B OPraHU3Me IIPU
TITyOOKOBOJIHOM HBIPSHHU.

Wsrorosnenue Moaeny poHTaHA.

Pemenne 3aad Ha pacyeT AaBJICHUS KHIKOCTH Ha JTHO U
CTEHKH COCyJia.

Brmonaenne 3axannit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM rpaMOTHOCTHU 10 TeMaM: «lccinenoBaHre MOPCKUX
TTyOHH C MOMOIIBI0 0aTHCKAPOBY, «APTE3NaHCKas CKBAKHHAY,
HCTIONB3YSI HHTEPHET-PEcype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHKa MOTyICHHBIX
pe3yIbTaToB

AtMocdepHoe
Jasnenue (5 9)

Bec Bozayxa. Atmocdepa 3emin 1
aTMocdepHoe napnenue. [Ipuanabs
CYIIECTBOBAHUS BO3/IYIIHOI 000IOUKH
3emin. Brimsiare atMocdepHOTo naBieHHs Ha
JKUBBIE opranu3Mbl. OnbitT Toppudenm.
Pacuer cuibl, ¢ KOTOpOii arMocdepa 1aBUT
Ha OKpy>Karolye npeamersl. Mizmepenue
aTMoc()epHOTO AaBlIeHHs. 3aBUCHUMOCTb
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI

HaJ| ypoBHeM Mops. [IpuGopst s
M3MepeHHst aTMOC(EpHOTO TaBIICHNS.
Bapomerp-aneponn. Mcnons3oBanue ero npu
METEOPOJIOTUIECKUX HAOTIOJCHHSIX.
VYCTpoHCTBO M IPUHIMIT AEUCTBUSI OTKPHITOIO

DKcIepuMeHTaIbHOEe 00HAPYXKEHHUEe aTMOC(HEPHOTO NaBICHHUS.
AHanmu3 1 00BSICHEHHUE OIBITOB U MPAKTHIECKUX CHTYAIHH,
CBSI3aHHBIX C JEHCTBHEM aTMOC(HEPHOTO AaBICHUSL.
OOBsicHEHHE CyIIeCTBOBaHUS aTMoc(hephl Ha 3emie U
HEKOTOPBIX IIAHETaX WM €€ OTCYTCTBHS Ha IPYTHX IUIaHeTaX 1
Jlyne.

OO0bsiCHEHHE N3MEHEHHUS IUIOTHOCTH aTMOC(hepHl ¢ BHICOTON

" 3aBUCHUMOCTH aTMOCCbepHOFO JaBJICHUS OT BBICOTHI.
3ydenne ycrpoiictBa GapoMeTpa-aHepoOna.

Ompenenenne aTMOCHEPHOTO JABIECHHS C TOMOIIBIO
GapomMeTpa-aHepoua.

YcraHoBIEeHHE 3aBUCHMOCTH MEXKAY U3MEHEHHEM YPOBHS
KHUIKOCTH B KOJIEHaX MAaHOMETpa U aBICHHEM.

Perenye 3a1a4u Ha pacyeT aTMOC(EPHOTO J1aBJICHHUS.
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JKUAKOCTHOTO M METAJUTHYECKOTO
MaHOMeTpoB. [IpuHiun necTeus
MOPIIHEBOT0 KUAKOCTHOTO Hacoca U
TUIPAaBIMYECKOrO Ipecca

Omnucanre 1 00BSICHEHHE IKCIIEPUMEHTOB 10 (pH3HKE,
HCIIONb3Ysl HHTEPHET-PECYPC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasgen «['uapo- U adpoTUHAMUKAY).

Brimonnenne 3aZ[aHI/II71 I q)OpMI/IpOBaHI/ISI CCTCCTBCHHO-
Hay‘lHOfI T'paMOTHOCTH IO TEMaM: «ABTOMaTHYECKAsA CHCTEMA
ITIOUJIOK), «CwmsiTas 6yTLIJ'IKa>), «["onocoBoi arnmnapar 4€JIOBEKa»,
HCIIONB3Ysl HHTEPHET-PECYPC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, orieHKa MOIyHIEeHHBIX
pe3ynbTaToB

JleficTBUE
*KUJKOCTH U ra3a
Ha NOTrpy>KeHHOe B
HuUX TeJio (9 4)

JleiicTBHE )KUAKOCTH U ra3a Ha IOTPY>KEHHOE
B HUX TeJI0. ApXHUMeI0Ba cujla. 3aKOH
Apxumena. [1naBanue ten. Ycnosus
TUIAaBaHMS TeJla B )KUAKOCTHU. [1maBaHme
cynoB. Bo3nyxonnaBanue

Jlabopamopnwie pabomol

9. 3y4yeHue BHITAIKABAIOIIECH CHIIBL,
JIEHCTBYIOMIEH Ha ITOTPYXEHHOE B KHIKOCTh
TEJIO.

10. BeIsicHeHHe yCIIOBHI IUIaBaHUs Tena B
KUAKOCTH.

Koumponvuas paboma

1o TeMe «JlaBlieHue TBEp/BIX Tell,
JKUJKOCTEH U Ta30B»

DKCcIepuMEHTaIbHOEC 00HAPYKEHUE JICUCTBHS KUAKOCTH U ra3a
HAa MOTPY)KEHHOE B HUX TEJIO.

M3ydeHune BeITANKUBAIOIICH CUIIBI, ACHCTBYOIIEH HA
MOTPYKEHHOE B JKUAKOCTH TEJIO.

[IpoBenenne u 00CyXIeHNE ONBITOB, JEMOHCTPUPYIOLITHX
3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIONIEH Ha TEJIO0
B KHIKOCTH, OT 00beMa IOTPY>KEHHOH B KHIKOCTh YacTH Tela
U OT IJTIOTHOCTH KUJKOCTH.

VccnenoBanre 3aBUCMMOCTH Beca Tejia B BOJIe OT 00beMa
MOTPYXEHHOHU B KHJIKOCTh YacTH Tela.

Pemer—me 3aa4 Ha npnMeHeHne 3aKOHa Apnge)la u yC.]'lOBI/Iﬂ
IUIaBaHUS TEIL.

KoncrpynpoBanue apeomerpa.

KoHcTpyrnpoBaHue JIOIKH H OTIpeieNieHne ee
rpy30M0bEMHOCTH.
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AHann3 TeKCTOB U3 PYOPHKH «ITO JHOOOMBITHOY, BHIIOTHEHHE
3a/IaHui 110 TeKCTaM (CMBICIIOBOE YTCHUE).

Omnucanre 1 00BSICHEHHE KCIIEPUMEHTOB M0 (pH3HKeE,
HCTIONIB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnen «I'uapo- 1 a3poAHHAMHKAY).
Brimonaenue 3axanuit 15t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM I'paMOTHOCTHU IO TeMaM: «lI3MepeHue )KupHOCTH
KOPOBBETO MOJIOKa», « ToHOMeTpY», « ‘Illapsl sxenanuii”, wim
HebOecHble (oHApUKNY, «[11aBaHne pBIOY», HCTIONB3YS HHTEPHET-
pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, orieHKa MOITyIeHHBIX
pe3yabTaToB

Padora U1 MOIIIHOCTD.

Oueprus (12 4)

Pa6oTa
U MOLIHOCTB (2 4)

Mexanndeckast pabota, ee Gpu3nuecKuii
CMBICII. MOIIHOCTh — XapaKTepUCTHKA
CKOPOCTH BBIIIOJITHEHUA pa6OTbl

DKCIepUMEHTAIBHOE ONpeielIeHe MEXaHNIeCKOi paboThI
CHJIBI TSDKECTH TIPH MaZIeHUH Tella ¥ CUIIBI TPEHHS TIPH
PaBHOMEPHOM IE€pEMELICHUH Tella 110 FTOPU30HTAIBHON
MTOBEPXHOCTH.

OmnpeneneHne MOIHOCTH, Pa3BUBAEMOM TIPH MOIBEME TPY3a,
coBepIIas MpUCETaHuS.

Pemenue 3aga4 Ha pacyeT MEXaHUIECKOH paOOTHI H MOIITHOCTH
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IIpocTeie
MexaHu3MHI (6 1)

IIpocTbie MexaHU3MBI: phIyar, OJIOK,
HaKJIOHHAs IUIOCKOCTh. PaBHOBECHE CHIT Ha
peraare. [IpaBuio paBHOBeCHs phlyara.
Mowmenrt cuibl. [IpaBuao MOMEHTOB.
YeTpolCTBO U IeHCTBHE PHIYaXKHBIX BECOB.
Prruaru B TexHUKE, OBITY U IPUPOJIC.
IIpumenenue npaBuiia paBHOBECHUS phIdara K
Onoky. PaBeHCTBO paboOT MpH UCTIONB30BAHUH
MPOCTHIX MEXaHU3MOB. «30JI0TOE IIPABUIION
MexaHuku. [IoHATHE 0 TTOJIE3HOM U MOJTHOK
pa6ore. KIT/I mpocThIX MEXaHU3MOB.
TIpocTbiec MeXaHU3MBI B OBITY U TEXHHKE.
Ppruaru B Tene uemoneka.

Jlabopamopnsie pabomvl

11. BeiicHeHHE YCTIOBUS paBHOBECHS phlyara.
12. Onpenenenne KI1/] HakmoHHO#M
IIOCKOCTH

OmnpeneneHne BBIUTPHIILA B CHIIC IPOCTHIX MEXaHU3MOB Ha
MpuMepe prlvara, IOABMKHOTO U HETIOABMYKHOTO OJIOKOB,
HAKJIOHHOM INIOCKOCTH.

BrrsicHeHHe yCIOBHS paBHOBECHS phIyara.

OO6Hapy>KeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B Pa3IMIHbBIX
HHCTPYMEHTAX U IIPUCTIOCOOJICHHSIX, HCIIONB3YEMbIX B OBITY

Y TEXHUKE, a TaKXKe B )KUBBIX opranmsmax (MC — Ouomnorus).
OKcnepuMEeHTaIbHOE JOKA3aTeIbCTBO PABEHCTBA paboT mpu
MPUMEHEHUH POCTHIX MEXaHU3MOB.

Omnpenenenne KI1J] HakJIOHHO# IOCKOCTH.

Pemrenne 3a1a4 Ha MpUMEHEHNE TIpaBUIIa PaBHOBECHSI pbIyara 1
npaBuiia MOMEHTOB, Ha pacueT KI1JI.

Onucanue 1 00bSICHEHHE SKCIICPUMEHTOB 110 (PH3HKE,
UCIIONB3Ys HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «CraTHKa U MPOCTHIE MEXAHU3MBI»).

BrimonHenue 3agaauit i1 GOpMHUPOBAHUS €CTECTBEHHO-
HAyYHOH T'PAaMOTHOCTH TI0 TeMaM: «Pvraaru B mpupose»,
«J/IBrm>xeHne 4enoBeKay, UCTOJIb3Ys HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, oreHka momy4eHHbIX
pe3yNbTaToB

Mexanu4deckas
3Heprus (4 1)

Mexanndeckas OHEPTUA. Kunernueckas
SHEprus. 3aBUCHMOCTH KHHETHYECKOI
SHEPrumn OT MACChI T€j1a U €ro CKOPOCTH.

3KCHepI/IMeHTaHBH08 OIIPEACICHUE NU3MCHCHUA KHHETHYECKOU
¥ IOTCHIIUATILHOU OHEPTUH TEJIa ITIPU €TO0 CKAaTbIBAHUHU 110
HaAKJIOHHOH IIJIOCKOCTH.
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ToTeHuuanbHast SHEPrus. 3aBUCUMOCTD @opMyIHpOBaHHE HA OCHOBE HCCIIECA0BAHHUS 3aKOHA

HOTEHLHUAIBHOI SHEPTUHU TeJIa, HOIHATOTO COXpaHCHHs MEXaHU4YECKOH SHEePIUH.

HaJ| 3eMJIeH, OT er0 MacChl M BBICOTHI OO6cy>xeHre rpaHull IPIMEHUMOCTH 3aKOHA COXPaHEHHS

noxseMa. [IpeBparieHne MexaHHIecKoH SHEPIHU.

SHEpruy OJHOTO BHUJA B IPYyroi. 3akoH Pemenne 3aaq Ha pacyeT KHHETHYECKOH U MOTEHIIHAIBHOM

COXPaHEHHS PHEPTUH B MEXaHUKE. SHEPIHH Tela, C UCHOIb30BaHHEM 3aKOHA COXPAHEHHS YHEPTUH.
AHanN3 TEKCTOB U3 PYOPHKH «DTO JFOOOMBITHOY, BHIIOTHEHHE

Koumponvuasa paboma 3aJaHUH 110 TEKCTaM (CMBICIIOBOE YTCHHE)

o Teme «PaboTa 1 MOIIHOCTh. DHEPTHsI»

Pe3epBHoe Bpems (2 1)

8 kusacc (68 4, 2 4 B HeieI0)

TeMaTHYeCKHUIA OCHOBHbBIE BU/IBI 1€ Te/IbHOCTH YYalIUXCA
OcCHOBHOE coziepxaHue . .
6JIOK, TEMBI (Ha ypoBHe y4eOHBIX JieficTBHIA)

TenJioBble siBjeHus (28 4)

CtpoeHue OCHOBHBIE NOJI0KEHHSI MOJIEKYJISIPHO- Haburo/1eH1e 1 HHTePIPETAaL|is ONBITOB, CBUACTEICTBYOINX
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U CBOMCTBa
BewlecTBa (3 4)

KHHETUYECKON TEOpUH CTPOEHHUS BEILIECTBA.
Macca u pa3Mepbl aTOMOB H MOJICKYIL.
OmBITH, HOATBEPKAAIONINE OCHOBHBIE
TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKOM
TEOpUH.

ArperatHble cocTOsIHUS BelecTBa. Moenu
TBEP/IOTO, XKHUAKOTO ¥ ra3000pa3HOTo
cocTosiHUM BemecTBa. Kpucramindyeckoe u
amMop(HOE COCTOSHHMS TBEPOTO Tela.
Kpucranauyeckas pemerxa.

OOBsiCHEHNE CBOICTB I'a30B, JKUIKOCTEH U
TBEP/BIX TEJ Ha OCHOBE IOJI0KEHHI
MOJIEKYIIIPHO-KHHETHIECKOH TEOPHH.
CMmavnBaHNE U KANHULIPHbIC SIBICHUS.
3aBUCHMOCTD BBICOTHI TOBEMA JKUAKOCTH B
Kanuusipe oT poJia XKHUJIKOCTH U paauyca
Kanuusipa

00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA: OTIBITH

C PacTBOPEHUEM PA3IIMYHBIX BEIIECTB B BOJIEC, 10 OOHAPYKCHUIO
CHJI ME&XMOJICKYJISIPHOTO B3aUMOJCHCTBHA NpH 1e(hOpPMALIUH
TelL

Pemenue 3agad mo oleHUBaHHUIO KOJINYECTBA aTOMOB

WJIA MOJIEKYJI B €AMHUIIE 00beMa BEIIECTBA.

OOBsiCHEHHE Ha OCHOBE MOJICKYJISIPHO-KHHETUICCKOW TCOPUH
CTPOEHHMSI BEUIECTBa OCHOBHBIX Pa3jIMyUil B CTPOESHUH ra3oB,
JKUJIKOCTEH U TBEPJIBIX TEI; OPOYHOBCKOTO JBUKCHUSI, SIBJICHUS
T dy3ur U pasnuInuil MeXy HUMH.

IIpoBenenne u 00BSICHEHNE ONBITOB, JEMOHCTPUPYIOLIIX
SIBIICHUE CMAUMBAHUS M KallIJUIIPHbIC SBICHUS.

OOBsiCHEHHE POJI CMAaYNBAHUS B TEXHOJIOTUU KPACHIBHOTO
MTPOU3BOJICTBA TKAHEH, KAMMJUIAPHBIX SBICHUH AJIS TOTyICHUS
pacTEeHUSAMH MTUTAHKS U BOJBI U3 TIOYBHI.

Habmronenue, mpoBeneHre u 00bSICHEHHE OTBITOB 110
TEIUIOBOMY PaCIIUPEHUIO Ia30B, HKHUAKOCTEH U TBEPIBIX TEI.
OOBsicCHEHHE COXpaHeHHsT 00beMa TBEPBIX TEl, TEKYUECTH
JKUJIKOCTH (B TOM YHCIIE, PAa3HHIBI B TEKYYECTH IS PA3HBIX
JKUKOCTEH ), TaBJICHUS ra3a.

[IpoBeneHne ONBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
TTABIICHUS BO3MIyXa OT ero 00beMa U HarpeBaHUs HIIH
OXJIQXICHUSI, U UX 00BSICHEHHE Ha OCHOBE MOJIEKYJISIPHO-
KHUHETUYECKOU TEOPHH.

AHanu3 NpakTHYeCKUX CUTYaIMH, CBSI3aHHBIX CO CBOHCTBaMU
ra3oB, XKHUJIKOCTSH U TBEPIBIX TEI.
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Brmonnenue 3a,Z[aHI/II71 JJIA q)OpMPIpOBaHI/ISI CCTCCTBCHHO-
Hay4YHOI rpaMOTHOCTH 10 TeMaM: «KanmuisipHOCTs (KOPHU 1
cTe0JI pacTeHU )», UCIIONIB3YSI HHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, oreHka momyIeHHbIX
pe3yapTaToB

TenioBbie
mpouecchl (25 4)

Temmneparypa. TernoBsle sBieHus. CBsi3b
TEMIIEPATypPhI CO CKOPOCTHIO TEIJIOBOT'O
JBIDKEHHS YacTHI. TeroBoe paBHOBECHE.
Cas13p Temneparyp 1o mxane Kenssuna n
mkanue Llenbcus. AGCOMIOTHBIH HYITb
TeMmeparypsl. TemIoBoe pacinpenue

U CXKaTHe.

Buytpennsis sneprusi. Crioco0bl H3MEHEHHUS
BHYTPEHHEH SHepruu: Terionepeaada u
COBepIlIeHHE PabOThl. YBeINUYeHHE
BHYTPEHHE! SHEprUH Teja COBEpIIEHUEM
paboTHI HaJl HUM HJIH €€ YMEHBIICHHE IIPH
COBEpIICHUH PaboThI TeoM. Busr
TETIIONepeiauy: TEIUIONPOBOTHOCTb,
KOHBEKIHUS, U3IIydeHne. Pasmane
TEIUIONPOBOJHOCTEH pa3HBIX BELECTB.
KoHBEKIHS B )KHIKOCTSAX U ra3ax.
OO6npsacHenne koHBeKIMH. Ilepenayda sneprun
m3nydeHreM. OcoOEHHOCTH BHOB

OO6ocHOBaHME NPABIII H3MEPEHUSI TEMIIEPATYPHI.

CpaBHCHHE Pa3IMIHBIX CITOCOOOB U3MEPCHUS U IIIKAJ
TEeMIEpaTypBL.

Habmronenne u 00bsICHEHNE OTIBITOB, JEMOHCTPUPYIOLITHX
HU3MEHEHUE BHYTPEHHEH SHEPruM Tena Terionepeadei,
COBEpUICHHEM PaOOTHI TEJIOM U pabOTHI HaJl TEIOM.
Habmronenne u 00bsICHEHNE OTBITOB, 00CYXKICHNE
NPaKTUYECKUX CUTYalUi, IEMOHCTPUPYIOIINX Pa3JINuHbIe BUIBI
TeruIonepeiadi: TeIUIONPOBOIHOCTh, KOHBEKIHIO, H3TydeHHUE.
CpaBHEHHE BHIOB TEILIONEpeIadm.

VccnenoBaHye TEMJIONPOBOAHOCTH Pa3IMYHBIX BELIECTB.
N3yuenue ycTpoicTBa KalopuUMeTpa.

W3zydenne nponecca TemiooOMeHa IIpy CMEMINBAHUH XOJIOXHOI
U TOpsiueit BOJBI.

HaGmoieHne ycTaHOBIEHHS TEINIOBOTO PABHOBECHS MEXKITY
ropsiuedl ¥ XOJOJHOW BOJIOM.

OrmnpezeneHne KOJMYeCTBA TEIUIOTHI, HOIYyYEHHOT0 BOAOH IpH
TeHHOOGMCHe C Harp€TbhiM MCTAJVIMYECKUM LHUJTUHAPOM.
3Mepenue yaenbHOil TeII0OEMKOCTH BEIIECTBa.
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TeTIIoNepe1ayu.
KonnuectBo Temnotsl. Y aenbHast
TEMIOEMKOCTh BellecTBa. TermiooomMeH

U TemioBoe paBHoBecHe. Dopmyrna st
pacdeTa KOIUUeCcTBa TEILIOTHI,
HEoO0XOMMOTro JJIsl HarpeBaHHs TeNa UIn
BBIICISIEMOTO MM IIPH OXJIKICHHN.
YpaBHeHHEe TeIUIOBOTO Oananca. Y CTpOHCTBO
U IIPUMEHEHHE KaJopuMeTpa.

DHeprus TOIUIMBA. Y IeNbHas TEIIoTa
cropanus TormBa. Qopmyna a1 pacuera
KOJIMYIECTBA TETJIOTHI, BBLICISIEMOTO IIPU
cropaHuy Tomnusa. [IpeBpaimenue
MEXaHIMYECKOH SHEPTHH BO BHYTPEHHIOIO.
TlomHast sHEpTrUs CHCTEMBI TEIL.
W3onupoBaHHas cucTeMa. 3aKOH COXPaHEHUs
1 MIPEBPAICHNs YJHEPTUHM B MEXaHUUECKUX U
TEIJIOBBIX MIPOLeccax.

[InaBneHue u oTBepAEBaHUE
(KpUCTaIH3anus) KPUCTAIUINIECKUX TeJl.
Temmneparypa miasnerus. [ papux
TUTABJICHUS M OTBEPACBAHUS
KPHUCTAINTMYECKUX TeN. Y AeNbHas TeIIoTa
wiaBsieHus. OObSICHEHHE MTPOIIECCOB
IJIABJICHUA U OTBEPACBAHUA HA OCHOBE
MOJIEKYJIIPHO-KMHETUUECKOW TEOPHH.
dopmyna a5t pacyeTa KOJIMYeCTBa TEIIOTHI,

Pemenne 3aad, CBI3aHHBIX C BEIYMCIEHHEM KOJIMIECTBA
TEIDIOTHI IPH TEIUI000OMEHE; C MCIONb30BaHHEM ypaBHEHHS
TETJIOBOro OanaHca.

AHanu3 cuTyalui NpakTHYECKOTO UCTIOIb30BAHUS TEILIOBBIX
CBOICTB BEILIECTB U MaTepUaJIOB, HAIIPUMED, B IETAX
SHEPTrocOepeIKEHUS: TEIUIOM30IIALIU, YHEProcOeperaomie
KPBIIIH, TEPMOAKKYMYJISITOPHI H T. 1.

Pemenne 3a1a4, CBSI3aHHBIX C BEIYMCICHAEM KOJINYECTBA
TEIIOTHI, BEIEIISIONIETr0Cs! P CTOPAaHUH PA3IMYHBIX BHIOB
TOILTUBA

HaGumonenne mporecca miIaBaeHUs KPUCTAIUINYECKOTO
BemecTBa — Jbaa. CpaBHEHHUE MPOIECCOB ILIABICHUS
KPHCTAUIMIECKHUX TeT U pa3MATHICHHS IPH HarPeBaHUHI
aMOp(HBIX TeEIL.

Habnronenne siBneHnit ncnapeHus U KOHISHCAIHH.
OOBsicCHEHHE HAa OCHOBE MOJIEKYJISIPHO-KHHETHIECKOH TEOpUH
SIBJICHUH TUTIABJICHUSI U KPUCTAIUIM3ALMHN, UCTIAPEHUS U
KOH/ICHCAIIUH.

VccnenoBanue nporecca HCapeHus pa3IMYHbIX XKUAKOCTEH.
M3mepenne 0OTHOCUTENbHON BIaKHOCTH BO3IyXa.
Habmonenne n o0bpsacHeHHeE Mponecca KUIEHHs, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPATYPHI KUIICHHS OT JaBJICHUS.

Pemenne 3a1a4, CBSA3aHHBIX C BEIYUCICHAEM KOJTHYECTBA
TEIIOTHI B IIPOLIECccax TeIIoNnepeiaud MPH [UIABJICHUH 1
KpUCTaJUIM3alliu, UCIIAPCHUU U KOHACHCAILIUU.

Amnanu3 paboThl ¥ 00BbSICHEHHE TIPUHIIUIIA ISHCTBUS TEIJIOBOTO
JBUTATEIS.
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HEOOXOIMMOTO JUTS ITABJICHUS Tella WIIH
BBIICIIIOIIETOCS IIPY €r0 KPUCTAIUTH3ALIH.
ITapoo6pa3zoBanue u ucnapenue. CKOpocTs
ucnapenust. Konnencanus. Jlnnamudeckoe
paBHOBecue. HachleHHbIH 1
HEHaCHIEHHbIH nap. OcoOeHHOCTH
HPOLIECCOB UCIIAPEHUS U KOH/ICHCALINH.

Cpasrenue KI1J] pa3nu4HbIX MallluH U MEXaHU3MOB.

Pemienne 3amay, cBs3anHbIX ¢ BeraucienueM KI1J[ mBurarers.
O06cyxeHre 3KOJIOTHYECKUX ITOCIEICTBHN HCIOIb30BAHUS
IBUraTelel BHYTPEHHETO CTOPaHHs, TEIUIOBBIX U
THIPORJICKTPOCTAHINN; IIYTH PELICHUS STHX SKOJOTHYECKUX
pooeM.

AHaIN3 TEKCTOB U3 PYOPHUKH «ITO JIFOOOMBITHOY, BHIIIOJTHECHHE

Tlornomenue sHepruu Npu UCApEeHUU
JKUJKOCTH U BBIJICJICHUE €€ MPU
KOHJIEHCAIlNH napa. BiaxxHocTs Bo3MyXa.
Touka pocbl. CriocoOBI OIpeAeIeHUst
BIIXHOCTH BO31yXa. [ HITpoMeTpsI:
KOHJICHCAIlMOHHBIM U BOJIOCHOM.
[cuxpometp. Kunenne. Temmneparypa
KHIIeHUS. 3aBUCUMOCTb TeMIEpaTyphbl
KUTICHHUS OT aTMOC(EPHOTO JaBICHUS.

VY aenpHas TEIoTa Mapooopa3oBaHusl.
dopmyna i pacyeTa KOJMYECTBA TEIUIOTHI,
HEOO0XOIMMOTO IS TIPEBPAILICHUS JKUAKOCTH
B TIap WX BBIACISIOMIETOCS TIPH €ro
KOHJICHCAITUH.

Pabora ra3a u mapa npu paciuIMpeHuu.
TenuoBble nBUTaTENH. Y CTPOMCTBO U
IPUHLUI JeWCTBUA ABUTATENIsl BHYTPEHHET O
cropanus (JIBC). Dkonoruueckue npooieMsl
npu ucnonb3oanuu JIBC. YcTpoiictBo u

3a7aHui 10 TEKCTaM (CMBICIIOBOE UTCHUE).

Brimonaenue 3axanuit 15t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM rpaMOTHOCTHU O TeMaM: «KHIKOCTHbIE
TEPMOMETPBI», «DITEKTPUIECKUI KOHBEKTOPY, «Y TEIICHHE
JIoMoBy, «[logemy y Ten pa3Hast TEIUIONIPOBOIHOCTE?»,
«TemnooOMeH y KUBOTHBIX», «MHKPOKIIIMAT B My3€ee,
«CxopoBapkay, «“‘Cos€Hble” 3UMHHUE JOPOXKKN», «3arpsisHeHHe
BO3/yXa B3BEIICHHBIMH YacTHIAMN», «[lapHUKOBBIH 3 heKTy,
«TeruI0aIeKTpOCTaHIINMY, HCTIONB3YSI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, omenka momy4eHHBIX
pe3ynbTaToB
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NPUHIMI 1eHCTBUS TapoBoi TypOuHsl. KITJ]
TEIUIOBOTO ABUrares. TerIoBble ABUraTeNn
U 3aIMTa OKPY’KaIOIIEeH Cpebl.

Jlabopamopuwvie pabomol

1. V3ydeHne ycTpOWCTBa KalOpUMETpA.

2. 3yuenne nporecca TeroooMeHa.

3. U3mepeHue yaenbHOM TEII0eMKOCTH
BEII[ECTBA.

4. VIamepeHne OTHOCUTEIHHON BIaXKHOCTH
BO3IyXa.

Koumponvusie pabomer

110 TeMe «TeIIoBEIC IBJICHUSY,

o Teme «l3MeHeHne arperaTHbIX COCTOSTHUM
BEIIIECTBAY

DileKTpUYecKue s

BJIeHHS (26 1)

JJleKTpUYecKue
3apA/bL
3apsukeHHbIE TeJia
U UX
B3aHUMOJelCcTBUE

(69)

DneKTpu3anus TeNl. DIEKTPUUSCKUN 3apsi.
JIBa BUIa SNIEKTPUUECKUX 3aps/IOB.
BzauMopelicTBie OJHOMMEHHO U
Pa3sHOMMEHHO 3apsHKEHHBIX TEl. Y CTPOUCTBO
3JIeKTpocKoIna. DiuekrpomeTp. JleneHue
BEIIECTB 10 CIIOCOOHOCTH TepeIaBaTh

Habnronenne u mpoBeeHNE OTBITOB T10 JIEKTPU3AIHN TET
MIPH COMPUKOCHOBEHUH U WHIYKIIHEH.

Habnrogenue u 00bsiCHEHHE B3aMMO/IEHCTBUS OQHONMEHHO
W pa3HOUMEHHO 3apsHKCHHBIX TeEIl.

OObsicCHEHUE MPUHLIMIIA TEHCTBHS JIEKTPOCKOIIA,
3JIEKTpOMETpA.
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SNEKTPUIECKHH 3apsi Ha IIPOBOTHUKH,
HOJTYTIPOBOXHHUKHU U TUIIIEKTPHUKH.
XapakTepHast 0cCOOEHHOCTh
MOJTYHIPOBOAHUKOB. ToueuHsll 3apsia. 3akoH
Kynona. Dnexrpuueckoe moie.
OnexTpuyeckas cuina. HanpsoxkeHHOCTH
aneKkTpudeckoro nosst. Ilpunnun
CYIEPIIO3UIMY MISKTPHIECKHX MoJeil (Ha
Ka4eCTBCHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsioB.
JlemMOoCTh NEeKTPUIECKOTo 3apsaa.
DNEeKTpOH. DJIEMEHTAPHBIN 3JEKTPHYECKUN
3apsa. Ctpoenne aroma. CTpoeHue siapa
atoma. Helitponsl. [IpoTonsl. Monenu
aTOMOB BOJIOPOJa, TeiHsl, TUTHs. VIOHBIL.
OObsicCHEeHHE Ha OCHOBE 3HAHUI O CTPOCHUH
aToMa JNIEKTPH3ALMH Tell IPU
CONPHKOCHOBEHUH, TIepeiaue YacTH
INEKTPUIECKOTO 3apsia OT OJHOTO Tela K
IpyroMy. 3aKOH COXpaHEHHS
3NIEKTPHUIECcKOro 3apsina. CraTnaeckoe
3NIEKTPUYECTBO, €r0 yIET U HCIIOJIL30BAaHNE B
OBITY M TEXHHUKE. 3a3eMIIEHUE

OObsicHEHHE SIBIEHUH IEKTPU3AIMHA TIPH CONPHKOCHOBEHUH
TeN ¥ MHAYKIHUEH ¢ UCIOJIb30BaHHEM 3HAaHMH O HOCUTEISIX
JNEKTPUIECKHX 3apsTI0B B BEIIECTBE.

PacnoznaBanue u 00bsSCHEHUE SBICHUH 3JICKTPU3ALUN

B [IOBCETHEBHOM KHU3HH.

HaGumoieHre onbITOB 10 MOASIHNPOBAHUIO CHIIOBBIX JIMHUH
3JIEKTPUYECKOr0 MOJISL.

OO0BsicHeHHEe 00pa30BaHMs ITOJIOKUTEIBHBIX U OTPHLATEIIBHBIX
HOHOB.

HaGmonenne n 00bsICHEHHE ONBITOB, HILTIOCTPUPYIOLIUX 3aKOH
COXpaHEHHs HIEKTPUIECKOTO 3apsija.

OOBsCHEHHE CYIIECTBOBAHUS IPOBOAHHUKOB, ITOIYIPOBOJHUKOB
1 T3JIEKTPUKOB Ha OCHOBE 3HAHHUN CTPOEHHMS aToMa.
HccnenoBanue IeHCTBUS AIEKTPUIECKOTO MO HA IIPOBOAHUKH
U JIMIIEKTPUKI

IocToAHHBIN
3JIeKTpUYecKUui

DIEKTPUYECKHUI TOK. Y CIIOBUS
CYIIECTBOBAHUS AIEKTPUIECKOTO TOKA.

Ha6umroeHue pa3anyHbIX BUIOB JCUCTBHS dJICKTPHUECKOTO
TOKa M 0OHapY)KEHUE ITUX BHIOB JCHCTBUS B MOBCEIHEBHOI
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ToK (20 4)

HcTouHnKY 21E€KTPUYIECKOro TOKa.
Hanpasnenue anekTpuyeckoro Toxa.
OnexTpuyecKas Ielb U € COCTABHBIE JaCTH.
YcnoBHble 0003HaUEHNS, IPHMEHsIEMbIE Ha
cxeMax ajeKkTpudeckux uenei. [Ipupona
3MEKTPUIECKOTO TOKa B MeTaiutax. CKopocTh
pacIpocTpaHeHUs AICKTPHUCCKOT0 TOKA B
IIPOBOJHUKE.

JIeWicTBHS SIIEKTPUICCKOTO TOKa (TEIUIOBOE,
XHUMUYECKOE, MAarHUTHOE). DJICKTPUUECKHUH
TOK B JKHJKOCTSIX.

Cuna Toka. @opmyna A OnpeeNeHuUsl CHIIbI
Toka. Haznauenue amnepmerpa. Bkimouenue
amIIepMeTpa B IeMb. DIEKTPUIECKOe
HanpspkeHue. Gopmyna Ui onpeaeaeHust
HanpspkeHus. M3Mepenue HanpspKkeHus
BOJILTMETPOM. BrutoueHnue BosibT™METpa B
Lenb. 3aBUCUMOCTb CHJIBI TOKA OT
HAIPsHKEHUS TIPH TIOCTOSTHHOM
CONPOTHBIECHHUH (BOJIBT-aMIIepHAsI
XapaKTePHUCTHKA). DIEKTPUIECKOe
CONPOTHBIEHHE TPOBOAHMUKA. 3akoH OMa 11s
yuacTtka 11enu. COOTHOIIEHHE MEXIy
CONPOTHBIIEHUEM NIPOBOJHUKA, €TI0 JUIMHON U
IUIOLIA/IbIO MTONIEPEYHOTO CEeUCHHUS. Y IeNbHOe
CONpPOTHUBIIEHUE BellecTa. [IpuHumn

JKU3HH.

OObsicHeHHEe Ha3HAYEHNS! HCTOUYHHKA TOKA B DJIEKTPUIECKOH
LIETIH, YCTPOICTBA CYXOT0 rajlbBaHUIECKOTO JIEMEHTAa,
0COOEHHOCTH 3JIEKTPUUECKOTO TOKa B METaIax.
KnaccupuuupoBaTh HCTOYHHKHU JIEKTPHYECKOTO TOKA.
Ha6moneHre BO3HUKHOBEHHS 3JIEKTPUUECKOTO TOKa B
JKUJIKOCTH.

COopka 1 HCTIBITaHUE 3JIEKTPUUCSCKOH IIeNH IIOCTOSTHHOTO TOKA.
OOBsicCHEHHE 3aBUCHMOCTH HHTEHCUBHOCTH 3JIEKTPHUYECKOTO
TOKa OT 3aps/ia ¥ BpEMEHN.

Omnpenenenne N3MEHEHHs CHIIBI, TEUCTBYIOIIEH Ha 3apshHKEHHOE
TEJO NPH YAAICHUH U NPUONIHKEHUH €T0 K 3apsDKeHHOMY Telly,
LIEHBI IEJICHUS MIKAJIbl aMIIePMETpa U BOJIBTMETPa.

W3mepeHne critbl TOKa aMIEPMETPOM, SIEKTPHIECKOTO
HalpsDKEeHUS BOJIBTMETPOM.

OObsicCHEHHE TPUYNHBI BOSHUKHOBEHHUS JJIEKTPHYECKOTO
COIIPOTUBJICHUS.

[IpoBeneHue n 0OBSICHEHNE ONBITOB, IEMOHCTPHUPYIOLINX
3aBUCUMOCTbH JIEKTPHIECKOTO COMPOTHBIECHHS IIPOBOIHUKA

OT €r0 JUTHHBI, IUIOIIAAN MTOTIEPEYHOTO CEUEHHS H MaTepHaa.
HccnenoBaHne 3aBUCHMOCTH CHITBI TOKA, IIPOTEKAIOIIETO Yepe3
PE3UCTOp, OT CONPOTUBIICHHUS PE3UCTOPA M HANPSDKEHUS Ha HEM.
[TpoBepka npaBusa cloKeHUs! HanpsLKEHUH Npu
MOCJIE/IOBATENILHOM COEJIMHEHUH JABYX PE3UCTOPOB.

ITpoBepka mpaBuiia Ui CHIIBI TOKa IIPU MapauieIbHOM
COEJTMHEHNH PE3UCTOPOB.
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JICHCTBYS U Ha3HAUEHHUE PEocTara.
ITonkaroueHue peocTara B LETIb.
IlocnenoBaTensHOE coeTMHEHNE
npoBoJHKUKOB. CHlla TOKa U HalpsKEHUE B
LETTH TIPH MOCJIEI0BAaTENbHOM COEIHHEHUH.
CoIpOoTHBIIEHHE TTOCIEA0BATEIBHO
COEMHECHHBIX IPOBOAHUKOB. [lapamnensHoe
COEeIMHEHHE MPOBOTHUKOB. CHla TOKa U
HalpspKEHUE B LIETH IIpU NapayieIbHOM
coeauHeHnu. CONpOTUBIICHUE IBYX
MapajiedbHO COCUMHEHHBIX TPOBOAHHUKOB.
Pabota snexrpuueckoro Toka. ®opmyia
Ui pacdera paboTel Toka. MoImHOCTH
anekTpudeckoro Toka. Popmymna st
pacyeTa MOIIHOCTH Toka. Popmyna ams
BBIYHCIICHUS PaOOTHI 3JEKTPUUECKOTO TOKa
gyepe3 MOIHOCTb U BpeMsl. EnuHunbt
paboTHI TOKA, UCIIOJIb3yEeMbIe Ha MPAKTHKE.
Pacuder croumocTu u3pacxo10BaHHON
anekTposrHeprun. HarpeBanne mpoBoJHUKOB
HNIEKTPUIECKUM TOKOM. 3aKkoH J[koyis—
Jlenma. DnexTprdecKue ey U NoTpeOuTeNn
3NEKTpUYECcKOi SHepruu B ObITy. Jlammna
OCBeIIEHHs. Y CTPOUCTBO JIaMIIbI
HaKaJIMBaHUS. DIEKTPUUECKUE
HarpeBaTeIbHble NPUOOPBL. DIIEKTPUISCKUN

AHanm3 cuTyanui mociIeI0BaTeIbHOTO U IapalIeIbHOTO
COCJIMHEHNS IIPOBOIHUKOB B IOMAIIHUX IEKTPHIECKHUX CETX.
Pemenne 3amau ¢ ucnonszoBaHueM 3akoHa OMa 11 ydqacTKa
1enu u GopMyI Ui pacueTa 3JIeKTPHIECKOTO CONPOTUBICHUS
TIPU TIOCNIEI0BATENbHOM U MapalIeIbHOM COSANHEHUN
MIPOBOIHHUKOB.

Ornpenenenne paGoOThI MEKTPUUECKOTO TOKA, IPOTEKAOIIETO
4yepe3 Pe3sUCTOpP; MOLTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMOM
Ha PE3UCTOpE.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA YEPE3 JTAMIIOUKY

OT HaTIPSDKEHUS Ha Heif; paboThI 37I€KTPHIECKOT0 TOKA OT
HaNpsHKECHHS.

H3mMepeHne MOIIHOCTH U pabOTHI TOKA B 3IEKTPUIECKON
JIAMIIOYKE.

OObsicCHEHHE HarpeBaHusl POBOHUKOB C TOKOM Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH CTPOEHUS BEILECTBA.
Onpenenenue KI1J] narpesaresns.

Pewenne 3a/1a4, CBSI3aHHBIX C BEIYUCIEHHEM PaOOTHI U
MOIIIHOCTH 3JIEKTPHIECKOTO TOKA.

Hccnenosanne npeobpa3oBaHs SHEPTUH MPH MOTBEME IPy3a
JNIEKTPOIBUTATEIIEM.

OObscHeHHE yCTPOHCTBA U MPUHINTIA IEHCTBUS JOMAIIHIX
3JIeKTPOHArpeBaTeNIbHBIX IPUOOPOB.

OOnbsicHeHHEe NIPUYUH KOPOTKOTO 3aMbIKaHHs U MPHHIUIIA
JIEHCTBHS TUIABKUX MIPEIOXPAHUTEINIEH.

Pa3nuyaTh 3aMKHYTYIO ¥ Pa30MKHYTYIO 3JI€KTpUUYECKUE LIETH;
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TOK B ra3ax. [IpHuuHbI eperpys3Kku B Lely 1
KOPOTKOro 3aMblkaHus. [Ipenoxpanureny.

JlabopamopHvie pabomol

5. COopka >neKTpHUYeCcKOil IeMH U U3MEpEeHHe
CHJIBI TOKA B €€ Pa3JINYHbIX yJacTKax.

6. V3MepeHue HanpsDKeHHS Ha Pa3IMYHBIX
y4acTKax MociIe0BaTEIbHOM AIEKTPUIECKON
LeMH.

7. VI3aMepeHne CONpOTHBIICHUS TPOBOIHHKA.
W3y4enne npuHOMIa IeHCTBHS peocTara.

8. 3yuenue napanienbHOro COeqUHEHNS
TIPOBO/THHKOB.

9. M3MepeHne MOIITHOCTH M Pa0OTHI TOKA B
3JIEKTPUYECKOH JIaMIIe.

Konmpoavrvie pabomul

1o TeMe «Pacder aneKTprUUecKux Lenen»;
o Teme «PaboTa ¥ MOITHOCTH
3JICKTPUYECKOTO TOKA»

JIAMIIBI, MCTIONB3yeMbIe I OCBELIEHHS; IPEIOXPAHNUTENN B
COBPEMEHHBIX IIPHOOpax.

Pewenue 3anau ¢ ucnosnp3oBaHueM 3akoHa Jxoyns—IJlenna.
AHann3 TeKCTOB U3 PYOPHKH «ITO JHOOOMBITHOY, BHIIOTHEHHE
3a/IaHUi 110 TeKCTaM (CMBICIIOBOE YTCHHE)

JJaexkTpoMaruuTHsle siBaenust (12 1)

MarHuTHbIe
siBjienus (7 1)

IlocTossHHBIE MarHUTEL. B3ammopaeiicTBre
IIOCTOSIHHBIX MArHUTOB. MarHuTHOE II0JI€.

HccnenoBanrne MarHUTHOTO B3aMMOIEHCTBHS OCTOSHHEBIX
MarHuToB.
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YcTaHOBIICHUE CBA3U MEXIY
9JIEKTPUYECKUM TOKOM M MarHUTHBIM
nosieM. OnbIT Dpcrena. MaruuTHas cuia.
OOBsiCHEHHE IPUYUH OPUCHTAIINH
JKEJIC3HBIX OMUJIOK B MATHUTHOM TIOJIE.
MarsuTtHoe 1oJ1e IPsIMOTO TOKA H
[TOCTOSIHHBIX MArHUTOB. MarHUTHBIC JTMHUU.
CB43b HampaBJeHUS TUHANH MarHUTHOTO
TOJIsI, CO3JJAHHOTO TIPOBOTHAKOM C TOKOM,
C HanpaBJICHUEM TOKa B TIPOBOJIHUKE.
IIpaBuio GypaBunka. MarHuTHOE T0JIE
KaTywmku ¢ TokoM. [IpaBuiio nmpaBoi pyku
Jutst costeHonia. CriocoObl H3MEHEHHUS
MarHUTHOTO JAE€HCTBUS KaTYIIKH C TOKOM.
OnexkrpomarHuThl. [IpuMeHenne
9JIEKTPOMArHUTOB B TEXHUKE. MarHuTHOE
osie 3eMIIM M €r0 3HAUYE€HHE ISl )KU3HU

Ha 3emiie. MarHUTHBIC aHOMAJIUH U
MarHuTHbIe OypH.

JleiicTBHEe MarHUTHOT'O MOJISI HA TIPOBOIHUK
C TOKOM M Ha JBIKYIIYIOCS 3apsKEHHYIO
yactuny. [IpaBusno neBoit pyku. MHaykius
MarHUTHOTO TOJIsA. MOyJIb BEKTOpa
MarHUTHOW MHAYKIUH. JINHUN MarHuTHON
nHIyKnud. OTHOPOJHOE U HEOTHOPOIHOE
MarHUTHOE TOJIC.

W3ydeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU UX
00BeTMHEHNH U pa3JeTICHHH.

IIpoBeneHue ONBITOB IO BU3yaIU3alUU I0JI1 IOCTOSIHHBIX
MarHuTOB.

W3zyuenue siBIeHYs HAMarHUYUBAaHUS BEILLECTBA.
HccnenoBanne qeHCTBUS MEKTPUIECKOTO TOKA HA MATHUTHYIO
CTpPETIKY.

BersiBeHNE CBSI3U MEXKTy 3TEKTPUUECKUM TOKOM M MaTHUTHBIM
TIOJIEM.

HaGumoienre n onncaHue ONbITOB, ITOTBEPKIAFOIINX
MOSIBJICHUE JIEKTPUYECKOTr0 NOJsI IPU U3MEHEHUU MarHUTHOTO
OIS,

BrriBneHne npeuMyIiecTB 371eKTpoABUraTesieil o CpaBHEHUIO C
TETIIIOBBIMU.

IIpoBeneHne ONMBITOB, ZEMOHCTPUPYIONINX 3aBUCHMOCTD CHIIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHUTa OT CHIIBI

1 HaIpaBJIeHHs TOKA B KATYIIIKE.

Ananmu3 cuTyaluil NpakTH4ecKoro NpUMEHeHUs
JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX YCTPOMCTBAX,
MPOMBIIIUIEHHOCTH, MEIULIMHE).

M3ydenue neiiCTBUA MarHUTHOTO MOJIS HAa IIPOBOJHHUK C TOKOM.
W3ydeHne nedcTBUS SIEKTPOABUTATEIS.

M3mepenue KI1/] anexTpoaBuraTrenbHON yCTaHOBKH.
Pacrio3HaBaHue 1 aHAIIN3 PA3IMIHBIX IPUMEHEHUIT
JNIEKTPOBUTATEINCH (TPaHCHIOPT, OBITOBBIC YCTPOHCTBA U IIP.).
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OneKTpUYECKU IBUraTeNlb MOCTOSTHHOTO
TOKA yCTPOMCTBO U MPUHIUII ACHCTBUS.
Hcnons3oBanue anekTpoaBUrareneii B
TEXHUUYECKHX YCTPOMCTBaX U Ha
TpaHCIOpTE.

BeimonHenue 3aganuit 1t GOpMHUPOBaHUS €CTECTBEHHO-
Hay4YHOI IpaMOTHOCTH IO TeMaM: «JIEeKTPOOYC», HCIOIB3Ys
HUHTEpHET-pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQ9ECCS, oreHka MOITyIeHHBIX
pe3ynbTaToB

JJIeKTpOMarHuTHas
uHayKnu (5 9)

MarsuTHBIH TOTOK. 3aBUCHMOCTh
MAarHUTHOTO NTOTOKA, IPOHHU3HIBAIOIIETO
IUIOIIA/Ab KOHTYpPa, OT MOAYJIS BEKTOpa
MarHUTHON MHIKIIMA MarHUTHOTO TOJIS,
OT IUTIOIIA 1 KOHTYpA U OPHEHTALINN
TIOCKOCTH KOHTYpPA 110 OTHOIIEHUIO K
JIMHUSM MarHUTHOW MHAYKIUH.

Omnertel Qapanes. SIBiaeHne
3JIEKTPOMArHUTHOHN WHYKIUN.
TexHmueckoe MPUMEHEHHUE SBICHUSL.
Bo3ankHOBEHHE HHAYKIMOHHOTO TOKA B
TIOMUHHEBOM KOJIbIIE ITPU U3MEHEHNH
IPOXOJISIIIETO CKBO3b KOJIBI[0 MATHUTHOTO
notoka. OnpezaesneHne HarpaBIeHNs]
MHIYKIUMOHHOro ToKa. Ilpasuio Jlenua.
IlepeMeHHBII AIeKTPUYECKU TOK.
DeKTpoMeXaHHIEeCKIH HHIYKIIMOHHBIN
reHeparop (Kak IpuMep —
ruaporeHepatop). CocoObl oMyYeHHs

Habnronenne B3anMoeiicTBUS aTFOMUHHEBBIX KOJIEII C
MarHuTOM.

OTBITHI 110 MCCIIEIOBAHUIO SBIECHHS 3JIEKTPOMAarHUTHON
HMHAYKIMU: UCCIIEA0BaHNE U3MEHECHUH 3HaYECHUs U HAIlPaBJICHUs
HMHAYKIIMOHHOTO TOKA.

OmnucaHne ycTpOWCTBa M IPUHIMIA AeHCTBHS TpaHchopMaTopa.
AHanm3 TEKCTOB U3 PyOPUKH «ITO JIIOOOMBITHOY, BHITOTHEHHE
3aJJaHUH 10 TEKCTaM (CMBICIIOBOE YTCHHUE).

OuennBaHNE BKIIA1a OTEUECTBEHHBIX U 3apyOEKHBIX YIEHBIX B
pa3BuTHE (PHU3UKH, HCIIOIB3YSI HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenenue mony4ennoi
MH(OPMAIIMH [IPY MTOJTOTOBKE yYEOHBIX IIPOSKTOB U
UCCIIEIOBaHUM.

BrinosHeHue 3a1aHuii 17151 GOPMHPOBAHHS €CTECTBEHHO-
Hay4YHOH TPaMOTHOCTH IO TeMaM: «[ MIpO3JIeKTPOCTaHIHAY,
«[IpunuBHAasI HMEKTPOCTAHIHAY, «BeTpsHbIe TeHEPaTOPED»,
HCTIONB3YSI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
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INEKTPUIECKON SIHEPIHHU. DINEKTPOCTAHIIUH
Ha BO30OHOBIISIEMBIX MICTOYHUKAX YHEPTUH.
Ilepenaua snexrposneprun. [lorepu
sHepruu B JIDII, ctocoObl yMeHbIIEHUS
noreps. HaszHauenue, ycTpoiicTBo U
TIPUHLUI AeHCTBHSA TpaHc(hopMaTopa, ero
TIpUMEHEHHE TIPH Iepeaade
3NEKTPOSHEPTUH.

JlabopamopHhvie pabomol
10. M3yyeHue sBICHUS
JNEKTPOMArHUTHOW MHIYKIIHH.

Koumponvnas paboma
o TeMe «IJIEKTPOMArHUTHBIE SBIICHUS

049A9FB940BFBB6EOAQIECCS, oreHka MOITyIeHHBIX
pe3yabpTaToB

PesepBHoe Bpems (2 4)
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9 knacc (102 4, 3 4 B HeAeJII0)

H CIIOCOGBI €TO
onucanus (14 4)

Tesa MaTepuainbHOM Toukoi. [locTynarensHoe
nemwxeHne. Cucrema orcuera. [lepemenenue.
Haxosx/1eHre KOOpAMHATHI TeJIa IO ero
HavaJIbHOM KOOPJIMHATE H TIPOCKIMH BEKTOpa
nepemenieHus. IlepemenieHne npu
HPSMOJMHEHHOM PaBHOMEPHOM JIBH)KCHUH.
CKOpOCTh PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBIKEHMs. YpaBHeHHe ABKeHUs. ['paduku
3aBUCHMOCTH KOOPAMHATHI Tella U MPOEKIHH
BEKTOpa CKOPOCTH OT BPEMEHH.
XapakTepUCTHKH HEPaBHOMEPHOTO JIBHIKCHUSL.
CpenHsist myTeBast CKOPOCTh, CPEHSST CKOPOCTD
HepeMeIeHNs] U MTHOBEHHAsi CKOPOCTh TeJla
TpU HEPaBHOMEPHOM JIBIDKEHHH. Y CKOpCHHE.
PaBHOYCKOpEHHOE NPSIMOJIMHEHOE JBIKEHHE.
CKOpOCTh NPSMOJIMHEHHOTO

TeMaTHYECKAH OcHOBHOe coziepxaHne OcHOBHBIE BH/IBI i€ TEIbHOCTH YIaIIUXCA
6JI0K, TeMa (Ha ypoBHE y9e6HEBIX JeCTBH )
3akoHbI IBHKEeHHS U B3anMoaelcTBus Te (40 )
MexaHH4eckoe Mexannyeckoe JBHMKCHUC. MaTepI/IaJ'[I)Haﬂ Aunamms u 06cy)KI[eHI/IC Pas3IMYHBIX TPUMEPOB MEXAHUYECKOI'O
ABHXEHHEe TOYKa KaK MOJCJIb TECia. KpI/ITepI/II/I 3aMCHBbI JABWKCHUA.

OO0cyxIeHHEe TPaHUI] IPUMEHUMOCTH MOJICITH «MaTepHaTbHAs
TOYKay.

OO60CHOBaHKE BO3MOKHOCTH 3aMEHEI TeJIa €r0 MOIEIBI0 —
MaTepUanbHON TOUKONW — JJIs1 ONMCAHUS ABHKEHUS
Onncanre MEXaHHYECKOTO IBHYKEHHS Pa3IMYHBIMU CIIOCOOAMHU
(ypaBHeHue, Tabnuna, Tpaduk).

AHan3 )KU3HEHHBIX CHUTYAaIlUi, B KOTOPBIX MPOSBISIETCS
OTHOCHUTEIBHOCTh MEXAHHYECKOTO JIBUKEHHUS.

HaGmo1eHre MeXaHUYEeCKOTO ABHKEHHUS TeJla OTHOCUTEBHO
pasHBIX TE OTCYETA.

CpaBHEHHE TPAeKTOPHH, ITYTH, IEPEMEIICHHUS, CKOPOCTH
MasTHUKA B YKa3aHHBIX CHCTEMAax OTCUETa.

BrriBnenne pa3nuauii MeXTy TOHATHIMH «ITYThY» U
«TIepeMenICHUEY.

Haburoenue 1 onucanue npsiMOJIMHEHHOTO paBHOMEPHOTO
JABHMKCHUS TCIIC)KKHU C Kal'[e.]'leHL[eﬁ.
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PaBHOYCKOpEeHHOTO JBMkeHus. ['paduk
ckopoct. [lepeMernieHre mpy MPSIMOIHHEIHHOM
PaBHOYCKOPEHHOM JIBIDKCHHH.
3aKOHOMEPHOCTH, IPHUCYIIHE
OPSMOJIUHEHHOMY PaBHOYCKOPEHHOMY
JBIDKCHHIO 0€3 HauallbHOW CKOPOCTH.
CKOpOCTh TPH KPUBOJIMHEHHOM JIBUKCHHH.
JIBIDKEHHUE TTO OKPY>KHOCTH C IIOCTOSIHHOMU 110
MOJYITI0 CKOpOCThiO. [leproa u yactora
oOparenus. JIMHeWHas U yTriaoBas CKOPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHHE.
OTHOCUTENIEHOCTS MEXAHUYECKOTO JIBHKECHHMS.
OTHOCHTEIBHOCTD TPACKTOPUH, TIEPEMEIICHNS,
MyTH, CKOPOCTH. [ eolleHTpUIecKas 1
TeJMOLICHTPUYECKas CHCTeMBI Mupa. [IpudanHa
CMEHBI JIHS ¥ HOYH Ha 3emie (B
TeJIMOLIEHTPUYECKON CHCTEME).

Jlabopamopras paboma
1. UccrnenoBanme paBHOYCKOPEHHOTO
JIBUKECHUS 0€3 HAYaJIbHOM CKOPOCTH.

Koumponvuas paboma
o Teme «[IpssMosnHeiiHOe paBHOYCKOPEHHOE
JIBHKEHHE)

OmpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHHS (KyCcOUKa
TIPOOKY WITH CIIMYKHU B )KUAKOCTH).

AnHanus 1 00CyXIeHUE cIOCO00B MPUOIHKEHHOTO
OIIPEe/IeNICHUsI MTHOBEHHOH CKOPOCTH.

Omnpenenenne no rpaduKy 3aBUCHMOCTH ITyTH PaBHOMEPHOTO
JBIKEHHS OT BPEMEHH ITyTH, MPOHAEHHOTO 3a JaHHBII
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa; CKOPOCTH
PaBHOYCKOPEHHOTO IPSIMOJINHEHHOTO IBYDKCHUS TeIa OT
BpPEMEHH NPOHICHHOTO ITyTH ¥ YCKOPEHUS ABVKSHUS Tella.
OrmpezeneHne MPOMEXyTKa BpeMEHH OT Hadajia
PaBHOYCKOPEHHOTO ABVDKCHUS MIAPHKA J0 €r0 OCTAHOBKH,
YCKOPEHHS ABVDKCHUS IIapUKa U €r0 MTHOBEHHYIO CKOPOCTh
Tniepe]] y1apoM O IIIHHIP.

V3mepenwne neproaa v 9acTOTHI OOpAIIeHHs Tela 10 OKPYKHOCTH.
Ompenenenne CKOPOCTH PABHOMEPHOTO JBIKEHHS Tesla

0 OKPYXXHOCTH.

Pewenne 3a1au Ha onpe/eeHne KWHEMaTHIeCKX
XapaKTePUCTHK MEXaHUYECKOTO JABM)KSHUS PA3INYHBIX BUIOB.
Pacrio3HaBanue ¥ IPHOIIKEHHOE OMTUCAHNE PA3INYHBIX BUIOB
MEXaHNYECKOTO JABIKCHUS B IIPUPOJIE U TEXHUKE (Ha IPUMeEpax
CBOOO/THO MTaJAIOMINX TeJ, JBHKEHHS )KHBOTHBIX, HEOSCHBIX
TeJI, TPAHCTIOPTHBIX CPEJICTB U JIp.).

AHanm3 TeKCTOB U3 PyOPUKH «ITO JIFOOOIBITHOY» BBHITIOIHEHHE
3aJaHuH 110 TEKCTaM (CMBICIIOBOE YTEHUE).

OmnucaHue 1 00BSICHEHUE KCIIEPUMEHTOB M0 (H3HKe,
UCIIONB3Ys HHTEPHET-Pecype
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https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3nen «Kunematukay)

B3ammogeiicTBre
Ten (16 9)

IIepsoiit 3akoH HetoToHa. MHEepunanbHble
cucTeMbl oTcuera. Bropoii 3akoH HetoToHa.
IIpuniun cynepnosunuu cui. TpeTuit 3aKoH
Herorona. CBo6oHOE naneHue ten. Cria
TSDKECTH. Y CKOpEHHE CBOOOIHOTO MaJ[CHUS.
Omnbitel ["anmuiies. 3akoH BCEMUPHOTO
TATOTEHUS U YCIIOBUS €r0 IPUMEHUMOCTH.
I'paBuTanoHHas MOCTOsIHHAS. Y CKOpEHUE
CBOOOHOTO Ma/IeHHS Ha 3eMIIie B APYTHUX
HEOECHBIX Telax.

Cua ynpyroctu. 3akoH ['yka. Bec Tena,
JBIKyLIerocs ¢ yckopenueM. Ileperpysku u
HeBecoMocTh. Cunna TpeHus. Bunsl Tpenus:
TPEHHE MOKOsI, TPEHHUE CKOJIBXKEHUS, TPEHHE
kadeHns. Ko duiment TpeHns CKoIbKeHus..
TIpuMeps! TONIE3HOTO TPOSBICHUS TPEHUSL.
JlMHaMKKa KpUBOJIMHENHOTO IBU)KEHHUS.
HckyccrBennsle ciytHrky 3emutn. [epBast
KOCMHYecKast CKOpOCTb. Bropast kocMuaeckast
CKOPOCTb.

YcnoBue paBHOBeCHS MaTepHaIbHOM TOUKH.
AOCOIOTHO TBEp0€ TEN0. MOMEHT CHIIBL.
PaBHOBecHe TBEpOro Teja C 3aKpeMIeHHON
ocblo BpauleHus. LlenTp Tsxkxectu Tena. Buael

Habmronenue u onucanue najgeHus OMHUX U TEX e Tl B
BO3yX€ U B pa3peXEHHOM MPOCTPAHCTBE; OIIBITOB,
CBHUIIETEIBCTBYIOMINX O COCTOSIHUM HEBECOMOCTH TelL.
W3mepenne ycKOpeHuns! CBOOOIHOTO HaIeHHsI.

OO6cy>x1eHre BO3MOYKHOCTH BBITIOHEHNS 3aKOHA HHEPIIMU

B Pa3JIMYHBIX CHCTEMaX OTCYETA.

JleficTBHS C BEKTOpaMH CHJI: BHIIIOJHEHHUE 3aJJaHUH 110
CIIO’KCHHUIO ¥ BEIYUTAHHIO BEKTOPOB.

Habnronenne u/ninu nNpoBecHUE OMBITOB, IEMOHCTPUPYIOIIHAX
3aBHCHMOCTB YCKOPEHUS Tea OT MPHIOKECHHON K HEMY CHJIBI
¥ MaccChl Tea.

AHanu3 1 00BsICHEHHUE SIBIICHUI C HCTIOJIb30BaHUEM BTOPOTO
3akoHa HproToHa.

Pewenne 3a1au ¢ MCHONB30BaHUEM BTOPOTo 3akoHa HploTOHA
Y [IPUHIAIA CYNEPIIO3UIINH CUIL.

OmnperneneHne 5KeCTKOCTH IPYKHHEL.

AmHanm3 cuTyanmi, B KOTOPHIX HAOMIOJAIOTCS YIPYyTHE
nedopMarmu, 1 uX 0OBSICHEHHE C UCTIOJIb30BaHUEM 3aKOHA
I'yka.

Pemenue 3anay ¢ ucnosnb3zoBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHUSI CKOJTBKEHHUS

OT CHJIBI HOpMaNIbHOTO AaBlieHus. O6CykIeHUe Pe3yIbTaToB
HCCIIeIOBAHNSL.

Omnpenenerre K03GGHUINEHTA TPEHUS CKOJIBKEHHS.
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paBHOBECHS TEIl: YCTONYMBOE, HEYCTOMIHBOE,
Oe3pasinJHoe.

JlabopamopHvie pabomul

2. I3mepeHne yCKOPEHHs CBOGOTHOTO
Ta/ICHHUSL.

3. OnpepesieHNe XKeCTKOCTH IIPYKUHBI.

Koumponvuas paboma
10 TeMe€ «3aKOHBI JIBM)KCHUS U
B3aMMOJICHCTBHS TEI

[IpoBenenne ncciaenoBaHus, ITIOKA3EIBAIONIETO, YTO CHIIA TPEHHS
HE 3aBHCHUT OT IUTONIAIM CONIPUKOCHOBEHUS TEIL.

W3mepeHne cuibl TPEHHs TOKOSI.

Pemenue 3aa4 ¢ UCHOIb30BaHUEM (DOPMYIIBI AT CUIIBI TPEHHS
CKOJIB)KEHUSI.

AHanu3 IBIKEHUSI Te TONBKO MOJ JIeHCTBUEM CHIIBI

TSDKECTH — CBOOOIHOTO MaJCHHUS.

OOBsiCHeHHE HE3aBUCUMOCTH YCKOPEHHS CBOOOIHOTO MaICHUS
OT Macchbl Tella.

OueHKa BeJMYNHBI CHIIBI TATOTEHUS, ACHCTBYIOLIEH MEXTy
IBYMS TelnaMu (A7 pa3HbIX Macc).

AHanu3 IBIKEHUS HEOECHBIX TEJ MO ASHCTBHEM CHIIBI
TATOTEHUSI (C UCHOJIB30BaHUEM JOTIOIHUTEIBHBIX HCTOYHUKOB
WHPOPMAIIHH).

Pemenne 3a1a4 ¢ MCONB30BaHAEM 3aKOHA BCEMHPHOTO
TATOTEHUSI U (GOPMYJIBI IJIsl pacueTa CUIIBI TSHKECTH.
Habmonenne 1 00CyskileHHE ONBITOB 10 U3MEHEHHUIO Beca Tena
NPY YCKOPEHHOM JIBYDKEHUH.

AHanm3 yclnoBUi BOZHUKHOBEHHS! HEBECOMOCTH U MEPErpy3KH.
Pemenne 3a1a4d Ha ompe/eeHNe Beca Tea B Pa3INIHBIX
YCIIOBHSIX.

Ananm3 cu, IeHCTBYIOINX HA TEJIO, MTOKOSIIeecs Ha Orope.
OmnpezeneHne UeHTpa THKECTH QUTYPHI HENPABUIIBHOM
($OpMEI 1 KOJTbLIA.

AHanm3 TeKCTOB U3 PyOpUKH «ITO JIFOOOMBITHOY, BHITOTHEHHE
3aJaHui 110 TeKCTaM (CMBICIIOBOE YTEHHE).

OmnucaHue 1 00BSICHEHUE KCIIEPUMEHTOB M0 (H3HKe,
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HCTIONB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3mens! «Iunamukay, «Cuisl B mpupoae», «CTaTuka U
MPOCTBIC MEXAHH3MBI»).

BeimonHenue 3aganuit 1t GOpMHUPOBaHUS €CTECTBEHHO-
Hay4yHOM rpaMOTHOCTHU 1O TeMaM: « TOpMO3HOM IyTh
aBTOMOOWIIS», «CONPOTHBIICHHE BO3AyXa», HCIONB3Ys
HUHTEpHET-pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, oreHKa MoIyIeHHBIX
pe3ynbTaToB

3aKOHbI
COXpaHEHUs
(104)

Mmnynbc Tena. 3aMKHYyTast CHCTEMA TEIL.
M3MeHeHne NMITYITECOB TEN MPU UX
B3alMOJECHCTBUM. 3aKOH COXPaHEHHUS
UMITyJIbCa. PeakTHBHOE IBIKEHHE.
HasHauyeHue, KOHCTPYKIUS M TPUHIIUAT
JEUCTBUSI pakeTbl. MHOTOCTyIIeHYaThIe
paKeTsl.

Pa6ora cunbl. PaboTa cuit TshkecTH, YOpyrocTH,
tpenus. KorcepBatuBHbIe critbl. CBS3b
SHepruu u pabothl. [loTeHIaIbHAS SHEPTHS.
HOTCHL{I/IaJ'IbHaﬂ OHEPIUA TC€Ja, NOAHATOrO Hall
3emiiel. [loTenunansHas SHEprus ynpyro
nedopMupoBaHHOM NPYKUHBL. KnHeTH4yeckast
sHeprus. Teopema 00 H3MEHEHUH
KHHETHYECKOi SHepruu. MexaHnueckas

Habmronenne u 00CyXeHNE OIBITOB, JEMOHCTPUPYIOLIHX
nepeady UMITyJIbca IIPU B3aUMOICHCTBUH TET, 3aKOH
COXpaHEHHs UMITYJIbCA IIPU a0COIIFOTHO YIPYTOM M HEYHPYTroM
B3aUMOJICHCTBHH TEIl.

AHanu3 cuTyanuii B OKpy>Karolel ®1U3H1 ¢ UCTIONB30BaHHEM
3aKOHA COXPaHEHUs UMITYJIbCa.

Pacmio3naBanue SIBIEHHS PEAKTUBHOTO JBIDKEHUS B IPHUPOJE
1 TeXHHKE.

[IpumeHeHne 3aK0OHA COXpaHEHUS HMITYJIbCa IS pacdyeTa
Pe3yJIbTaTOB B3aUMOJICUCTBHUS Tel (Ha IpUMepax HeyNnpyroro
B3aUMOJEHCTBHUS, YIIPYTOTo LEHTPAJIbHOTO B3aUMOAEHCTBUS
JABYX OJAMHAKOBBIX TE€JI, OTHO U3 KOTOPBIX HCHOJIBI/DKHO).
Perenye 3a1a4 ¢ UCMOIB30BaHHEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

H3mepeHne NOTEHIMAIBLHON 3HEPTUH YIIPYTO
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OHEPIus CUCTEMBIL. 3akoH COXpaHCHUSA
MEXaHUYECKON OHCPTUH.

Konmponvuas paboma
Mo TeMe «3aKOHBI COXPAHEHHUS B MEXaHHUKE)

nehOpMUPOBAHHON NPYKHUHBL.

V3mepeHne KMHETHYECKOW SHEPTUH TeJa 110 JJIMHE TOPMO3HOT'O
ITyTH.

OKcrepuMeHTalbHOE CPaBHEHNE NU3MEHEHHS OTEHINATbHON

U KMHETHUYECKOM SHEPTHUil Tena Npy ABMXKEHUH 110 HAKIIOHHOMN
TIOCKOCTH.

DKcnepuMeHTaIbHas IPOBEPKa 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH IIPH CBOOOHOM I1a/ICHUM.
[IpumeHeHue 3aKOHa COXPAHEHNS] MEXaHNUECKOH SHEPTUH

JUISL pacdeTa MOTCHIHAIFHOH M KHHETHYEeCKON YHEePrHil Tena.
Pemenne 3ama4 ¢ MCMONB30BaHUEM 3aKOHA COXPAHEHHS
MEXaHUYECKOW IHEPTUU.

Omnucanre u 00bSICHEHHE SKCIIEPUMEHTOB 110 (PH3HKeE,
HCTIONB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(paznenst «IuHamukay, «CTaTHKa U POCTHIC MEXaHU3MBD»).

MexaHuveckue Kojeoanus u BoJHBI (15 )

MexaHu4deckue
koJsie6anus (7 1)

Konebarensuoe aemxenne. CBoOOIHEBIE
Kkonebanus. KonebarenpHble CHCTEMBI,
MasTHUK. BemuauHbl, XapakTepu3yomue
KoJicOaTeIbHOE IBUKEHHUE: TICPHO]I, YaCTOTa,
amIuTya, Gasa konebanuii. 3aBUCHMOCTb
TIePHO/Ia ¥ YaCTOTHl MaATHUKA OT UTHHBI €70
HUTH. | apmoHuyeckue Konebanus.

Hab6monenne xonebaHuii Mo AefCTBHEM CHII TSHKECTH

W YIPYTOCTH U OOHapyKeHHeE MOI00HBIX KolieOaHui B
OKpYXaIolLIeM MHpe.

Amnanu3 konebaHui rpy3a Ha HUTH U Ha npyxuHe. Onpenenenue
9acTOTHI KOJIeOaHUI MaTeMaTH4eCcKOro U MPpy>KHHHOTO
MasiTHUKOB.

Habnronenne n 00bsICHEHHE SIBIICHAS pE30HAHCA.
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Marematuyeckuil ¥ Ipy>KUHHBIA MasiTHUKHU.
IIpeBpatienne MEXaHUUECKOM SHEPTUU
KoJIe0aTeIbHON CUCTEMBI BO BHYTPEHHIOIO.
3aryxaromue KonebaHus. BrHyxieHHbIe
koneOanus. Pesonanc. Yuer pe3oHaHca B
MpaKTHKE.

Jlabopamophas paboma

4. UccrnemoBanue 3aBHCHMOCTH [IEPHO/IA U
YaCcTOThI CBOOOIHBIX KOJICOAHNH HUTSHOTO
MasiTHUKA OT €r0 JJIMHBI

HccnenoBanue 3aBUCHMOCTH IIepHoJia KoeOaHui
MOJIBEIIEHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.

[IpoBepka He3aBUCUMOCTH IIepuoaa KojieOaHui Tpy3a,
IIOJIBEILICHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmonenne n 00CyXaeHue ObITOB, IeMOHCTPHPYIOIINX
3aBUCHMOCTb IIepHo/ia KoJIeOaH!UH IPYKUHHOTO MassTHHKA

OT MAaccChl Ipy3a U )KECTKOCTU IPYKUHBL.

[IpumeHeHne MaTEMaTHYECKOTO U MPY>KHHHOTO MassTHUKOB

B Ka4eCTBE MOJICTICH JIs OMMCaHUs KOJICOaHUH B OKPYKAIOIIEM
MHpe.

Pemenne 3aa4, CBSI3aHHBIX C BBIYUCICHHEM WIIN OLIEHKOM
4acTOoTHI (Mepruoia) KoJaecOaHuH.

Omnncanne 1 00BSICHEHUE KCIIEPUMEHTOB IO (pH3HKeE,
UCIIOJIb3Yys HHTEPHET-Pecypc
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «/IuHamukay).

MexaHu4ecKue
BOJIHBL 3BYK

(89)

MexaHH3M pacTpoCTpaHEeHUsI KOneOaHuid B
cpene. Ynpyrue BosHbl. [lonepeunsie u
MIPOJIOJIbHBIE YIIPYTHE BOJIHBI B TBEPbIX,
KUAKUX U Ta3000pa3HbIX cpesax.
XapaKkTepuCTUKU BOJIH: JJIMHA BOJIHBI,
CKOPOCTb, 4acTOTa, Iepro]| Kojaedanui. Cesi3b
MEX]y STHMH BenmanHamMu. CBOHCTBa
MEXaHHYECKUX BOJIH.

Hcrounnku 3Byka. 3ByKOBBIE KOJICOAHUS.
Oxonokanus. Uappa3Byk u yIbTpasByK.

OOHapyKeHHE U aHAIN3 BOJHOBBIX SIBJICHUI B OKPYXKAIOLIEM
MHDE.

HaGumoienne pacnpocTpaHeHHs IPOAOJIBHBIX M HOIEPEYHBIX
BOJIH (Ha MOJIeNH) M 0OHapy)KEeHHE aHAJOTUYHBIX BUIOB BOJH

B IIPUPOJIE (3BYK, BOJSHbBIEC BOJIHBI).

BrIuncieHne JUIMHBI BOJIHBI U CKOPOCTH PacpOCTPaHeHUs!
3BYKOBBIX BOJIH.

DKCIepUMEHTAIBHOE OTIPEIEeNICHNE TPAHHI YACTOTHI CIBIIITNMBIX
3BYKOBBIX KOJI€OaHUH.

HabGnroieHre 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
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I'poMkocTs 3ByKa 1 BeicoTa ToHa. TemOp
3ByKa. YCIIOBHE PaCHpPOCTPAHEHUS 3BYKa.
3ByKOBBIe BOJHBEI. CKOPOCTB 3BYKa B
pa3muuHBIX cpenax. OTpaxeHne 3Byka. Dxo.
3BYyKOBOI1 pe3oHaHC.

Koumponvuasa paboma
o Teme «MexaHH4YeCKre KOJIeOaHUs U BOJIHBL
3ByK»

YHCIIE C UCTIOIb30BAHUEM MY3bIKaIbHBIX HHCTPYMEHTOB).
Habmronenne u o0bsicHEHNE SIBICHUS aKyCTUIECKOTO PE30HAHCA.
AHanmm3 TeKCTOB U3 PyOPUKH «ITO JIFOOOMBITHOY, BHITOTHEHHE
3aaHui 10 TEKCTaM (CMBICIIOBOE YTEHHE).

Omncanne 1 00BSICHEHUE 3KCIIEPUMEHTOB IO (PH3HKE,
KCIIONb3Ysl UHTEPHET-PeCypC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasmen «3ByK»).

BrimonHenue 3agaauit i1 GOpMHUPOBAHUS €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH 110 TeMaM: «Y 3M», «CiryxoBas cucrema
yesioBeKay, «ToHOMeTp», UCIOIIb3YsI UHTEPHET-pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, oreHKka MoIyYeHHBIX
pe3ynbTaToB

CgeToBbl€ SIBJIEHHUS. DJIEKTPO

MarHuTHbIE BOJIHBI (21 1)

3aKoHBbI
pacmpocrpane-
Husi cBeTa (4 4)

Wcrounuku cBeta. EcTecTBeHHBIE U
HCKYCCTBEHHBIC HCTOUYHUKH CBeTa. TemoBbie U
JIIOMUHECLIEHTHbIE HCTOYHUKHU CBETA.
ToueuHbli HCTOYHHK CBETA M CBETOBOM JIyd.
[IpssmMonuHetHOE pacpOCTpPaHEHHUE CBETA.
3aK0oH MPSIMOJHHEHHOTO PacIpOCTPaHEHUs
ceta. OOpa3oBaHUE TEHU U MOJIYTEHH.
ComnHevHOe 1 IyHHOE 3aTMEHHSI.

OtpaxxeHHe cBeTa. 3aKOH OTPaXKEHHS CBETA.

HabnroneHne onsITOB, IEMOHCTPUPYIOIINX SBICHHE
MIPSIMOJTMHEHOTO PacpOoCTpaHeH s CBeTa (BO3SHUKHOBEHHUE
TEHH ¥ MMOYTEHU), M UX UHTEPIIPETAHUS C UCTIONF30BAHUEM
HOHSTHSI CBETOBOTO JIy4a.

OOBsicCHEHHE Y1 MOJISTUPOBAHUE COTHEYHOTO U JIyHHOTO
3aTMEHUH.

HccnenoBanne 3aBUCHMOCTH yTila OTPaKEHHsI CBETOBOTO JIyda
OT yriia MaleHus.

WzyueHne cBOICTB H300paKeHHS B ITIOCKOM 3epKale.
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OOpaTHMOCTB CBETOBBIX Jydei. [Iockoe
3epkaio. [loctpoenne n3o0paskeHus IpeaIMeTa
B IIJIOCKOM 3epKaiie. MHIMOe n300paskeHue.
IIpenomnenue cBera. 3aK0H MPETOMICHUS
cBera. OTHOCHUTENBHBIA 1 aOCONIOTHBII
MoKa3aTeny npenomiaenus. OnTuyeckas
IIOTHOCTH cpenpl. [IpenensHelil yroiu. [lomHoe
BHyTpeHHee oTpaxkeHHe. Mcronp3oBanue
BHYTPEHHET0 OTPAXKEHHS B ONITHIECKHX
CBETOBOJAX

HaGmonenne n 00bsiCHEHHE OIBITOB O MOJTYYSHUIO
N300pa’KeHUH B BOTHYTOM H BBIITYKJIOM 3€pKajax.
Habmronenue u 00bsiCHEHNE OTBITOB 110 MPEJIOMIICHUIO CBETa
Ha TPAHUIIC PA3JIMYHBIX CPEJl, B TOM YHCJIE OIBITOB C TIOJIHBIM
BHYTPEHHHM OTPA)KCHHEM.

VccnenoBaHue 3aBUCHMOCTH YIUIa IPEJIOMIICHHS OT YIiia
TIaJICHUs CBETOBOT'O JIy4a Ha IPAHUIE «BO3LYX—CTEKIION.
Pacrio3HaBaHue SIBICHUH OTPaXKeHHS ¥ MPEIOMIICHUSI CBETa

B IIOBCETHEBHOM JKHM3HHU.

AHanmm3 1 00BsICHEHHUE SIBJICHUS ONITHYECKOTO MUpaXKa.
PemeHue 3a1a4 ¢ UCHOJIb30BAHUEM 3aKOHOB OTPaXKCHHUS

U IIPETIOMIICHUS CBETA.

AHanN3 TEKCTOB U3 PYOPHKH «DTO JFOOOMBITHOY, BHIIOTHEHHE
3aJJaHUH 10 TEeKCTaM (CMBICIIOBOE UTEHHE).

Onucanre u 00bSICHEHHE SKCIIEPUMEHTOB 110 (pH3HKe,
UCIIONB3Ys HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3nen «I'eoMeTpruyecKas ONTHKAY).

Brimonnenue 3ananuit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOH 'PaMOTHOCTH 110 TeMaM: «Il1al-HeBUIUMKay,
«CBeTOBOMBI», HCTIONIB3YSI HHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQ9ECCS, omeHka momy4eHHBIX
PE3yJIBTaTOB

JIuH3BI

JIvH3bI, UX QHU3HYECKHE CBOWCTBA U

[ony4yenue n300paxeHU ¢ MOMOIIBIO COOHpArOLIEH 1
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H ONITHYECKHE

xapakrepuctuku. Pokyc aun3sl. PokycHoe

pacceuBaroIeH JIMH3.

Tpu6opE! (6 9) paccrosHue. XoJ Tydeit B nuH3e. OnTHdeckas Omnpenenenne GOKYCHOTO PACCTOSHHS M ONTHYECKOH CHITBI
cHJIa JIMH3EL [300pakeHns], faBaeMble JIMH30H. | COOMpAIOIeH JIMH3EL
Coeprnueckue 3epkana. OnTrdeckas CHCTEMA. AHanmm3 ycTpoHCTBa M NIPUHIINIIA AEHCTBHS HEKOTOPBIX
I'na3 xak ontuyeckas cuctema. PopMupoBaHHe | ONTHYECKUX NPHOOPOB: JIYIBI, MUKPOCKOIIA, TEJIECKONa,
n300paXkeHNs Ha ceTyaTke riasa. JledexTsr (oroanmapara.
3pEHUsS: DANbHO30PKOCTh U OIU30PYKOCTb. AHanu3 siBIeHHH ONMU30pPYKOCTH U JaTbHO30PKOCTH, IPHHIINTIA
Onruveckue TpuOOPHL: JIyla, MUKPOCKOIL, JEHCTBHA OYKOB.
TeJecKoI u (oToanmapar. AHanN3 TEKCTOB U3 PYOPHKH «DTO JFOOOMBITHOY, BHIIOTHEHHE
3aJIaHU# 110 TeKCTaM (CMBICIIOBOE YTCHUE).
Jlabopamopnas paboma Onucanue 1 00bSICHEHHE SKCIICPUMEHTOB 10 (PH3HKE,
5. N3y4yeHue cBOUCTB 300paKeHUs B HCTIO0JIb3Ysl HHTEPHET-PECypC
COGI/IpaIOH_Ieﬁ JIMH3E. I/I3Mepe1-[p[e ONTUYECKOMN https://WWW.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
CUJIbI JIMH3bI (pa3uen <<Fe0MeTqueCKas[ OHTPIKa»).
BrimonHenune 3aganuit i1 GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOI TPaMOTHOCTH 1O TeMaM: «DyHKIIUH 3peHHs,
«IBeroBoe 3peHue yenoBeka», «L[BeToBoe 3peHune y
JKUBOTHBIXY, UCIIOB3Ys HHTEPHET-PECYPC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, orieHka MoIy9IeHHBIX
pe3yabTaToB
BosiHOBEBIE Warepdepenys u audpaxnus cBera. HabGnronenne mo pa3iioskeHHI0 OeIoro CBETa B CIICKTP.
CBOICTBa CBeTa Ouznueckuii cMbICHT oKa3atens npenomienus. | HaGmonenne n 00bsiCHEHHE OIBITOB MO MOTYYSHHUIO OeIoro
(59) CkopocTsb cBera. Jlucriepcus cBeTa. CBETa IPH CJI0’KEHHU CBETa Pa3HBIX IIBETOB.

Pasnoxenne Genoro ceera B CIIEKTP. OIBITEL

HpOBeHeHI/Ie 1 OOBSICHEHHE OIILITOB I10 BOCHPUATHIO LIBETA
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Herotona. Cio)xeHHe CIeKTpalbHBIX [[BETOB.
LIBera Ten. Ha3znauenue u ycTponcTBo
cnekrporpada u crekTpockorna. THIbl
ONTUYECKUX CIEKTPOB. CIUIOMIHON U

JTMHEHYaThIe CIICKTPBHI, YCIIOBUS UX MMOJTYYCHUA.

CHeKTphI HCIYCKaHUS U MOTJIOIEHHUS. 3aK0OH
Kupxroda. CriekrpanbHblid aHATH3.

Jlabopamopuas paboma
6. HalGuroieH1e CIUIOIIHOTO M JIMHEHYaThIX
CHEKTPOB UCITYCKaHHS

MPEeIMETOB IPH UX HAOIIOJCHUH Yepe3 IIBETOBbIC (DHIBTPHI
(LIBETHBIC OYKH).

AHaIN3 TEKCTOB U3 py6pI/IKI/I «3T10 J'IIO6OHI;ITHO», BBITIOJIHCHHUC
3aZ[aHHfI 10 TCKCTaM (CMI)ICJ'IOBOG ‘{TCHPIC).

Ornucanue u 00BICHEHNE OKCHEPUMEHTOB I10 (I)I/I3I/IK6,
HCIIONB3Ysl HHTEPHET-PECYpC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasmen «LIBeT 1 cBeT»)

JJIeKTPOMarHuT-
HOEe 10JIe !

3JIeKTPOMarHuT-
HbIe BOJIHBI (6 4)

DIEKTPOMArHUTHOE MOJIE, €r0 UCTOYHUK.
Paznuune Mex Iy BUXPEBBIM IEKTPHIECKHM H
ANEKTPOCTATUIECKUAM TTOJISIMH.
DnexkTpoMarauTHbie BOJHBL [lomydenne u
perucTpanust dMEKTPOMATHUTHBIX BOJH.
CBOWCTBA 2JIEKTPOMAarHUTHBIX BOJIH.
Jlnana3oHbl 3JICKTPOMArHUTHEIX BoH. [1kana
3JIEKTPOMArHUTHBIX BOJIH. Mcnosnp30BaHme
3IEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBS3H.
PasBurne B3rs0B Ha IPUpOyY cBeTa. CBET

KaK YaCTHBIA cnyqaﬁ DJIEKTPOMArHuTHBIX BOJIH.

YacTHIbl 3JIEKTPOMArHUTHOTO H3ITy4CHUS —
(oTOHBI (KBaHTHI). DHEPTHUsI KBaHTA.

Ioctpoenue paccyxaeHnil, 000CHOBBIBAIOIINX B3aUMOCBSI3b
JJIEKTPUIECKOTO U MAaTHUTHOTO TIOJIEH.

DKCNepUMEHTAIBHOE U3yYEHNE CBOMCTB 3IEKTPOMAarHUTHBIX
BOJIH (B TOM YHCJI€ C TOMOIIBI0 MOOMIIEHOTO Tene(oHa).
AHanm3 peHTTeHOBCKAX CHIMKOB YeJIOBEYECKOTO OpraHU3Ma.
AHanm3 TEKCTOB, ONMCHIBAIOIINX TIPOSBICHUS
NIEKTPOMArHUTHOTO U3JIy4EHHs B IPUPO/IC: )KUBBIE OPTaHU3MBI,
U3ITydeHHs] HeOECHBIX TeJ (CMBICIOBOE YTCHHE).
Pacrio3HaBaHMe 1 aHATIU3 Pa3IMUHBIX IPUMEHEHUH
2JIEKTPOMATHUTHBIX BOJH B TEXHHUKE.

Pemenue 3agad ¢ rcnoiap3oBaHreM (GOpMYIT sl CKOPOCTH
2JIEKTPOMATHUTHBIX BOJIH, [UTMHBI BOJHBI M YaCTOTHI CBETA
AHanm3 TeKCTOB U3 PyOpUKH «ITO JIFOOOMBITHOY, BHITIOIHEHHE
3aJJaHuH 10 TEeKCTaM (CMBICIIOBOE UTEHHE).

88




Koumponvuas paboma
1o TeMe «CBETOBBIE SBJICHUS.
DJIeKTPOMAarHUTHBIE BOJTHBI»

BeimosnHenue 3aganuit 1t GOpMHUPOBaHUS €CTECTBEHHO-
Hay4yHOM IpaMOTHOCTHU O TeMe: «MHUKpPOBOIHOBAs NEUbY,
KCIIO0NB3YsI UHTEPHET-PeCypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQO9ECCS, oreHka MoIy4eHHBIX
pe3yabTaToB

CTtpoeHue aToMa 1 aTOMHOTO siApa. Ucnosib3oBaHue 3Heprun aToMHubIX sjaep (17 4)

CTpoeHue aToMa
M aTOMHOTO A/Ipa

(79)

PagnoakTuBHOCTB. CIIOXKHBII COCTaB
paTuoaKTUBHOTO U3IyueHus. AJbda-, 6eta- u
raMma-usinydeHus. Monens aroma ToMcoHa.
Omneithl Pezepdopaa o paccesHHIO 0-4acTHII.
IInanerapHas MoJelIb aTOMa.

Tornomenne u ncIryckaHue CBeTa aTOMaMH.
Tlocrynarer bopa. O0BsicHEHHE U3ITyUSHHS U
HOTJIOIIEHUS CBETa aTOMaMH H
MPOUCXOXKICHHS JINHEHYIATHIX CIEKTPOB Ha
OCHOBE NOCTYJaToB bopa.

Pa}ll/loaKTI/lBHble MNpEBpalICHUA aTOMHBIX AJCP.

3aKOHBI COXpaHEHHUs 3apsIJOBOr0 U MacCCOBOTO
yucen. [lepuoa momypacnana. 3akoH
paauoakTHBHOrO pacrnana. Hasnauenne,
YCTPOWCTBO M MPHHITHII ICHCTBUS CUETUHKA
T'eiirepa u kamepsl Bunbcona. Ily3pippkoBast

Ob6cyxnenne nenn onelToB Pezepdopaa no uccinenoBanuio
aTOMOB, BBIIBIDKEHHE TMIIOTE3 O BO3MOXKHBIX pe3yJibTaTax
OTIBITOB B 3aBUCUMOCTH OT MPEAINO0JIaraeMoro CTpOCHHUs aTOMOB,
(hopMyITUpOBaHUE BBIBOJOB U3 PE3YJILTATOB OIBITOB.
OO0cyxIeHre MPOTUBOPEUHIA TUTAHETAPHON MOJIEITH aToMa

¥ OCHOBaHMH JUTA THIIOTE3BI bopa o cTanmoHapHBIX opOUTax
JJIEKTPOHOB.

HabnroneHne CIuTomHbIX ¥ TMHEHYATHIX CIIEKTPOB H3TY9IEHHS
pa3mnuHEIX BemecTB. OOBsICHEHHE INHEWTIATHIX CIIEKTPOB
U3ITy4EHHUS.

OO6cyxeHre BO3MOYKHBIX THIIOTE3 O MOJEIISAX CTPOEHHSA sApa.
OmnpeneneHue cocrapa siaep 1Mo 3aJaHHBIM MAaCCOBBIM U
3apsI0BBIM YKCIIaM U 110 nosioxeHuto B [lepuoanueckoit
cucteme Xxumuueckux anemeHToB Jl. V1. Menaeneena.

AmnHan3 H3MEHEHHUS COCTaBa Apa U €ro MOJOKEHHS B TaOIUIIe
. Y. Menneneesa npu 0-paguioaKTUBHOCTH.
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Kamepa.
Snepusie peakin. OTKPBHITHE IPOTOHA U
HelTpoHa. CTpoeHHe aTOMHOTO sIapa.
IIpoToHHO-HEUTPOHHAs MOAEND spa.
M3oTonsl. OCOOEHHOCTH SAEPHBIX CHIL.

VccnenoBaHue TPEKOB 0L-4aCTHIL IO TOTOBBIM (OTOrpadusm.
OO6HapyKeHHe 1 U3MEPEHHE PaJHallHOHHOT0 ()OHA C MTOMOIIBIO
JI03UMETpa, OIIEHKA €r0 HHTEHCHBHOCTH.

Ananmm3 GHOJIOTHIECKUX N3MEHEHHUH, TPOUCXOISIINX TT0]T
JeHCTBUEM PaJHOAKTHBHBIX H3IIyYeHHH.

Vcnonp30BaHme pagioaKTHBHBIX U3IIyYEHHI B MEIMIIMHE.
Pemenne 3a1a4 ¢ MCHONB30BaHUEM 3aKOHOB COXPAHEHUS
MAaCCOBBIX H 3apPSAOBBIX YHCEL.

AHanN3 TEKCTOB U3 PYOPHKH «DTO JHOOOMBITHOY, BHIIOTHEHHE
3aJaHUH IO TEKCTaM (CMBICIIOBOE YTCHHUE).

BrimonHenue 3aganuit i GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOI IpaMOTHOCTH IO TeMaM: «ATom», «JlaTupoBka
HCKOIIAeMBIX OCTaHKOBY, HCIIOJIb3YsI HHTEPHET-PECypc
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHka MOTyIeHHBIX
pe3ynbTaToB

ApepHbie
peaxnuu (10 1)

DHeprus CBs3M aTOMHBIX siziep. CBsi3b MAaCCHI U
sHepruu. JledexT Macchl. Beinenenne mim
HOIJIOLICHUE YHEPTUH B SAECPHBIX PEaKLUX.
Henenue snpa ypana. Beinenenue snepruu.
VYcioBus IPOTEKaHUs yIpaBIIieMOM LENHOM
peakuun. Kputnueckas macca. SnepHbiit
peaxrop. [IpeoGpa3oBanue 3Hepruu suep B
JIIEKTPUUECKYIO SHEPIHIO.

Atomuas sHepretuka. [Ipeumymiectsa u

O1eHKa SHEPTHHU CBS3H SAEP C HCMOIb30BaHUEM (POPMYITBI
OHHImTeHHA.

Pemenne 3a1a4 ¢ MCMONB30BaHUEM 3aKOHOB COXPAHEHUS
MAacCOBBIX M 3apsIOBBIX YHCEN Ha ONpEIeNICHUE Pe3yIbTaTOB
ANCPHBIX pealcuylf/'l; AHAJIN3 BO3MOXHOCTH HUJIM HCBO3MOXXHOCTH
AEPHOM PEeaKLUH.

OO6cyxeHne NepCleKTHB UCTI0JIb30BaHUs YIIPaBIAEMOToO
TEpMOSIJIEPHOTO CHHTE3A.

OO6cyskxeHne MPEeNMyIIeCTB 1 AKOIOTHIECKUX MIPOOIIeM,
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HepoctaTku ADC nepef IpyruMy BUAaMU
9JIEKTPOCTAHIIIH.

Bbuonoruueckoe nelicteue paguanuu.
Qduzpueckue BETHYUHBI: IOTJIOMIEHHAs 1032
U3Iy4eHHs, KOG ULMEHT KauecTBa,
SKBUBaJIEHTHas Ao3a. [leficTBus
pasuOaKTUBHBIX U3Iy4EHUH Ha XKUBbIC
oprann3mbl. CriocoOBI 3aIIUTHI OT PaHaliy.
VYcioBus IpOTEKaHUs U IPUMEPBI
TEPMOSLJICpHBIX peakiuii. FIcTOUHUKY SHepruu
ConHIa u 3Be371.

Jlabopamopnas paboma

7. VI3aMepeHune ecTeCTBEHHOTO PaJHalliOHHOTO
(oHa TO3UMETPOM.

8. M3ydenue neneHus sapa ypaHa mo
(hororpadun TpeKoB.

9. I3yueHue TPeKOB 3apsDKEHHBIX YaCTHIL 110
TOTOBBIM (hoTOTpadusIM.

Koumponvuas paboma
o Teme «CTpoeHHe aToMa U aTOMHOT'O sIpa.
Hcmonp30BaHie SHEPTUH ATOMHBIX sSIIEP»

CBSI3aHHBIX C SIICPHOM SHEPTETUKOM.

AHaN3 TEKCTOB U3 PYOPHUKH «DTO JIFOOOIMBITHOY, BHIIOJTHECHHIE
3a/IaHui 110 TeKCTaM (CMBICIIOBOE YTCHUE).

OreHrBaHNE BKJIa/Ia OTEUECTBEHHBIX U 3apy0CKHBIX YUCHBIX B
pa3ButHe (U3NKH, UCIIOIB3YsI HHTEPHET-PECype
https://www.eduspb.com/bio-full-list, npumenenue nonydyeHHON
MH(POPMAIHH TIPH MTOATOTOBKE YUCOHBIX MIPOCKTOB U
HCCIIeIOBaHUHT

IoBTOpHTEILHO-0000IAIOIIN I MOYIB (9 1)
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CucreMaTu3anus
u 0000IIeHNE
pPEIMETHOTO
COZepKAHUS

U OIIBITa
JIESATENLHOCTH,
HIPUOOPETEHHOTO
[PU U3y9IEeHUN
BCETO Kypca
¢busukn

O06o00nIeHUE COJIepIKaHuS KaXKIOTO U3
OCHOBHBIX Pa3JIenoB Kypca (Gpu3uku:
MEXaHHYECKHUE, TEMIOBbIE, 3NeKTPOMArHUTHBIE,
KBaHTOBBIE SBJICHHUSI.

HayuHb1ii METO MO3HAHUS U €r0 pealn3anus B
(bU3NUCCKUX MCCICI0BAHUAX.

CBs13b (PU3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obJylactu nepenaqn HHGOpPMAIIH, SHEPTeTHKE,
TpaHCIopTe

BrimonHeHne y4eOHBIX 3a1aHui, TPEOYIONHUX JEMOHCTPaH
KOMIIETCHTHOCTEH, XapaKTepHU3YIOIUX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e INIPUMEHEHUs NOJyYeHHbIX 3HAHUH I HAyIHOTO
00BsICHEHNS (PU3NUECKUX SIBICHUI B OKpYKaromiei
MIPUPOJIE ¥ OBCEIHEBHON JKU3HH, a TAK)KE BBIIBICHUS
(hM3UIECKIX OCHOB psijla COBPEMEHHBIX TEXHOJIOTHI;

e  IIPUMEHEHUS OCBOEHHBIX SKCIEPUMEHTAIbHBIX YMECHUM I
HCCIe0BaHUs (DM3NYECKHX SIBIICHUI, B TOM YHCIIE JUIS
MIPOBEPKHU TUIIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEIA.

Pemenne pacueTHBIX 3a7a4, B TOM YHCIIE IPEIIONATaoIINX

HCTIONb30BaHUE (PU3NIECKOH MO/IENN U OCHOBAaHHBIX Ha

COZIepKAaHUU PA3IHIHBIX Pa3AeNoB Kypca QU3HUKH.

BeimosnHeHNe ¥ 3aIUTa rPYIIOBBIX WM HHANBHIYaJIbHBIX

MIPOEKTOB, CBSI3aHHBIX C COJIEPKAaHUEM Kypca (QH3UKU
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Vuebnoe uzoanue

YepuuroBa Onbra AjekceeBHa
I'nanenkosa Ceetnana HaymosHa
KynpsiBues Bacunuii Biagumuposuu

OU3UKA

8 Kiacc

ba3oBblil ypoBeHb

Mertozandeckoe ocobue K yueOHUKY
W. M. Ilepreikuna, A. . iBanoBa

IlenTp MaTeMaTuKH, PU3HKHM U ACTPOHOMUH
OtBeTcTBeHHbIH 3a Bhlllyck /. I. Bracosa
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