O. A. Yepnukona, C. H. ['nagenkona,
B. B. Kynpsisuen

OU3SUKA

BA30OBbIVI YPOBEHb

METOAMYECKOE
MOCOBME

K yue6Huky M. M. Tlepbiikuna,
A. W. VBanoBa

3-e usganue, nepepabotaHHoe

MockBa
«[MpocselueHne»
2023



VK 373.5.016:53
BBK 74.262.23
4-49

YepHukosa, Oibra AjiekceeBHa.

4-49 Odwusuka : 7-i  Kiacc : 0a30BBIN YPOBCHB: METOAUYECCKOE ITOCOOUE K
yuebnuky 1. M. [Nepeimkuna, A. U. Banosa / O. A. Yepuukona, C. H.
I'manenkosa, B. B. Kynpssues. — 3-e u3z., mepepad. — Mocksa : [Ipo-
ceenenne, 2023. — 94, [1] c.

ISBN 978-5-09-109001-7.

Meroanueckoe mocodue BKIOYAET pabodylo IporpamMmy Kypca, LelH H3ydeHHs
BCEX IaB y4eOHHKA, IUTAHUPYEMBbIC pe3yJbTaThl OOY4eHHS K HHM ¥ IIOYPOYHOE

[UIAHUPOBAHHUE.
VJK 373.5.016:53
BBK 74.262.23
ISBN 978-5-09-109001-7 © AO «U3parensctBo «IIpocsemienuey, 2022,

C U3MEHEHHAMH

© XynoxecTBeHHOE OpopMIICHHE
AO «M3parensctBo «IIpocsemmenney», 2022
Bce npapa 3amumenst



COIEPXKAHUE

TIPEaMCIIOBHIE ... e e,

Du3nKa U ee poJib B MO3HAHUU OKPYKAIOLIEr0 MUPA .............
[ToypOYHOE TITAHUPOBAHUE .....veeneeneeeneeeneeeeanaeaneannenns

IlepBoHaYaIbHBIE CBEACHHUS O CTPOCHMH BEIIECTBA ...............
[TOypOUHOE TUTAHUPOBAHME .....veueenneeneeaneeneeanaenneennenns
B3auMOZEHCTBHE TCJI .....o.oiuviiitiitiitiiii i
[TOoypOUHOE TTAHUPOBAHME ....uveneenneeneeaneenieanaennaannenns

JdaBJjieHHe TBePABIX TeJl, KUAKOCTEH U TA30B ............c.eennnne...
[TOoypOYHOE TUTAHUPOBAHME .....veeneeeeaneeenaeaneenneannannenns

PadoTa M MOIHOCTB. DHEPTHS .. .oovveeneintineeniaeeeieaeeeaanennn
[TOypOYHOE MIAHUPOBAHHUE . ...uveneeneeneeeeeneeneeneeneenennen

YueOHO-MeTOANYECKOE 00ECTIEYEHHE...............oveveanne.

PaGouyas nporpaMMa 0CHOBHOI0 00111ero 00pa3oBaHusl.
®uzuka. ba3osblii ypoBeHb. 7—9 Ki1acchl

TIOSICHUTETBHAS 3AIMMCKA .....uvviiiieiiiiiiiieeeieesiiin e s s sesrbsnnneesees
COIEPKAHME KYPCA ...ooooivieiiieiiieiiieeitie et e e e ninee s
IInanupyemblie Pe3yJabTATBI O0YUEHHMS .....covvvvveerverrieerieerinnnenss

TemMaTH4YecKOE MIAHMPOBAHME .......coorvvieririerriiirinnineesneesneenns

o oo o1 W

© o

10

11
12

14



IMPEAUCJIOBHE

ITocobue aapecoBaHO yuuTedsiM (PU3HKH, pabOTAIOMIUM C Y4EOHUKOM
N. M. Ileppiukuna, A. Y. IBanoBa «®Pu3uka. 7 Kiacey.

[Tocobue comep KUT e U3ydeHus BceX TeM Kypca (pHu3uKu 7 Kiacca,
IIPEIMETHbIE PE3YNbTaThl U MOYPOUHOE IUIAHUPOBAaHUE IO KaXIOM Teme,
COCTaBJCHHbIE B COOTBETCTBHMM ¢ TpeboBaHusiMu DenepanrbHOTO
rOCyIapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa OCHOBHOTO OOIIETO
00pa3oBaHHSI.

OcHoBHas 3aa4a OCOOUSI MOMOYb YUHTEII0 OPraHH30BaTh YU4EOHYIO
IEeSITENBHOCTh  OOYUAIOIIUXCs, pealu3ys BCE BO3MOXXHOCTH y4YeOHHKa
«®uzuka. 7 Kmaccey.

Mertoaudeckuii anmnapat yueOHHKa HalleJIeH Ha BOBJICYCHHE YUCHUKA B
aKTHBHYIO paboTy Ha ypoke. Heo0X0auMo HayduTh €ro BUAETh (GU3NUECKHE
po0JIeMBI, BBIIBUTATH THIIOTE3BI, BEICKA3bIBATh I OTCTAHBATH CBOIO TOUKY
3peHUsl, BECTH JUCKYCCHIO, TPUBIICKATH 3HAHUS U3 MIOBCEIHEBHOM KU3HHU U
JIPYTUX MPEIMETOB, U3y4aeMbIX B IIKOJE, paboTaTh C TEKCTOM y4eOHHUKa,
AHAJM3UPOBATh M COMOCTABILTH HHPOPMAIIUIO (PU3UIECKOTO COICPIKAHIIS,
MIPEACTABICHHYIO B Pa3MudHON (opMme (HarmpumMep, Tadbiaumel, rpaduku). B
y4eOHHKE TPEAYCMOTPEHBI  BOMPOCHI, VIOPAKHEHUS W 3aJaHusl,
MIO3BOJIAIOIINE OPTaHU30BATh AKTUBHOE OCBOCHIE YIEOHOTO MaTepHara.

Kpome Toro, mms oOecriedeHus] TMOZOOHOW ESTENBHOCTH CIIEIyeT
UCIIOJIB30BAaTh METOJ IMPOOJIEeMHOr0 OOYy4YEeHHS, KOTOPBIH Ipearojaract
CO3/1aHuEe MPOOJIEMHOM CHUTyallMd. YYEHUK, CTaHOBSCh Ha MECTO
HCCIIEZIOBATENISA, CAMOCTOSATENFHO pelIaeT mpobieMy, T. €. BHICKa3blBaeT U
00OCHOBBIBAET THIIOTE3y, MpEIaraeT OMBIT JUIL €€ HPOBEPKH, a 3aTeM
IIPOBOJUT 3TOT ONBIT. C MOMOLIbIO CUCTEMBI JOMAIIHUX 3KCIIEPUMEHTOB U
UCCIICIOBAaHUH YUIUTEIh UMEET BO3MOKHOCTh TTOZHAKOMUTH O0YYAIOIINXCsI
C METOIOM Hay4HOro mo3HaHus. OOydJarommiicss HayduTcs HaOIr0naTh
(m3mUecKoe SBICHHUE, CTABUTH OIBITHI, HAXOJUThH OIIPEICIICHHBIC CBS3H U
3aBUCHMOCTH MEXIy (DU3NYECKUMH BEIHMYHHAMHE, XapaKTEPHU3YIOIMMU
HaONrolaeMoe SIBJICHUE, MOHUMATH PONb (PU3HYECKON TEOpHH U YMETh
IPUMEHATh €€ U1 OOBSCHEHWS W3YYaeMbIX SIBJICHHUH, MOJIB30BATHCS
(usnueckol TepMHHOJIOTHEH. MeToa HaydHOro MO3HAHHWS, OCBOEHHBIN
00y4aromMMHCs, CIOCOOCTBYET CTAHOBIICGHHIO HX CaMOCTOSITEJIHLHOTO
HAy4YHOI'O MBIIUIEHUS], a TaKXKe Pa3BUTHUIO MO3HABATEIBHBIX U TBOPUECKUX
crocobHoctelt ydammxcs. [I[puMeHsaTs ero HeoOX0UMO MPHU BHITIOJTHEHUH
BCEX KCIIEPUMEHTAIBHBIX 3aJJaHII yueOHUKA.

Uepe3 cucTeMy 3aJaHUi, BBEICTPOCHHYIO B y4YeOHHKE, NIKOJIHHHUKU
y4daTcsl 3aJlaBaTh BOIPOCHI U JaBaTh HA HUX OTBETHI, JE€JIaTh BBIBOIBI U3
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JNEMOHCTPAIlMOHHBIX ONBITOB W  Ja0OpPaTOpHBIX paboT, OOBSICHATH
(m3nUecKkue SBICHUS, CaMOCTOSATENBHO paboTaTh C HCTOYHHUKAMHA
nHpopMaIyu (PU3HUECKOTO cojiepkanusl. B yueOHUKe BRICTPOCHA CUCTEMA
00yYeHHUS] CEMHUKJIACCHUKOB PEIICHUIO 33/1a4.

Ocoboe BHUMaHWE yJeJIEHO B  yUeOHHKE  (QOPMHPOBAHHUIO
(hyHKIIMOHAIEHON TpaMOTHOCTH oOydJarontuxcs. Bee Bompockl, 3amanust u
VIpaKHEHUsT YIeOHUKA OPraHU30BaHbI TAKAM 00pa30M, YTO OHU SIBIISTFOTCS
JTanamu B mporecce GopMUPOBAHUS (PYHKIIMOHATBHOW TPAMOTHOCTH.

PaspuBaromuii MoTeHIMAN y4YeOHHKA HaINpaBlieH HE TOJHKO Ha
(dbopMHpOBaHKe 3HAHWI, HO W HA Pa3HOCTOPOHHEE PAa3BHTHE YUCHHKA.
KauectBennble 3amauu  (MOMEYEHBI JBOMHBIM 3HAKOM BOMPOCA) U
KOHTEKCTHBIE 3amaHus pyopuku «O6cynmum?» B pasmene «Torm riaBe»
PEKOMEHIYIOTCS [UTsl OOCYKICHHS B KJIacce Ha Pa3HBIX dTarnax ypoka. OHH
HampaBJieHbl Ha (OpMHUpPOBAHHE MPHEMOB YMCTBEHHOH JIeSTENbHOCTH
(aHanms, cuHTE3, CpaBHEHHE, KIACCU(UKANUSI W TpP.) U KPUTHIECKOTO
MBIIIICHUS.

du3nKa v ee poJib B IO3HAHUM OKPYKAKOIIEro
vupa (6 1)

Lens n3ydyeHuss maHHOW TeMbl — (HOPMHpOBaHHE y OOydYarOIIUXCs
MpEJCTaBICHU O TpeaMeTe (PU3MUYECKOW HayKH, TIOHUMAaHHs TOTO, YTO
(usKKa n3ydaeT QU3MUECKUE SIBIICHUS, UCTIONB3Ys KCIIEPUMECHTAIBHBIC U
TEOpEeTUYECKUe MeToAbl mo3HaHus. OOydJarompecs TaKKe JTOJDKHBI
YCBOHUTB, YTO MPOIECC MO3HAHKUS HAYMHAETCS ¢ HAOMIOACHUH, B pe3yIbTaTe
KOTOPHIX YCTaHABIHMBAIOTCS OKCIEPHUMEHTANbHBIE (aKThl, uId UX
OOBSACHEHHS BBIJIBUTAIOTCS THIOTE3bI, BBIMOJHIETCS 3KCIEPHUMEHT,
KOTOPBIN TOATBEPkKAAET WM OMPOBEPraeT TUIIOTE3bI, CTPOSITCS TEOPHUH,
KOTOpBIE TOXKE MPOBEPAIOTCS IKCIEPUMEHTAIBHO U MOTYT MpEACKa3bIBaTh
HOBBIE, €Ille HE OTKPBIThIE, sIBJICHUS. BO3MOXKEH U ApYyroil myTh NO3HAHUS,
MIpU KOTOPOM TIOCJIE BBIABMKEHUS THUIIOTE3 CTPOUTCS MOJIETh SIBIICHUS WITH
00BbeKTa, MPOBOJUTCS TEOPETHUUSCKUH aHaIM3 MOJCIH, Pe3yIbTaTh
KOTOpPOTO 3aTeM MPOBEPSIOTCS OKCHEPUMEHTaIbHO. BaxxHOo, 4YTOOBI
oOyJaronyecs MOHSUIH, YTO SKCIIEPUMEHTAIILHBIC U TEOPETHUECKUE METOIBI
TMO3HAHWSI B3aWMOCBSI3aHBI W COIYTCTBYIOT APYT JAPYry. Y HUX TaKKe
JIOJKHBI OBITH C(HOPMUPOBAHBI MIPEICTABICHUSI O TOM, YTO CTPYKTYPHBIMHU
3JeMEeHTaMH (PU3UIECKOTO 3HAHUS SBIISIFOTCS BETMYUHBI, KOTOPBIE BBOASTCS
JUTSL TOTO, YTOOBI KOJMUYECTBCHHO XapaKTEPH30BaTh SBJICHUS M CBOMCTBA
TN, 3aKOHbI, YCTaHABJIHMBAIOIIME CBA3M MEXAYy BEIMYMHAMH, TEOPHH,



MO3BOJISIONINE OOBSCHUTh CBOWCTBA TEN M BEIIECTB M CBS3H MEXIY
(U3MYECKUMU BEITMYNHAMH.

[lpy w3ydeHMH TeMbI Yy OOYYAIONIMXCSA TaKXKe (OPMHPYIOTCS
NEpBOHAYATBHBIC 3HAHUSA 00 U3MEpEeHHH (U3MYCCKUX BEIMYHH: O
(uszuueckux npubdopax, ICHE IEJCHUS MKalbl (U3HYECKOro Mpuodopa,
OpPSAMBIX M KOCBEHHBIX HM3MEPEHUSIX, MOrPEHIHOCTSX H3MEPEeHHH H HX
OpUYMHAX,  AOCONMIOTHOW  MOTPEHIHOCTH  HPSMOTO  HM3MEPCHHUSL.
OOyuarommuecst JOJDKHBI HAYYUTHCS OMPEACIATh MOTPEIIHOCTh MPSIMOTO
M3MEPEHHs U 3alUChIBATH C €€ YUETOM PE3yJbTaT U3MEPEHUsL. DTH yMEHUS
(GhopMHPYIOTCS TIpU BBHIMOJHEHUH Ja0OpPaTOPHBIX pPabOT, TaKUX Kak
U3MEpEeHHE IIMHBI, BPEMEHH, TEMITEPATypPhl, 00beMa, MaCCH.

IIpeameTHbIMu pe3ybTaTaMu 00yICHHUS IT0 JAHHOU TeME SIBIISTIOTCS:

— WUCTIONB30BATh IOHATHS: (U3MUSCKHE ¥ XUMHUYECKHUE SBIICHHUS,
HaOI0JIeHne, SKCIIEPUMEHT, MOJENb, THUIIOTE3a; EAMHUIBI (HU3UIECKHX
BEJIMYHH;

— OCO3HAHHOTO WCIIONB30BAaHUS  (PM3MUYECKHX TEPMUHOB:  TEIO,
BEIIECTBO, MaTEPHS;

— TPOBOAUTH HAONMIOACHUS (U3NYECKUX SIBICHUI: MEXaHMICCKHX,
TETUIOBBIX, JJIEKTPUYCCKUX, CBETOBBIX;, IPOBOAUTH MPSAMBIC H3MEPEHISI
(hM3HUYECKUX BEIMYMH: PACCTOSIHHUE, TIPOMEKYTOK BPEMEHH, TEMIIepaTypa;

— ONpeCTATh IIEHY JSJICHHUS IKaIbl TPUOOopa, 3aMuChiBaTh TOKa3aHHS
IpUOOPOB € YIETOM aOCONFOTHOHN ITOTPEIIHOCTH H3MEPCHHS;

— XapaKkTepu3oBaTh pOJb YUYEHBIX HAmed CTpaHbl B Pa3BUTHH
COBpEMEHHON (HM3WKM W BIMSHUE WX OTKPHITUH Ha TEXHHYECKUH U
COLIMAJIBbHBIN Mporpecc.

IToypo4Hoe ni1aHupoBaHue

Ne ypoka Tema ypoka

1/1 Yro nsyuaer pusuka (§ 1)

212 Hekotopsie ¢pusndeckre TepMUHbL. METOA HayIHOTO MO3HAHUS
(§2,3)

33 DdusnvecKkue BeIMUMHBL M3Meperne Gpuznueckux BennuuH (§ 4)

4/4 TOYHOCTB M MOTPEIIHOCTh H3MepeHuii (§ 5)

5/5 JlaGoparopHas pabota Ne 1 «Onpenenenne nokazaHui
U3MepUTeTbHOro npubopay. JlabopatopHas paborta Ne 2
«3MepeHne pa3zMepoB MaJIbIX Te»




6/6 dusKKa U ee BIUSHNAC Ha pa3BUTHE TeXHUKH (§ 6)

IlepBoHaYaJIbHBIE CBEAEHHUSI 0 CTPOECHHH
Bemecrna (5 4)

Ilenp w3ydyeHHWs AaHHOW TeMbI — C(OPMHPOBATH Y OOYYArOIIUXCS
NpPEJCTaBJICHHST O CTPOCHUM BEINECTBA, O XapakTepe [BIDKCHHS U
B3aUMOJICUCTBHS YaCTHII, U3 KOTOPBIX COCTOSIT BEIIECTBA. BaxkHO, 4TOOBI
o0yJaroniecs: MOHSUIM, YTO MPEACTABICHHE O IUCKPETHOM CTPOCHHH
BEIIECTBA MOSBUIOCH €IIe B [PEBHOCTH, OJHAKO OHO [IOJIFO€ BpeMsl
0CTaBaJIOCh THIIOTE30M. TOJIBKO MmocIie TOro, Kak ObIIIO JaHO TEOPETHIECKOe
000CHOBaHHE M MOJYYCHO 3KCIEPHMEHTAIBHOE MOJTBEPIKICHUE THIIOTES,
KACAIOIMXCSl CTPOCHUSI BEIIECTBA, BO3HHUKIA MOJEKYSIPHO-KMHETHUESCKAS
TEOpUsl CTPOSHHUS BEILIECTBA.

IIpu wu3ydyeHHH TeMbl CJleAyeT OOCYAWTh TaKHE METOIOJOTHYCCKUE
BOIIPOCHI, KaK POJIb HAOMIOAEHHN M HAyYHBIX THIIOTE3 B CTAHOBICHUH
TCOPUHU, NOACHUTD YHallIUMCs, UTO, OIMCbIBasd CTPOCHUC I'a30B, )KI/I}IKOCTQﬁ
1 TBEPABIX TCJI, MBI CO31aCM U UCTIOJIL3YEM UX MOJCJIN.

IIpenMeTHBIMHU pe3yJbTaTaMH 00yUEHUS IO TAHHOW TeMe SBIISIFOTCS:

— MPEJCTaBICHUE O MOJIEKYJIIPHOM CTPOCHHH BEILIECTBA;

— YMEHHE UCTOJIb30BAHUS TIOHATHH aTroM, MOJIEKyJla, arperaTHoe
COCTOSIHUE BEIIECTBA;

— yYMeHHe pazauyarh sBieHus quddy3us, TeIIoBoe IBUKEHUE TaCTHIT
BellecTBa, OPOYHOBCKOE JIBM)KCHUE;

— MOHMMAaHUE Pa3IUYUsi B MOJIEKYJIIPHOM CTPOCHHMHU TBEPIBIX Tel,
JKUAKOCTEH U Ta30B; (HU3NIECKON M TECOPETHUCSCKOU MOJICIEH;

— BJIQJICHUE DKCIEPUMEHTAJIbHBIMU METOJaMU HCCIEAOBAHUS TIPU
OTPEJICIICHUH Pa3MEPOB MaJIbIX TElT;

— YMEHHE UCIOJIB30BAaTh MOJIyYeHHbIE 3HAHUS B IOBCETHEBHON KU3HU
(OBIT, DKOTIOTHS, OXpaHA OKPYKAIOIICH CPEIIbl).

IToypo4Hoe niiaHupoBaHue

Ne ypoka Tema ypoka
7/1 Crpoenue Bemiectsa. Monekyist (§ 7, 8). JlaboparopHas pabora
Ne 2 «M3mepenne pa3MepoB MalbIX Te» (JIOMOTHUTEIBLHOES
3aJlaHKe)




8/2 BpoynoBsckoe aBmxkenue. Juddysus B razax, MUAKOCTIX U
TBepabix Tenax (§ 9, 10)

9/3 B3anMHOE MPUTSHKCHHE U OTTANKHBaHUE MOJIeky (§ 11)

10/4 ArperaTtHble COCTOSIHUS BelecTa. Pasnuyne B MOJICKYJIIPHOM
CTPOCHHH TBEP/IBIX TelI, )KHIKOCTEH U ra3os (§ 12, 13)

11/5 O6006menue o Teme «llepBoHavaEHBIE CBEACHHS O CTPOCHUH
BELIIECTBAY»

B3AUMOJIEMICTBUE TEJ (23 4)

Lens n3ydeHns naHHO# TeMBl — (POPMUPOBAHUE 3HAHUI 00 OCHOBHBIX
MOHATHAX ¥ 3aKOHAX MEXaHHUKH, U3yICHUE KOTOPBIX COCTABIISIET OCHOBY JUIS
JAbHENIIIET0 0CBOEHHS Kypca (U3NKHA OCHOBHOH IITKOJIBL.

IIpenMeTHBIMH pe3yJIbTaTAMM O0YUCHUS 110 JJAHHOW TeME SBIISIOTCS:

— MOHWMAaHHWE M CIIOCOOHOCTh OOBSACHATh (U3NYCCKHE SBIICHUS:
MEXaHWYeCKOe JBW)KCHHE, PaBHOMEPHOEC M HEpaBHOMEpPHOE IBWKCHUE,
I/IHeleI/IH, BCCMI/IpHOC TATOTCHUCE,

— YMEHHE U3MEPSITh CKOPOCTh, 00hEM, Maccy, MIIOTHOCTh Tella, CHIIY,
BEC, CUIIy TPEHUS CKOJIbKEHUS, CUILY TPEHUS KaueHMs], PABHOAECHCTBYIOLLYIO
JBYX CHJ, JEHCTBYIOUIMX Ha TEJIO W HaNpaBICHHBIX B OIHY U B
MIPOTHBOITOJIOKHBIC CTOPOHBI;

— BIIQJICHUE  OKCIICPUMEHTAILHBIMA  METOJaMH  HWCCIEIOBaHUS
3aBUCHMOCTHU: TPOWJEHHOTO IyTH OT BPEMEHH, YJIWHEHUS MPYKUHBI OT
MPUJIOKEHHON CHIIBI, CHJIBI TSKECTH Tela OT €ro MacChl, CHJIBI TPEHUS
CKOJIBYKCHHMSI OT TUTOINAM COMPUKOCHOBEHMSI TSI M CHJIBI, MPKAMAFOIIEH
TEJIO0 K TIOBEPXHOCTH (HOPMAIBHOTO JIABJICHNS );

— MOHMMAaHHE CMBICIAa OCHOBHBIX (DU3MYECKMX 3aKOHOB: 3aKOH
BCEMHPHOTO TATOTEHHUsI, 3aKOH [ 'yKa;

— BIIQJICHUE CHOCO0aMH BBITIOJHEHHS PAcueTOB IPH HAXOXJICHUH:
CKOpPOCTH (CpeHel CKOPOCTH), YCKOPEHYsI, ITyTH, BPEMEHH, CHJIBI TSXKECTH,
Beca Tena, IUIOTHOCTH Tena, O0beMa, MacChl, CHJIbl YIPYroCTH,
PaBHOACHWCTBYIOIIEH ABYX CHUI, HAIIPABICHHBIX TI0 OAHON TIPSIMO;

— YMEHHE HaXOIUTh CBSA3b MEXIY (PM3MYCCKUMH BEITMYMHAMHM: CHIION
TSOKECTU U MacCOl TeJa, CKOPOCTHIO, BPEMEHEM JIBIKEHHS U IPOHACHHBIM
MyTeM; TUIOTHOCTBIO Te€JIa U €ro Maccod, W 0OBEMOM; CHJION TSDKECTH U
BECOM Te€Ia;

— YMEHHE pelllaTh pacyeTHbIe 3a7aui B 1—2 nelCTBUS: aHATM3UPOBATh
YCIIOBHE  3allauM, 3allUChIBaTh KpaTKOe YCIOBHE, HCIOIb30BATh
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HEOOXOJMMBIC COOTHONICHUS MEXIy (U3NYECKUMH BEIHYHMHAMH U
(m3pUecKkue  3aKOHBI, OICHHWBATh  PEATHCTHYHOCTH  ITONyYCHHOTO
pe3ynbTaTa;

— ymeHue mnosb3oBaThesi CH W mepeBOAUTh EAMHHUIBI (PU3HUECKUX
BEIMYMH B KpaTHbIE W JOJNBHBIC CAWHUILI, IEPEBOAUTH (PH3MUCCKHE
BEJTMYMHBI U3 HecucTeMHBIX B CU 1 Hao0opoT;

— MOHMMAaHWE  MPUHLUMUIOB  JIEHCTBUS  JAMHAMOMETPA,  BECOB,
BCTPEUAIOIIMXCSI B IIOBCEJAHEBHOM JKM3HU, M CIOCOOOB obecredeHus
0€30IacHOCTH MPU MX HCIONTB30BAHAN;

— YMEHHE UCIOIB30BaTh MOJIyYeHHbIE 3HAHUS B TIOBCETHEBHON KU3HU
(OBIT, DKOTIOTHS, OXpaHa OKPYKAIOLIEH Cpelibl).

IToypoyHoe niiaHupoOBaHUeE

Ne ypoka Tema ypoka

12/1 MexaHnuueckoe JIBUXKeHHE. PaBHOMEpPHOE U HEPaBHOMEPHOE
newkenue (§ 14, 15)

13/2 Ckopocts. Enunniet ckopoctu (§ 16)

14/3 Pacuer mytu u BpemeHu asrxeHns (§ 17)

15/4 TIpsimonuHeiiHOe paBHOYCKOpPEHHOE JBrKeHKe. Y ckoperue (§ 18)

16/5 Wuepuust (§ 19)

17/6 Bzaumopeticteue Tein (§ 20)

18/7 Macca tena. Eqununel Maccsl. FI3aMepeHne Macchl Tejia Ha Becax
(§ 21, 22)

19/8 Jlabopatopnas pabota Ne 3 «/3mepeHue Macchl Tea

20/9 ITnoTHOCTH Bemiectsa (§ 23)

21/10 JlaGoparopnas pabota Ne 4 «/3mepenne oObeMa TBEPAOTO Tenay.

JlaGoparopHas pabota Ne 5 «OnpezneneHue IIOTHOCTH TBEPAOTO
Tena»

22/11 Pacuer Macchl 1 00beMa Telia 10 ero miotHoctu (§ 24)

23/12 Pemenwne 3amau mo remam «MexaHUYecKoe IBUKEHUEY, «Maccay,
«[110THOCTD BelecTBa»

24/13 Konrponbhas padora Ne 1 o temam «MexaHHIECKOE JBHKEHHEY,
«Maccay, «[110THOCTD BelecTBay




2514 Cuna. SIBnenue tarorenus. Cuna Tsokectu (§ 25, 26)

26/15 Cwta ynpyrocr. 3akoH I'yka (§ 27)
27116 CBsi3b MEXK/Ly CHIION TshKECTH M Maccoii Tena. Bec tena (§ 28)
28/17 Cuna TsKecTH Ha JIpyrux IiaHerax. @usnueckue XapakTepUCTUKU

wiader (§ 29)

29/18 JlaGoparopnas pabota Ne 6 «VccienoBaHue CHITbI YIPYTOCTH.
Junamomerp (§ 30). JTaGopatopHas paGota Ne 7 «I'pagyupoBanue
HPY>KHHBI U H3MEPEHHE CHIT IHHAMOMETPOM»

30/19 CrokeHue ABYX CHJI, HAPABJICHHBIX 10 OJJHOW MPSIMOH.
PaBHopeiicTByromtas cui (§ 31)

31/20 Cuna tpenust. Tpenue mokost (§ 32, 33)

32/21 Tpenue B npupoje u texuuke (§ 34). Jlabopatopuas paborta Ne 8
«VccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUSI OT
IUIOIA/IY CONPUKOCHOBEHHUS TEJl M IIPHKUMAIOIICH CHIIBDY

33/22 Pemenue 3agay mo temam «Bec Tenay, «['paduueckoe
u300pakeHue cuim», «Cuiibly, «PaBHOACHCTBYIOMIAS CHID»

34/23 KontponbHast paborta Ne 2 mo Temam «Bec Tenay, «I'paduueckoe
n300paxeHue cuiy, «CHITbDy

JlaBJjieHue TBEPABIX TeJ, KUAKOCTEH U ra3oB
(20 9)

Lenp w3ydeHus NaHHOW TeMBl — C(OPMHPOBATH y OOYYAIOIIUXCS
MPEICTaBIEHUs] O TOM, YTO 3HAHUS O CTPOCHHMM BEIIECTBA MO3BOJISIIOT
OOBSICHUTh M B pAAE CIydacB IpeAcKazaTh CBOICTBAa, B TOM YHCIIE
MEXaHUYECKHEe, MKUIKOCTEH, Ira30B M TBEPAbIX TeJ, a TaKXKe YMEHHs
MPUMEHSATh 3TH 3HAHUS K OOBSCHEHUIO U3yYaeMbIX CBOMCTB.

ITomumo (opmupoBaHKs y 00YJAIOIIUXCS SKCTICPIMEHTATBHBIX YMEHHIH
Y TIpEeICTaBIICHAUH 00 SKCIIEPUMEHTAIBHBIX METO/IaX MO3HAHKS, TIPH H3yICHUN
JTAHHOMW TeMBI y4Jallluecs 3HaKOMSITCS C TEOPETUUECKHUMHU METOJaMH TIO3HAHUSL.
B wactHOCTH, TIpH TTOITy4eHUH (POPMYITHI JABIICHIUS KUIKOCTH HA THO ¥ CTEHKH
cocyma, a Take (OPMYJIBl apXUMEIOBOM CHIIBI HCIIONB3YeTCsS METOI
MOJICTTUPOBAHHUS.

IIpeaMeTHBIMHU pe3yJibTaTaMM 00yUCHHUS 110 JaHHOM TeMe SIBJISIOTCSL:



— MOHUMAaHHe U CIIOCOOHOCTH OOBSICHATH (PU3HYECKHE SBICHHS: CIIOCOOBI
JABJICHUE JKMIKOCTEH, ra30B M TBEPABIX TEJl, YMEHBIIEHUS W YBEIUYEHHS
JaBIICHNS, PACIIONOXKEHNE YPOBHS JKHAKOCTH B COOOIIAIONIMXCSA COCYIAX,
CYILIECTBOBAHUE BO3YLIHONH 00010YKM 3eMiu, aTrMoc(epHOe aBieHHUE,
IUTIABAHUE TeJl, BO3AYXOIUIaBaHUE;

— YMEHHe U3MepsITh: aTMOC(hepHOe AaBIIeHNE, JaBICHHE KUAKOCTH Ha
JIHO U CTEHKHU COCYa, CHIIy ApXUMEAa;

— BJIAJCHUE  HKCIEPUMEHTAJIBHBIMH  METOJAaMHM  HCCIEJOBaHUS
3aBUCHMOCTH: CHIIBI ApxXuMena OT 00beMa BBITECHEHHOW TEJIIOM BOJBI,
YCJIOBUH IJTaBaHUS Teja B KUAKOCTU OT JAEHCTBUS CHUJIBI TSKECTH U CHIIBI
Apxumena;

— TMOHMMAaHHUE CMBICIIa OCHOBHBIX (DM3MYECKHX 3aKOHOB M yMEHHE
IPUMEHATh UX Ha MPAKTUKe: 3aKoH [lackans, 3akoH ApxuMena;

— IOHUMAaHUE IPUHIINAIIOB JIeHCTBUS OapomeTpa-aHepona,
MaHOMETPA, MOPIIHEBOIO XKHUIKOCTHOIO HACOCA, TUIPABIMYECKOrO Ipecca
¥ crioco00B obecriedeHus 0€30MaCHOCTH IIPH UX UCTIOIb30BaHUH;

— YMEHHUE pelllaTh PaCUETHBIE 3a7aui B 1—2 nelicTBUS: aHAIM3UPOBATh
yCcIOBHE  3aJauyd, 3alHChIBaTh KPAaTKOE YCIOBHE, HCIOJIb30BAaTh
HEOOXOIMMBIE COOTHOIICHHS MEXIy (HU3NYECKHMH BEIUYHMHAMH |
(u3pdecKue  3aKOHBI, OIEHHWBAaTh  PEANUCTHUYHOCTH  IMOJYYEHHOI'O
pesynbTaTa;

— BIIQJICHWE CIIOCOOAMH BBINTOJTHEHHS DPAcyeToB JUI HAXOXKACHHS:
JlaBJIEHHs, JAaBJICHUS )KUAKOCTU Ha JTHO U CTEHKHU COCYJa, CHIIBI ApxuMena
B COOTBETCTBHHU C IIOCTABIEHHOW 3aJa4eil Ha OCHOBAHUM HCIIOJIb30BaHHMs
3aKOHOB (pH3UKU;

— yYMEHHE UCTONIb30BaTh MOTYUYEHHbIC 3HaHUS B IOBCETHEBHON KU3HU
(3Komorus, OBIT, OXpaHa OKPYKAIOIICH CPEIIBI).

Hoypoqﬂoe IJIAHUPOBaAHHUE

Ne ypoka Tema ypoxa

35/1 Masnenve. Eqununnel gasnenus (§ 35)

36/2 Nasnenue rasa (§ 36)

3713 Tlepenaua gaBiaeHus XUAKOCTAMU U ra3amu. 3akoH [lackans (§ 37)

38/4 JlaBjieHue B )KUIKOCTH U T'a3€, BRI3BAHHOE JIEUCTBUEM CHIIBI TSXKECTH.
Pacuer jaBiieHust )UAKOCTH Ha JIHO U CTeHKHU cocyna (§ 38, 39)

39/5 Pemrenue 3am1a4 mo Teme «JlaBaeHue B JKUAKOCTH U ra3e. 3aKOH
ITackamns»
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40/6 Cooburaromumecs cocyst (§ 40)

4117 Bec Bo3yxa. Atmocdeproe nasnenue (§ 41)
42/8 W3mepenue armocdeproro nasnenus. Onbit Toppuyenu (§ 42)
42/9 bapomerp-anepona. ATMochepHOe HaBlICHUE Ha Pa3INIHBIX

BeIcoTax (§ 43)

44/10 Manometpsl. [TopIiHeBoi KUAKOCTHBIH Hacoc (§ 44)

44/11 Tuppasnnueckuii mpecc (§ 45)

45/12 JleficTBHE KHKOCTH M ra3a Ha HOTrpyXeHHOe B HUX Telo (§ 46)

47/13 Apxumenosa cuia (§ 47)

48/14 JlaGoparopHas pabota Ne 9 «/3yueHre BHITAIKHBAIOLICH CHITHI,
JIEHCTBYIOLIEH Ha MOTPY)KEHHOE B )KUKOCTD TEJIO»

49/15 TInaBanue Temn (§ 48)

50/16 Jla6oparopHas pabota Ne 10 «BrisicHeHHE YCIOBHIA TIIABAHUS TEIa B
HKHUIIKOCTHD)

51/17 PeieHne 3a1a4 o TeMaM «ApXUMEI0Ba CHIIay, «Y CIOBHUS INIABaHUS
Te»

52/18 IInaBanue cynos. Bo3nyxomaBanue (§ 49)

53/19 Pemenue 3amau no Temam «IlnaBanue cynos. BozayxomaBanuey,

«/laBieHue TBEpABIX TeI, )KUIKOCTEH U ra30B»

54/20 Konrponshas padora Ne 3 o teme «/laBineHne TBEpAbIX TeI,
JKHUJKOCTEH ¥ Ta30B»

Padota u MourHoCTh. JHeprus (12 u)

Lenp w3yueHus naHHOW TeMbl — C(HOPMHPOBATH y OOYYAIOIIUXCS
IpeACTaBIeHHs 00 OCHOBHOM 3aKOHE MEXaHHKH — 3aKOHE COXPaHCHHS
SHEPruM, 3HaHUSA O (U3MYECKUX BeJIMYMHAX: MeXaHW4ecKoil pabote,
MEXaHWYEeCKOH MOIIHOCTH, TOTEHIIUAIbHON U KUHETHYECKON SHEPTHH.

IIpeameTHbIMH pe3yabTaTaMu 00yIESHHUS 110 JAHHOU TeMe SIBIISTIOTCS:
— c(OPMHPOBAHHOCTh MPEACTABICHUNA O (PHU3NYECKUX SIBICHUAX,
CBSA3aHHBIX C TMPEBpAIICHUEM MEXaHMYECKOW HHEPTHM OJHOTO BHAA B

ApYTOid;
11



— YMEHHE U3MEPSTh: MEXaHUYECKYI0 PaboTy, MOIIIHOCTb, MJIEYO CHIIBI,
MomeHT cwiibl, KIIJI, moTeHnmanbHyto 1 KHHETHUECKYIO SHEPTHIO;

— BJIAJICHHEC ODKCIIEPUMEHTAIFHBIMA METOAAMHU HCCIEIOBAaHHUSA IIpU
ONpeAeTIeHMH COOTHOILICHHUS CUJI U TUIeY JUIsl pAaBHOBECHS phluara;

— MOHUMaHHUe (PU3UUECKOTO CMBICTA (PYHIAMEHTAIBHOTO (PH3UUECKOTO
3aKOHa: 3aKOH COXpaHEHUsI YHEPTUH;

— YMEHHE pelllaTh pacyeTHbIe 3a7aui B 1—2 nelCTBUS: aHATM3UPOBATh
YCIIOBHE  3aJlauM, 3allUChIBaTh KpaTKOe YCJIOBHE, HCIOIb30BATh
HEOOXOJMMBIE COOTHOUICHUS MEXIy (U3NYECKUMH BEIHYHHAMH U
(u3uueckue  3aKOHBI, OIIEHHWBAaTh  PEATMCTUYHOCTH  TOJYYEHHOTO
pe3ynbTara;

— NMOHUMAHUE TPUHIWIOB NEHCTBHUS pbluara, OJOKa, HAKIOHHOW
IUIOCKOCTH W CIOCOOOB  o0ecriedeHuss 0€30IMacHOCTH TpHU X
WCTIOJIb30BAHUU;

— BJIAJICHHE CIIOCOOaMH BBITIOHEHHS pAcUeTOB IS HAXOXKICHUS:
MEXaHHYECKOH pabOTHI, MOITHOCTH, YCIIOBUS PaBHOBECHS CHJI HA phIYAre,
MomeHTa cuiibl, KIIJ], KuHeTn4eckoi v MOTEeHIUAIbHON SHEPTUY;

— yYMEHHE UCIOJB30BATh MOTYUYEHHbBIC 3HAHUS B TIOBCCTHEBHOM KI3HA
(3Koorus, OBIT, OXpaHa OKPY’KAaIOIIeH CPeIbI).

IToypo4Hoe niiaHupoBaHue

Ne ypoka Tema ypoka
55/1 Mexanuyeckasi pabora. Exununst padots! (§ 50)
56/2 Mounocts. Equnuier momnocTa (§ 51)
57/3 TIpoctsie MexaHu3MbI. Poiuar. PaBHoBecue cui Ha poruare (§ 52, 53)
58/4 Mowmenr cusl (§ 54)
59/5 Poruaru B Texuuke, Obity 1 pupoje (§ 55). Jlaboparopuast pabora

Ne 11 «BeIsicHeHHE YCTIOBHSI PAaBHOBECHS pPHIYAray

60/6 TpuMeHeHre MpaBuia paBHOBECHS pblyara K 6J10Ky. PaBeHCTBO
paboT MPH HUCIOJIb30BaHUH TIPOCTHIX MEXAHM3MOB. «30JI0TOC
npasuio» Mexaunuku (§ 56, 57)

61/7 Pemenne 3aga4 mo teme «YcnoBre paBHOBECHS phIYara»

62/8 Koadduumenr nonesnoro aeiicteust Mmexanusma (§ 58).
JlaGoparopnas pabota Ne 12 «Onpenenenue KI1/] HakioHHOM
TIOCKOCTH
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63/9 Mexanudeckas sueprust (§ 59)

64/10 TIpeBpaienre MEXaHHIECKON YHEPIUU OJHOTO BUja B ipyroii (§ 60)
65/11 Kontpospnas pabora Ne 4 mo teme «PaboTa 1 MOITHOCTE. DHEPTHD»
66/12 TToBTOpenwue u 0600ICHIE

Pe3epB BpemeHnu (2 1)
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YYEBHO-METO/IMYECKOE OGECIHEYHEHHUE

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

YMK «®Pusuka. 7 Kiaace»

1. ®uzuka. 7 kmacc. YueOHuk  (aBropbl M. M. IlepbrmkuH,
A. 1. NBanos).

2. ®uzuka. Pabouas terpamp. 7 kimacc (aBropel H. K. Xannanos,
T. A. XaHHaHoBa).

3. ®usuka. 7 kiracc. Meronudeckoe mocobue (aBropbl O. A. UepHukosa,
C. H. I'nanenxoBa, B. B. KyapsiBues).

4. ®uzuka. 7 xiace. Auaaktuueckue Marepuansl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®uzmka. 7 xiracc. COOpHUK BOmpocoB u 3axad (aBTopsl A. E. Mapom,
E. A. Mapon, C. B. ITo3oiickuit).

6. DmexTponHas Gopma yaeOHUKA.

YMK «®usuka. 8 kiaace»

1. ®muka. 8 wmacc. VYueonmk (aBroper . M. Ilepormkus,
A. . UBaHoB).

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

3. ®usuka. 8 kiracc. Meroauueckoe mocobue (aBropet O. A. UepHHKOBA,
C. H. I'magenkoBa, B. B. Kynpsisiies).

4. ®uzpnka. 8 xiace. Jlugaktnueckue Matepuansl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 8 knace. COOpHHMK BOITPOCOB U 331a4 (aBTopsl A. E. Mapos,
E. A. Mapow, C. B. [1o3oiickuit).

6. DnexTponHas GopMma yaeOHUKA.

YMK «®Pusuxa. 9 kiaace»

1. ®uszuka. 9 kmacc. VYueObHuk (aBropel  W. M. IlepsbiukuH,
E. M. I'ytauk, A. . UBaHos, M. A. [letposa).

2. duzuka. Pabouas Terpamp. 9 ximacc (aBtopsl E. M. I'yTHUK,
N.T. Brnacosa).

3. ®uswka. 9 kinacc. Metoaugyeckoe mocodbue (aBropsr O. A. UepHukosa,
C. H. I'magenkosa, B. B. KyapsiBiies).

4. ®uzuka. 9 xnace. Auaaktuueckue Matepuansl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 9 xnace. CoOopHHK BOIIpocoB U 3a1ad (aBTopsl A. E. Mapos,
E. A. Mapon, C. B. TTo3oiickuit).

6. DnekrpoHHas popma ydeOHHKA.
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Pabouasi nporpaMMa 0CHOBHOI0 00111€Tr0
oOpa3zoBanusi. ®u3zuka. bazoBblii ypoBenb. 7—9
KJIACCHI

INOACHUTEJIBHASA 3AIINCKA

Cozep)kaHue JTaHHOW MPOTrpamMMbl HampaBJIieHO Ha (HhOpPMUpPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH YYaIllUXCA M OPTaHU3alUI0 U3Y4CHUS
(hu3MKHM Ha AEATENbHOCTHOM OCHOBE. B Hell y4MTHIBAIOTCS BO3MOXKHOCTH
npeaMeTa «(pHu3uKa» IUIS JOCTIDKEHHS JTHYHOCTHBIX M METalpPeAMETHBIX
pe3ynbTaToB  o0yueHHs, comacHoO TpeOoBaHusiM  dDexepanabHOro
TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa OCHOBHOTO OOIIEro
o6pazoBanus (PI'OC O00), a Takxke W11 GOPMUPOBAHUS U UCTIOTE30BAHUS
MEXIPEIMETHBIX CBA3€H €CTeCTBEHHOHAYYHBIX Y4YEOHBIX NpPEAMETOB U
MEXKIPEAMETHBIX CBSI3€i €CTECTBEHHOHAYYHBIX U TYMAHUTAPHBIX YUEOHBIX
MPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHMsI.

IkonpHBI ~ Kypc  (QU3MKH —  CHUCTEMOOOpAa3yloImud s
€CTCCTBCHHOHAYUYHBIX MPEIMETOB, TIOCKOJBKY (H3UYECKHE 3aKOHBI
SBIIFOTCS. OCHOBOW U1 W3YYEHHSI XWMHH, OHOJOTHH, Teorpaduu u
acTpoHoMuHM. @DuU3MKa BOOPY)KAaeT IIKOJIHHUKOB HAyYHBIM METOAO0M
MO3HAHMA, T[O3BOJISIONIMM  TONy4yaTh OOBEKTHUBHBIE 3HaHHA 00
OKPY)KaIOIlIeM MHpE. TaKUM 00pazoM, (pU3uKa BHOCUT OCHOBHOMW BKJIaJ] B
(hopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTUHBI MHPA.

[Iporpamma nanHOTO Kypca (U3UKH CTPOUTCS CIeayromuM odpasomM. B
7 n 8 Kiaccax NMPOUCXOJUT 3HAKOMCTBO OOyYaromuxcs ¢ (PU3HICCKIMU
SIBIICHUSIMH, METOJOM HAyYHOTO IO3HAHUSI, OCHOBHBIMH (DPH3MIECKUMHU
MOHATHAMH,  TPOUCXOMUT  (POPMHUPOBAaHHE  YMEHHHA  MPOBOJHTH
na0opaTOpHBIil SKCIEPUMEHT T10 3aJaHHOH cXeMe U M3MEPSITh (PU3NIECKUe
BenmurHbL. C caMOro Havajaa M3ydeHHs Kypca (BU3UKH IIKOJBHUKH Y4aTCs
IUTAHUPOBATh JKCIIEPUMEHT CaMOCToATeNbHO. B 9 kiacce HaumHaercs
U3yYCHHE OCHOBHBIX (DH3MUYECKHX 3aKOHOB, (OPMHUPYETCS HadalbHOE
npefcTaBlicHHe O  (U3UYECKOW  TeopWH, 4YTO  OOeCIeYrBacT
MIPEEMCTBEHHOCTH C KypcOM (DU3UKH CPEeTHEH HIKOJIBI.

Henu peanu3aunu JaHHON NMPOrpaMMBbl CIIETyIOIIHE:

e YCBOCHHE OOYYArOIIMMHUCS CMBICIIAa OCHOBHBIX TIOHATHH WM 3aKOHOB
(bM3HKH, B3AUMOCBSI3U MEX Ty HUMU;

e (QopMHUpOBaHME CHCTEMBbl Hay4yHBIX 3HAaHMA O TPUpPOJE, ee
(byHIAMEHTAIbHBIX 3aKOHAX JJIsl TOCTPOEHHS TPEJACTaBICHUS O
(bm3ndecKkolt KapTHHE MHpa;
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cHCTeMaTn3alysl 3HaHWH O MHOrooOpasnu OOBEKTOB M SIBICHUIA
HPUPOIBI, O 3aKOHOMEPHOCTSX MPOLECCOB M O 3aKOHAX (DU3MKH IS
OCO3HAHUSI BO3MOKHOCTH Pa3yMHOTO HWCIONB30BaHUS IOCTIKECHUH
HayKH B JaTbHEUIIeM pa3BUTHHU IUBUIIU3AINY,

(hopMHpOBaHUE YOEXKIEHHOCTH B IIO3HABAEMOCTH OKPYXAIOIEr0 MHpa
Y JOCTOBEPHOCTH HAyYHBIX METOJIOB €TI0 U3y4YEHHS;

OpTaHU3anus YKOJIOTHYECKOTO MBIIUICHHSI ¥ IEHHOCTHOTO OTHOIICHHS K
IPUpPOJE;

pa3BUTHE II03HABATEIFHBIX HMHTEPECOB M TBOPUYECKUX CHOCOOHOCTEH
0o0yJaronmxcsi, a TaKXKe HHTepeca K PaCIIUPCHUIO M YIIIyOJICHUIO
(pm3nUecKux 3HaHUH U BBIOOpA (PU3UKH KaK MPO(UIBHOTO MPEeIMETa;
(bopMupOBaHUE TMpelCTaBIieHUs O (¢u3Mke Kak (QyHIameHte s
M3yUYCHUS IPYTUX €CTECTBEHHBIX HAYK.

JocTmxenne neneit odecreunBaeTcs perieHueM CIeIyIONX 3a1ay:
3HAKOMCTBO O0OYYAIOIIUXCs C METOIOM HAYYHOT'O TO3HAHKS M METOJaMHU
UCCIIeIOBAaHUS 00BEKTOB U SIBICHUI TIPUPO/IBI;

npuoOpeTeHrne 00yJYarONIMMUCA 3HAHUH O MEXaHHYECKHX, TETUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBICHUSAX, (PU3NUECKUX BEINYHMHAX,
XapaKTePU3YIOLIHUX TU SIBICHUS,

(dbopMupoBanue y oOydaromMxcs YMEHUH HAOM0JaTh MPHUPOJHBIC
SBJICHAS ¥  BBINOJNHATH  OMNBITHI, JlabopaTopHble pabOTBIl U
OKCIICPUMEHTAIBHBIC HCCICOBAHMS C HCIOJNB30BAHUEM Pa3IMYHBIX
U3MEPUTEIBHBIX PHOOPOB;

OBJIaJicHHe O0YYarOIUMUCS TAaKUMH OOLICHAYYHBIMU MOHSTHIMH, KaK
HPUPOJIHOE SIBJICHHE, SMIIMPUYECKH YCTAHOBJICHHBIH (akT, mpobliiema,
TUIIOTE3a, TEOPETHYECKUH BBIBOA, pE3YNbTaT HSKCIIEPUMEHTAIBHOI
TIPOBEPKY;

(opMHpOBaHWE TOHUMAHUS OOYYAIOIIUMUCS OTIMYMHA HAYYHBIX
JAHHBIX OT HENPOBEPCHHON WH(QOpMAIMK, IEHHOCTH HAyKH s
YIOBJIETBOPEHUSI  OBITOBBIX, IPOM3BOJCTBEHHBIX M  KYJIBTYPHBIX
MOTpeOHOCTEH YeIOBeKa.

HpI/IHHI/IHOM IMOCTPOCHUA KypcCa SABJISICTCA O6’I)CI[I/IH6HI/IC N3y4a€MbIX

(hakTOB BOKpYT OOIIMX (PU3MUYECKUX WJEH, UTO TO3BOJSET PacCMaTpUBATh
OTJCTbHBIC SBJCHUS W 3aKOHBl KaK YacTHBIC ciydad Oojee oOImx
TIOJIOKEHUH HayKH. DTO CIIOCOOCTBYET CHCTEMHOMY OCBOCHHUIO MaTepHaa,
Pa3BUTHIO JIOTMYECKOTO MBIIUICHUSI OOY4YalolIMXCs, a HE MPOCTOMY
3ay4YHBaHUIO (DAKTOB.

Kpr Ha4YuHaCTCd C BBCACHHA, HMCIOIICTO MCTOILOJ'IOFI/I“IGCKI/Iﬁ

xapakTep. B HeM naercs mpeacTaBiieHHE O TOM, YTO HM3ydaeT (H3HKa,

16



paccMaTpUBAIOTCS SKCHEPUMEHTAIbHBIE METOAbl M3Y4EHUs (PU3MUYECKUX
SBJICHNH, CTPyKTypa (Hu3MUecKoro 3HaHWs. Ha MaTepmane sToro pasnena
oOydJaromnirecs: MOTyJaloT IepBbIC MPEACTABICHHUS O TOM, U4TO padoTa Bcex
TEXHUUYECKUX YCTPOICTB OCHOBAaHA HAa JOCTHXKEHUAX (DU3HKH.

Hanublii  pa3men uMeeT  KIOYEBOE 3HAYEHHME B OCBOCHHUHU
METOIOJIOTHYECKUX YMEHHH, TOCKOIBKY IpeAIoaracT 00ydeHIHe OCHOBaM
NPOBEJICHUS TMpPSMBIX U  KOCBEHHBIX HM3MEPEHUIl, HCCIeI0BaHUS
3aBUCHUMOCTH OAHOM (u3nueckoi BenmuuHbl OT Apyroil. IllkompHUKH
y4aTcsl 3alUChIBATh PE3YJIBTATHI MPSIMBIX H3MEPEHHUH ¢ yYeTOM 3aJaHHOU
a0COJIIOTHOM MOTPEITHOCTH.

B 7 xiacce nzyyaroTcss OCHOBBI CTPOEHHSI BEIIECTBA, YTO (OPMUPYET
NpeACTaBICHUE O MO3HABAEMOCTH SBIICHHH, WX OOYCIOBICHHOCTH, O
BO3MOXKHOCTH HETIPEPHIBHOTO YIIyOJeHUs W TOTMOJHEeHus 3HaHWi. Ha
IpuMepe pasBUTHSA B3I[VISIOB HAa MOJIEKYJSIDHOE CTPOCHHME BEIECTBA
o0ydJarommrecst 3HAKOMSTCS C IBONIONNEH (PU3UIECKOTO 3HAHUS.

OOyuvaromuecss B 7 Kijacce TONy4YarOT HayalbHbIE 3HAaHUS O
MEXaHUYECKHUX SBJICHUAX, KOTOPBIC PAaCHIMPSIOTCA M yIIyOsstores B 9
KJacce.

B 8 knacce nmponosmkaeTcsl UCIONb30BaHUE 3HAHUM O MOJEKYNax IpH
N3Yy4YCHHNHU TCIJIOBBIX SIBJICHHIA.

CBefeHHST TO  DIIEKTPOHHOW TEOPHHM  BBOIATCA B pasfene
«OneKTpuUecKue sABICHWsS». Jlamee W3ydaroTCs AIEKTPOMATrHUTHEIC
SIBJICHUSL.

Kypc ¢m3ukn 9 kiacca pacmmpseT ¥ CHCTEMaTH3HPYeT 3HaHHA 110
(usuke, momydeHHble o0y4aromuMucsa B 7 M 8 KiaccaX, MOJAHUMAS WX Ha
YPOBEHB 3aKOHOB.

HoBbiM B comepkanuu KypcoB 7—9 KIaccoB SBISETCS aKIEHT Ha
¢opmupoBanre (QYHKIIMOHANBEHON T'PaMOTHOCTH, AL 3TOTO B KOHIIE
KOKIOH TNaBbl y4eOHWKa MPHUCYTCTBYIOT CIEIMalibHBbIE 0000IIaromye
3agadn. bojipmoioe BHIMaHME B Kypce YAENEHO MEXKIIPEIMETHBIM CBS3SIM,
0CO0CHHO (M3MKM M MaTeMaTHKH, YTO HAILIO OTPaKCHHE B CIIEIUAIBHO
paspaboranHoOii cuctema 3amad. Kpome Toro, B yuyeOHHKax COAEPIKUTCS
OOIIMPHBINA JIOTIONHUTEIBHBIA MaTepuall B pyOpHuke «3ITO IJIFOOOIBITHOY,
KOTOPBIN COMPOBOXKAAETCS BOMPOCAMH, M BOIPOCHI MOBBIIIEHHOIO YPOBHS
JUIs  KOJUIEKTUBHOTO  OOCYXJEHHs, CIIOCOOCTBYIOIIME  MOTHUBAIMU
00yJaromuXcs ¥ pa3BUTHIO MX KOMMYHHKATUBHBIX KOMITCTCHITHH.

3akaHuMBaeTcs Kypc pasfaenoMm «CTpoeHHEe aTomMa M aTOMHOIO sIpa.
Hcnonp3oBaHue SHEPTUM ATOMHBIX SIEP», B KOTOPOM OOydaroliuecs
MOJIYy4YaroT MNOpeAaACTaBJICHUC 00 H3JIy4YCHUU CBETa aTOMOM, 3HAKOMATCA C
PaAnOAKTUBHBIM HU3JIYYCHUEM U SAACPHBIMU pPCAKIUSAMU. 10T pa3aci uMeeT
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Ba)XHOE 3HAUCHHWE C TOYKH 3PEHUS (MIOCOPHH €CTEeCTBO3HAHMSA, TaK Kak,
3HAKOMS OOYyYaroImUXcs C HEKOTOPBIMH 3aKOHOMEPHOCTSMH MHKpPOMHPA,
TTOKA3BIBACT €0 TT03HABAEMOCTb.

Mecto nmpeamera B y‘leﬁHOM IJIaHE

B ocHoBHO# mikone (u3nka m3ydaercs ¢ 7 mo 9 kimacc. Y4eOHBIH
TUTaH cocTaBisieT 238 yueOHBIX YacoB, B TOM YHcie B 7 1 8 kitaccax mo 68
yueOHBIX 4YacoB U3 pacueTa 2 yueOHBIX uaca B Heaemo, 9 kmacce 102
yueOHBIX Yaca W3 pacdera 3 y4eOHBIX yaca B Helenmro. B TemaTtmdyeckom
TUTAaHUPOBAaHUH [UII 7 W § KIIacCOB IPEIIIONIaracTcs pe3epB BPEMEHH,
KOTOPBIM Y4HTEIh MOXKET HCIOJIB30BATH 10 CBOEMY YCMOTpPEHHIO, a B 9
KJIacce — MOBTOPUTENBHO-0000IAOMINIT MOTYIb.

B cootBeTcTBHE C YIeOHBIM IITAHOM KypCy (GU3UKH MPEANIECTBYET KypC
«OKpyXaloumid MHp», BKIIOYAIOIIMI HEKOTOpHIE 3HAHMSA U3 00NacTH
¢u3uKy 1 acTpoHOMHH. B 5—6 Kitaccax BO3MOXKHO IpenojaBaHue Kypca
«BBenmeHHe B €CTECTBCHHO-HAYYHBIC IIPEIMETHI», KOTOPBIH MOXKHO
paccMaTpuBaTh Kak NPOIENEBTHKY Kypca ¢(usuku. B cBoro odepens,
coJiepkaHue Kypca (PU3MKH OCHOBHOM IIKOJIBI, SIBIISSICH 0230BBIM 3BEHOM B
CHCTEME HEMPEPHIBHOTO €CTECTBEHHO-HAYYHOTO OOpa30BaHUS, CIYXKHUT
OCHOBOI1 IJTs1 TOCTIeNyIoIIel YpOBHEBOH U MpodMIIbHOH muddepeHIanum.
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COJEPXKAHHME YYEBHOI'O ITPEJIMETA
«DPuzuka»

7 Kjacc

®usuKa 1 ee poJib B MO3HAHUH OKPYXKAIOIIEro MUpa

®usnka — HayKa o npupoie. ABnenus npupoasl. Du3nueckue sIBICHMS:
MEXaHWYECKHE, TEIUIOBBIC, JIIEKTPUYECKHE, MArHUTHBIE, CBETOBEIC,
3ByKOBBIE. BemecTo, Ten0, MaTepust. dusnudeckue CBOUCTBA TeIl.

EcrecTBeHHO-HAay4YHBI METOA MO3HAHWA: HAONIOJEHHE, MOCTAHOBKA
HAYYIHOTO BOIPOCA, BBIABIDKCHHWE THIIOTE3, IKCIIEPUMEHT IO IIPOBEPKE
TUII0Te3, OOBsACHEHHE HabmomaeMoro spieHus. OmucaHue (U3NIECKUX
SIBJIEHUH C ITIOMOIIBIO MOJIEJIEH.

Omuyeckne  BeMMUYUHBL. — V3MmepeHwe — (QU3MYECKUX — BEIHUHH.
MexnyHapogHass cuctema eauHull. IIpocreiiline  U3MEpUTENbHBIE
npubopsl. Llena nenenus mkansl npudopa. Ilpenensr namepenust. [Ipsaveie
U KOCBCHHBIC M3MEPEHHsL. AOCOMIOTHASI IOTPEITHOCTD H3MEPEHUs. 3amich
pe3ynbTara MpSIMOTO HW3MEPEHHS C Y4eTOM aOCONIOTHOH MOTPEITHOCTU
U3MEPEHUH.

Kak ¢usnka u npyrue ecTecTBEHHBIE HAYKH H3YYalOT IIPUPOIY.
CoBpeMEHHBIE TOCTIKCHUS HayKH. PONb (DM3HUKY U YUSHBIX HAIIEW CTPaHBI
B Pa3BUTHU TCXHUYECKOI'O0 IIporpecca. BausiHne TEXHOJOrMYEeCKUX
IPOLIECCOB Ha OKpyXalollylo cpeny. Ponp ¢u3mkm B (opMupoBaHNH
€CTECTBEHHO-HAayYHOI IPaMOTHOCTHU.

Hemoncmpanyuu

1. MexaHuueckue, TEIJIOBBIE, IEKTPUYECKHE, MAarHUTHBIC, CBETOBEIC

SIBJICHUSL.
2. dusnyeckue MpUOOPHI U MPOIeTypa MPSIMBIX H3MEPEHUN aHATIOTOBBIM
Y TUPPOBBIM IPUOOPOM.

Jlabopamopnule padomsl u onvimal

. Onpenenenue Noka3aHUH U3MEPUTEIBLHOTO IPHOOPA.

. I3amepenune paccTossHUM.

. I3mepenue oobemMa KUIKOCTH.

. I3mepenue pa3MepoB ManbIX TEIL

. smepenne Temmeparypsl IpH MTOMOITH KUIKOCTHOTO TEPMOMETpa U

JaTYMKa TEMIIEPaTypHlL.

6. [IpoBenenue wHccieoBaHUS IO TPOBEPKE THIIOTE3bl O TOM, YTO

pa3nuure BO BPEMEHH MaJCHUS TelT O00YCIOBIEHO COMPOTHUBICHHEM

BO3/yXa.

O wWwNBE
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HepBOHa‘{aJIbeIe CBel€HHs O CTPOE€HUH BELleCTBA

CrpoeHne BemecTBa: aTOMBI W MOJEKYNBI, HX pa3Mepbl. OIBITH,
JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEIIECTBA.

[Bmwkenne gactul] BemecTBa. CBs3b CKOPOCTH ABIDKCHHUS YAaCTHIl C
Temnepatypoi. bpoyHnoBckoe aBmxenue. Iuddy3us B ra3ax, KAIKOCTAX U
TBEPABIX Tenax. BzauMHoe NpUTSHKEHNE U OTTAIKUBAHHE MOJIEKYJI.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOCHHUE TIa30B, XHUAKOCTEH H
TBEPIBIX (KPUCTAIMYECKHX) Tel. B3aMMOCBS3b MEXIy CBOWCTBAMU
BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISPHBIM
cTpoeHreM. Pa3nuyre B MOJEKYISIPHOM CTPOCHHUM TBEpABIX Tell,
JKUAKOCTEH 1 Ta30B. OCOOCHHOCTH arperaTHbIX COCTOSIHUH BOIBI.

JHemoncmpayuu

1. Habmonenne 6pOyHOBCKOTO IBMKEHHS.

2. Habmonenue nuddysuu.

3. HaOmronenne  sBICHWH, OOBSCHSIONIMXCS IPUTSDKCHUEM WU
OTTAJIKMBAaHHEM YaCTHI] BEIIECTBA.

Jlabopamopniuile padomol u onvimal

1. Omenka mmaMeTpa aroMa METOIOM psIOB (C  HCIOIB30BaHHEM
¢ororpadumii).

2. OnbITHI 110 HAOIOACHUIO TEIIOBOTO PACIINPEHUS T'a30B.

3. OnBITH IO 0OHAPYKEHUIO NESHCTBHUS CHII MOJIEKYIISIPHOTO MPUTSKCHHUS.

BaauMopeiicTBue TEN

Mexanudeckoe aBHxkeHHe. TpaeKkTopHs IBUKEHUS Tela, MyThb.
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEHHUE. OTHOCUTEIBHOCTD IBUKECHUSL.
CxopocTth. CpeqHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU.
Omnpenenexue MyTy, IPOUIEHHOTO TEJIOM PU PABHOMEPHOM JIBIKEHHH,
1o (opMyJie U C MOMOIIBIO rpaduKoB. HaxoxxaeHne BpeMeHH JBIKCHUS
ten. [IpsMonnHeitHoe paBHOYCKOPEHHOE IBIKEHUE. Y CKOPEHHE.
CKOpOCTh NPH NPSAMOIMHEHHOM PAaBHOYCKOPEHHOM JIBHXKEHUH.

SBnenue nHepuuu. 3akoH uHepuuu. lIposiBiieHue SBJICHUS WHEPLUU B
OBITY 1 TexHUKE. B3anMoseiicTBIE Tel Kak MPpUIrHA H3MEHCHHS CKOPOCTH
IOBIDKEHHS Tes. Macca Kak Mepa MHepTHOCTH Tena. OmnpeneneHne Macchl
Tena B pe3yjbTaTe ero B3aUMOJCHCTBUS C IPYTMMHU TenaMu. BrisicHeHne
YCIIOBUH paBHOBECHs YUeOHBIX BecOB. M3MepeHme MacChl Tela Ha Becax.
[TnoTHOCTH BemecTBa. M3MeHeHHE TNIOTHOCTH OJJHOTO U TOTO YK€ BEIIECTBA
B 3aBUCUMOCTHU OT €TI0 arperatHoro cocrosHus. OnpeenaeHue Maccsl Tena
1o ero 00beMy W IUIOTHOCTH, 00BeMa Tela 10 €ro Macce W IUIOTHOCTH.
CBs13b TUIOTHOCTH € KOJTHMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTBA.
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Cuna Kak XapakTepUCTHKa B3aUMOJCHCTBUS Tell. SIBlieHHE TATOTEHHUS.
Cuna tsoxectu. Cuna ympyroctd u 3akoH ['yka. CBsI3b MEXIy CHIION
TsKecTU U Maccoll Tena. Bec Tena. OTinuune Beca Teaa OT CHUJIbI TSXKECTH.
Hesecomocth. Cuma TsbkecTH Ha Jpyrux IutaHeTax. Dusnueckue
XapaKTePUCTHKH IUIaHeT. uHamomerp. M3mepeHne CHIIBI C IIOMOIIBIO
nuHamomeTpa. Clio)KeHHe CHJl, HAIIPABJICHHBIX 110 OAHOW MPSMOM B OHOM
HampaBJIeHWM M B TPOTHUBOIOJOXKHBIX. PaBHOAEHCTBYIOLIAs  CHIL
I'padmyeckoe nzobpaxkeHue paBHOAEHCTBYOMIEH ABYX cuil. Cuila TpeHusl.
W3mepenne cuimsl TpeHHS CKONbKeHuWs. CpaBHEHHE CHIIBI TpPEHHS
CKOJIBXKEHHSI ¢ CHJION TpeHus kadeHusi. CpaBHEHHE CHIIbI TPEHUS C BECOM
tena. Tpenue nokos. TpeHue B npupoae u TexHuke. CrocoObl yBeTnYeHUs
Y YMCHBIIICHUS TPEHUSL.

JMemoncmpayuu

1. HaGironeHne MEXaHMYECKOTO JABMKEHUS Teja.

2. VI3aMepeHne CKOpOCTH MPSIMOJIHHEHHOTO JBIDKCHIS.

3. HabmoneHvie ABJICHHUS HHEPITUH.

4. HabmroneHne M3MEHEHHS CKOPOCTHU TP B3aUMOJCHCTBHUH TEIN.

5. CpaBHeHHEe Macc 110 B3aUMOAECHUCTBUIO TeJl.

6. CitocxeHre CHJI, HAIPaBJICHHBIX IO OHOM MPSIMOH.

Jlabopamopnuie pabomut u onvimol

1. OmpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JABIKEHHUS  (IIapHKa
B )KHJKOCTH, MOJEIH 3JICKTPHYECKOTO aBTOMOOIIS | T. 11.).

. Onpenenenne cpeaHeil CKOPOCTH CKOIBKEHHS OPYCKa WM IIApHKa 10
HAaKJIOHHOM IIIOCKOCTH.

. I3mepeHue mMaccsl Tena.

. I3mepenue o6beMa TBEpAOTO TEla.

. OnpeneneHye WIOTHOCTH TBEPAOTO TETIA.

. OTIBITHI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTb PACTKEHHA (e opMarnim)
MIPY>KUHBI OT MPUJIOKEHHON CHUJIBL.

. UccnemoBanue CHITBI yIPYTOCTH.

. 'pagynpoBanue npy>XUHbI U U3MEPEHUE CUJT JUHAMOMETPOM.

. OIBITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS
OT CHJIBI TABIICHUS U XapaKTepa COMPUKACATOIIXCS TOBEPXHOCTEH.

10. UccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHS CKOJBKEHHS OT IUIOIIA M

COIIPUKOCHOBEHUS TEJl ¥ MPUKUMAOLIEH CHIIBL.

N

o 01 W

© 00

JlaBJjieHHe TBEPABIX TeJl, )KUAKOCTEN U ra3oB

Jasnenre. CriocoObl YMEHBIIICHUS U YBEIWYCHUS NaBieHus. [laBneHue
ra3a. 3aBHCHMOCTh JaBJICHHs Ta3a OT oObema, Temmeparypsl. [lepenada
JABJICHUST TBEPIABIMH TEJIAMH, JKHIKOCTAMH W ra3amu. 3akoH [lackais.
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IIHeBMaTHUeCKHe MaIIMHBL. 3aBUCUMOCTb JABJICHUS JKMIKOCTH OT
rIyOnHEL. J{aBineHHe B XUOKOCTH U Tas3e, BBHI3BAHHOE JEHCTBUEM CHUIBI
TsDKecTH. Pacduer maBieHHs JKMAKOCTHM HAa JTHO W CTEHKH cCOCy[a.
I'mppocratndeckuii nmapagokc. Coobmiaromuecst cocynpl. OOocHOBaHUE
PAcCIIONOKEHUS TIOBEPXHOCTH OAHOPOJHOM JKHUAKOCTH B COOOIIAOIINXCS
cocyJax Ha OJHOM YPOBHE, a JKHJKOCTEH C pa3HOM IUIOTHOCTHIO — Ha
pPa3HBIX YpPOBHSAX. YCTpPOWCTBO M JEHCTBHE MLUII03A. | HWIapaBIMUYECKHE
MEXaHU3MBI.

Bec Bozmyxa. Atmocdepa 3emin u atMocdepHoe naBieHue. [IpuanHb
CYIIIECTBOBAaHUSI BO3JYIIHON 00osouku 3emin. Biusxue atmocepHoro
JIaBJIEHUs1 Ha >XKuBble opranusmMbl. OmbeiT Toppuuernu. Pacuer cuibl, ¢
KOTOpOW arMocdepa IaBUT Ha OKpyXKalolue npeaMeThl. M3mepeHue
aTMOC(EpHOTO JaBICHUS. 3aBHCHMOCTb AaTMOC(HEpPHOTO MaBICHUS OT
BBICOTBI Haja ypoBHeM Mops. [IpuOopsl mis u3MepeHus arMochepHOro
JABIICHMSL. Bapomerp-anepou. HcnonpzoBanne ero npu
METEOPOJIOTHICCKUX HAOMIONCHUAX. YCTPOHCTBO ¥ TPHHIUIT JEHCTBHS
OTKPBITOI'O JKUAKOCTHOIO M MECTAJUIMYECKOIO MaHOMCTPOB. HpI/IHLII/IH
JEHCTBUS MTOPITHEBOTO XKUIKOCTHOTO HACOCA U THAPABIMYECKOTO Ipecca.

JleiicTBHE KUIKOCTH U Ta3a Ha IMOTPYKEHHOE B HUX TEJN0. ApXUMeI0Ba
cuna. 3akoH Apxumena. [lnaBanuwe Ten. VYcioBusl TIUIaBaHUSl Tela B
skuakoctu. [1naBanue cynoB. Bo3myxomnnaBanue.

JMemoncmpayuu
. 3aBHCUMOCTH JIaBJICHHS T'a3a OT TEMIEPaTyphl.

. [lepenava naBiIeHUS KUIKOCTHIO U Ta30M.

. Coobmaromuecst COCyIBL.

. 'nnpaBnuueckuil mpecc.

. [IposiBnenue aericTBUs aTMOC(EPHOTO AABICHHUS.

. 3aBUCHMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00beMa OrPYKEHHON 4acTH
Teja U INIOTHOCTHU KUKOCTH.

. PaBeHCTBO BBITANIKUBAIOIIEH CHUIIBI BECY BHITECHEHHOM YKHIKOCTH.

8. YcnoBue TuIaBaHMs TeN: IDIABaHHE WM TIOTPY)KEHHE Tel B

3aBUCUMOCTH OT COOTHOILIEHUS IJIOTHOCTEH Tela U )KUJIKOCTH.

OO, WN B

~

Jlabopamopnule padomol u onvimal

1. UccnenoBanue 3aBUCUMOCTM Beca Tella B BOJE OT o0ObeMma
MOTPYKEHHOU B ®KHUJIKOCTh YacTH Tela.

2. VI3yueHue BBITATKUBAIONICH CHIIBI, JCHCTBYIOIIEH HA TIOTPY)KEHHOE B
KHUIKOCTB TEJO.

3. BhisicHeHHe yCIIOBUI MIaBaHUs TeJia B KUIKOCTH.

4. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIONICH CHIIBI, JCHCTBYIOIIECH Ha
TEJO B KUIKOCTH, OT MAcCCHI TEIa.
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5. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCHMOCTH BBITAIKUBAIOLIEH CHIIBI,
JEHCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00ObeMa TOTPYKEHHOU B
JKAJIKOCTh YaCTH T€JIa U OT INIOTHOCTH JKMIKOCTH.

6. KoHCTpyupoBanue apeoMeTpa WIH  KOHCTPYHPOBAaHHE  JIOAKH
1 OTIpEJIeIICHNE €€ TPY30I0TbEMHOCTH.

Pa6oTta 1 MOLHOCTB. JHeprus

Mexanudeckass paboTa. MOIIHOCTh — XapaKTePUCTUKA CKOPOCTH
BBITIOJTHEHUS pa0OTHI.

IIpocTeie MexaHU3MBI: pbIvar, 0J0K, HAKJIOHHAS MJIOCKOCTh. PaBHOBecHe
cun Ha peryare. [IpaBuno paBHOBecus pbiuara. MomeHT cuiibl. [lpaBuio
MOMEHTOB. Y CTPOMCTBO U JCHCTBHUE PHIYaKHBIX BECOB. PhIuaru B TEXHHKE,
opITy m mpupozpe. [IpuMmeHeHMe mpaBmia paBHOBECHs phldara K OJOKY.
PaBeHCTBO paboOT MpH MCHONB30BAHUU MPOCTHIX MEXAHHU3MOB. «30JI0TOE
MpaBWiIo» MexaHWKH. [loHATHE O Tone3HoW W moiHON padote. KIIJ]
MIPOCTBIX MEXaHU3MOB. [IpocThiec MeXaHU3MEI B OBITY U TeXHUKE. Prraaru B
TeJle YeloBeKa.

Mexanuyeckast dHeprus. KuHeTuueckas dsHeprus. 3aBUCHUMOCTb
KMHETUYECKOH 3HEpPruu OT Macchl Tena U ero ckopoctd. [loTeHunanbHas
SHEprusl. 3aBUCHUMOCTh TOTEHIMAIBHON SHEPTUU Tela, MOAHSITOrO Haj
3eMJIEH, OT €ro Macchl U BBICOTHI NoabeMa. [IpeBpaiienne MexaHuuecKon
SHEPrUM OJHOr0 BHJA B IPYroil. 3aKOH COXpaHEHUs SHEPI'UH B MEXaHUKE.

Hemoncmpayuu
1. IIprMepsl POCTHIX MEXaHM3MOB.

Jlabopamopnule padomsl u onvimal

1. Onpenenennie pabOTHl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBMKEHUU
TeJa 0 TOPU30HTAIBHON TOBEPXHOCTH.

2. BrIsicHeHHE yCIOBUS pAaBHOBECHS phIdara.

3. Onpenenenne KI1J] HaKIOHHON MJIOCKOCTH.

4. V3y4yeHne 3aKOHa COXPAHECHUSI MEXaHHUECKOW SHEPTHH.

8 knacc

TenuoBble sIBJIeHUA

OCHOBHBIE TIOJIOKEHHS MOJICKYJSIPHO-KHHETHUECKON TEOPHH CTPOCHUS
BemiectBa. Macca W pa3Mepbl aTOMOB U MOJeKyl — OTmbITHI,
MOJTBEPKAAIOIINE OCHOBHBIC MOJOKEHHSI MOJNEKYISIPHO-KHHETHIESCKON
TEOPHH.

ArperaTtHble COCTOSHHsI BellecTBa. MOJENU TBEPAOro, KUIKOTO H
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ra3o00pa3HOro COCTOSIHMI BelnecTBa. Kpucrtamimdyeckoe u amopgHoe
cocTtosiHMS TBepaoro Tenma. Kpucramumueckas pemerka. OObsicHEHHE
CBOMCTB Ta30B, >XHIKOCTEH W TBEPABIX TEN HAa OCHOBE IIOJIOXEHUI
MOJIEKYJISIPHO-KMHETUYECKOH Teopuu. CMauMBaHHE U KalWUIAPHBIE
SIBIICHUS. 3aBUCUMOCTD BBICOTBI MOABbEMA KHUJIKOCTH B KaMJUIAPE OT poja
JKUIKOCTHU M Pajinyca Kammuisapa.

Temnepatypa. TerioBsie siBneHusi. CBA3b TEMIIEPATYPhl CO CKOPOCTHIO
TEIUIOBOTO JIBUXKEHUA yacTull. TersoBoe paBHOBecue. CBA3b TeMIIEpaTyp
o mkane KenpeuHa u mikane L{enbens. AOCOMOTHBINA HYIIb TEMIIEPATYPHI.
TemoBoe paclvpeHre u cxarue.

Baytpennss sneprus. CrnocoObl HM3MEHEHHUS! BHYTPEHHEH HSHEPIHH:
TeIuIoNepeaaya U COBEpIICHUE PadOThl. YBEIMYCHHE BHYTPCHHEH SHEPTHA
TeNa CoBEepIIeHHEM paOOThI HaJl HUM HITH €€ YMEHBIIICHUE TIPH COBEPIICHHN
paboTel TemoM. Buapl Temiomnepenadd: TEMIOMPOBOIHOCTh, KOHBEKIIHS,
W3IydeHHe. Pa3muue TerionpoBoHOCTEH pa3HbIX BeliecTB. KoHBekIns B
KUAKOCTAX W Tazax. OObscHeHWe KoHBeKnuHW. Ilepemawa sHepruu
nznydenrneM. OcoOCHHOCTH BHJIOB TEILIONEpeIayn.

KomnuectBo  TemmoTel.  YeapHas ~— TEIUIOEMKOCTh  BEIIECTBA.
TermmooOMeH U TeruioBoe paBHOBecHe. PopMyra U pacyeTa KOJUIeCTBa
TCIIJIOTHI, HCOGXOHI/IMOFO JJIA HaneBaHI/ISI TEJa UJIIN BBIACIISIEMOTO UM HpI/I
OXJIXXJICHUHU. Y paBHEHHE TCIUIOBOIO OanaHca. YCTpOHCTBO U IPUMEHEHHE
KaJIopUMeTpa.

DHeprus TOIIKBA. Y IeJbHas TeII0Ta CropaHus Torusa. @opmyna s
pacueTa KOJMYECTBA TEIUIOTHI, BBIJCISAEMOrO IpPH CTOPAaHHH TOILJIHMBA.
IIpeBpalenne MexaHUYECKON 3HEPTrUM BO BHYTpeHHIOW0. [lonHas sHeprus
cucTeMbl Ten. V3ommpoBaHHass cucTeMa. 3aKOH COXpaHEHUs |
MIPEBpAIICHUs SHSPTUU B MEXaHUYESCKHUX M TETUIOBBIX MPOIIECccax.

IInaBnenue u oTBepaeBaHNe (KPUCTAILIN3AIMS) KPUCTAIUTMUECKHX Tell.
Temnepatypa mnaBieHusa. [paduk 1UaBieHHs U OTBEpAEBaHUS
KPUCTAJUIMYECKUX Tell. YHelbHas TeruioTa 1uiaBieHus. OObsicHeHHE
MPOLECCOB IUIABJICHUA W OTBEPIEBAaHUS Ha OCHOBE MOJICKYJIAPHO-
KUHeTH4ecKkoil Teopuu. Popmyrna A pacuera KOJIMYECTBA TEIUIOTHI,
HEOOXOJAMMOTO JIJISl TUIABJICHWS Tella WJIM BBIICISIFOIIETOCS TP €ro
KpUCTAJUTA3AIINH.

ITapooGpa3zoBanue u ucnapenue. CkopocTb ucnapenus. Konaencanus.
Jnnamudyeckoe paBHOBecue. HachleHHBIH W HEHACHIIICHHBIA Tap.
OCOOEHHOCTH TIPOIIECCOB HCIApEeHHss W KoHAeHcarwu. [loriomieHue
SHEPruM MPH HMCIAPEHUHU KUIAKOCTU M BBIJCNICHHE €€ MpPU KOHIEHCAIUU
napa. BmaxHocth Bo3myxa. Touka pocbl. CrocoObl  OIpeneneHus
BIQXHOCTA BO3AyXa. [ WTpOMETphI: KOHACHCAIWOHHBIA W BOJIOCHOW.
ITcuxpomerp.  Kumenuwe. Temmeparypa  KumneHHi.  3aBHCHMOCTh
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TEMIIepPaTyphl KUIIEHUS OT aTMOC(EPHOro NaBJICHHS. YJeNbHAsl TEIUIOTa
napooOpazoBanms. @Dopmyma I pacdyeTa KOJIHYECTBA  TEIUIOTEHL,
HEOOXOMMOTO ISl TIPEBPAICHHS KUIKOCTH B MAP W BBIICIIIOIIETOCS
MIPU €ro KOHJIEHCAlINH.

Pabora raza W mapa TpH pacHIUPEHHH. TEIUIOBBIC JIBUTATEIIH.
YcTpolicTBO W TPHWHIWN JACUCTBHUS JIBUTATENsI BHYTPEHHETO CrOpaHUs
(ABC). Okonornyeckue npodiemsl mpu ucrnonb3oanuu IBC. YcrpoiictBo
U npuHOuN jeifctBust mapoBod TypOuubl. KIIJ[ TemymoBoro aBurarens.
TemnoBbIe ABUTATENH U 3aIIMTa OKPYKAIOIIEH CPEIbl.

JMemoncmpayuu
. Habmonenre 6poyHOBCKOTO IBIKEHMUS.
. Habmonenue muddysnn.
. Habmonenvie ssBJeHUI CMadnBaHUs W KATWLISPHBIX SIBIICHUH.
. HabmoieHre TemnoBoro pacimpeHus Tel.
. IaMeHeHune naBieHus ra3a Ipu H3MEHEHUH 00beMa U HarpeBaHUH UITH
OXJIQKICHUH.
. [IpaBuiia usmepeHus TeMnepaTypsl.
. Bugp! tenmorrepenaym.
. OxJaXkieHre Ipu COBEPIICHUN PabOTHL
. HarpeBanwue npu coBepieHUN pabOThl BHEITHIMH CHUIaMH.
10. CpaBHeHME TETIIOEMKOCTEH Pa3INYHBIX BEIICCTB.
11. HaGmroieHre KUITEHMS.
12. HabmoieHre TOCTOSIHCTBA TEMITEPATyPhI IIPH TUTABIICHHH.
13. Monenu TemIoBLIX ABUTraTEIIEH.

ab~rwpN R

P OWOWOo0~NO®

Jlabopamopnule padomol u onvimal

1. OmBITHI IO OOHAPYKESHUIO JEUCTBUS CUIT MOJICKYIIIPHOTO IIPUTSKCHUSL.

2. OTbITH IO HAOMIOAESHHUIO TEIJIOBOTO PACIIHUPEHUS T'a30B, KUIKOCTEH I
TBEPIBIX TEIl.

3. OnpeneneHre naBiIeHUs BO3ayxa B OaJUIOHE MITIPUIIA.

4. OnBITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro
o0beMa U HarPEeBAHUS WU OXJIAXKICHHUS.

5. lpoBepka THUHOTE3bl JMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOHKA
KHUIIKOCTH B TEPMOMETPHUIECKOI TpyOKe OT TeMIIepaTypEhI.

6. HaGmonenne W3MeHEHWs] BHYTPEHHEHW HSHEPTUH Tella B pe3yibTaTe
TEIUIONEepeIaur U PabOTHI BHEIITHUX CHLI.

7. M3ydeHue ycTpoicTBa KaTOPUMETA.

8. Usyuenue mporecca.

9. OnpeneneHre KOMUYECTBA TEIUIOTHI, MOMYYCHHOIO BOIOW TpHU
TEII000MEeHEe C HarPeThIM METAIUTHIECKAM IIHHAPOM.

10. Nsmepenne yaenbHOM TETUIOEMKOCTH BEIIECTBA.
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11. UccnenoBanue nporecca HCnapeHus.
12. smepeHre OTHOCHTENBHOM BIAYKHOCTH BO3/IyXa.
13. Onpenenenune yaeapbHON TEIIOTHI [UIABJICHUS JIb/IA.

BJIeKTpPI‘-IECKPIe ABJIEHUSA

OneKkTpu3anus Tel. DIEKTPUUecKui 3apsn. [[Ba Buaa AIeKTpHUECKHX
3apsa0B. B3anmoseiicTBre OTHOMMEHHO U Pa3HOMMEHHO 3apsyKEHHBIX TEl.
YCTpolcTBO  3nekTpockoma. JnekTpoMeTp. JleneHue BeIIeCTB IO
CIOCOOHOCTH TiepelaBaTh OJJIEKTPUUYCCKUH 3aps] Ha IPOBOIHUKH,
MONYNIPOBOJAHUKA W JMDJIEKTPUKU.  XapakTepHas  OCOOEHHOCTh
MOJTyTIPOBOAHHUKOB.

Toueunsrii 3apsia. 3akoH Kynona. Dnektpuueckoe momne. DneKTpuiaecKas
cuna. HampspkeHHOCTB AiekTprdeckoro mois. [IpuHIwm cymepro3uimn
3NEKTPUIECKUX Moel (Ha KaYeCTBEHHOM yPOBHE).

Hocurenmn onekrpuyecknx 3apsamoB. JeTuMOCTh  DJIEKTPHUYECKOTO
3apsana. OJEKTPOH. OJIeMEHTapHbIA anekTpuueckuil 3apan. Crtpoenue
atoma. Ctpoenue siapa atoma. Heirponsl. IlpoTonsl. Moaenu atoMoB
Bomopozna, remus, ymTua. Wonbl. OOBsSCHeHHE Ha OCHOBE 3HAHUHA O
CTPOCHHH aToOMa »JJIEKTPU3AIMK TN TPH COMPHUKOCHOBEHHH, Iepenade
YacTH 3JCKTPUYECKOTO 3apsiia OT OJHOIO Tejla K JAPYroMmy. 3akoH
COXpAHCHUS ANIEKTpUUecKoro 3apsaa. CTaTHUecKoe 3JIEeKTPUYECTBO, €ro
y4eT U UCIOJIb30BaHKe B OBITY U TEXHUKE. 3a3eMJICHHE.

DNIEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
VICTOUHNKHN TIOCTOSIHHOTO TOKa. HampaBneHue 3IeKTpUYecKOro TOKa.
DJnekTpuyeckas Iellb U €€ COCTAaBHBIC YAaCTH. Y CIOBHBIC 00O3HAYCHUS,
MIpUMEHsAEMbIE Ha CXeMaX 3JIeKTpuuecKux 1enei. [lpuposaa snextpudyeckoro
Toka B MeTauiaXx. CKOpOCTh paclpoCTpaHEHHs 3JICKTPUYECKOTO TOKA B
npoBoaHUKE. J[eHCTBUS DIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE,
MarHuTHOE). DIEKTPUYECKHI TOK B KUAKOCTSIX.

Cuna toka. dopmyna ans ompeaeneHuss cuibl Toka. Hasnauenue
amnepMeTpa. BkioueHue ammepMeTpa B LEMb.  DJEKTPUUYECKOE
HanpsokeHue. DopMmyna i omnpeneiieHus HanpshkeHus. M3mepenue
HaNpsDKEHHS BOJIBTMETPOM. BrimiodeHne BOIBTMETpPA B IEITb. 3aBUCUMOCTh
CHJIBI TOKAa OT HANpSDKEHUS TIPH IIOCTOSIHHOM COIPOTHUBJICHUH (BOJBT-
aMIepHasi XapaKTepUCTUKa). DIEKTPUUECKOE COMTPOTUBIICHUE MPOBOAHUKA.
3akon Oma mns  yvactka mnenu. [locinemoBaTenbHOE COETUHEHUE
npoBoAHUKOB. CHila TOKA M HANpsDKEHHWE B IIETH IIPH MOCIEI0BATEIHEHOM
COCZIMHEHUH. ConporuBieHre MocJe10BaTeIbHO COEIMHEHHBIX
npoBogHUKOB. [lapamnensHoe coenmwHeHWE MPOBOAHWKOB. Cmima TOKa U
HaNpsDKEHUE B [ENH IpU MapauieNbHoOM coequHeHnH. COnpOTHBIICHHE
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JIBYX TMapajjieIbHO COETUHEHHBIX TPOBOAHHUKOB.

Pabora snekrpuueckoro toka. @opmMyna ans pacuera pabOTHI TOKA.
MoIHOCTb 3JIEKTpUYecKoro Toka. dopmyna [js pacyeTa MOLIHOCTH
Toka. dopMmyna sl BBIYUCIEHHUST PaOOTHI 3JIEKTPUYECKOTO TOKa 4depes
MOIITHOCTH U BpeMsl. ETuHUIIBI paboTH TOKA, HCIIOIB3yEeMbIE Ha TIPAKTHKE.
Pacuer cromMocTH wu3pacxoJOBaHHOW JJIEKTpodHEepruu. HarpeBanue
IPOBOJAHUKOB  3JIEKTPUYECKUM  TOKOM. 3akoH  Jxoymns—IJleHna.
DNeKTpUYEeCKUe LENU U MOTPEOUTENH DIEKTPUYECKOH SHEPrHUH B OBITY.
Jlamma ocBemeHusi. YCTpPOMCTBO JaMITbl HAKAJIMBAHUS. DJIEKTPHUECKHE
HarpeBaTeNbHble MPHOOPHL. DIEKTPUYECKU TOK B Trazax. [IpudmHBI
neperpys3Kky B LIETH U KOPOTKOTO 3aMbIkaHud. [Ipegoxpanurend.

Jemoncmpayuu
1. DnekTpuzanus Te.
. [IBa poma SNEKTPUYECKUX 3apsAI0B M B3aMMOACHUCTBUE 3apsHKEHHBIX
Te.
. YCTpOWCTBO U IEHCTBHE AIEKTPOCKOIA.
. DIexTpocTaTndeckast HHAYKIHS.
. 3aKOH COXpaHEHUs ANEKTPUUECKUX 3apAHA0B.
. [IpOBOIHUKY U TUATIEKTPUKH.
. MogenvpoBaHue CUIOBBIX JIUHUHN 3JIEKTPUUECKOTO TOJSI.
. IcTOYHHMKY TOCTOSTHHOTO TOKA.
. Jle¥CTBUA 3JE€KTPUIECKOTO TOKA.
10. DnexTpHYECKUI TOK B KUIKOCTH.
11. Ta30BBIH paspsi.
12. VI3mepenune CUITbI TOKa aMIIEPMETPOM.
13. H3mepenne 3MeKTpHIeCcKOro HAPSHKEHHUST BOTBTMETPOM.
14. Peoctar u Mara3uH CONPOTHUBIICHUN.

N

PO WOWo~NO Ul W

Jlabopamopnule padomsl u onvimal
1. OnbITel MO HAOMIONEHUIO BJEKTPU3aUUU Tel WHAYKUUEH W 1pu
COIIPUKOCHOBEHUH.
2. UccnenoBanue AEHCTBHS JJICKTPHYCCKOTO IMOJII HA MPOBOJAHUKU U
JUDJIEKTPUKH.
3. COopKa IEKTPHIECKOI TSN U N3MEPEHIE CHIIBI TOKA B €€ Pa3INIHBIX
YYacTKax.
. IsmepeHue u peryimpoBaHue CUJIbl TOKA.
. IsMepenne HanpspkeHHS Ha Pa3MHYHBIX YUaCTKaX IOCIIEI0BATEIEHON
AIEKTPUIECKOHN IIETTH.
6. lI3amMepeHue CONPOTHUBIICHHS MPOBOAHMKA. V3ydeHue mpUHIUNA
JIEHCTBUS peocTaTa.
7. ccnenoBanue 3aBUCHMOCTH CHITBI TOKa, HIYIIETO Yepe3 pe3UcTop, OT
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COIIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.
8. OmbBITBI,  NEMOHCTPHUPYIOIIWE  3aBUCHMOCTH  DJIEKTPHUECKOTO
COIIPOTHBIICHHUS IPOBOJHUKA OT €r0 JUIMHBI, TUIOMIAH TIOIEPEIHOTO
CEUCHHUS U MaTepHaa.
9. [IpoBepka mpaBwiIa CIOKEHHS HANPSDKCHUN TIPH TOCIEIOBATEIIEHOM
COCIMHEHNH IBYX PE3UCTOPOB.
10. M3y4eHue napajieabHOTO COSAMHEHUS TIPOBOTHUKOB.
11. Ompenenenune pabOTBl  BIEKTPUUECKOTO TOKA, MAYLIETO uepes
pes3ucTop.
12. i3mepenue MOITHOCTH U PabOTHI TOKA B DIICKTPUICCKON JIaMITe.
13. UccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, HIYILETO Yepes3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

3JIeKTp0MaI‘HPITHbIe ABJIEHUA

IlocTossHHBIE MarHuThl. B3auMOJEHCTBHE IIOCTOSHHBIX MAarHHUTOB.
MarauTtHOe ToJie. Y CTaHOBIIEHUE CBSI3U MEXKIY DJIEKTPUIECKUM TOKOM U
MarHuTHBIM nosteM. OneIT Operena. MarnuTHas cuia. OObsiCHEHHE TPUYUH
OpHMEHTAIlMY JKENE3HBIX OMNMMWIOK B MarHUTHOM I0je. MarHuTHOe Toje
MPSIMOTO TOKAa ¥ TIOCTOSHHBIX MarHuToB. MarautHeie nuHUHA. CBS3b
HamnpaBJieHUS JIMHUH MarHWTHOTO TIIOJIS, CO3JJaHHOTO IPOBOJHUKOM C
TOKOM, C HampaBJIecHHEM TOKa B TpoBojHHKe. [IpaBuio OypaBuuka.
MarauTHOE 1oJIe KaTyImKu ¢ TOKoM. [IpaBuito mpaBoii pyKu sl COJICHOUIA.
CrnocoObl  M3MEHEHUS MAarHUTHOTO JICHCTBHS KATYIIKH C  TOKOM.
Onektpomarauthl. [IppumMeHeHne 3JIEKTPOMAarHUTOB B TEXHUKE.

MarauTtHoe mojie 3eMJIM U €ro 3HadeHHE I JKH3HH Ha 3eMile.
MarsnuTHbIe aHOMAJIUU ¥ MarHUTHBIE Oypu. JlelicTBre MarHUTHOTO TIOJIS Ha
MIPOBOJHUK C TOKOM M Ha JBMXKYIIYIOCS 3apshKeHHYIO0 dactuiy. [IpaBuiio
neBoil pyku. MHIyKIus MarHUTHOTO nosst. Moaysib BEKTOpa MarHUTHOM
UHAYKUUHU. JIMHUM MarHuTHOW MHAYKUKMU. OIHOPOIHOE U HEOJHOPOJHOE
MarduTHOE II0JIE.

DNEeKTpUYECKH ABUraTelNb MOCTOSHHOIO TOKA YCTPOUCTBO U MPUHIIMIT
nerictBus.  Mcronb3oBaHWE — DIIEKTPOABHUTATENCH B TEXHUYECKHUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

MarauTHbBIH MTOTOK. 3aBUCHMOCTD MarduTHOTO IMOTOKa,
MPOHU3BIBAIOLIETO IUJIOMIA b KOHTYPa, OT MOXYJS BEKTOpa MarHWTHOMN
WHIYKIIMA MAarHUTHOTO TIONIS, OT IUIOMIAJAM KOHTYpa W OpHUEHTAlUH
IUIOCKOCTA KOHTypa TO OTHOIICHHIO K JMHHUSM MAarHUTHOW WHIYKIIWU.
Omneitel @apazes. SIBieHUE AIEKTPOMArHUTHOW MHIAYKIMHU. TeXHHUYECKOoe
MpUMEHEHNE SIBJICHUS. DBO3HWKHOBEHHE WHIYKIIMOHHOTO TOKa B
aJTIOMUHUAEBOM KOJBIIE TPU HM3MEHEHHH MPOXOISIIETO CKBO3b KOIBIIO
MarHuTHOrO MoToka. OmpeaesieHne HamnpaBlIeHUs WHAYKIMOHHOTO TOKa.
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IIpaBuno Jlenna.

[Tepemennbrit AIEKTPUUECKUNA TOK. DIeKTpOMEXaHNYECKUN
WHAYKIIMOHHBIA TeHepaTop (Kak mpuMep — ruaporeneparop). CrocoOb
MOJTY4CHHUS JMEKTPUYECKOI SHEPTHUHU. DJeKTpOoCTaHIIUU Ha

BO300HOBIIIEMBIX HCTOYHHMKAX »dHepruu. Ilepemaua sIeKTPOIHEPTHIL
[Motepu sHeprum B JIOII, crocoObl yMmMeHbIIEHUS MOTeph. HasHadeHue,
YCTPOWCTBO M MPUHLUIN ACUCTBUS TpaHC(hOpMaTOpa, ero MPpUMEHEHUE pu
nepesfade 3IeKTPOIHEPTUH.
Jemoncmpayuu
. B3aumozeiicTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3JieNIeHHs MOJIFOCOB MarHUTA.
. MozgenupoBaHie MarHUTHBIX TIOJIEH TIOCTOSTHHBIX MarHUTOB.
. OmpIT Opcrena.
. MarHuTHOe 1oJie ToKa. DJIeKTPOMAarHurT.
. JleficTBre MarHUTHOTO TTOJIS HA TIPOBOJHHUK C TOKOM.
. DIEKTpOABUraTeNb IOCTOSHHOIO TOKA.
. UccnenoBanue sBIEHUS AIEKTPOMArHUTHON UHAYKLIUH.
. OnbiTer Dapaest.
. 3aBUCHMOCTh HaIpaBJICHHUA WHAYKUIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBCHMNA.
11. DnekTporeHepaTop MOCTOSIHHOTO TOKA.

QOWOoO~NOUITWN -

[EY

Jlabopamopnule padomol u onvimal

1. ccnenoBanne MarHUTHOTO B3aUMOAEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

2. I3yueHue MarHUTHOTO TIONS TIOCTOSHHBIX MArHUTOB TIIPH HUX

O0OBEIMHEHUN U PA3ICIICHHN.
3. UccnenoBanme nEHCTBUS JJICKTPHUYSCKOTO TOKA HA MArHUTHYIO
CTpEJIKY.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI B3aUMOJSHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CHUJIbl TOKa M HAmpaBlIEHUS TOKa B
KaTyIIIKe.

. U3ydeHue nefcTBUsI MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.

. KonctpyupoBanue u nuzydenue paboTsl JIEKTPOABUTaTEs.

. U3mepenne KI1J anexTpoaBUTaTeIbHON YCTAHOBKH.

. zyuenne siBIeHUS 3TIEKTPOMArHUTHON HHIYKITHH.

o N o o1

9 knacc

3aKOHbI ABHXKEHHUS H B3aUMO/J[€HCTBUS TeJl

MexaHnudeckoe ABIKEeHHE. MaTepualibHas TOYKa Kak MOJEb Teja.
Kpurepun 3amensl Tema wmatepuanbHOW TOUKOHM. IloctymarenmbHoe
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newxenue. Cucrema orcuera. [lepemerienne. HaxoxkeHne KOOpIHMHATHI
TeNla TI0 ero HaYaJbHOM KOOPIUHATE W MPOCKIUH BEKTOPA MEPEeMEIICHUS.
PaBHOMepHOE  mpsiMmonuHelHOe — ABWKeHme.  I[lepememienne  mpu
MPSIMOJIMHEHHOM DPaBHOMEPHOM JBIKEHHH. CKOPOCTh PpPaBHOMEPHOTO
NPSIMOJIMHEHHOTO ~ JBW)KCHUS.  YpaBHEHHWE  JIBWKEHHUA. | paduku
3aBHCUMOCTH KOOPAMHATHl TeJa M IPOCKIMH BEKTOpa CKOPOCTH OT
BPEMEHU.

XapakTepuCTUKH HepaBHOMEpHOro nBwkeHus. CpenHsas myTeBas
CKOPOCTb, CPEeIHSS CKOPOCTH IEPEMEIEHISI 1 MTHOBEHHAsI CKOPOCTh Tela
MIpU HEPABHOMEPHOM JIBHYKEHHU.

Yckopenue. PaBHOyckopeHHOE TpsAMOJIMHEHOe ABMkeHne. CKOpOCTh
TPSMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBIDKEHHSA. [pauK CKOPOCTH.
[lepememenne mpu NPSIMOTMHEHHOM pPAaBHOYCKOPEHHOM IBIDKCHUHU.
3aKOHOMEPHOCTH, TPHUCYLIHE MPSIMOIMHEHHOMY pPaBHOYCKOPEHHOMY
IBIDKEHHIO 0€3 HaJallbHOH CKOPOCTH.

CKOpOCTh TIPH KPUBOJIMHEHHOM JBIDKCHHH. [IBIDKCHHE IO OKPYKHOCTH
C TIOCTOSIHHOM IO MOJIYJIO CKOpocThio. [lepuon m uwactora oOpalieHus.
Jluneiinass u yrioBas ckopocTH. lLleHTpocTpeMHTeNsHOE YCKOpEHHE.
OTHOCHTENTFHOCTh ~ MEXaHWYECKOTO0  ABIKCHUSA.  OTHOCHTENBHOCTB
TPaCKTOpPHH, TIEpEMEIEHHs], IyTH, CKOPOCTU. | eoleHTpuYeckas u
rSJIMOLICHTPUYICCKAs CUCTEMBI MUPaA. HpI/I‘II/IHa CMCHBI JHSI U HOYHU Ha 3emie
(B TE€IMOLIEHTPUUECKOM cUCTEME).

[TepBeoiit 3akon Hpiorona. MHeprmanbubie cuctemsl orcueTa. BTtopoit
3akoH Hetorona. Ilpunimn cynepmnosuiun cui. Tperuii 3akoH HproToHa.
CBobOoanoe nagenue ten. Cuia TSHKeCTH. Y CKOpeHHe CBOOOIHOrO NaJeHusl.
Onpitel  [anuies. 3akoH BCEMHUPHOIO TSATOTEHHUS M YCIOBUS €ro
IPUMEHUMOCTH. |'paBUTallMOHHASI MOCTOSIHHAS. Y CKOPEHHE CBOOOIHOTO
najJeHus Ha 3emJiie U JpyruxX HeOEeCHbIX Temax.

Bec Tena, mBmwxkyuierocst ¢ yckopenueM. lleperpy3ku v HeBECOMOCTb.
Cuna tpeHus. Bunsl TpeHns: TpeHHE MOKOs, TPEHUE CKONBXEHHS, TPEHHE
KaueHus. Koa(pduuumeHT TpeHUs CKONbxXeHus. [IpuMepsl MONEe3HOTO
MPOSBIICHUS TPEHUSL.

JnHaMuka KpUBOJIWHEHHOTO MABWXKEHHs. VICKycCTBEHHBIE CITyTHHKH
3emun. [lepBast kocmMudeckasi CKOpocTh. BTopast kocMudeckasi CKOpOCTb.

YcnoBue paBHOBECHS MaTepUalbHON TOUKH. AOCOIIOTHO TBEPAOE TENIO.
MowmenT cunel. PaBHOBecme TBepmoro Tema ¢ 3aKpEIUICHHOW OChIO
Bpamenus. llenTp Tsokectn. Buael paBHOBecHst Tenl:  yCTOWYHMBOE,
HEyCTOunBOe, 6e3pa3nudHoe.

Nwmmynee Tena. 3amkHyTas cuctema Teil. I3MeHeHre MITy ThCOB TEN PU
UX B3aUMOJIEHCTBUU. 3aKOH COXpaHEHUsI UMITylbca. PeakTuBHOE ABUKEHHE.
Ha3snauenne,  KOHCTPYKUMS W TPUHOMN  JCHCTBUS  pPaKeTHL
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MHOrOCTyIeHYaThIE PAKETHL
Pabora cumel. Pabora cunm  TSKECTH, YOPYTOCTH, TPEHUS.
KoncepBatuBHble cmibl. CBs3b 3Hepruu W paboThl. [loTeHIMabHAS
sHeprus. [loTeHIMAaidbHAS DJHEPrUsl Tena, WOJHATOrO HaJx 3eMIICH.
[MoreHumaneHass JHEPrHs  yOpyro  AehOPMHPOBAHHOW  TPYKHUHBL
Kunerndeckas sueprus. Teopema 00 W3MEHEHHH KHHETHUECKOW SHEPTHH.
MexaHuyeckass JHEPrHs CHCTEMbI. 3aKOH COXPaHCHHS MEXaHWIEeCKOU
SHEPTUU.
Jemoncmpayuu
1. HabmoneHue MeXaHWIECKOro JBIKCHUS TeJla OTHOCHTEIFHO Pa3HBIX
TeN OTCYETA.
2. CpaBHEeHHE ITyTeH W TPACKTOPHHA JIBWKCHHS OIHOTO W TOTO K€ Tea
OTHOCHUTEIBHO Pa3HBIX TEJI OTCUETA.
. I3MepeHne ckopocTy U YCKOPEHUS PSIMOIMHENHOTO JBUKEHUS.
. UccnemoBanme mpu3HaKoB paBHOYCKOPEHHOTO JBIDKCHUS.
. HabGronenve mBrokeHMs Tea Mo OKPYKHOCTH.
. Habmonenue u onucanue NpsiMOIMHEHHOTO pAaBHOMEPHOTO ABMKCHUS
TEJIEKKH C KareIbHUIICH.
7. 3aBUCHMOCTB YCKOPEHHS TeJIa OT MacChl Tella U JCHCTBYIOMICH Ha HETO
CHUITBL.
8. HabmoeHre paBeHCcTBa CHJT TP B3aUMOICHCTBUM TEI.
9. M3meneHnme Beca Tena MpH YCKOPSHHOM JIBIKCHUH.
10. [Tepemava umMmysbca IpyU B3aUMOJICHCTBUH TEJL.
11. [IpeoOpazoBaHusI SHEPTHH MIPU B3AUMOJICHCTBUH TEJI.
12. CoxpaHeHHEe UMITYIIbCA IIPH HEYTIPYTOM B3aHMO/ICHCTBHH.
13. CoxpaHeHre UMITyIbCa Py a0COTIOTHO YIIPYTOM B3aUMOACHCTBHH.
14. HabmoieHre peakTUBHOTO JIBUKCHUSI.
15. CoxpaHeHHe MEXaHIMYECKOM SYHEPTUU MTPH CBOOOTHOM TTaTICHUH.
16. CoxpaHeHHE MEXAHWYECKOW OSHEPIUU TpPU JBIDKCHHU Tella MO
JIEHCTBUEM TIPYKUHBI.

o Ol Ww

Jlabopamopnule pabomol u onvimal

1. OmpenencHue CKOPOCTH PABHOMEPHOTO JIBUKCHUSL.

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKEHHSI OpycKa I TBHYKCHIS
[IaprKa Mo HAKJIOHHOH ITIOCKOCTH

3. . Ompenenenne yCKOPEHUS TeNNa MPU PaBHOYCKOPSHHOM JBIKCHUH 110
HAaKJIOHHOM IJIOCKOCTH

4.. HWccnemoBaHuwe paBHOYCKOPEHHOTO IBHXKCHHS O€3 HadalbHOMN
CKOPOCTH.

5. [lpoBepka TUOOTE3BI: €CITU TPH PABHOYCKOPEHHOM [BIDKEHHH 0e€3
HAYaIEHOW CKOPOCTH IYTH OTHOCSTCS KaK psll HEUETHBIX YHCEN, TO
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COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJMHAKOBEI.

. I3mepenue yckopeHusi CBOOOAHOIO MaIeHHUSI.

7. UccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKCHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

8. Ompenenenue ko3 HUITUCHTA TPEHUSI CKOJIBKCHHSL.

9. OmnpezeneHne KECTKOCTH MPYKHUHBI.

10. Onpenenenre pabOTHI CHJIBI TPEHHUS MPU PABHOMEPHOM JIBKCHUU

TeJa 0 TOPU3OHTAIBHON MOBEPXHOCTH.
11. NzyveHune 3aKkOHA COXPAHEHUSI SHEPTHH.

(2]

MexaHHUYeCKHe K0JIe6aHHs U BOJIHBI. 3By1(

Komnebarensnoe nsmwxenue. CBoboauble koiiebanusa. KoiiebarebHble
CHUCTEMBI, MAasATHUK. BenWuuHBI, XapakTepu3ymolnue KoyedaTeabHoe
JIBIKCHHE: TIEPUOJI, 4acTOTa, aMIUTUTY/Aa, (haza KoneOaHUid. 3aBUCUMOCTD
MepHoJa W YacTOThl MasATHHKA OT JUIMHBI €ro HUTH. [ apmoHnuueckue
Konebanus. MaTeMaTHYeCKHH W TPYXWHHBIA MasTHHWKH. [IpeBparicHue
MEXaHUYECKON SHEPruu KojeOaTeIbHOW CUCTEMbI BO BHYTPEHHIOIO.

3aryxatoniie kojebanus. BeiHyxaeHHble KoieOanus. Pesonanc. Yuer
pE30HAHCa B MPAKTHKE.

MexaHu3M pacrpocTpaHeHHs KoyieOaHWi B cpezie. YNPYrue BOJHBL
HonepeqHHe 158 HpOJIOJ'II)HI)Ie pryFI/Ie BOJIHBI B TBepHI)IX, KUOAKUX U
ra3o00pasHbIX cpefax. XapaKTepUCTHKH BOJIH: JJIMHA BOJIHBI, CKOPOCTD,
4acToTa, epuo Konebanuid. CB3b MEXIy STUMH BelmdnHaMu. CBoMcTBa
MeXaHn4eCcKuX BOJIH. CeCMUUeCKHE BOIHEI.

Hctounuku 3ByKa. 3BYKOBBIE KoneOanus. Dxomokanus. MH(ppa3Byk u
yIBTpa3ByK. ['pOMKOCTh 3ByKa W BBICOTa TOHA. TemOp 3Byka. YcioBHE
pacripocTpaHeHus 3ByKa. 3ByKOBbIE BOJHBI. CKOPOCTh 3BYKa B PA3IMYHBIX
cpenax. OTpaxkeHue 3ByKa. IX0. 3ByKOBOH pe30HaHC.

JMemoncmpayuu
1. HaGmronenue xosiaeOaHuil Tell IO NEHCTBUEM CHJIBI TSPKECTA M CHIIbI
YIIPYTOCTH.
. HabGronenue xonebanuii rpy3a Ha HUTH U HA MPYKUHE.
. HabmoieHve BEIHYXICHHBIX KOJICOAHUH U pEe30HAHCA.
. PactipocTpaneHre npoI0JIbHBIX ¥ MTOTIEPEYHBIX BOJTH (Ha MOJICIH).
. HaGroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
. AKycTHYeCKHl pe30HaHC.

U WN

Jlabopamopniule padomol u onvimal

1. Onpenenenne 4YacTOTHl W MEpUOJA KOJeOaHH MaTeMaTHYECKOTO
MAasITHUKA.

2. OmpeneneHne YacTOTHI M IIEPHOIa KOJIeOaHMHi IPYKMHHOTO MasTHUKA.
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3. UccnenoBanue 3aBHCUMOCTH IIEPHOJNA W YACTOTBI  CBOOOIHBIX
KoJieOaHU it HUTSIHOTO MasiTHUKA OT €r0 JUTHHBL.

4. VccnenmoBanne 3aBUCHMOCTH IEepHoAa KoJeOaHWUH MPYKUHHOTO
MAasiITHUKa OT MAacChl Ipy3a.

5. TIpoBepka HE3aBUCHMOCTH TepUo/ia KojeOaHuil Ipy3a, MOABEIICHHOTO
K HHTH, OT MacChl rpy3a.

6. OmBITEL, JEMOHCTPUPYIOLIME 3aBHCUMOCTh MEPUOJa KOJICOAHUIT
MPY>KUHHOTO MAsITHUKA OT MAcChl TPy3a M KECTKOCTH MPY>KUHEL.

CBeTOBbIE SIBJIEHHS. aﬂeKTPOMaI‘HHTHbIe BOJIHBI

Hcrounuku cBeta. EcTecTBEeHHbIE M UCKYCCTBEHHBIE HCTOYHHUKH CBETA.
TeruioBsle M JTIOMUHECLEHTHbIE MCTOYHUKM CBETAa. TOUYEUHBIM MCTOYHUK
CBETa W CBETOBOH Jryd. IIpsMonmHeiHOE pacTpocTpaHeHHe cBeTa. 3aKOH
MPSIMOJIMHEHHOTO pacrpocTpaneHus ceeta. OOpazoBaHUe TEHH U TIOTYTECHU.
ConHeYHOE U JIyHHOE 3aTMEHHUS.

OTtpaxeHne cBeTa. 3aKOH OTpakeHHUs cBeTa. OOPaTHMOCTh CBETOBBIX
nydeii. [Tnockoe 3epkano. [ToctpoeHne n300paxeHus mpeaMeTa B INIOCKOM
3epkasie. MEHIMOE H300paskeHme.

[Ipenomnenne cBera. 3akoH TpenomieHUs cBeTa. OTHOCHUTENBHBIA U
a0COJIFOTHBIN TMOKa3aTenu npenomiieHus. ONTHYecKas TIOTHOCTh CPEIbl.
IIpenensusblii yroa. IlonHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonp3oBanue
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.

JIun3el, X QU3MYECKHUE CBOMCTBA M XapaKTePUCTUKU. DOKYC JTHUH3BIL.
®okycHoe paccrostHHe. XoJ Jyuyed B nuH3e. OnTuyeckas CWiia JIMH3BL.
M3o0paxenusa, naBaeMble JuH30M. OnTHueckas cucreMa. l7a3 Kak
onruueckas cuctema. PopMmupoBaHHe M300paKeHUS HA CETYATKE Tiasa.
JedexTsl 3peHMs: JAITBHO30PKOCTh W OMU30pyKOCTh. OnrTuveckue
PUOOPHI: JIyTIa, MUKPOCKOII, TEIECKOM H (OTOATTIapar.

WnTepdepennus u qudpaxims cBerta. U3NUECKUA CMBICT TOKA3aTes
npenomienus. CxopocTh cBera. Jlucnepcus cBera. Pasioxenue Oenoro
cBera B crekTp. OnbiTel HbroToHa. CriojkeHHE CHEKTpajbHBIX IBETOB.
IBera Ten. HazHaueHne M ycTpOMCTBO crieKTporpada M CIEKTPOCKOIA.
Tuns! onTrueckux cekTpoB. CIUIONTHON M TUHENYATHIE CIIEKTPHI, yCIOBUS
ux nonydeHus. CHEKTpbl UCIYCKaHHUS W morjiomeHus. 3akoH Kupxroda.
CriekTpalibHbIH aHATU3.

DJEeKTPOMarHuTHOE TI0JIE, €r0 MCTOYHHK. Pa3nmnune MexXIy BUXPEBBIM
DIIEKTPUIECKUM M DICKTPOCTATHUCCKUM TIOJSIMH. ODICKTPOMATHUTHBIC
BosiHBL. [lonmydeHune W perucrpainus >JIeKTPOMarHWTHBIX BOJH. CBoiicTBa
AIIEKTPOMArHUTHBIX BONH. J[Mama3oHBI AIEKTpOMarHUTHEIX BouH. [llkama
AIIEKTPOMArHUTHBIX BOJH. M CIonp30BaHMe 3IEKTPOMATHUTHBIX BOJH JUIS
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COT

OBOH CBSI3H.

PazButne B3rsA0B Ha mpuponay cBeta. CBET Kak YAaCTHBIM CiTydau

OJIC

KTPOMAarHUTHBIX BOJIH. qaCTI/ILILI QJICKTPOMArHuTHOTO H3JIYYCHUA —

(hoTOHBI (KBaHThI). DHEPIUs KBAHTA.
JHemoncmpayuu

1.
2.
3.

1
1

12.
13.
14.

P O©Oom~No UM

[IpssMmonmHEliHOE pacpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Monyuenne wu300pakeHUH B TUIOCKOM, BOTHYTOM H BBIIYKIIOM
3epKanax.

. IIpenomnenue ceera.

. OnTuueckuil CBETOBOI.

Xon tydelt B coOuparoIiei JIH3e.

Xoa ny4yel B pacCenBarolen JTNH3E.

. [Tonmyuenne n3006pakeHU#t ¢ TOMOIIBIO JIHH3.

. [IpunImn nericTBUs GoToarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

. Monens riaza.

. Paznoxenue 6emoro cBeTa B CEKTP.

[Tosrygenue 6eyroro cBera MpH CIOKCHHH CBETA Pa3HBIX IIBETOB.
CBoiicTBa 3EKTPOMArHUTHBIX BOJH.

BoanoBEIe cBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimul

1.

2.

o O1

UccnenoBanue 3aBUCUMOCTH YIJla OTPAXKEHHsI CBETOBOTO JIyda OT yIJia

MaJIeHusl.

N3ydeHne XapakTepUCTHK H300paKECHUS TpeAMeTa B IUIOCKOM

3epKae.

. MccneqoBanne 3aBUCHUMOCTH YIJIa IPEJOMIIEHHS CBETOBOTO Jy4ya OT
yTJia Ta/ICHUsI Ha TPAHUIIE «BO3IYX—CTEKIIO».

. Uzyuenne cBoCTB m300paxkeHus B cobuparomieit munze. M3mepenune
ONTUYECKON CHUJIBI JIMH3BI.

. HabmoieHre CrutonHoro U IMHEHYaThIX CIIEKTPOB UCITYCKaHUSI.

. OIBITHI 1O Pa3IOKECHUIO OSJIOTO CBETA B CIIEKTP.

. OMBITHI 10 BOCIIPUATHUIO LIBETA MPEAMETOB NP UX HAOIIOIEHUH Yepes3
[IBETOBBIE (PHITBTPHI.

. I3y4eHune cBOMCTB 3JIeKTPOMArHUTHBIX BOJIH € MTOMOIIIBIO MOOMIIEHOTO

TenedoHa.

CTpoenne aroMa M aToMHoro szapa. Hcnosb3oBaHue

9HEPIruy aTOMHBIX A1ep

PamnoaktuBHOCTE. CHOXKHBIM COCTaB PaJAMOAKTHBHOTO M3ITyUCHHUSI.

Anbda-, 6era- U ramMma-uznydeHus. Mogenb atomMa TomcoHa. OMBITHI
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Pesepdopraa no paccesnuro a-vactuil. [InanerapHas Mozels aToma.

[Mormomenne u wucnyckanme cBera aromamu. I[loctymater bopa.
OO0BsicCHEHNE W3TYICHUS U TIOTIIOMIEHIS CBETa aTOMaMU M IIPOUCX OXKICHHS
JIMHEHYAThIX CIIEKTPOB HA OCHOBE MOCTyNaToB bopa.

PanuoakTuBHbIE NpeBpallleHUs] aTOMHBIX sziep. 3aKOHbl COXpaHEHUs
3apsioBOro  u MaccoBoro  umcen. Ilepmonm  momypacmama.  3akoH
paanoakTUBHOrO pacnana. HazHadenue, ycTpONCTBO U NPUHLIMII JEHCTBUA
cueTturka [ eiirepa u kameps! Bunbscona. ITy3sIppkoBast kamepa.

Snepupie peakiuu. OTKppITHE TpOoTOHA W HeWTpoHa. CrtpoeHme
aToMHOro szipa. IlIpoToHHO-HEHTpOHHass Mojenb sapa. M30TomsL
OCOOEHHOCTH SAEPHBIX CHUIL

DHeprus cBs3M aTOMHBIX sjiep. CBA3b Macchl ¥ 3HepTHH. JlehekT Macchl.
Briaenenue uiiu noriomeHe Hepruu B sIAEPHbIX peakiusx. Jenenue aapa
ypaHa. Boinenenue sHepruu. Y ciaoBUs IPOTEKaHUs yNpPaBIIsIEMOM LIETHON
peakuuu. Kpurtuaeckass macca. SnepHsrii peakrop. IlpeoOpazoBanme
SHEPruM sep B DJEKTPUUYECKYIO JHEPruro. ATOMHasg SHEpPreTHKa.
IIpenmymectBa u Hemoctatku ADC mepen ApyrdMH  BHIAMU
3JIEKTPOCTAHIIUH.

buonornueckoe geiictBue pamuanuu. DOuU3MUECKHE  BEIUYMHBL:
IIOTJIOLICHHAS /1032 U3Iy4YeHMs, KOA(HUINEHT KauecTBa, 3KBHBAJICHTHAS
no3a. JlelcTBUSL palMOaKTUBHBIX M3IYYCHHM Ha KUBbIE OPTraHU3MBI.
CrocoOBl 3aIIUTHl OT paguandd. YCIOBUS TPOTEKAHWUS H PUMEPHI
TepMosiiepHbIX peakiuil. crounuku sneprun ComiHIla U 3BE3].

Hemoncmpayuu

1. CniexTpbl U3ITy4EHHs U TIOTJIOMICHUSI.

2. CeKTphl pa3InIHbIX Ta30B.

3. CriexTp BoJ0pOJIA.

4. HabnroneHue TpekoB B kamepe BunbcoHa.

5. Pabora cueTunka HOHU3UPYIOLINX U3ITy4YeHU.

6. Perucrpanus n3mydeHus IpUPOAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnule pabomsl u onvimal

1. M3Mepenue eCTeCTBEHHOTO PaTUOaKTHBHOTO (DOHA TO3UMETPOM.

2. Mzyuenue nenenus sapa ypasa mo gpororpaduu Tpekos.

3. U3ydeHune TpeKoB 3apsHKEHHBIX YaCTHIL IT0 TOTOBBIM (poTOrpadusiM.

IHoBTOpPUTENBbHO-00001IAI0IIMIA MOAYIb

[ToBTOpHTENBHO-0000MAOIITHI MOJTYJTb npeIHa3HaYeH TUTS
cHUCTEeMaTh3allMd W OO0OOUICHUS TPEIMETHOTO COJCP)KAHHUS M OIbITa
JISSITENIBHOCTH, MPHOOPETEHHOTO MPHU M3YyYCHUH BCEro Kypca (U3UKH, a
TaKXXe U1 MOoAroToBKH K OCHOBHOMY TOCYAApPCTBEHHOMY 3K3aMEHy 10
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(usuKe U1 00YYAIONIMXCS, BRIOPABIINX 3TOT YUCOHBIA TIPEIMET.

[Tpy u3ydeHnn TaHHOTO MOZYIIS PEATU3yIOTCS U CHCTEMATU3U-PYIOTCS
BUZBI JCATCIBHOCTH, HA OCHOBE KOTOPBIX OOECIECUYMBACTCS TOCTIDKEHIE
MPEIMETHBIX U METalPEeIMETHBIX IUIAHUPYEMBIX Pe3ylbTaTOB OOYYEHHUS,
(opmupyeTcsi ecTeCTBEHHO-HAaydHas TI'pPaMOTHOCTB: OCBOCHHE HAyIHBIX
METO/IOB HCCIICAOBAHMS SIBICHHA TIPHPOALI M TEXHUKH, OBIIAJICHIE
YMEHUAMHU OOBACHATH (U3MUECKHUE SABIECHUS, NPUMEHAA IOJIy4YeHHbIS
3HaHWS, pelaTth 3aJayd, B TOM  4YHCJIE€  KAa4yeCTBEHHbIE U
OKCTIEPUMEHTAIBHBIC.

IIpyHUMIIHANIBHO — JESTENPHOCTHBIA — XapakTep IaHHOTO  pasliena
peanuzyercs 3a CYET TOTO, YTO yYalluecs BHIMONHAIOT 3aJJaHHs, B KOTOPBIX
UM TIpeIaraeTcs:

e HAa OCHOBE MOJYYCHHBIX 3HAHWH PAacMO3HABATh W HAYYHO OOBSICHATH
(husHuecKue SBICHUS B OKPY>KaIOIIeH IPUPOJIC U MOBCETHEBHOM KU3HU;

e HCIIOJIb30BaTh HAYYHbBIC METOAbI UCCICAOBAHNA (bI/ISI/I‘{eCKI/IX HBHGHHﬁ, B
TOM 4YHUCIC i1 TPOBEPKU THUIOTE3 W MNOJYUCHHUSA TCOPECTUUCCKUX
BEIBOJIOB;

e OOBSICHATH HAyYHBIC OCHOBBI HamOoiee BaXXHBIX TOCTIDKCHHHN
COBPEMEHHBIX TEXHOJIOTHH, HAIlPUMep, MPaKTUIECKOT0 UCTIONB30BAHUS
pas3JIMYHbIX HUCTOYHUKOB OHCPIrMU Ha OCHOBE 3aKOHa IMPEBpAICHUSA U
COXpaHEHUs BCEX U3BECTHBIX BUAOB YHEPTUU.

Kaxnas w3 Tem JaHHOrO pasfena BKJIIOYAET 3KCIEPUMEHTAbHOE
ucciuenoBanue  oboOmaromero  xapakrepa.  Pasmen  3aBeprmaercs
MIPOBEJICHUEM JTUarHOCTHYECKOW M OLIEHOYHOH paboThl 32 KypC OCHOBHOM
LIKOJIBL.
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INJIAHUPYEMBIE PE3YJIBTATHBI
OBYYEHUA

OOy4eHre Gu3MKe 10 JaHHOW IIPOoTrpaMMe CIIoCOOCTBYET
(hOpMHUPOBAHUIO THIHOCTHBIX, METATIPEIMETHBIX U MPEIMETHBIX
pe3yNbTaTOB OO0YUCHHSI, COOTBETCTBYIOMIUX TpeOoBanusM DenepanbHOro
roCyIapCTBEHHOI0 00Pa30BaTeIbHOrO CTAHAAPTa OCHOBHOTO OOIIEro
o0Opa3oBaHHSI.

Wzyuenune ydebHOro mpemmera «®Du3mka» Ha ypOBHE OCHOBHOTO
obmiero oOpa3oBaHUS JIOJKHO 00ECIeYnBaTh JOCTYDKEHHE CIIETYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M HPEAMETHBIX  00pa3oBaTEIbHBIX
pe3yNIbTaToB.

JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe socnumanue:

e [pOsIBIIEHWE MHTEpeca K HCTOPUM H COBPEMEHHOMY COCTOSIHHIO
poccuiickoi (PM3MYECKON HAYKH;

® [ICHHOCTHOE OTHOUIEHHWE K JOCTHXEHHUSIM POCCUUCKUX YYECHBIX-
(hU3HKOB.

I'pascoanckoe u 0yx08HO-HPABCMEEHHOE 80CRUMAHUE:

® TOTOBHOCTh K AaKTUBHOMY VYYaCTHIO B OOCYXIEHHH OOIIECTBEHHO
3HAYUMBIX M JTHYECKMX MpOOJIeM, CBSA3aHHBIX C MPAKTUYECKUM
IPUMEHEHHEM TOCTIDKEHUN (PU3UKH;

® OCO3HaHWE  BaXXHOCTM  MOPAJIbHO-3TUYECKMX  IPUHLUUIOB B
JIEATEIbHOCTH YYEHOTO.

Dcmemuueckoe gocnumanue:

e BOCIPHATHE JICTETHUECKMX KadecTB  (DU3MUCCKOH HAyKH: e
TapMOHHUYHOTO ITOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
L]ennocmu nayunozo nozuanus:

® 0CO3HAHWE IICHHOCTH (PM3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA
MO3HAHHUA MHpA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BakKHEHIIEH
COCTABJISIIOIIECH KYJIbTYPHI;

e pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEPECA K UCCIIEJOBATEIBCKOM
JIEATENILHOCTH.

Dopmuposanue Kyavmypol 300p08bs U IMOYUOHATLHO20 ONAONONY YU

e O0CO3HaHME ILIEHHOCTH Oe30macHOro obpas3a *HM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BXKHOCTH TIPAaBIII 0€30TIaCHOTO TTOBEICHAS Ha
TpaHCIIOpPTE, Ha Joporax, C DJJEKTPUYECKUM M  TEIUIOBBIM
000pyIoBaHHEM B IOMAIIIHUX YCIOBHUSAX;
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c(OpPMHUPOBAHHOCTh HaBBIKa pe(IEKCHH, MPU3HAHKE CBOETO IpaBa Ha
ommOKy ¥ TaKOTO € IpaBa y APYroro YeoBeKa.

Tpyoosoe socnumanue:

AKTUBHOE y4yacTHE B PELICHUU MPAKTUYECKHUX 3373y (B paMKaxX CeMbH,
IIKONBI, TOpOAa, Kpas) TEXHOJIOTHYECKOW W  COIHAIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIINX, B TOM YHCIIE U (PU3NYECKUX 3HAHMIA;
WHTEpEC K MPAKTHUYECKOMY HW3YyUeHHUI0 mpodeccuii, CBA3aHHBIX C
(buzHKOH.

Dkonozuueckoe gocnumanue:

OpHUEHTAalMs Ha TpUMeHeHne GU3NIECKUX 3HAHUN /TS pelIeHus 3a/1a4 B
o0acTu OKpy>Karomeil cpensl, INIAHKPOBAHHS ITOCTYITKOB ¥ OIICHKH UX
BO3MO>KHBIX MOCJICACTBUHN 17151 OKPYKAIOILEH Cpe/ibl;

0CO3HaHHUE TIIOOANTBFHOTO XapaKTepa SKOJOTHICCKUX MPOOIIEM H ITyTeH
UX PELIECHMUS.

Adanmayua yuawuxcs K UBMEHAIOWUMCS YCOGUAM COYUATLHOU U

nPUPOOHOLL Cpeobi:

MOTPEOHOCTh BO B3aWMOACUCTBHU IIPU BEBIOJHEHUN WCCIECIOBAHUHA U
MPOCKTOB (PU3UUECKOI HAPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM
Apyrux;

TIOBEHIIIICHAE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 NPaKTHYCCKYIO
JIESITEbHOCTD;

MOTPEOHOCTE B (POPMUPOBAHWUHM HOBBIX 3HAHWH, B TOM YHCIE
(hbopMynupoBaTh HJIEH, MMOHATHUS, TUTIOTE3bI O (PU3UICCKUX OOBEKTaX U
SIBIICHUSX;

0CO3HaHUE Ie(PUIIUTOB COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTCH B
obnactu pU3MKY;

IUTAHUPOBAHKE CBOETO Pa3BUTUS B MPUOOPETEHUM HOBBIX (PH3HYCCKHUX
3HAHUI;

CTpEMJICHHE aHAIM3UPOBATH W BBIABISITH B3AMMOCBS3H IPUPOIHL,
00IIecTBa ¥ 3KOHOMUKH, B TOM YHCJIE C UCIOIB30BAHUEM (PH3MICCKUX
3HAHUI;

OIICHKA CBOMX JCHCTBHH C yYETOM BIIMSHHS HA OKPYXKAIOUIYIO CpPEdy,
BO3MOXKHBIX TNIO0ATBHBIX TOCIICICTBHIA.

METAINPEAMETHBIE PE3YJIbTATHI

YHuBepcajJbHbIe IO3HABATEIbHbIE 1 CTBHS
Basoevie nocuueckue oeticmeus:
BBISIBJIATh M XapaKTepHU30BaTh CYNICCTBCHHBIC NPU3HAKH OOBEKTOB
(sBneHUi);
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YCTaHABIMBATH CYIICCTBEHHBIN NPHU3HAK KIACCU(UKAINU, OCHOBAHUS
JUTst 000OIIICHHS U CPAaBHEHUS,

BBISBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PacCMaTpPHBAEMBIX
(daxTax, IaHHBIX W HAOJIONEHUSAX, OTHOCAIIMXCA K (U3MUECKUM
SIBJICHUSIM;

BBISIBIISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3H MPU M3YUYCHUH (PHU3HYCCKUX
SABIICHAH ¥ TIPOIECCOB; [eNaTh BBIBOABI C  HCHOJIB30BAaHHEM
JIETyKTUBHBIX U WHAYKTHBHBIX YMO3AKITIOYCHUH, BBIIBUTATh TUIOTE3HI
0 B3aMMOCBS35X (PU3NUECKUX BEJIMYHH;

CaMOCTOSITENBHO BBIOUPATh CIOCOO pelleHus yueOHOW (u3nyeckoit
3aa4n (CpaBHEHUE HECKOJIBKIX BapHAHTOB PEIICHUs, BEIOOp Hambomee
MOAXO/IAIIEro ¢ YYETOM CaMOCTOSATENIHHO BBIICIEHHBIX KPUTEPHEB).
Bazoesvie ucciedosamenvckue oeticmausi:

UCIIONIF30BATh  BONPOCHI KaK  HCCIICAOBATEIECKUA ~ HMHCTPYMEHT
IIO3HAHUS,

MPOBOAMWTH II0 CAMOCTOSATENFHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOXKHBIM (PM3MUYECKUN SKCICPUMEHT, HEOOJBIIOE HCCIET0BAHUE
(hr3HUECKOTO SBIICHUS,

OLICHMBATh HA TPUMEHHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJTyYSHHYIO B XOJIe UCCIIEI0BAHMS WM SKCIICPHUMEHTA;
CaMOCTOSITeTIbHO  (OpMYTHpOBaTh  O0OOIIECHHUS W  BBIBOABI IO
pe3yibTaTaM MPOBEACHHOTO HAOIIOICHHS, OIBITA, HCCICIOBAHHS;
IPOTHO3MPOBATh BO3MOXKHOE JallbHEWIIee pa3BUTHE (PH3MUECKUX
MPOIIECCOB, a TAKXKE BBUIBUTATH MPEANONIOKEHUS 00 WX pPa3BUTHH B
HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayuei:

MPUMEHSATh PAa3IIMIHBIC METOJIBI, HHCTPYMEHTHI U 3alPOCHI IIPH TIOUCKE
1 oTOOpe HHMOPMAIUK WK JAHHBIX C YIETOM MPEITIOKEHHON yaeOHOH
(busnueckol 3a71a4u;

AHAITN3UPOBATh, CUCTEMAaTU3UPOBATh u HUHTEPIIPETUPOBATH
HH(OPMAIIIIO PA3TIMYHBIX BUIOB U (JOPM IPEICTABICHNUS;
CaMOCTOSITEIEHO BBIOMPATh ONTHMANBHYIO (OPMY IPENCTABICHUS
uHpOpMaNMKM ¥ WUIIOCTPUPOBATH pellaeMble 3aJa4id HECJIOKHBIMH
CXeMaMH, TuarpaMMaMy, HHOH IpapuKoi 1 X KOMOWHAIIUSMH.

YHuBepcajbHble KOMMYHUKATHBHBbIE JIeiiCTBUS
Obwenue:
B X0JIe O0CYXJICHUsI y4eOHOTO MaTepuaia, pe3yabTaToB J1abopaTOPHBIX
paboT 1 MPOEKTOB 331aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOMN TEMBI
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Y BBICKA3bIBATh WJICH, HAIICJCHHBIC HA PEIICHUE 3a1a4H U MTOICPKAHHE
OaroeaaTeIbHOCTH OOIICHNS,

COITOCTABIIATh CBOM CYXICHHS C CYXICHHSIMH IPYTHX YYaCTHHKOB
Jajora, OOHApY>KUBATh Pa3IM4YNe U CXOJICTBO MO3UIIHN;

BBIP@KAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MIUCbMEHHBIX TEKCTaX;
MyOJUYHO TIPENCTABIATH PE3YIbTaThl BBIMOJHCHHOTO (QH3HYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHMS, IPOEKTA).

Cosemecmuas desimenbHocms (COMpPYOHULECmB0).

MOHMMATh M  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHAMBHyaJbHOH pabOTHl TpPH pENICHWH KOHKPETHON (u3HuecKon
MIPOOJIEMBI;

MpPUHUMATh LENH COBMECTHOM JeSTeIbHOCTH, OpPTraHHU30BHIBAThH
OEWCTBUSL 1O €€ MOCTIKEHHWIO: paclpelelsTb pOoJd, OO0CYKAaTh
MPOIECCHl M PE3YNbTaThl COBMECTHOH paboThl; 00001maTh MHEHUS
HECKOIBKHX JIFOJICH;

BBITTONTHSTE CBOIO YaCTh Pa0OTHI, JOCTHTass KaYeCTBCHHOTO pe3yibTaTa
II0 CBOEMY HAallpaBJICHUIO U KOOPAUHUPYs CBOM AEUCTBUS C JPYTUMHU
YJICHaM1 KOMaHAbI,

OILICHMBATH KAYECTBO CBOETO BKJIAAA B OOMIMI MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcaJbHbIe PeryJIATUBHbIE NelicTBUS
Camoopeanuzayusi:
BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYalUsIX, TPEOYIOIINX
JUTSL perreHust (GPU3NIECKUX 3HAHUI,
OPUCHTHPOBATBCSI B PAa3MUYHBIX TOAXOJAaX MPHUHATHAS PEIICHUN
(MHOUBHIYabHOE, IPUHATHE PEIICHHS B TPYIIIIE, IPUHATHE PEIICHUN
rpymoii);
CaMOCTOSITEIBHO COCTaBJIATh ANTOPUTM DPEIICHUS (QU3MUECKON 3amadun
WIN IDIaHA WCCIENOBAaHUS C YYETOM WMEIOMIKUXCS pECYpcoB W
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHUPOBATH  IpelaracMble
BApUAHTHI PEIICHHUI;
JIeJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camorxonmponw (peaexcus):
JaBaTh aJCKBAaTHYIO OIEHKY CHUTyallld U Tpeajaratb IDIaH ee
U3MECHEHHUSI,
OOBSICHATh TMPHUYUHBI JIOCTHIKCHUS (HEJIOCTHIKEHHS) pPEe3yJbTaToB
IESITeBHOCTH, 1aBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTUBBI B ICATCIHHOCTD (B TOM YHCIIC B XOJI BBITOTHEHHUSI
(PM3NUECKOT0 HCCIIEOBAaHUS WM TIPOEKTa) HA OCHOBE HOBBIX
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00CTOSTENbCTB, U3MCHUBIINXCS CHUTYAIlMH, YCTAHOBJIEHHBIX OIIUOOK,
BO3HHKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTATA €M H YCIIOBUSIM.
OMOYUOHANbHBIU UHMEILIeKN !

CTaBUTH ce0sl HA MECTO IPYroro 4YeoBeKa B XO/Ie CIIopa HIIH AUCKYCCUH
HAa HAy4YHYIO TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOro
YeJIoBeKa.

Ipunsmue cebs u opyeux:

MPU3HABATh CBOE MPABO Ha OMIMOKY MPH PelIeHUr (U3UUCCKUX 3a/1ad
WIA B YTBEPXKJACHUSIX HA HAYYHBIC TEMBI M TaKOE K& MPABO JPYIrOro
YeJIoBeKa.

I[TIPEJAMETHBIE PE3YJIbTATDI

[IpenmerHbIe pe3yabTaTH H3ydeHHUS yaeOHOTo mpenmera «Du3nka» Ha

6a30BOM ypOBHE JOJKHBI OBITH OPHEHTHPOBAHBI HA IPHUMEHCHHE 3HAHUI,
YMEHHH W HaBBIKOB B YUYCOHBIX CHUTYyalUsX U PEATbHBIX >KU3HEHHBIX
YCIIOBUSIX U OTPaXKaThb:

pa3BUTHE IPEACTABICHUH O 3aKOHOMEPHOW CBSA3M M IO3HABAEMOCTH
SIBIICHUH MIPUPOJBI; O CHCTEMOOOpa3yIoel poii (GPU3UKH IS pa3BUTHS
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJOTHI, O MOCTOSHHOM
MPOIECCe ABOJIONUN (PU3MUECKUX 3HAHWN M HMX POJIM B ICIIOCTHOU
€CTECTBEHHO-HAYYHOH KapTHHE MHpa; (OPMUPOBaHHE HAYYHOTO
MHPOBO33PEHUS;

proOpeTeHrne 00yJaIONIMMHUCS 3HAHUN O BUJaX MaTepuH (BEIIECTBO U
Tose), ABMKEHUN KaK CIoco0e CyIIeCTBOBaHMS MaTepHH, 00 aTOMHO-
MOJIEKYJIIPHON TEOPUH O CTPOSHNH BEUIECTBA, O (PU3NIECKOH CYITHOCTH
SBJICHUN TIPUPOABI (MEXaHUYECKUX, TEIUIOBBIX, 3JICKTPOMATHUTHBIX U
KBaHTOBBIX);

OBIIAJICHAE MOHATHHHBIM AamllapaTOM W CHUMBOJMYECKUM S3BIKOM
(usukm; ocBoeHHe (YHIAMECHTAIBHBIX 3aKOHOB (DU3UKH, (DU3HUYSCKUX
BEJIMYMH M 3aKOHOMEPHOCTEH, XapaKTePHU3yIONINX H3yIeHHBIC SIBIICHNS,
YTO MMO3BOJIHT 3AI0KHUTH (YHAAMEHT HAYYHOTO MUPOBO33PCHUS;
OBNAJICHHEC  YMEHUSMH  TPOBOJUTH  IpsSIMBIE  H3MEPEHHs  C
UCIIOJIb30BAHUEM  H3MEPHUTENbHBIX ~ NPHOOPOB  (QHAJIOTOBBIX |
IU(POBBIX) NMPHU MOHUMAHUU HEU30EKHOCTH IMOTPEIIHOCTEH ITHOOBIX
U3MEpeHHHd, YTO  TIO3BOJMT  pa3BUBaTh  MpEACTaBICHHE 00
00BEKTUBHOCTH HAYYHOTO 3HAHUS;

OBJIaJICHUE OCHOBaMH METOJOB HAyYHOTO TO3HAHMS: HaOIIOJCHUS
(m3mIecKux SIBTICHUH, IPOBEICHHUS OTIBITOB, MIPOCTBIX
9KCIIEPUMEHTANBHBIX HMCCIIEOBaHUH; IIPEJCTAaBICHUS Pe3yJbTaToB
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HAONIONICHUH WJIM U3MEPEHUH C TOMOIIBI0 TaOiHWIl W TpaduKoB, U
BBISIBJICHUS HAa 9TOW OCHOBE SMIIMPHYECKHUX 3aBUCHMOCTEH;

MOHUMAHUE XapaKTEepHBIX CBOHCTB (QHU3MYECKHX MOACIeH H WX
NpUMEHEHHe JUI 00BbSICHEHNS (PU3NUECKUX TIPOLIECCOB;

(hopMupOBaHUE YMEHHUS OOBSICHATH (PU3NUECKUE MPOIIECCHI C OTIOPOH Ha
U3yYCHHBIC CBOMCTBA (DM3MUCCKHUX SIBICHHUN, (PU3MYECKUE 3aKOHBI U
TEOPETUUECKUE 3aKOHOMEPHOCTY;

(opMupoOBaHUE YMEHHs pemiarh y4eOHO-TIPAKTHUECKUE —3aJIauH,
BBISIBISISL B OMKCBIBACMBIX TIPOIECCAaX MPUIMHHO-CICICTBEHHBIC CBS3H,
paccuMThIBaTh 3HAUCHHE (PU3MYECKUX BEIUYMH U OIICHUBATH
TIOJTy9E€HHBIN pPe3yiIbTarT;

MOHUMAaHUE (U3MICCKUX OCHOB U MPHUHIUIIOB JCHCTBUS TEXHHUYESCKUX
YCTPOMCTB U MPOMBIIUICHHBIX TEXHOJIOTUIECKUX MIPOIIECCOB; OCO3HAHIE
HEOOXOJMMOCTH COOJIONCHHS MNpPaBMII 0E30IacHOTO HCIIONB30BAHUS
TEXHUYECKUX YCTPOICTB;

UCIIOJIb30BAHUE 3HAHUA O (U3UYCCKUX SBICHHUAX B IOBCEIHCBHOM
JKU3HH A7 0OecTiedeHusT 6€30MaCHOCTH MPH OOpAIICHUH C OBITOBBIMHU
npubopamMu U TEXHHYECKUMH YCTPOUCTBAMHU, JJISI COXPAHEHUSI 37[0POBbSI
U COONIONEHHWS HOPM DKOJOTHYECKOTO TOBEACHHUS B OKpPYXKAIOIICH
cpeze; 0OCO3HAHUE He0OXOIUMOCTH IPUMEHEHUS JOCTIKESHUH (QDU3UKH U
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MTPUPOIOTIONIL30BAHNS;

IpUOOpPETCHNE OIbITa IOMCKA, NPeoOpa3oBaHMs U IPEICTABICHIUS
uHpopMaI  (PU3UYECKOTO  COICPIKAHWS C  HCIOJNB30BAaHUEM
UH(OPMAIIIOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI;

(opMupoBaHWE YMEHHWH IDIAHUPOBATH W  IPOBOAUTH  Y4eOHOE
UCCIIEIOBaHUE WU MIPOSKTHYIO pabOTy C YIETOM ITOCTABICHHOHN IENH:
(opMynupoBaTh 3agayd  WCCICNOBAaHUS, BBIOMpPATh aJCKBaTHEHIC
MOCTABJICHHOW I  METONBl  WCCICIOBAaHHS WM  IPOSKTHOM
JIeSITETBHOCTH;

pruoOpeTeHNne OmbITa paboTHl B TPYIE CBEPCTHHUKOB MPU PELICHUH
MO3HABATEIbHBIX 3a/1a4, BBICTPAMBATH KOMMYHHKAIUIO, YYUTHIBAs
MHEHHE OKPYXKAIOIIUX U aJIeKBATHO OIICHUBATH COOCTBEHHBIA BKJIA] B
JESITeNBHOCTD TPYIIIBI;

pasBUTHE NPEACTABIEHUH 0 chepax MpodecCHOHATBHON AeITEIBbHOCTH,
CBSI3aHHBIX C (PM3UKOI U COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH
Ha JOCTIDKCHMSAX (M3WUECKOW HAYKH, YTO IIO3BOJHT YYaIIAMCS
paccMaTpuBaTh (DU3MKO-TEXHUYECKYIO OONAcTh 3HaHUI Kak cdepy
cBoeil Oynmymielt mpodecCMOHANbHOW JAEATENbHOCTH M CHEeNaTh
OCO3HaHHBIN BHIOOP (QU3NKH KaK MPO(PHUIBLHOTO MpeaMeTa IIPH Iepexo/ie
Ha CTYIIEHb CPEIHET0 00IIero oopa3oBaHMUsL.
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7 KJacc

[IpenmerHple pe3ynbTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTPaKaTh

c(hOPMUPOBAHHOCTh Y 00yUAIOIUXCS YMEHUIL:

UCIIONB30BaTh  TMOHATUS: (U3NYECKHE W XUMHYECKHE SIBIICHUS;
HaOMIOZICHNE, YKCIIEPUMEHT, MOJIENb, THUIIOTE3a; €NNHUIBI (HU3HIECKUX
BEJIMYMH; BEKTOpHas W CKaspHAs (HU3MYEcKas BEJIMYMHA; aToM,
MOJIEKYJIa, arperaTtHble COCTOSHMS BellecTBa (TBepHoe, IKUJKOE,
ra3zoobpasHoe); MEXaHUYECKOe JIBIOKCHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, PaBHOYCKOPEHHOE, IPSIMOJMHEHHOE), TPaeKTOPHI,
paBHOJeHcTBYIOIasT cui, JAedopmanust (ympyrasi, IIacTHYECKas),
HEBECOMOCTb, COOOTAIOIITNECS COCYBI;

pa3nuiaTh sBieHus (qudQy3us; TEIUIOBOE IBIDKCHHIE YACTHII BEIECTBA;
paBHOMEpHOE IBIDKCHUE; HEpaBHOMEpPHOE IBIDKCHHE;
PaBHOYCKODEHHOE  JIBIDKCHHE;, WHEpLUs; B3aUMOJECHCTBHE  Tell;
paBHOBECHE TBEPIBIX TEIN C 3aKPEIUICHHOW OCHIO BpAIICHIUS; Iepeaada
JABIICHHUS TBEPIBIMH TENIAMH, JKHUIKOCTIMH W Ta3aMHd; aTMOoc(epHOe
JaBJeHUE; IUIaBaHWE TeJ;, HPEBPAICHUS MEXaHWYeCKOH HSHeprumn)
I10 OMMCAHUI0 HX XAPAKTECPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (HYU3NIECKOE SBIICHHE;

pacrio3HaBaTh  TNPOSIBICHHE  H3YYCHHBIX  (U3MYECKUX  SIBICHMI
B OKPY’KAIOILIEM MHpE, B TOM YHCiIe (PU3UYECKUC SBICHUS B IPUPOJIE:
TIPUMEPHI IBWKECHUS C PA3INIHBIMU CKOPOCTSMH B XKMBOW M HEXHMBOU
MPUPOJIC; SIBIICHIE UHEPIUHU B OBITY ¥ TEXHUKE; ICHCTBUE CHIBI TPCHUS
B IPUpPOJE W TEXHHKE; BIMSHHE aTMOC(QEPHOTO NAaBICHUS Ha XHUBOM
OpraHM3M; IUIaBaHWe pbIO; phUard B Tele 4eJoBeka; pabora B
OpraHU3Me YelOBEKa, IPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a/ady B
y4eOHYyI0, BBIACNATH CYIIECTBEHHBIE CBOHCTBA/IPU3HAKN (PU3NYECKHUX
SIBIICHUI,

ONKCHIBATh HW3y4YCHHBIE CBOWMCTBA TeNl M (PU3MYECKUE SIBICHHI,
UCTIONB3YsT  (u3Mueckne BeIWYMHBI (Macca, OO0BEM, IUIOTHOCTb
BEILIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, YCKOPEHHE, CHIIA,
CHJIa YIPYTOCTH, CHWJa TSDKECTH, BEC TeJa, CHjla TPEHHS, JaBJICHHUE
(TBepmoro  Tema, OKMIKOCTH, Ta3a), BBITAIKMBAIOLIAs  CHIIA,
MexaHW4yeckass paboTa, MOIIHOCTb, IIEYO CHIIBI, MOMEHT CHIIBI,
KO3(p(OUIMEHT TONE3HOTO ICUCTBHSA MEXaHWU3MOB, KHHETHUCCKAs U
MOTCHIHANBHAS DJHEPrHs); NpPH OIMCAHWU TNPABHIBHO TpPaKTOBATH
(U3MYECKUI CMBICI HCHONIB3YyEeMbIX BEIWYMH, HX O00O03HA4YeHUsS WU
eAVHUIBl (PU3WIECKUX BEIWYHH, HAXOAUTH (POPMYJIIBI, CBSI3BIBAIOIIUC
JaHHYI0 (M3MUYECKYI0 BEIMYMHY C APYTHMMH BEIHYMHAMH, CTPOHTH
rpad¥Ku U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKNX BEJTHYHH;
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XapaKTepH30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS M TPOIECCHI,
UCIIOJIB3YS TIPaBHIIA CIIOXKEHHS CHJT (BIOJB OJTHOM MpsiMOid ), 3aKoH ['yKka,
3akoH [lackams, 3akoH Apxumena, TPaBWIO PaBHOBECHUS pblUara
(6moka), «30710TOE TIPAaBHJIO» MEXaHWKH, 3aKOH COXpaHCHUs
MEXaHUYECKOH PHEPruu; Mpu 3TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA U 3aIACHIBATh €r0 MAaTEMAaTHIEeCKOE BEIPAKCHUE;

OOBSICHATh (DPU3UYECKHUE SBICHHS, IPOIECCH M CBOWCTBA TEJ, B TOM
guciIe W B KOHTEKCTE CHUTYallMd MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBUIBIATh NPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOHTH
00BsicHeHHE U3 1—2 JOTMYecKUX I1aroB ¢ ONOPoi Ha 1—2 W3yYEeHHBIX
CBOMCTBa  (PU3MUECKUX  SIBJICHWH, (U3NYECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

peliaTh pacueTHble 3amayu B 1—2 nmelcTBHsI, UCTIONB3Yys 3aKOHBI H
(hopMynel, cBsA3BIBaAIONIME (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBUSL 3afadd  3alUChIBATh KPaTKOE YCIIOBHE, TOACTAaBIITH
(u3ndecKkue BETHMYUHBI B (POPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH
CIIpaBOYHbIC JaHHBIC, HCO6XO,Z[I/IMI)IC IUIA peUICHUA 3aaad, OLCHUBATH
PEaTMCTUYHOCTD MOTYIEeHHOH (PU3NIeCKON BETNINHEI;

pacrio3HaBaTh MHPOOIIEMBI, KOTOPBIE MOXKHO PEUINTh IPH ITOMOIIA
(U3MYEeCKUX METONOB; B ONHCAHWM WCCICIOBAHUS  BBIICIATH
MIpoBepsieMOe TIPEATONIOKEHIE (rumoresy), paznuyarh u
HUHTEPIIPETUPOBATE MOTYUCHHBIN pe3yabTaT, HAXOIUTh OMIHOKU B XOJIE
OTIBITA, JIENIATh BBIBOJIBI TI0 €T0 PE3yIbTaTaM;

IPOBOAMUTH OMBITHl 10 HAOMIOACHUIO (U3MUYECKUX SIBICHUN I
(u3uueckux  CBOMCTB  Telm:  (QOpMyIHpOBaTh  IPOBEPSEMBIC
TIPEATIOIOKCHUS, cobuparhb YCTaHOBKY U3 TIPEUI0KEHHOTO
000pyHOBaHMS, 3aMKUCHIBATH XOJI OIBITA U (POPMYITHPOBATH BEIBOIKI;
BBITONTHATE TIPSIMBIC M3MEPEHHUS PAaCcCTOSHES, BPEMEHH, MAcChl Telna,
o0beMa, CHIIBI W TEMIEpaTypsl C HCHOIB30BAaHHEM AaHAJIIOTOBBIX H
UQPOBLIX MPHUOOPOB; 3alKCHIBATh TOKa3aHUs MPHOOPOB C yU4ETOM
3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUH;

MIPOBOANTE MCCIEIOBAHIE 3aBUCHMOCTH OJJHOM (PH3MYECKOM BEIIMYMHEI
OT JpYyTOH C MCIIOJIB30BAaHUEM MPSMBIX H3MEPECHHUH (3aBUCIMOCTH ITyTH
PaBHOMEPHO IBWKYIIETOCS Tella OT BPEMEHH IBIDKCHUS Tella; CHIIBI
TPEHUS] CKONBXKEHUS OT CUIBl JIaBJIEHHUs, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TeN W HE3aBHUCHMOCTH CHJIBI TPEHHS OT IUTOMIaId
COIIPUKOCHOBEHHUS TEN; CHIBI YIPYTOCTH OT YIJIMHEHUS TPY>KIHEI,
BBITAJIKUBAIOIIEH CHUJIBI OT OO0BEMa IMOTPYKEHHOM YacTH Tena U OT
IUIOTHOCTH KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT
TIyOMHBI, HAa KOTOPYIO IIOTPY)KEHO TEJO; YCIOBHHA IUTaBaHHS Tel,
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YCIIOBUH paBHOBECHS pblyara v OJIOKOB); y4aCTBOBATh B IIAHUPOBAHUU
y4eOHOTO0  MCCJICAOBaHUs, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHHsl, Clielys IPEIUIOKECHHOMY IJIaHy, (UKCUPOBATh PE3yJIbTaTh
MOJIYYECHHON  3aBUCUMOCTH  (U3UYECKUX  BEIUYMH B BHIC
NPEUIOKEHHBIX TabJHI U TPadHKOB, JE1aTh BBIBOIbI MO PE3ybTaTam
UCCIICIOBAHMS

MPOBOJMTH KOCBCHHBIC M3MEPEHUS (PU3MUECKUX BEIUYMH (IUIOTHOCTD
BEIIECTBA JKUAKOCTH M TBEPAOro Teja, CHia TPEHHS CKOJBXKCHUS;
JaBJIeHHE BO3/yXa; BBHITAIKUBAIOIIAS CWiIa, JeicTByromas Ha
HOTPY)KEHHOE B KHUIKOCTh TENO; KOIDPUIMEHT MOJIE3HOT0 ACHCTBUS
MPOCTBIX MEXaHH3MOB), CIIEAYS MPEIJIOKCHHOW WHCTPYKIUU: TIPH
BBIMOJTHCHUU M3MEPEHUH COOMPATh IKCIIEPUMEHTANLHYIO YCTAHOBKY H
BBIYHCIISITH 3HAYCHHE HCKOMOM BEJIUYHHBI,

coOuofaTe MpaBWia TEXHUKM O€30MacHOCTH Ipu  pabore ¢
71a00paTopHBIM 000pPYIOBAaHUEM;

YKa3bIBaTh MPUHLINIBI JCHCTBHS NPHOOPOB U TEXHUYECKUX YCTPOHCTB:
BEChI, TEPMOMETp, JUHAMOMETp, COOOIIAIOIINECsS COCYHbl, OapoMeTp-
AHEPOW, pbIUar, MOJABWXHBIA M HENOABWXHBIA OJIOK, HAKIOHHAS
IUIOCKOCT;

XapaKTepU30BaTh TPHHIMIBl  JEHCTBUS  H3YyYCHHBIX IPUOOPOB
U TEXHUYECKUX YCTPOHCTB C OMOPOM Ha MX OMHCaHUS (B TOM YHUCIE:
TIOJIITUITHAKN, YCTPOMCTBO BOMOIPOBOA, THUAPABIMUYECKHU IIpecc,
MaHOMETp, BEICOTOMEp, IOPIIHEBOW HACOC, apeOMETpP), HCIIONB3YsI
3HAHUA O CBOMCTBAX (PM3NYECKUX SIBJICHUNA U HEOOXOTUMBIE (PU3UUCCKHE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTE TpHUMEpPHl / HAXOMUTh WHPOPMAIMIO O TpHUMEpax
MPaKTUYECKOTO UCIIONB30BAHUS (PU3MUCCKUX 3HAHWN B MOBCEIHEBHOMN
JKU3HU I o0ecrieueHnss 0€30IacHOCTH TPU OOpalleH!u ¢ prudopamMu
Y TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHS 310POBbS U COOJFOICHUSI
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAloOIeH cpeie; MpHMEphI
Bkyaga poccuiickux (/1. 1. Mennenees, M. B. JlJomoHoCOB, 1 1p.) #
3apyoexxnbix (I'. Tamuneir, P.Tyk, E.Toppuyerm, b. [Tackans,
Apxumen W Ip.) YYCHBIX-(PHU3UKOB B Pa3BUTHEC HAyKH, OOBSICHCHUE
MPOIIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;
OCYIIECTBIIATh OTOOP HMCTOYHMKOB HH(popMaiuu B cetd HHTepHer
B COOTBETCTBHHM C 3aJaHHBIM MOHCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIONINXCSI 3HAHUM W IyTeM CpPaBHCHUS PA3IMYHBIX HCTOYHHUKOB
BBIJICNATh UH(OPMAIIMIO, KOTOpas SIBISETCS MPOTHBOPEUYUBOU IUTH
MOJET OBITh HEIOCTOBEPHOIA;

UCIIOJIb30BaTh TIPH  BBHINONHEHWH  YYeOHBIX 3aJaHUil  HAy4dHO-
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HOMYJISIPHYIO JIUTEPaTypy (GHU3HYECKOTO COJep)KaHMs, CIpPaBOYHBIE
MaTepualbl, pecypchl cetu  VHTepHeT; BiaxeTh NpUeMaMu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HH(OPMALUN H3 OITHOM
3HAKOBOIl CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPaTKHE MICEMEHHEIE M YCTHBIE COOOIIICHNUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOPMALIUH (PU3MUECKOTO COICPIKAHUS, B
TOM 4YHCIEe MyOJMYHO [eNaTh KpPaTKHE COOOIIEHHS O pe3yibTaTax
IPOEKTOB MM Yy4eOHBIX HCCIENOBAaHUM; MpPU 53TOM TIPaMOTHO
UCIIOJIb30BAaTh HM3YUYCHHBIN TOHSATUHHBIN ammapar kypca (U3MKH,
COIPOBOXKJIATh BBICTYIUIEHUE NIPE3EHTaLUEN;

IIPU BBINOJHEHNU y4eOHBIX NMPOCKTOB U UCCICIOBAHUI paclpenesiTh
0053aHHOCTU B T'pyIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33Ja4aMu,
CIICUTh 3a BBINOJHEHHEM IIIaHA JCHCTBHUM, aJeKBaTHO OLCHUBAThH
COOCTBEHHBI BKJIQJ B  [JEATENBHOCTh TPYIIBL, BBHICTPAWBATH
KOMMYHUKaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAst MHCHUE OKPY>KaIOIIUX.

8 Kitacc

[IpenmerHpie pe3ynbTaThl Ha 0a30BOM YpPOBHE IOIDKHBI OTpPaXKaTh

c(hOPMHUPOBAHHOCTh ¥ 00YUAIOIIUXCS YMEHUIL:

WCTIONB30BaTh TIOHATHS: Macca M Pa3Mephl MOJIEKYJ, TEIUIOBOE
JABMKCHHUE AaTOMOB H MOHeKyJ'I, aneFaTHI)Ie COCTOSAHHA BCIIIECTBA,
KpUCTAJUTMYECKHE W aMOp(HBIC TeJla, HACBHIIICHHBIA U HEHACHIIIICHHBIN
nap, BIOKHOCTh BO3/[yXa; TEMIIEPATypa, BHYTPEHHSISI SHEPTHUS, TETUIOBOH
JIBUTATEIb; YJIEMEHTAPHBIN AIIEKTPUUECKUH 3apsijl, SIEKTPUIECKOE IT0JIe,
MPOBOJHUKA U JUAJICKTPUKH, TIOCTOSSHHBIA JIIEKTPUYECKUN TOK,
MarHUTHOE TOJie, UHAYKIUOHHBINA TOK;

pasiuuaTh SBICHUs (CMauyWBaHHUE, KAWUISAPHBIC SBJICHUS, TEIJIOBOS
paciIMpeHune/cxxaTue, Terionepeaada (TerIonpoBOIHOCTb, KOHBEKITHS,
U3Ny4YeHHE), TEIUIOBOE paBHOBECHE, IUIABICHUE, KpUCTAJUIM3ALNS
(oTBepaeBaHue), WCMapeHue, KOHICHCAIMS, KHUIICHHE, JJICKTPHU3aIus
Ten, B3aUMOENCTBUE BIEKTPUUECKUX 3apsizioB, IEUCTBUA
AJIEKTPUYECKOTO TOKa (TEIIIOBOE, XMMHUYECKOE, MAarHUTHOE), KOPOTKOE
3aMBIKAHHE, B3aMMOJEHCTBHE MAarHWTOB, JECHCTBHE MAarHUTHOIO IOJIS
Ha MPOBOHHK C TOKOM, 3JICKTPOMArHUTHAS WHIYKITHS ) 10 OTIMCAHHUFO UX
XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX
JlaHHOE (PU3UUECKOE SIBIICHUE;

pacrmo3HaBaTh TPOSIBJICHHE  HW3YYEHHBIX  (U3UYECKHX  SBIICHUI
B OKPY)KAaIOIIIEeM MHpPE, B TOM YHCJIe (U3NUECKUE SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKCHHWE M KalWIISPHBIC SBICHHS B TIPUPOJC,
KPUCTaJUIbI B mpupoje, u3nyueHue CoiHIA, 3aMep3aHHe BOIOEMOB,
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MOpckue Opu3bl, 0Opa3oBaHHME pOCBHI, TyMaHa, WHes, CHera,
JNIEKTPUYECKUE SABJICHUS B aTrMocdepe, JIIEKTPUYECTBO JKUBBIX
OpPTaHU3MOB; CTATHYECKOE HJICKTPHUECTBO; MATHUTHOE IIONE 3EMIIH,
Jpeii¢ MNOoMICOB, pOb MArHUTHOTO MO AN JKU3HU Ha 3eMie,
MOJSIPHOE CHSIHUE; TIPH JTOM TEPEBOAWUTH IPAKTHUYECKYIO 3a1ady B
y4eOHYI0, BBIICIATh CYNICCTBEHHbIC CBOWCTBA/TIPH3HAKH (DU3MUECKUX
SIBJICHUI;

ONUCHIBATh H3y4YCHHBIE CBOWCTBA Tel M (pu3MUecKue SBICHMS,
UCTIONB3YsI PU3NYECKHE BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPT U,
KOJIMYECTBO TEIUIOTHI, YIENbHAs TEIUIOEMKOCTh BEIIECTBA, YHAENbHAsS
TEIJIOTa CTOpaHUsl TOIUIMBA, yJENbHAs TEIUIOTA IUIABIEHUS, YAENbHas
TEIIoTa MapooOpa30oBaHUs, OTHOCHUTENIbHAs BIAXXHOCTh BO3/YXa,
K03(p(OUIHEHT ITOJIE3HOTO AEHCTBHUS TETTIOBON MAIITHHEIL, AIEKTPUICCKUI
3apsil, HANPSHKCHHOCTh  JIEKTPUYECKOTO  MOMsL, CHja  TOKa,
3NEKTPUIECKOE HANpsDKEHHE, COINPOTUBICHHE MPOBOAHUKA, YIEIBHOE
COIIPOTHBJICHUE BEIIECTBA, pabOTa W MOITHOCTD JICKTPHUCCKOTO TOKA,
WHIYKOWS MAarHUTHOTO TIONS, MATHUTHBIA IIOTOK); TPH OIMCAaHUU
IMpaBUJIbHO TPAKTOBATb (I)I/ISI/ILICCKI/II‘/‘I CMBICJI MCIIOJIb3YCMbIX BCJIHNYWH,
0003HAYCHUS W COUHAIBI (PU3UICCKUX BEIWYHNH, HAXOAUTH (hOPMYIIHL,
CBA3BIBAIOIINE JAHHYIO (HU3MYecCKyl0 BENHYMHY C  JIPYTUMH
BEIMYMHAMH, CTPOUTH TPAHKH U3YICHHBIX 3aBUCUMOCTEH (PH3HUECKUX
BEJIMYNH,

XapaKTepH30BaTh CBOWCTBA Tell, (pu3MUeckne SBIEHHS M IPOLECCH,
HCTIONIB3YSI OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KHHETHIECKOH TEOpHH
CTPOCHUSI BEIIECTBA, ypaBHEHHE TEIJIOBOro OanaHca, 3akoH KymoHa u
NPUHIMIT CYMEpHO3NIUN ToNeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHHs JNIEKTPHUYECKOTro 3apsna, 3akoH Oma s ydacTKa Leny,
3akoH Jxoyns—IJlenna, 3aKoH COXpaHEHHs SHEPTUH; TIPH 3TOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €T0 MaTEMaTHIECKOE
BBIPKCHHE;

OOBSACHATH (PM3MUYECKHE IPOLECCHl U CBOMCTBA Tel, B TOM YHCIIE U B
KOHTEKCTE  CHUTyallMid  NPaKTHKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISIBIISITH IPHYUHHO-CIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 1—
2 JIOTMYECKMX INAroB C OHOpoil Ha 1—2 u3y4YeHHBIX CBOWCTBA
(pu3nUecKux sIBICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemarh pacyeTHble 3a7add B 2—3 JCHCTBUS, HCIONB3Ysl 3aKOHBI U
(hopMyIbl, CBS3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJM3a
YCIIOBHUS 33/1a4M 3aIHCHIBATh KPATKOE YCIOBUE, BBISBISTH HEOCTATOK
JNaHHBIX JUI pelIeHHs 3aJa4yd, BHIOMpaTh 3aKOHBI W (opMyIbl,
HEOOXOIMMBIEC IUISI €€ PEelIeHHUs, MPOBOAUTH PACUETHl M CPAaBHHBATH
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MOJTYYECHHOE 3HaUCHHE (PU3MUCCKON BETUIMHBI C H3BECTHRIMH JAHHBIMU;
pacmo3HaBaTh MpOOIEMBI, KOTOPHIE MOXKHO PEIIUTh IPH IOMOIIH
(PM3UIECKUX METOJOB; UCIIONB3Ysl ONMUCAHUE HCCIICIOBAHUS, BEIICIATH
IpOBEpsieMOE TPEATIONOKECHUE, OLEHUBATh IPABHIBHOCTH IIOPSIKA
MPOBENICHHS UCCIICIOBAHMS, IEJIATh BHIBOJIBI,

TPOBOAMUTH OMNBITHl 10 HAOMIONCHUIO (U3MUYECKUX SIBICHUN FUIH
(U3MUeCKUX CBOWCTB Tel (KamWUIIPHBIC SIBICHHS, 3aBUCHMOCTH
TaBIICHHUS BO3AyXa OT €ro o0beMa, TeMIIepaTyphl; CKOPOCTH Tpolecca
OCTBIBaHUsI/HATPEBAHUS npu U3JTyYCHHUU oT 1[BETA
M3JTy4aloIIei/ ToTIIoarolel TOBEPXHOCTH; CKOPOCTh MCIIAPEHHS BObI
OT TeMIepaTypHI JKUAKOCTH U TUIOLIA I €€ TOBEPXHOCTH; SJICKTPH3ALIUS
TEJ W B3aUMOJICUCTBHE O3JCKTPHUYCCKHUX 3apsIOB; B3aUMOJCHCTBUE
MOCTOAHHBIX MAarHUTOB, BU3YyaAJIN3allUsd MarHUTHBIX MHOJIEN MOCTOSHHBIX
MarHUTOB; ICWCTBUSA MArHUTHOTO IIONII HA TPOBOIHHUK C TOKOM,
CBOWCTBA JJIEKTPOMArHKUTa, CBOMCTBA 3JCKTPOIABHUIATEIIS MOCTOSHHOIO
TOKa): (OPMYJIHPOBATh TPOBEPSEMBbIC MPEANOIOKEHHs, COOMpaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000pYIOBAHHUS; OIIICHIBATH XO OIBITA U
(hopMyHpOBATH BEIBOIIBL;

BBITIOJIHATH IpsAMbIC HU3MCPCHUSA TEMIICPATYpPHI, OTHOCHUTEILHOM
BJIQAXXHOCTU BO3AyXa, CHUJIBI TOKa, HAMNPsXKCHHUA C HCIHOJIb30BAHUEM
AHAJIOTOBBIX IIPUOOPOB U TATIYNKOB (PH3MUECKUX BEIUYNH, CPABHUBATDH
Pe3yNbTaThl H3MEPEHUH C YIEeTOM 3aIaHHOM a0COIFOTHOH TOTPEITHOCTH;
MIPOBOAMTE MCCIEIOBAHNE 3aBUCHMOCTH OJHOHM (pU3MUIECKOM BETHUMHEI
OT Jpyrod ¢ UCIOJIB30BAHMEM TMIPSIMBIX W3MEpPEHHH (3aBHCHMOCTD
COIIPOTHBJICHUS MPOBOJHUKA OT €r0 IUHEI, IUIOMIATH ITOTIEPEIHOTO
CCUCHHS W YJCTBHOTO COMPOTHBIICHHS BEMICCTBA IPOBOTHHKA; CHIIBI
TOKa, HAYIIErO uYepe3 MPOBOTHHK, OT HANPSDKEHUS Ha IMPOBOAHUKE;
HCCIIeIOBaHUE TIOCIIEOBATENIFHOTO W IMApaJIICIBHOTO COCTUHECHUH
MPOBOJHUKOB): IUIAHUPOBATH KCCIIEOBAaHHE, COOMpPATh YCTAHOBKY U
BBITOJTHSTE M3MEPEHUS, CIIeAys MPEAI0KECHHOMY IUIaHy, (PUKCHPOBATH
Pe3yNbTaThl MONYYCHHOW 3aBHCHMOCTH B BHUIE TaONWIl W TpaduKoB,
JIENaTh BBIBOJIBI TIO PE3yIbTaTaM HCCICOBAHHUS;

MPOBOANTH KOCBCHHBIC M3MEPEHUS (PU3NIECKUX BEMUYUH (KOTUYECTBO
TEIUIOTHI,  yJCNbHAs TEIUIOEMKOCTh  BEIIECTBA, COMPOTHBICHHE
TIPOBOJHUKA, pad0Ta M MOIIHOCTH ANEKTPUIECKOTO TOKA): IUIAHHPOBATD
u3MepeHns, COoOUpaTh OKCICPUMEHTAIBLHYIO YCTAHOBKY, CIIEAYsI
MPEJIOKCHHON MHCTPYKIIUH, U BRIYUCIIATh 3HAUCHHE BETUYUHEI;
coOJFOIaTh  MpaBWJIa TEXHWKM OE30MAacHOCTH TpH  padoTe ¢
n1abopaToOpHBIM 000PYIOBAHUEM;

XapakTepH30BaTh IMPHUHIUMGI  JCHCTBHS HM3YYEHHBIX PUOOPOB
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Y TEXHUYECKUX YCTPOMCTB C OMOPOil Ha MX OmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHSI JIOMOB, TUTPOMETpP, IICHXPOMETp, [BUTATEIh
BHYTPEHHETO CrOpaHUs, MapoBas TypOWHA, amIlepMeTp, BOJIBTMETP,
CUYETYHK DJIEKTPUYECKON JHEPruM, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HAarpeBaTeIbHBIC  AJIEKTPONPHOOPH  (IIPUMEPHI),  AIIEKTPUIECKHUE
MPEIOXPAHUTENH; DJIEKTPOMATHHUT, SJCKTPOABHUIATENH MOCTOSHHOTO
TOKa), MCIOJIb3YS 3HAHHUA O CBOWCTBaX (PU3MUECKUX SBJICHUNH H
Heo0XoauMble (PHU3HUECKUE 3aKOHOMEPHOCTH;

pacIio3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOMCTBA M H3MEPHTENbHBIC
npuOOpHl IO CXeMaM H  CXEMATHYHBIM PHCYHKaM  (PKHIKOCTHBIH
TEPMOMETP, TEPMOC, TICUXPOMETp, TUTPOMETpP,  BIIEKTPOCKOTI,
3JIEKTPOMETpP, MCTOYHUK TOKa, KIIIOY, PE3UCTOp, PEOCTAT, JIAMIIOYKa,
aMIIepMETp, BOJBTMETP); COCTABIATH CXEMBI MIICKTPHUECKUX IIEHEH C
MOCNeNoBaTeIbHBIM M MapajuleJIbHBIM  COEJAMHEHUEM JJIEMEHTOB,
paszimyasi yCJIIOBHbIE 0003HAYCHHS JIEMEHTOB AIIEKTPUUYECKUX TeTICH;
NPUBOMUTE  TPUMEPHI/HAXOAUTh  HHPOpPMAIMIO O  TIPUMEpax
MPaKTUIECKOTO UCIIONB30BaHU (PU3HMUCCKUX 3HAHWI B MOBCEIHEBHOMN
JKU3HH U 00ecriedeHrst 0e30MacHOCTH pU O0paIIeHIH ¢ IPHOOpaMu
Y TEXHUYECKHUMH YCTPOMCTBaMHU, COXPAHEHUS 3/I0POBBS U COOIOICHUS
HOPM JKOJOTHYECKOTO TOBEICHHUS B OKpPYXKAIOIIEH cpeie; MpHUMEpHI
BKJIaga poccuiickux (M.B. Jlomonocos, U. U. ITonsynos, B. B. Iletpos,
. X. Jlean, TI'. B.Puxman, II JI. lllmmmnar, b. C. SIko6u u np.) u
3apyoexsbix (P. Bpoyn, [x. Ixoynb, k. Yart, B. ['mnGepr, I'. Owm,
X K. Dpcren, A. M Ammep, M. ®@apaneli, u 1p.) y4eHBIX-GU3UKOB B
pasBUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOUIETO MHpa, B
Pa3sBUTHE TEXHUKH U TEXHOJOTHI;

OCYIIECTBIIATh MOUCK MH()OPMANUH (UIUIECKOTO CONEPIKAHUS B CETU
WHTepHeT, Ha OCHOBE HMEIOIIUXCA 3HAaHUN M IyTeM CpaBHEHHA
JOMOJTHUTENBHBIX HCTOYHHKOB BBLACTATH HH(OPMALUIO, KOTOpas
SIBIISICTCS] IPOTHBOPEUNBON MITH MOKET OBITH HEJOCTOBEPHOM;
UCIIONb30BaTh IPHU  BBINOJHEHMHM Y4YEOHBIX 3aJaHUil  Hay4dHO-
TOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOro colepKaHus, CIHpPaBOYHEIC
MaTepuallbl, pecypchl ceTd VIHTepHET; BialeTh NpUEMaMU
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus MH()OPMALUN H3 OIHOM
3HAKOBOU CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE U KpaTKHe YCTHBIE COOOIICHUS,
0000mas wHpOpMALMIO U3 HECKOJNBKHX HMCTOYHUKOB (DU3UUYECKOTO
COIep)KaHMsI, B TOM YHCJIE ITyONHIHO TIPENCTABISATH PE3YIbTATHI
MPOEKTHOW UITH UCCIIENOBATEIBCKOM IEATENIbHOCTH; IIPH 3TOM TPaMOTHO
WCIIONIb30BaTh H3YYEHHBIM TMOHATUHHBINA ammapaT Kypca (U3HKH,
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COTMPOBOXK/IATh BBHICTYIIEHUE NPE3EHTAlINEH;

IIPY BBITIOIHEHWH y4YeOHBIX HPOEKTOB M HCCIEIOBAHUNA (DH3MUYECKUX
MIPOIIECCOB pACIIPENeATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTaBJIEHHBIMU 3a/la4aMH, CJICIUTD 3a BHIIIOJHEHUEM IUIaHa JeicTBU
U KOPPEKTHPOBATh €ro, aJieKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIAl B
JIeATENIbHOCTh TpYIIIbI; BBICTpauBaTh KOMMYHUKaTUBHOE
B3aUMOZEUCTBHE, MIPOSBILSS TOTOBHOCTE Pa3periaTh KOHPIUKTEL.

9 kaacce

Hpe):[MeTHI)Ie pe3yiibTaTbl Ha 06a3oBOM YPOBHE OOJLKHBI OTpaXaTb

c(hOpMUPOBAHHOCTH Y 00YJAFOIINXCS YMEHHUH:

WCIIONIF30BAaTh TOHATHS: CHCTEMa OTCYeTa, MaTepHalbHas TOUKa,
TPaeKTOPHS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO IBIDKCHHS,
nedopmanus (yrnpyras, miacTu4eckas), TpeHHe, HEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTh M IEePerpy3KH; LEHTP TSHKECTH; aOCOIIOTHO
TBEpOOE TENo, MEHTP TSDKECTH TBEPAOTO Tella, paBHOBECHE;
MeXaHW4YeCKHe KoiieOaHWUsI U BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK;
QJICKTPOMArHuTHBIC BOJIHBI, IIKaJa J3JICKTPOMAarHMTHBIX BOJIH, CBET,
OIU30PYKOCTH U AATTbHO30PKOCTb, CIICKTPHI UCITYCKAHMUS U MOTIIONICHUS;
anb(a-, 6eTa- ¥ TaMMa-U3TyIeHUs, H30TOIHI, epHas YHEPTeTUKa;
pasinyaTh ABJICHUS (PaBHOMEPHOE M HEpAaBHOMEPHOE MPSIMOIUHEHHOE
JBIDKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKECHUE, CBOOOIHOE
naJicHUe Tell, KPUBOIMHEHHOE ABIKCHUE, PABHOMEPHOE JBIKCHUE IO
OKPYXHOCTH,  B3aMMOJICHCTBHE  Tel, PEAKTUBHOE  JBIDKCHHE,
Kosie0aTenbHOe JBIKEHUE (3aTyXalolIie ¥ BBIHYKICHHBIC KOJIeOaHus ),
pE30HAHC, BOJHOBOE NBW)KCHHE, OTPaKCHUE 3BYKa, MPSIMOIUHEHHOE
pacrpocTpaHeHHe, OTPaXEHHE W TPEIOMIICHHE CBETa, IOJHOE
BHYTpEHHEE OTPaKCHHE CBETa, Pa3lIOKECHUE OEJIOro CBETa B CHEKTP U
CIIO)KEHHE CHEKTPAJbHBIX IIBETOB, IWCIEPCHS CBETA, ECTECTBEHHAS
PaIuOaKTHBHOCTh, BOSHUKHOBEHUE JIMHEWYATOrO CHEKTpa U3ITyUCHUS)
[0 ONMCAaHWIO HX XapakTepPHBIX CBOHCTB W Ha OCHOBE OIBITOB,
JEeMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SBICHHE;

pacro3HaBaTh  MPOSBICHHE  W3YyYCHHBIX  (DU3MUYCCKUX  SIBICHHI
B OKpY)KaloleM MHpe (B TOM 4ucie (pu3ndecKue sIBICHUS B TPUPO/IC:
NPWINBEL W OTJIMBEL, IBIWKeHHWE IUTaHeT COJHEYHOW CHCTEMHI,
pEaKTUBHOE JBIKEHHE JKUBBIX OPTaHM3MOB, BOCIIPHATHE 3BYKOB
JKUBOTHBIMHU, 3EMJICTPSICEHHE, CCHCMHUYCCKHE BOJHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONTUICCKUE SBJICHUS B IPUPOJIE, OMOIOTHIECKOE JICHCTBUE
BUANMOTO, VIBTPA(QHOIETOBOTO ¥ PEHTTEHOBCKOTO H3IIyYCHUH;
CCTeCTBCHHBIH  PAJMOAKTUBHBIA  (OH,  KOCMHYECKHE  JIy4H,
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pamUOaKTHBHOE W3IYyYCHHE MPHUPOAHBIX MUHEPANOB; JCHCTBUE
panMOaKTUBHBIX H3JIyYCHUH HAa OPraHW3M 4YeJlOBeKa), IPH 3TOM
[EePeBOMUTh  MPAKTHYECKYK  3aaayy B  y4eOHYI, BBLICIATH
CYIIECTBCHHBIC CBOMCTBA/TIPU3HAKY (DU3MUCCKUX SBIICHUI,

OIKCHIBATH U3YUCHHBIC CBONCTBA TeN U (PM3UUECKHUE SIBJICHUS, UCIIOIb3YS
(u3uveckne BENMYUHBL (CPelHssi CKOPOCTh MEPEMEILeHUs], CPEIHssI
[yTeBasi 1 MTHOBEHHAS! CKOPOCTh TeNa PH HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEeHHe, MepeMelleHre, MyTh, JIMHeHHas W yrioBas CKOpPOCTb, CHia
TPeHUs, CHWJa YIPYroCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOIHOTO
najieHus1, BEC Tesa, UMITYIIbC Tella, MITYJIbC CHJIbI, MEXaHH4YecKasi paboTta
U MOIIHOCTh, MOTCHIMAIbHAS JHEPTUs MOJHATOr0 HAJl MOBEPXHOCTHIO
3eMITU Tella, TOTCHIMAIbHAS YHEPTHs CHKATOU TPYKUHBI, KHHETHIECKAsI
SHEPIUsl, TIOJHASI MEXaHHIECKasl SHEPTHsl, IEPHUO] U YaCTOTa KOJIeOaHHI,
JUITHHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA,
MIOKA3aTeJIb MPEIOMIIEHHS CPEe/ibl); TIPH OIMCAaHUH IIPABUIBHO TPAKTOBATh
(M3UYECKUIT CMBICT UCTIONB3YEMbIX BEIHYUH, 0003HAYCHUS U CAUHHUIIBI
(H3UYECKUX BEIMYMH, HaXOAUTh (HOPMYIbI, CBSI3BIBAIOIIME JAHHYO
(bU3HYECKYI0 BEMYMHY C JIPYIMMH BEIMYMHAMH, CTPOUTH TIPadUKH
U3YYCHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEITHUNH;

XapaKTepH30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHHUS U TPOIECCHL,
UCTIONIB3YS 3aKOH BCEMUPHOTO TATOTEHISI, IPHHITHII CYTIEPIIO3UIIHHU CHII,
NPUHIMI OTHOCUTEIbHOCTH [ammnes, 3akoHbl HpIOTOHA, 3aKoH
COXpaHEeHUs IMITYJIbCa, 3aKOH COXPaHEHHsI YHEPTHH, 3aKOHBI OTPAKCHUS
U TIPEIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOIO U MacCOBOTO
YHCeNl TPH SIEPHBIX PeaklUsX, 3aKOH PalOaKTUBHOTO Paclajia; Ipu
3TOM JIaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3allUCHIBATH €rO0
MaTeMaTHYECKOE BBIPAKCHHE;

OOBSCHATh (PU3MYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyallii  MPaKTHKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISIBIISIT IPHYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHHE U3 2—
3 JIOTMYECKHX INAroB C ONOpoil Ha 2—3 W3yYEHHBIX CBOWMCTBA
(bu3nvecKuX SBIICHUN, PU3NISCKUX 3aKOHOB MM 3aKOHOMEPHOCTEI;
peurath pacyeTHble 3afa4yd (ONMHUpAIOIIMecs Ha CHUCTEMY H3 2—
3 ypaBHEHUii), HUCIOJB3ysl 3aKOHbI M  (OPMYJIBL, CBSI3BIBAIOLINE
¢usnyeckue BENMYMHBI: Ha OCHOBE aHalIM3a YCIOBHA 3aJadud
3aMUCHIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAMONINE MM
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIC
JUIL PEUICHUs, MPOBOIUTH PAacUYEThl U OICHHBATH PEATUCTUIHOCTH
MOJYYCHHOTO 3HAYCHUS (PU3NIECKOM BETUYUHBL;
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pacrio3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PELINTh IPH I[TOMOIIU
(hU3UYECKUX METOJIOB; UCIIONb3Ysl OMUCAHUE HCCIICIOBAHUS, BHIICIAT
[pOBEpsieMOe TPE/IOIOKEHHE, OLICHUBATh MPABUIILHOCTh IOPSIIKA
OPOBE/ICHHUS HUCCIICAOBAaHKS, JIeNaTh BBIBOJbI, HMHTEPIIPETHPOBATH
pe3yNbTaThl HAOJIIOICHHUI U OIBITOB;

[OPOBOIUTH OMBITBI 1O HAOMIOJCHUIO (DU3MUYECKUX SIBICHUI WITH
(hr3HUYECKUX CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HproToHa, 3aKoHa
COXpaHEeHHs SHEPTHH; 3aBUCHMOCTh [EPHO/Ia KOIeOAHUH MPYKHHHOTO
MAasITHUKA OT MAacChI Ipy3a M XKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT
AMIUTUTYIBl MaJbIX KOJICOAHMIA; MPSIMOJIHUHEHHOE pPAacIpOCTpaHCHUE
CBeTa, pas3jioKeHHe Oenoro CcBeTra B CIEKTP, H3YYCHHE CBOWCTB
n300paKeHus B TUIOCKOM 3€pKaJie ¥ CBOWCTB M300paXkeHHs MpeMeTa B
coOuparoleil TnH3e; HabII0ACHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB
U3JTy4YeHHsI): CAMOCTOSITENBHO COOMPATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa O00OpYJOBaHMWs; OIMUCHIBATH XOJ| ONBITA W €ro pPe3yJbTaThl,
(hopMynHpOBaTh BEIBOJIBL;

[POBOIUTH IIPH HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPEHHI, OIIPE/IeIISIsT
CpeHee 3HAUYCHUE H3MepsieMOil BeanuuHbl ((OKYCHOE pacCTOSIHUE
cobuparomeit JIUH3BI); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHHS/U3MEPUTEIIBHOTO TIPUOOpa;

MPOBOANTH HCCIENOBAHUE 3aBHCHMOCTEH (PH3MYECKUX BEIHMYUH
C HCIIOJIH30BAaHUEM MPSMBIX H3MEPECHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU
[IPY PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauaIbHOW CKOPOCTH; TIeproaa U
YacTOThl KoOJe0aHM MaTeMaTHYeCKOrO0 MAasTHUKAa OT JJIMHBI HUTH;
3aBUCHMOCTH yIJla OTPAXCHUS CBETa OT yria MaJeHWs H yria
NPETOMIICHAS OT yIJa TWaJeHWs): IUIAaHUPOBAaTh HCCIIEIOBaHHUE,
CaMOCTOSITENBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATh pPE3yJbTaThl
MOJTYYCHHOH 3aBHCUMOCTH (DM3MYECKHX BEIMYHH C Y4ETOM 3aJaHHOI
MOTPEITHOCTH M3MEPEHUH B BUIEe TaOJIHI U TPpaHKOB, Ae7aTh BHIBOIBI
0 pe3yJIbTaTaM HCCIIeIOBaHMS;

NPOBOJIUTh KOCBEHHBbIE H3MepeHHs (PU3HMUSCKUX BEIHYMH (CpemHss
CKOPOCTh M YCKOpEHHE Tella HpH PaBHOYCKOPEHHOM JBHKCHHHU,
YCKOpEHHUE CBOOOJIHOTO MAJCHUs, )KECTKOCTh TPYXKHHBI, KOI(PPHUIUCHT
TPEHUsI CKOJBXKCHUS, MEXaHUYECKas paboTa W MOIIHOCTh, YacTOTa U
neprojl KoyeOaHWH MaTeMaTHYECKOro | NPYKHHHOTO MAasTHUKOB,
ONTHYECKAasl CHJIa COOUpAroIel JMH3bI, pAJUOAKTUBHBIN (OH):
TUTAHUPOBATh U3MEPCHUS; COOUPATH IKCIIEPUMEHTANBHYIO YCTAHOBKY H
BBIMOJIHAT ~ M3MEPEHHUs, CHeays MPEAJIOKEHHOW  HHCTPYKIIUH;
BBIYUCISITh 3HAYCHHWE BEJIMYMHBI U aHAIU3UPOBATH MOJYYCHHBIC
pe3yJIbTaThI;
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coOMoaTh MpaBWiia TEXHUKH OE30MAaCHOCTH Tpu  paboTe ¢
1a00paToOpHBIM 000PYIOBaHUEM;

pa3n4aTh OCHOBHBIC NPU3HAKH H3YyYCHHBIX (DH3MYECKUX MOAeJeH:
MaTepHanbHas TOUKa, abCOIIOTHO TBEPIOE TEJO, TOUCUHBIH UCTOUHHK
cBeTa, JIyd CBeTa, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,
HYKJIOHHAas MOJIETIb @aTOMHOTO /pa;

XapakTepH30BaTh INPHUHIUIGI AEHCTBHS HM3YYEHHBIX IPHOOPOB
¥ TEXHUYECKUX YCTPOHCTB C OMOpPOH HAa MX OMHCAaHUS (B TOM UHCIE:
CHHUIOMETpP, NATUYUKU IOJIOKEHUS, PACCTOSIHUSI U YCKOPEHMS, pakeTa,
9XO0JIOT, TpaHchOpMaTOp, OYKH, MEepUcKom, (oroamnapar, Jyma,
MHUKPOCKON, TEJECKOI, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOIL,
JIO3UMETp, Kamepa BuibcoHa), HCIONB3YyS 3HAHUS O CBOWCTBAaX
(pM3MYECKUX SIBICHUN 1 HEOOXOAUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;
UCIIONB30BaTh CXEMBI W  CXEMAaTUYHbIE PHUCYHKH  HM3YYECHHBIX
TEXHUYECKUX YCTPOKCTB, HU3MEPUTEIIHHBIX mpudopoB u
TEXHOJIOTHYECKAX TIPOIECCOB NPHU PEIICHUH YIeOHO-TPAKTUICCKUX
3a/1a4; ONTHYECKHE CXEMBI JIJIS MMOCTPOSHUS M300pakKeHUH B IIIOCKOM
3epKaJie ¥ COOMpAIOLIeH JINH3E;

OPUBOMUTE  TPUMEPH/HAXOAUTh  WHPOpPMAIMIO O  TIPUMEpax
MPaKTUIECKOTO UCIIONB30BAHUS (PM3MUCCKUX 3HAHWN B MOBCEIHEBHOU
JKU3HH U 00ecTriedeHrst 0e30MacHOCTH IpU O0paIleHIH ¢ IPHOOpaMu
Y TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIOICHUS
HOPM DKOJIOTHYECKOTO IOBEACHUS B OKpY)KAaIoIel cpeze; MpuMepsl
Biana  poccuiickux (K. 3. LlnonkoBckui, . B. Meniepckuii,
H. E. XKyxkosckuii, C. I1. Kopones, /. J. UBanenko, U. B. KypuatoB u
ap.) u 3apybexnsix (M. Hetoron, [I'. KaBengum, JI. beprymm,
Jx. Makcsemn, I'. I'epri, B. Pentren, A. bekkepens, M. CkitomoBckasi-
Kropu, D. Pesepdopn u ap.) ydeHbIX-(DHU3HKOB B DPa3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPY)KAIOIIETO MHPA, B PA3BUTHE TCXHHUKH H
TEXHOJIOTHI;

OCYIIECTBIIATh MOUCK MH(OPMAIUH (PU3UIECKOTO COJCpPIKaHUS B CETH
WNuTepHeT, caMoCTOSTENbHO — (OpMymUpysh TOHMCKOBBIM  3ampoc,
HaXxOAMTb  IYTM  OIpPENENEeHUs  JOCTOBEPHOCTH  IOJyYEHHOH
uHpOpMAIlMM Ha OCHOBE HMMEKOIIMXCA 3HAHUW W JONOJHUTEIBHBIX
HUCTOYHUKOB;

UCIIONIF30BATh TIPH  BEHIIONHEHWH YYEOHBIX 3aJaHWil  HAay4dHO-
TOMYJSIPHYIO  JIUTEpaTypy (pU3HdIeckoro conepKaHus, CHpaBOYHEIC
MaTepualibl, pecypchl ceTd VIHTepHET; BialeTh NpUEMaMH
KOHCTIEKTUPOBAaHHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMALMKA U3 OJHOU
3HAKOBOM CHCTEMEI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE MTICEMEHHbIE U YCTHBIE COOOIIEHNS Ha OCHOBE
uH(OpPMaIK N3 HECKOJBKHX MCTOYHHMKOB (PM3NYECKOTO COJeprKaHus,
MyOJIUIHO HpPEACTaBIIATH pE3yNbTaThL MPOEKTHOU W
UCCIIEIOBATENBCKON JEATENbHOCTH; IIPH 3TOM I'PAMOTHO MCIOJb30BaTh
U3y4YeHHBI TOHATUIHBIN anmapaT U3ydaeMoro pasjena U3k U
COIMPOBOXKJIATh BBICTYIUICHUE IPE3CHTAIIMEH € ydeToM OCOOEHHOCTEH
ayJUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE ITVIAHUPOBAHHE

7 kaacce (68 4, 2 4 B HEACIIO)

TemaTnyeckuit OcHOBHbIe BH/IbI A€ATENbHOCTH YYaLUXCSA
610K, TEMa OcxogHoe copepaicarie (Ha ypoBHe y4e6HBIX JeHCTBHIA)
Pu3uKa U ee poJib B NO3HAHUHU OKPYKaroumero mupa (6 1)
dusnka — ®dusKka — HayKa 0 IIpupoze. SIBneHus BruBnenne paznuunii MexXIy GU3NIECKIMU U XUMHYECKIMU
HayKa 0 IpHpoAe npuposl. Pusnueckue IBICHUS: MPEBPAILCHUAMU.
(24) MEXaHHUUYECKHE, TEIIOBbIE, DIIEKTPUYECKHUE, Pacro3naBanue u knaccudukanus GU3NUeCcKnX sIBICHUMN:
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BeIecTBO, | MEXaHHYECKUX, TETUIOBBIX, DJICKTPUUYECKHUX, MATHUTHBIX
Teno, Marepus. Pusnyeckue CBOHCTBA Tell U CBETOBBIX.
Habmronenue u onucanue GU3NICCKUX SBICHUN
EcrecTBEHHO- EcrecTBeHHO-HaYIHBIH METO MO3HAHUS: Pasnu4aTh METOABI M3y4eHUs (HU3UKH.
HAYYHBI MeTOJ Ha0JIoieHNe, TTOCTAaHOBKA HAYIHOTO BeIABIKEHHE TUIIOTE3, OOBACHSIOIINX SBICHHUE: OT Yero MOKET
no3Hanus (1 4) BOMPOCA, BBIIBHKCHUE THIIOTE3, 3aBHCETh BPEMsI OCTBIBAHHS Yasi 10 KOMHATHOI TeMIIepaTyphl.
9KCHEPUMEHT 110 NIPOBEPKE THIIOTES, Ipennosxenue crnoco0oB NPOBEPKH THUIIOTES.
00BsICHEHHE HAOIIO1aeMOTO SBJICHUA. [IpoBenenne nccnenoBaHMs 110 IPOBEPKE THIIOTE3B! O TOM, UTO
Onucanue Gpu3nIECKuX ABIEHUH C MOMOUIBIO | pa3iM4Me BO BPEMEHHU MaJCHUS TEN 00yCIIOBIEHO
Mozenei CONPOTHBIIEHUEM BO3/yXa.
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[Moctpoenue mpocteimmx moaeneii Gru3ndeckux sBICHUN
(B BHJIC PUCYHKOB WJIM CXEM), HAIIPUMEP MaJICHHUE IPEIMETA;
MPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa

dusnyeckne
BEJIMYHHBI (3 1)

®dusnyeckue BenuuuHbl. M3mepenue
¢u3HyecKux BennanH. MexIyHapoaHas
cucrema exunul. [Ipocreitiue
u3MepuTenbHble Iprbopsl. Lena nenenus
mKaisl npudopa. Ipenens usmepeHus.
IIpsiMble 1 KOCBEHHBIC U3MEPEHHUS.
AOGcomoTHas MOTPENTHOCT U3MEPEHNSI.
3amuck pe3ynbTaTa NpsIMOr0 H3MEPEHHS C
Y4ETOM a0COIIIOTHOM MOTPEIHOCTH
U3MEpEHUHN.

Jlabopamophvie pabomuwl

1. Onpenernenue nokazaHuil H3MEPUTEILHOTO

npudopa.
2. VI3Mepenune pa3MepoB MajbIX Tell

OrmnpezeneHye HeHbl ACNCHHS LIKaIbl U3MEPUTEIBHOT0 IpUOopa
U €ro NOKa3aHUM.

W3Mepenne TUHEHHBIX Pa3MEPOB Tel H IPOMEXYTKOB BpEMEHU
C Y4ETOM IIOIPELIHOCTEH.

W3mepenue o0beMa KUAKOCTH.

W3MepeHne TeMIepaTypsl Ipy MOMOIIH KUAKOCTHOTO
TEpMOMETpaA U AATYHKA TEMIEPATYPBbIL.

BBINOIHEHHE TBOPYECKOTO 331aHHUsI [0 MIOMCKY CII0cOO0B
U3MEPEHHs BPEMEHH MEXKIy yaapamu mynbsca. O0cyxaeHne
IpeJIaraeMbIX CII0co00B U I KaKUX U3MEPEHUH MOXKHO
HCIIOJIb30BaTh COOCTBEHHBIH ITYyJIbC

Pouib pusuku (1 4)

Kak ¢u3uka u 1pyrue ecrecCTBEHHbIE HAYKH
u3ydaroT npupoay. CoBpeMeHHbIE

JOCTYDKEHUS HayKH. Poss Gu3uky 1 ydaeHbIx

Hamlel CTpaHbl B Pa3BUTHH TEXHUIECKOTO
nporpecca. BiisiHue TeXHOIOTHYECKIX
TIPOIIECCOB HA OKPYXKAIOIIyIo cpeny. Poib

BelienieHre OCHOBHBIX 3TAIOB Pa3BUTHs (HPU3UUECKOH HAYKH.
O3HaKOMJICHHE C JAESATEIBHOCTBIO BBIIAIONINXCS YUCHBIX.
OLeHUBaHKE BKJIaJa OTEYECTBEHHBIX U 3apyOCKHBIX YUCHBIX B
pa3BuTHe QU3KMKH, HCIOB3Ysl HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenenne nony4ennoit
nH(MOPMAIMHU IPH TTOJrOTOBKE y4eOHBIX IPOCKTOB U
HCCIIeTIOBaHMI
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¢usuky B GOPMUPOBAHUH €CTECTBEHHO-
Hay4yHOU TPaMOTHOCTH

IlepBoHayajbHBIE CBeJeHHS O CTPOCHNH BemecTBa (5 1)

CtpoeHue
BewiecTBa (1 9)

IIpencraBienns o CTpOCHUH BELIECTBA.
ATOMBI ¥ MOJIEKYJIBI, HX pa3Mepsl. OTBITHI,
JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIIECTBA.

Jlabopamopnas paboma
2. V3mepeHue pazMepoB MallbIX Tell
(monoJHUTEIBHOE 33/1aHHUE)

HaburoaeHue 1 HHTEPIPETALHs ONBITOB, CBUACTEIILCTBYIOIUX
00 aTOMHO-MOJIEKYJIIPHOM CTPOCHHH BEILIECTBA: OIBIT

C PaCTBOPEHHEM KPACKH B BOJIE; TEIIOBOE PACLINPEHHE
METAIMYECKOro [11apa; U3MEHEHHe 00beMa KUIKOCTH ITPU
HarpeBaHuH.

OLeHKa pa3MepoB aTOMOB M MOJIEKYJI C UCIIOJIb30BaHHEM (hOTO-
rpa¢ui, IOTyYEHHBIX HA AaTOMHOM CHJIOBOM MUKpockorie (ACM).
OrmpezienieHre pa3mMepoB MaJlbIX Tel

JiBixenue

W B3aMMOJIEHCT-
BHe€ YaCTHL,
BewiecTBa (2 4)

JlBmxenne gacTuil BemecTBa. CBs3b
CKOPOCTH ABWKSHUS YaCTHI] C
TeMnepaTypoidl. bpoyHoBckoe nBUKEHUE.
Juddys3us B razax, >KUIKOCTIX U TBEPIBIX
Tenax. BzauMHoe nputsxeHue u
OTTAJKMBaHUE MOJIEKYII

Habnronenne u 00bsicHeHHE OPOYHOBCKOTO ABHKCHUS U
SIBICHUS TUPPY3UH.

IIpoBeneHue n 0OBICHEHHE OMBITOB 10 HAOIIOICHUIO
TEIUIOBOTO PACHIMPEHHS Ta30B.

IIpoBeneHue 1 00BICHEHNE OMBITOB 110 OOHAPYKCHUIO CHIT
MOJIEKYJISIPHOTO TPUTSDKSHUSI M OTTAIKABAHUS

ArperaTHble
COCTOSIHUA
BewlecTBa (2 4)

ArperartHble COCTOSIHUS BEIIECTBA: CTPOCHHE
Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTAJUTIYECKHX ) TEIL.

B3anMOCBs3b MEXK/y CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHHIX COCTOSIHUAX M HX

Omnucanue (¢ UCIOIb30BaHUEM MPOCTHIX MOAENEH) OCHOBHBIX
pa3nu4nii B CTPOCHUH T'a30B, XKHUIKOCTEH U TBEPIBIX TEIL.
OO0BsCHEHUE MAJIOW CKUMAEMOCTH YKUIKOCTEH M TBEPABIX TEII,
GOIIBIIIOI CKUMAEMOCTH Ta30B.

OO0BsicHEHUE COXpaHEeHHs HOPMBI TBEPBIX TEN U TEKYUECTH
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ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Paznuune B MONEKyISIPHOM CTPOCHUH
TBEPJIBIX TEJI, KUIKOCTEH U Ta30B.
OObsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE MOJICKYJISIPHOTO
crpoerust. OcoOOEHHOCTH arperaTHbIX
COCTOSIHHI BOJIBI

KHUIKOCTH.

[IpoBeneHne ONMBITOB, JOKA3bIBAIOIINX, YTO B TBEPAOM
COCTOSIHUM BOJIbI YaCTHUIIBI HAXOJSTCS B CPETHEM AalbIIe Jpyr
oT jipyra (IUIOTHOCTh MEHBIIIE), YEM B JKUIKOM.
YcraHoBIEHHE B3aUMOCBS3H MEXIY 0COOCHHOCTSIMU
arperaTHbeIX COCTOSIHMN BOJBI M CYIIIECTBOBAHUEM BOJHBIX
OpPTraHH3MOB

B3aumonaeiicrBue Tea (23 4)

MexaHHu4ecKoe
JBuxKeHue (4 4)

Mexanudeckoe JBHXKCHHUC. TpaeKTOpI/IH
JIBUKEHUS Tela, MyTb. PaBHOMEpHOE U
HepaBHOMepHOE JIBIbKeHHe. CKOPOCTb.
CpenHsist CKOpOCTh ITPH HEPABHOMEPHOM
IBIKeHuU. OmpeseneHue myTy,
MPOWIEHHOTO TEJIOM IIPU PABHOMEPHOM
IIBIDKEHHU, IO (POPMYIIE U C TOMOIIBIO
Fpa(bHKOB. Haxonc;[elme BPEMEHHU ABUKCHUA
tel. [IpsmonuHeliHOe paBHOYCKOPEHHOE
IBIKeHHe. Y ckopeHue. CKopocTh pu
HPAMOJMHENHOM paBHOYCKOPEHHOM
JBHXXECHUU

HccnenoBanue paBHOMEPHOTO ABUKEHUS U OIIPEAEICHUE €ro
MIPU3HAKOB.

HaGmoerne HepaBHOMEPHOTO JBIKEHHS U OIIPE/ICNICHUE eT0
OTJIIMYHUIT OT PABHOMEPHOTO JIBIKECHHS.

Pemenne 3aad Ha onpezeneHne ITyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOT'O BIDKEHHUS; YCKOPEHUS], CKOPOCTH U BPEMEHHU
MIPSIMOJIMHEITHOTO PABHOYCKOPEHHOT'O IB)KEHMUS.

Ananu3 rpaKoOB 3aBUCUMOCTH IIyTH M CKOPOCTH OT BpEMEHH
IIpU PAaBHOMEPHOM JIBI)KEHUHU, CKOPOCTU U YCKOPEHHUS OT
BpPEMEHH NPH MPSMOINHEHHOM PaBHOYCKOPEHHOM JBUKEHUH

Hnepuus, macca,
IJIOTHOCTB (9 4)

SIBneHue uHepIUU. 3aKOH HHEPLIUH.
IIposiBneHwe ABIEHNS HHEPINH B OBITY 1

OO0BscHEHHE U TPOrHO3UPOBAHKE SBICHUH, 00yCIOBIEHHBIX
HHEepIHel, HapUMep: YTO IIPOUCXOIUT IIPU TOPMOKEHUH HITH
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TexHUKe. B3aumopelicTBue Te1 Kak Npu4KuHa
W3MEHEHHSI CKOPOCTH JBIKCHUS TEIL.

Macca kak Mepa UHEPTHOCTH TeJia.
OmnpenesieHue Macchl Tella B pe3ysbTaTe ero
B3aMMO/ICUCTBUS C IPYTUMU TeJIaMH.
BruicHeHue ycnoBuii paBHOBECHS y4eOHBIX
BecoB. V3MepeHune Macchl Tena Ha Becax.
IInotHOCTH BemiecTBa. M3mMeHnenne
IUIOTHOCTH OJHOIO U TOTO K€ BEIECTBA B

3aBUCHUMOCTH OT €T0 arperaTHnoro COCTOAHHUA.

OHpe}lCJ’ICHHC MaccChI T€J1a I10 €ro o61;eMy u
IIJIOTHOCTH, 00beMa Teja 1o ero Macce u
I0THOCTH. CBSI3b IJIOTHOCTH C
KOJIMYCCTBOM MOJIEKYJ B €AUHUILIC oObema
BEIICCTBA.

Jlabopamopnuwsie pabomol

3. I3amepeHue Macchl Tea.

4. Uzmepenne o0beMa TBEPIOTO TeTa.

5. OnpezeneHue MIOTHOCTH TBEPAOTO TENA.

Konmponvuas paboma
1o TeMaM «MeXaHHYeCKOoe ABIKEHHEY,
«Maccay, «IIT0THOCTb BemecTBa

PE3KOM MaHEBpEe aBTOMOOMIIS, I0YEMY HEBO3MOXKHO MIHOBEHHO
NPEKPATUTD JIBHKEHUE HA BEJIOCUIIE/IC WIIM CAMOKATE U T. [I.
[IpoBeneHne n aHAIH3 OIBITOB, IEMOHCTPUPYIOLINX N3MEHEHHE
CKOPOCTH JIBH)KEHHMS TeJla B pe3yNIbTaTe ACHCTBHS Ha HETO
JPYTHX Tell.

[IpoBeneHne 1 aHAIH3 OIBITOB, AEMOHCTPHPYIOLINX
3aBHCHMOCTb H3MEHEHHSI CKOPOCTH Tella OT €ro MacChl IIPH
B3aUMOJCHCTBUU TEIL.

PemeHue 3a1a4 Ha ONpeieNIeHUEe Macchl Teja, ero oobema u
IUIOTHOCTH.

V3mepeHue Macchl Tesa pa3IMYHbIMH CIIOCOOAMHU.

U3mepenue o0beMa TBEpOro Tea.

OrmpezienieHye MIOTHOCTH TBEPAOTO TeJa B PE3yJIbTaTe
H3MEpEeHHs ero Macchl 1 00beMa.

[IpoBeneHue SKCIIEpUMEHTA [0 CPABHEHUIO INIOTHOCTH BOJBI U
MOJIOKA.

Omnmcanne 1 00BbsICHEHHE SKCIIEPUMEHTOB 110 (PH3HKE,
UCHONB3Ys HHTEPHET-pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnen «Cuapo- 1 a3pOAHHAMHUKAY)

Cuia. Bugsl cin

Cuita KaKk XapakTepHCTHKa B3aUMOJICHCTBUSA

I/[3yquMe BSaHMOﬂeﬁCTBMS{ KaK NPpUYUHBI UBMEHEHHS CKOPOCTU
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(104)

Tell. SIBnenue TaroreHus. Cuia TSHKECTH.
Cuna ynpyroctu u 3akoH ['yka. CBsi3p MexIy
CHUJION TSXKECTH U Maccol Tena. Bec Tena.
Otandue Beca Tena OT CHIIBI TSXKECTH.
Hesecomocts. Cuita TSDKECTH Ha APYTHX
ianeTax. Pu3ndeckne XapakTePHCTHKU
wiaHer. /lunamomerp. M3mepenue cuisl ¢
oMoluIbio JuHamomerpa. CllokeHue cul,
HAalpaBJICHHBIX 10 OJHOHU NPsIMOil B 0OJJTHOM
HAaIlpaBJICHUU U B IPOTHBOIOI0XKHBIX.
PaBHopeiicTByromas cuin. ['papuuaeckoe
n300paKeHNE PAaBHOICHCTBYIOMIEH IBYX CHIL
Cuna Tpenus. MI3MepeHne CHiIbl TpeHUS
cKonbxeHnsl. CpaBHEHHE CHITBI TPEHHS
CKOJIBKEHHMS C CHIION TPEeHHs KadeHHs.
CpaBHeHHeE CUJIbI TPEHUS C BECOM TeJla.
Tpenue nokos. Tpenue B npupojie u
TexHuke. CrocoOb! yBeTHYCHHS U
YMEHBIIEHHS TPEHHUS.

Jlabopamopnwie pabomwl

6. MccrnenoBaHue CUITBI YIIPYTOCTH.

7. I'paxynpoBanne NpyXKUHBI U H3MEPEHHUE
CHJI IMHAMOMETPOM.

8. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS
CKOJIBXXEHHUS OT IUIOIIAH COTPUKOCHOBEHHMS
TeJ ¥ MPHKUMAKOILEH CHIIBL.

TeJa WM ero aepopManum.

Onucanue peaybHbIX CUTYalUil B3aUMOAEIHCTBHUS TEJI C IIOMOIIBIO
Mozienel, B KOTOPBIX BBOAUTCS TIOHATHE M H300PAKEHNE CUIIBL.
W3zydenne cunsl ynpyroctu. McciaenoBanue 3aBUCHMOCTH CHITBI
YIIPYTOCTH OT YAJIMHEHUS] PE3UHOBOTO IIHYPA WIIH MPYKUHBI

(c moctpoenuem rpaduka).

AHanm3 NpakTHYECKUX CUTYalMi, B KOTOPBIX IPOSIBIISIETCS
JeHCTBYE CHIIBI yIPYrocTH (YIPYrocTh Msiua, KPOCCOBOK, BETOK
JiepeBa u 1ip.).

AHanm3 CUTyalui, CBSI3aHHBIX C SIBJICHUEM TATOTCHMSI.
OOBsicHeHIE OPOUTATIFHOTO JBIKECHHS IUIAHET C
HCIOJIB30BAHHUEM SIBIICHUSI TATOTCHHS M 3aKOHA HHEPIHN.
W3mepenne Beca Tea ¢ MOMOIIBI0 TuHaMoMeTpa. OO0CHOBaHNE
3TOTO CTI0C00a M3MEPEeHNSL.

AHanmm3 ¥ MOJICTMPOBAHUE SBICHUS HEBECOMOCTH.
DKCIeprMEHTaIbHOE MOTy4YeHHEe IPaBUIIa CIIOKESHHS CHIL,
HaIpaBJICHHBIX BJIOJIb OJHOU MpsMoii. OnpeneneHne BeTHYHHbI
paBHOJIEHCTBYIONIEH CHIIL.

V3ydeHne CUITBI TPEHHST CKOJILKEHUS U CHITBI TPEHHUS TTOKOSL.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS OT CHJIBI JABICHHS
U CBOICTB TPYIIUXCS IOBEPXHOCTEH.

AHanm3 NpakTHIECKUX CUTYaIHi, B KOTOPBIX TPOSIBIISETCS
JeHCTBYUE CHIIBI TPEHUSI, HCIIOJIB3YIOTCS CIOCOOHI ee
YMEHBIIIEHUS WK YBEIW4eHHs (KaTaHHE Ha JbDKaX, KOHbKAX,
TOPMOXKEHUE aBTOMO6I/IJ'15{, HCIIOJIb30BAHHUE TMMOAIIUITHUKOB,
IJIaBaHUEC BOJHBIX )KUBOTHBIX H llp)
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Koumponvras paboma
o TemMaM «Bec Tenay, «I'paduueckoe
n3o0paxenue cuimy, «CHIbDy

Pemrenue 3amay ¢ UCIOIB30BaHUEM (bOpMyJ'I JJIA pacdyeTa CUJIbI
TAXKECTU, CUJIbIL YIIPYT'OCTH.

AHanmm3 TeKCTOB U3 py6pI/IKI/I «9T10 J'[IO601'[I)ITHO>)’ BBITIOJIHCHHUE

3az[aH1/1171 10 TCKCTaM (CMI)ICJ'IOBOC I<ITE!HI/IC).

Omnucanne 1 00bICHEHHE OKCHEPUMEHTOB I10 (1)I/ISI/IKC,
HCTIOJIB3YsI HHTEPHET-PECcype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnen «Cuiibl B pupoe»).

BrimonHeHue 3aganuii i GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM IrpaMOTHOCTH 10 TeMaM: «Kak ABUraroTCsi yJIUTKU U
C.]'II/ISHI/I?», <<T0pM03HOﬁ IIyTh aBTOMO6I/IJ'[$[», HCHOJIb3Ys
HHTEpHET-Pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHKa MOTyYSHHBIX
pe3yNbTaToB

JlaBieHue TBepABIX TeJ, :KUAKOCTel U ra3zos (20 1)

[JlaBienue. [lepe-
Jiada JaBJieHus
TBEPABIMU
TeJIlaMH,
JKUAKOCTAMH U
razamu (3 4¥)

Jasnenune. CriocoObl yMEHbLICHUS U
yBeJMYeHHUs NaBieHus. J[aBpieHue rasa.
3aBHCHUMOCTD JJaBJIEHHUS raza OT 00beMa,
Temrieparypsl. [lepenada qaBieHus
TBEP/IBIMH TEJIAMH, XUIKOCTSMH U Ta3aMH.
3akon [Tackans. [THeBMaTH4YEeCKKE MAIITMHBI

AHanu3 1 00bSICHEHUE OTBITOB U NPAKTHYECKUX CUTYaLUH,

B KOTOPBIX HPOSIBIACTCS CHJIA AABIJICHHUS.

O6ocHOBaHUE CIOCOOOB YMEHBLICHUS U YBEIUYCHUS JTaBICHHUS.
VI3yaenne 3aBHCHMOCTH JAABJIEHMS Ta3a OT 00bEMA H TEMITEPaTypPEL.
V3yuenue 0cOOEHHOCTEH Mepeavu JaBlIeH s TBEPIbIMU
TeNIaMH, KUIKOCTAMH U razamu. OG0CHOBaHNE Pe3yIbTaTOB
OIBITOB OCOOEHHOCTSAMH CTPOCHHS BEIIECTBA B TBEP/IOM,
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KHUIKOM U ra3000pa3HOM COCTOSHHSAX.

BeinBrkeHne runotes, OObSICHIIONIMX SBICHUE: YTO TPOU30HIET
C BO3/yLIHBIM [IAPUKOM, BHIHECCHHBIM M3 KOMHATHI HA YIIHILY
3uMmoii. [IpoBenenue onbITa 1 00BSICHEHHE HAOII01aeMOTO
SIBJICHHSI.

DKCIIepUMEeHTaIbHOE I0Ka3aTeNbCTBO 3aKkoHa [Tackas.
Pemenne 3aad Ha pacdeT AaBICHUS TBEPAOTO Tela.

Onucanne 1 00BbsICHEHHE KCIIEPUMEHTOB O (PHU3HKE, HCIOIb3YS
unrepHer-pecype https://www.getaclass.ru/course/fizika-v-
opytah-i-eksperimentah (pasmen «'uapo- U a3poguHaAMUKaY).
Beimonnenue 3ananuit 15t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4HOH rpamoTHOCTH 110 TeMe «IleckocTpyiiHblii anmapaty,
HCIIOJIB3YsI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka MOIy4eHHBIX
pe3yIbTaToB

[aBieHue
KUAKOCTH (3 1)

3aBUCHMOCTD J1aBJICHUS XKUIKOCTH OT
riryOuHbl. JlaBieHne B )KHIKOCTHU M Tase,
BBI3BAHHOE JIEUCTBUEM CHUIIBI TSXKECTH.
Pacuer naBieHHs )KUIKOCTH Ha THO U CTEHKU
cocyza. 'mapocraridaeckuii mapamoxce.
Coobmaromruecs: cocynsl. O6G0CHOBaHHE
PacIOIOKEeHNUs HOBEPXHOCTH OJJHOPOIHOM
JKUJKOCTH B COOOIIAIOIINXCS COCy/1ax Ha
OJIHOM YpOBHE, a JKUIKOCTEH ¢ pazHOU

VccnenoBaHue 3aBUCHMOCTY JTABJICHHS )KUIKOCTH OT ITyOUHBI
MOTPY)KEHHUS U IFIOTHOCTH JKHIKOCTH.

Habmonenue u 00bsicHeHHE THAPOCTaTHYECKOTO Mapagokca

Ha OCHOBe 3akoHa [Tackans.

W3zydenne cooOmaronmxcst COCyIoB.

Pemenne 3aad Ha pacyeT AABICHUS XKHUIKOCTH.

OObsicHeHNe IPUHINTIA ISHCTBHS THPABIMIECKOTO IIpecca.
AHanu3 1 00bSICHEHHE MIPAKTUYECKHX CUTYALHH,
JIEMOHCTPHUPYIOLINX MPOSIBICHHE JABICHUS )KUIKOCTH W 3aKOHA
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TUIOTHOCTBIO — HA Pa3HBIX YPOBHSIX.
VYeTpoiCTBO U IEHCTBUE HITI03A.
T'uppasnuyeckue MexaHU3MbI

IMackais, HapUMep MPOIIECCOB B OPraHU3ME IIPU
IITyOOKOBOZHOM HBIPSHHU.

Usrorosnenue Moaenn GpoHTaHa.

Pemenne 3aaq Ha pacyeT AaBICHUS KUIKOCTU Ha JIHO U
CTEHKH COCyJia.

Brmonaenue 3anannii 1t GOpMUPOBAHUS €CTECTBEHHO-
Hay4yHOM IrpaMOTHOCTHU 10 TeMaM: «lccaenoBaHe MOPCKUX
TIIyOHH C MOMOIIBIO OaTHCKA(OBY, «APTE3HaHCKask CKBaKUHAY,
HCTIONB3YsI HHTEPHET-PEcype
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka nomy4eHHbIX
pEe3yJIbTaToB

AtMocdepHOoe
JaBJienue (5 1)

Bec Bozayxa. Atmocdepa 3emuu
aTMocdepHoe napnenue. [IpuauHsr
CYIIECTBOBAHUS BO3IYIIHOI 000IOUKH
3emim. BimsiHue atMocgepHOTo aBieHHs Ha
JKHUBBIE opranu3Mbl. OnbitT Toppudenn.
Pacuer cuibl, ¢ KOTOpOii aTMocdepa 1aBUT
Ha OKpyskaromue npeamerst. Msmepenue
aTMoc()epHOro AaBiIeHUs. 3aBUCHMOCTb
aTMOC(EpPHOTO JABIECHUS OT BBICOTHI

HaJ ypoBHeM Mopsi. [IpuGopsr s
HU3MEpEeHHs aTMOC(EPHOTO JaBICHHSI.
Bapomerp-aneponn. Mcnons3oBanue ero mpu
METEOPOJIOTHIECKUX HAOIIOICHUSX.

VY CTpoHCTBO ¥ IPUHLMIT JEHCTBUS OTKPHITOIO

OKcnepuMeHTanbHOe 00HApYKEeHHEe aTMOC(EPHOTO NaBICHHUS.
AHanu3 1 00BSICHEHHE OIBITOB U MIPAKTHIECKUX CHTYaIHH,
CBSI3aHHBIX C IeHCTBHEM aTMOC(EepHOTo JaBIeHHSI.
OOBsiCHEHHUE CYIIECTBOBaHUS aTMoc(hephl Ha 3eMite i
HEKOTOPBIX IIAHETaX WM €€ OTCYTCTBHS Ha IPYTHX IUIAaHETaX U
Jlyne.

OObsicHeHNE U3MEHEHHMs! INIOTHOCTH aTMOC(epBhl ¢ BHICOTON

1 3aBUCHMOCTH aTMOC()EPHOTO JIaBJICHHUS OT BBICOTHI.
U3yuenue ycrpoiicTBa GapomeTpa-aHepoua.

Omnpenenenne aTMOCc(EPHOTO AABJICHUS C TOMOIIBIO
GapomMeTpa-aHepoua.

YcraHOBIE€HHE 3aBUCHMOCTH MKy H3MEHEHHEM YPOBHS
KHUIKOCTH B KOJIEHAX MAHOMETPA U IaBJICHUEM.

Pemienne 3a1au Ha pacyeT aTMOC(EPHOTO J1aBIICHUS.
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JKUAKOCTHOTO M METAJUTHYECKOTO
MaHOMeTpoB. [IpuHiun aencTBus
MOPIIHEBOTO KUAKOCTHOTO HAacoca U
TUIPaBIMYECKOrO IIpecca

Onucanne 1 00BbsICHEHHE SKCIIEPUMEHTOB 110 (PH3HKeE,
HCIIONb3Ysl HHTEPHET-PECYPC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasnen «['uapo- U adpoTUHAMUKAY).

Brinonnenne 3al[aHPIﬁ JUIL q)OpMI/IPOBaHI/IS{ CCTCCTBCHHO-
Haquoﬁ I'paMOTHOCTH I10 TEMaM: «ABTOMaTHYECKAs CUCTEMA
ITIOUJIOK), «Cwmsitas 6yTI>IJ'IKa>>, «["onocoBoi armapar 4€JIOBEKay,
HCIIONb3Ys] HHTEPHET-PECYPC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, orerka momydeHHbIX
pe3yIbTaToOB

JleficTBUE
*KUJKOCTH U ra3a
Ha NOrpykeHHoe B
HUX TeJio (9 4)

JleiicTBHE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TeJI0. ApXUMeI0Ba cuja. 3aKOH
Apxumena. [1naBanue ten. Ycnous
ITaBaHMA Tella B )KUAKOCTH. [ImaBanue
cynoB. BoznyxomnnaBanue

Jlabopamopnsie pabomol

9. M3y4yeHue BHITAIKABAIOIIECH CHIIBL,
JEHCTBYIOIIEH Ha ITOTPYKEHHOE B KHIKOCTh
Teno.

10. BrisicHeHHe YCIIOBHIA IIJIaBaHUs Tella B
JKHUKOCTH.

Konmponvnas paboma

o TeMe «JlaBlieHne TBepIbIX Tell,
JKUJKOCTEH U Ta30B»

DKCIepUMEHTAIbHOE 00HAPYKEHUE ICHCTBUS KUAKOCTU M ra3a
Ha TIOTPY>KEHHOE B HUX TEJIO.

M3ydeHune BhITAIKUBAIOIICH CUIIBI, ACHCTBYIOIIEH HA
MOTPY>KEHHOE B JKUAKOCTH TEJIO.

[IpoBenenne u 00CyXICHNE OMBITOB, JEMOHCTPUPYIOLITHX
3aBHCHMOCTH BBITAJKUBAIOLICH CHIIBI, EHCTBYIOIIECH Ha TEIO
B )KHIKOCTH, OT 00beMa IOTPYKEHHOH B KHIKOCTh YaCTH Tella
M OT INIOTHOCTH YKHUJIKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJie OT 00beMa
MOTPY>KEHHON B JKUAKOCTb YaCTH TeJa.

Pemenne 3aga4 Ha mpUMeHeHNE 3aKOHAa ApXuUMeaa U yCJIOBUSA
ILUIaBaHUS TEL.

KoncrpynpoBanue apeomerpa.

KoHcTpyrnpoBaHue JI0KH H ONIpeeNICHNE ee
Tpy30M0IbEMHOCTH.
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AHan3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOJIHEHHE
3a/IaHU# 110 TeKCTaM (CMBICJIOBOE YTCHUE).

Onucanne 1 00bsICHEHHE SKCIIEPUMEHTOB 110 (PHU3HKE,
HCTIONIB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnesn «CHIPO- U a9POANHAMHUKAY).
Beimonnenue 3ananuit 15t GOpMUPOBAHUS €CTECTBEHHO-
Hay4yHOW I'paMOTHOCTHU 1O TeMaM: «lI3MepeHue )KUpHOCTU
KOPOBBETO MOJIOKa», «ToHOMETpY, « ‘Illapsl xemanuii”, wim
HebOecHble (oHApUKNY, «[l1aBaHue PHIO», UCTIONB3YSI HHTEPHET-
pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka nomy4eHHbIX
pE3yJIbTaToOB

PadoTa U1 MOIIIHOCTD.

Jueprus (12 4)

Pa6oTa
H MOLIHOCTB (2 4)

Mexanndeckast pabora, ee Gpu3nuecKuii
CMBICII. MOIIHOCTh — XapaKTepUCTHKA
CKOPOCTH BBINOJHEHHS pabOThI

DKCIepUMEHTaIbHOE OIpe/IeNIeHNe MEXaHHIeCKOH paboTh
CHJIBI TSDKECTH NIPH MAJCHUH TENa M CHIIBI TPEHUS IPH
paBHOMEPHOM TEPEMELICHHUH TeJla 0 TOPU30HTAIBHO
MIOBEPXHOCTH.

OrmnpenenieHre MOLTHOCTH, Pa3BUBAEMO# IIPH MTOJbEME Tpy3a,
COBepIIast IPUCEIAHNUSL.

Pemrenne 3a1a4 Ha pacueT MEXaHHYECKON pabOThl 1 MOIITHOCTH

65




IIpocTeie
MexaHu3MHI (6 1)

IIpocTeie MexaHU3MBI: phryar, OJIOK,
HaKJIOHHAs IUIOCKOCTh. PaBHOBECHE CHIT Ha
poruare. [IpaBuio paBHOBeCHs phryara.
Mowmenr cuiibl. [IpaBuio MOMEHTOB.
YCTpOUCTBO U ACHCTBUE PHIYaKHBIX BECOB.
Prruaru B TeXHUKE, OBITY U IPUPOJIC.
IIpumMenenue npaBuiia paBHOBECHUS phIdara K
Onoky. PaBeHCTBO pabOT MpH UCTIONBH30BAHUH
TIPOCTHIX MEXaHU3MOB. «30JI0TOE MPABHIIO)
MexaHukd. [ToHsATHE O MOJIe3HOM M OJTHOK
pa6ore. KIT/I mpocThIX MEXaHU3MOB.
TIpocTbie MeXaHU3MBI B OBITY U TEXHHKE.
Ppruaru B Terne uenoneka.

Jlabopamopnsie pabomwl

11. BesicHeHHe yCIIOBHSI paBHOBECHS pblvara.
12. Onpenenenne KI1/] HakIoHHO#M
TUIOCKOCTH

OmnpezeneHue BRIMTPHIIIA B CUJIE TIPOCTHIX MEXaHU3MOB Ha
MpUMepe phlvara, IMoABMKHOTO M HETIOABM)KHOTO OJIOKOB,
HAKJIOHHOM INIOCKOCTH.

BersicHeHHe yCII0BHSI paBHOBECHS phIyara.

OOHapy)xeHne CBOMCTB IIPOCTHIX MEXaHU3MOB B Pa3IMIHBIX
HHCTPYMEHTAX U IIPUCIIOCOOICHHSIX, HCIOIB3yEMbIX B OBITY

Y TEXHHUKE, a TAKXKe B )KUBBIX opranmmax (MC — Ouomnorus).
DKCHepuMEHTaJIbHOE JOKA3aTeIbCTBO PABEHCTBA paboT Mpu
MPUMEHEHHH IPOCTHIX MEXaHU3MOB.

Onpenenenne KI1/] HaKITOHHOH MIIOCKOCTH.

Pewenne 3a1a4 Ha MpUMEHEHYE TpaBUIIa PaBHOBECHSI pblyara u
rnpaBujia MOMEHTOB, Ha pacueT KII/I.

Onmcanne 1 00BSICHCHHE IKCIICPUMEHTOB 110 (PH3HKE,
HCTIOJIB3YsI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3gen «CraTHKa U MPOCTHIE MEXAHU3MBD»).

BrimonHeHne 3aqanuii s GOpMHUPOBAHUS €CTECTBEHHO-
HAYYHOH T'PAaMOTHOCTH TI0 TeMaM: «PBI4aru B mpupose»,
«/IBrmKeHne 4enoBeKay, UCTIOJb3Ysl HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHKa MONMy4eHHBIX
pe3yabpTaToB

Mexanuyeckast
3Heprus (4 1)

Mexanndeckas OHEPTUA. Kunernueckas
SHEprus. 3aBHCHMOCTH KHHETHYECKOI
SHEPruu OT MACChI T€Jla U €ro CKOPOCTH.

3KCHepI/IMeHTaHBHOe OIIPEACICHUE U3MCHCHU KHHETHYECKOH
u HOTeHHHaﬂLHOﬁ OHEPTUH TEJIa IPU €T0 CKaTbIBAaHUHU 110
HaKJIOHHOH IIJIOCKOCTH.
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ToTeHuuanbHast SHEPrus. 3aBUCUMOCTb @DopMyIHpOBaHHUE HA OCHOBE MCCIIEA0BAHUS 3aKOHA

HOTEHLHMAIBHOI SHEPTUH TeJIa, OIHATOrO COXPaHEHHUsI MEXaHUYECKOH SHEPrHH.

HaJ| 3eMJIeH, OT er0 Macchl ¥ BBICOTHI OO6cyxaeHne rpaHnl] IPUMEHHMOCTH 3aKOHA COXPAHEHUS

noxseMa. [IpeBparieHne MexaHuIecKoH SHEPIHU.

SHEPruu OJHOTO BHUJA B IPYroi. 3akoH Pemenne 3a1a4 Ha pacyeT KHHETHYECKOH U MOTEHIIHAIBLHOM

COXPAHEHHS PHEPTUH B MEXaHUKE. SHEPIHU Tella, C MCHOIb30BaHUEM 3aKOHA COXPAaHEHHs SHEPTUH.
AHan3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOTHEHHE

Koumponvuasa paboma 3aJaHUH 10 TEKCTaM (CMBICIIOBOE UTCHHE)

1o Teme «PaboTa 1 MOITHOCTE. DHEPTHS

Pe3epBHoe Bpems (2 1)

8 ksacc (68 4, 2 4 B Hefie110)

TemaTuyeckuit OcHOBHbI€e BH/IbI A€ATENILHOCTH YYaLUXCA
OCHOBHOE coJiep2KaHue . .
0JIOK, TEMBI (Ha ypoBHe y4eGHBIX JeHCTBHIA)

TensoBsble siBiaeHus (28 1)

CTpoeHne OCHOBHBIE NOJI0KEHHSI MOJIEKYJISIPHO- Habmronenue u MHTEpIpeTaIys ONbITOB, CBUACTENbCTBYIOIINX
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Y CBOHCTBa
BewiecTBa (3 4)

KUHETUYECKOU TEOpUH CTPOEHHUS BEILIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYIL.
OmBITH, HOATBEPKAAIONINE OCHOBHBIE
TIOJIOKEHUST MOJIEKYJISIPHO-KHHETHYECKOM
TEOpUH.

ArperatHble cocTosiHUS BelecTBa. Moenu
TBEP/IOTO, KUAKOTO ¥ ra3000pa3HOro
cocTosiHUM BemecTBa. Kpucramumyeckoe 1
aMop(HOE COCTOSHHMS TBEP/IOTO Tela.
Kpucraniugeckas pemerka.

OOBsiICHEHNE CBOICTB I'a30B, JKUIKOCTEH U
TBEP/BIX TEJ Ha OCHOBE IOJIOKEHHI
MOJIEKYTIPHO-KHHETHIECKOI TEOPHH.
CMmavnBaHNE U KaNHULIPHBIC SIBICHU.
3aBUCHMOCTh BBICOTHI IOIBEMA KUAKOCTU B
Kanuuripe oT poJia XKHUJIKOCTH U paauyca
Kanuusipa

00 aTOMHO-MOJICKYJISIPHOM CTPOSHUH BELIECTBA: OIBITHI

C pacTBOPEHHEM Pa3IMYHbIX BEIIECTB B BOJE, IO OOHAPYKEHUIO
CHJI MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS IpH AehOpMaLIUI
Tell.

Pewenue 3agad no OLIEHUBAHUIO KOJIMYECTBA aTOMOB

WJIA MOJIEKYJI B €AMHUIIE 00beMa BEIIECTBA.

OObsicHEeHE Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKOH TEOpUH
CTPOCHUS BELIECTBA OCHOBHBIX PA3JIMUUM B CTPOESHUU ra3os,
JKUIKOCTEH ¥ TBEPJBIX TeJ; OPOYHOBCKOTO IBMIKCHUS, SIBJICHHS
G dy3un U pasnuunil MKy HUMH.

[IpoBenenue u 00BSICHEHNE OTBITOB, JEMOHCTPUPYIOIIIX
SIBJICHUE CMAaYMBaHMS U KaIWIISIPHBIE SBJICHUS.

OOBsCHEHUE POJIM CMAUYMBAHUS B TEXHOJIOTHH KPACHIBHOTO
MPOU3BOJCTBA TKaHEH, KAMUJUIAPHBIX SABJICHUN AJIS OTYUESHUS
pacTeHUAMH NMUTAHUS U BOJBI U3 [IOYBHI.

Hab6mronenue, mpoBeneHrne U 00bSICHEHUE OTBITOB 1O
TEIUIOBOMY PACLIMPEHHUIO Ta30B, KUIKOCTEH 1 TBEPAbIX TEI.
OObsicHeHHEe COXpaHeHUsT 00beMa TBEPBIX Tell, TEKy4eCTH
KHUIKOCTH (B TOM YHCIIE, PAa3HHIBI B TEKYYECTH IS Pa3HBIX
KHUIIKOCTEH), TaBICHUS Ta3a.

IIpoBeneHue oNbITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTh
TIABIICHUS BO3MyXa OT ero 00bheMa U HarpeBaHUS ITH
OXJIQXK/ICHUS], U UX OOBSICHEHHE Ha OCHOBE MOJICKYJISIPHO-
KMHETUYECKON TEOPHH.

AHanu3 NpakTHYECKUX CUTYaIUi, CBSI3aHHBIX CO CBOWCTBaMU
ra3os, )KI/UIKOCTGI\/'I U TBEPABIX TEJI.
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Brmonnenue 3ananuii 1t GOpMUPOBAHUS €CTECTBEHHO-
Hay4YHO} rpaMOTHOCTH 10 TeMaM: «KanmuisipHocTh (KOPHU 1
cTe0nu pacTeHuit)», UCIONb3YsI HHTEPHET-pECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka momydeHHbIX
Ppe3yJIbTaToB

TenioBeie
npomecchl (25 4)

Temneparypa. TersnoBsle sBieHus. Csizb
TEMIIEPaTypbl CO CKOPOCTHIO TEIJIOBOI'O
JBIDKEHHS YacTHI. TeroBoe paBHOBECHE.
Cas13p Temneparyp 1o mxane Kenssuna n
mkane Lenscus. AGCONIOTHBIN HYb
TeMmeparypsl. TemIoBoe pacinpenue

U CXKAaTHe.

Buytpennsis sneprust. CriocoGbl H3MEHEHUsI
BHYTPEHHEH 2Hepruu: Terionepeaada u
COBepIlIeHHE PaOOTHL. YBeINUYeHHE
BHYTPEHHEH SHEpIUHU Tejla COBEpIIEHUEM
paboTHI HaJl HUM WM €€ YMEHBIICHUE TIPH
COBEpIICHUH pPaboTHI TesoM. Bust
TEIIIONepeiadyl: TEIUIONPOBOIHOCTb,
KOHBEKIWs, n3nydeHue. Paznmane
TENIONPOBOAHOCTEN Pa3HBIX BEIIECTB.
KoHnBekuus B JKUJIKOCTSAX U rasax.
O0bsacHenne kouBekiuu. [lepenaya sneprun
n3nydeHrneM. OcoOEHHOCTH BUIOB

O0ocHOBaHNE IPaBUII U3MEPEHUSI TEMIIEPATYPHI.

CpaBHEHHE Pa3IMIHBIX CIIOCOOOB U3MEPECHUS M IIKAJ
TEMIIepPaTypBbIL.

Habmronenne u 00bCHEHNE OTBITOB, JEMOHCTPUPYIOLITHX
HU3MEHEHUE BHYTPEHHEH SHEpruM Tena Terionepenadei,
COBEpIIeHnEM pabOTHI TENIOM U PabOTHI HaJ| TETIOM.
Habnronenne u 00bsICHEHNE OTBITOB, 00CYKICHNE
MIPAKTUYECKUX CUTYalUH, IeMOHCTPUPYIOLINX Pa3INYHbIe BHIbI
TEIUIONepeauy: TeIUIONPOBOAHOCT, KOHBEKIIUIO, H3IIyUeHHUE.
CpaBHeHHE BHIOB TEIUIONIEpEIaYH.

VccnenoBaHue TEIONPOBOAHOCTH Pa3IMYHBIX BELIECTB.
M3yuenue ycTpoicTBa KaJOpuMeTpa.

W3zydenne npouecca TermiooOMeHa U CMEMINBAHUH XOJIOIHOI
U TOpsTYEH BOABL.

HaGmoeHne ycTaHOBIEHHS TEINIOBOTO PABHOBECHS MEXKITY
ropstuel U X0JIOHOW BOAOM.

OmnpeneneHne KOINUECTBA TEIIOTHI, TOTyYEHHOTO BOJOH MpH
TEI000MeHE C Harpe€TbiM METAJNIMIECKUM HUJIUHAPOM.
M3mepeHue yaenbHON TemI0eMKOCTH BELIeCTBa.
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TeIlIoNepeiayu.

KonuuectBo Temnotsl. Y aenbHas
TETI0EMKOCTh BELIeCTBA. TermiooomMeH

U TeroBoe paBHoBecue. opmyrna s
pacdeTa KOJIUIeCTBa TEILIOTHI,
HE00XOMMOr0 JJIsl HAarPeBaHHs TeNla WIN
BBIICISIEMOTO MM IIPU OXJIKICHHU.
VYpaBHeHHe TeruioBoro 6ananca. Y CTpoHCTBO
U IIPUMEHEHHE KaJopuUMeTpa.

DHeprus TOIUIMBA. Y IeNbHas TEIIoTa
cropanus TormBa. Qopmyna s pacyera
KOJIMYECTBA TEILIOTHI, BBIACISEMOTO TIPH
cropanuy Tomnusa. [Ipespamenue
MEXaHNYECKOH SHEPTUH BO BHYTPEHHIOIO.
TomHast sHEpTUS CHCTEMBI TEIL.
W3onupoBaHHas cucTeMa. 3aKOH COXpaHEHUs
U MIPEBpAICHHs YJHEPTUH B MEXaHUUECKUX U
TEIJIOBBIX MIPOLIEcCax.

[InaBneHue u oTBepEBaHUE
(KpHCTaIH3aIHS) KPUCTAIMIECKHUX TeL.
Temneparypa mianenus. ['pagux
TUTABJICHUS U OTBEPJIEBaHUS
KPHCTAUTMIECKUX Tell. Y IebHas TeIuIoTa
wiaBnenus. OObsACHEHNE MPOLECCOB
TUIABJICHUS U OTBEPJACBAHUA HA OCHOBE
MOJICKYJISIPHO-KHHETHUECKOH TEOPHH.
dopmyna aist pacueTa KOJMYecTBa TeIUIOTHI,

Pemenne 3a1a4, CBSI3aHHBIX C BEIYMCICHAEM KOJINYECTBA
TEIUIOTHI IPH TEIUIO0OMEHE; C UCTIOIb30BAHIEM yPaBHEHUS
TEeII0BOro OanaHca.

AHanM3 CUTYyalUi NIPAKTHYECKOr0 UCIIOJIb30BAHMS TEIUIOBBIX
CBOJCTB BEILECTB U MAaTEPHAJIOB, HAIIPHUMED, B LIEJIAX
9HEProcOepEeIKEHHUS: TEIUIOM30IIALUS, YIHEProcOeperauye
KPBILIH, TEPMOAKKYMYJISITOPHI H T. 1.

Pewenne 3a1a4, CBSI3aHHBIX C BEIYMCICHUEM KOJINYECTBA
TEIUIOTHI, BBLISISIFOLIErOCs IIPH CrTOPAHUN PAa3JIMYHBIX BHIOB
TOILINBA

HabuoaeHue npouecca IIaBJIeHHs KPUCTAUTHYECKOro
BeliecTBa — JibJa. CpaBHEHHUE IIPOLIECCOB IUIABICHUS
KPUCTAUINYECKUX TEJI U PAa3MATYCHUS [IPH HArPeBaHUH
aMOp(HBIX TelL.

HaburoneHue siBJIeHUiT HCIIapeHUs U KOH/ICHCAIINH.
OOBsicHEHNEe Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKOH TEOpUH
SIBJICHUH TUTABJICHUSI M KPUCTAIM3ALMHY, UCTIAPSHUS U
KOHJICHCAIIHH.

VccnenoBaHue mpomecca HCApeHUs pa3IMYHbIX )KUAKOCTEH.
VI3MepeHue OTHOCHUTENBHON BIIQXKHOCTH BO3/TyXa.
HaGmonenne n o0bsacHEHHE ITponiecca KUIEHHs, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPATYPHI KUIICHUS OT JAABJICHUSL.

Pemenue 3a1a4, CBS3aHHBIX C BEIYMCICHAEM KOJIHYECTBA
TEIUIOTHI B POLECCaX TEIUIONEPEAayy IPH IUIABICHUH 1
Kpuctauim3aiuu, UCNape€Huu U KOHACHCAlluu.

Ananu3 paboThl U 00bsICHEHHE IPUHIIUIIA ISHCTBUS TEIIIOBOTO
JBUTATEIIS.
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HEeoOXOJUMOT0 IS IUIABJICHUS TeJa HiIH
BBIICIIIIOIIETOCS IIPY €r0 KPUCTAIUTU3ALIHH.
ITapoo6pa3zoBanue u ucnapenue. CKopoctb
ucnapenus. Konnencanus. Jlnnamuaeckoe
paBHOBecue. HachleHHbli 1
HEeHaCHIEHHbIH nap. Oco0eHHOCTH
HPOLIECCOB UCIIAPEHUS U KOHJICHCALIUH.

Cpasrenue KI1J] pa3nuuHbIX MallluH U MEXaHU3MOB.

Pemenne 3amay, cBsizanHbIX ¢ BeruucienueM KI1J[ nBurarens.
O0cyxaeHre YKOTOTUIECKUX OCIEACTBUA UCTIONB30BAHUS
JBHUraTelIel BHYTPEHHETO CTOPAaHHS, TEIUIOBBIX 1
THIPORJICKTPOCTAHIMN; IIYTH PELICHUS STHX SKOJIOTHYECKUX
npooeM.

AHam3 TEKCTOB U3 PYOPHUKH «DTO JHOOOMBITHOY, BHIIOIHCHHUE

Tornomenne sHEPruy NpU NCTIAPEHUH
JKHJIKOCTH U BBIJIEIICHHE €€ TIPH
KOHJICHCAINH napa. BiaxxHOCTs BO3MyXa.
Touka pocbl. CiocoOBI OnpeAeIeHuUst
BIQKHOCTH BO3yXa. [ HTpOMeTpEHI:
KOHIEHCAIIMOHHBIA 1 BOJIOCHOM.
[Ncuxpometp. Kunenue. Temmneparypa
KUIIEHHs1. 3aBUCUMOCTB TeMIIEPATYPBI
KUIIEHHsI OT aTMOC(EPHOTO TaBJICHUS.

VY nenbHas TemoTa napoodpa3oBaHusl.
dopmyna 11 pacyeTa KOIMYECTBA TEIUIOTHI,
HEOOXOIMMOTO IS TIPEBPAILCHUS KUAKOCTH
B I1ap WM BBIAGISIONIETOCS IPH €ro
KOH/JICHCAIHN.

Pabota rasa u napa rnpu pacipeHuu.
TenoBsle ABUraTeny. ¥ CTpOMCTBO U
MPUHLIUI AEHCTBHSI IBUTATENS] BHYTPEHHETO
cropanus (JIBC). Dxonornueckne mpooiieMsl
npu ucnons3oBanuu JIBC. YcrpoiictBo n

3a7aHMi 110 TEKCTaM (CMBICIIOBOE UTCHUE).

Beimonnenue 3ananuit 15t GOpMUPOBaHUS €CTECTBEHHO-
Hay4yHOM I'paMOTHOCTHU 1O TeMaM: «KUIKOCTHbIE
TEPMOMETPBD», «DIEKTPUIECKUI KOHBEKTOPY, «Y TEIIICHUE
JIoMoBy, «[logemy y Ten pa3Hast TEIUIOIPOBOIHOCTE ?»,
«TermnooOMeH y *KUBOTHBIX», «MHUKPOKIIMAT B My3€ee»,
«CxopoBapkay, « “‘CosnéHble” 3MMHHUE JOPOXKNY, «3arps3HeHne
BO3JlyXa B3BELICHHBIMH YacTHULIAMW», «[lapHUKOBBIH 3 heKT»,
«TeruioaneKTpoCcTaHIN, HCTIOJIB3YsI HHTEPHET-PECype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka MOIy4eHHBIX
pe3yIbTaToB
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HPUHIMI 1eHCTBUS apoBoi TypOuHsl. KITJ]
TEIUIOBOTO ABUrares. TerioBble ABUraTesn
U 3alIMTa OKPY’KaIOIIEH Cpebl.

Jlabopamopusie pabomul

1. V3y4eHne ycTpOUCTBA KaIOpUMETpA.
2. N3yuenue nporecca TeroooMeHa.

3. U3mepenue yaenbHOM TEeII0eMKOCTH
BEIL[ECTBA.

4. VI3amepeHne OTHOCUTEILHON BIIaXKHOCTH
BO3IyXa.

Koumponvusie pabomot

1o TeMe «TeroBsIe IBIEHUNY;

1o TeMe «/3MeHeHue arperaTHBIX COCTOSTHUI
BEILIECTBA»

DyeKkTpUUecKHe s

BJIeHHS (26 1)

JJleKTpUYecKue
3apA/bL
3apsakeHHbIE TeJla
H UX
B3aHUMOJelCTBUE

(69)

Onexrpusanus Tesl. DIEKTPUUECKUN 3apsi.
JIBa BUzia 3IEKTPUUYECKUX 3aPsI0B.
BsaumoneiicTBre 0THOUMEHHO U
Pa3sHOUMEHHO 3apsDKEHHBIX TeNl. Y CTPOUCTBO
37eKTpockona. DnekTpomerp. Jenenne
BEIL[ECTB 110 CIIOCOOHOCTHU IepeaaBaTh

Habmonenue 1 IpoBeieHUE OIBITOB MO MIEKTPU3ALMH TE
IIPU CONTPUKOCHOBEHHMH M MHIYKIUEH.

Habmonenue 1 00bACHEHUE B3aUMOEHCTBUS OJHOMMEHHO
U Pa3HOMMEHHO 3apsKEHHBIX TEll.

OOBsiCHEHHE NIPUHIINTIA IEHCTBUS MEKTPOCKOIA,
3IIEKTPOMETPA.
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INIEKTPUIECKHH 3apsi] Ha IIPOBOTHUKH,
HOJTYTIPOBOXHHUKH U TUAIIEKTPHKH.
XapaktepHast 0cCOOCHHOCTh
MOJTYIPOBOAHUKOB. ToueuHsIi 3apsia. 3aKkoH
Kynona. Dnexrpuueckoe moie.
OnexTpuyeckas cuina. HampsokeHHOCTB
ANeKTpHYecKoro nosst. [IpuHun
CYIEPIIO3UIIMY MISKTPUICCKHUX Nouei (Ha
Ka4eCTBCHHOM YPOBHE).

Hocwurenu anekrpudecknx 3apsiioBs.
JlenmnMOoCTh MEeKTPUIECKOro 3apsiaa.
DNeKTpOoH. DJIEMEHTAPHBIN SJEKTPHYECKUN
3apsa. Crpoenne aroma. CTpoeHue sapa
atoma. Helitponsl. [Ipotonsl. Mopenu
aTOMOB BOJIOPOJa, TeJusl, TUTHs. VIOHBL.
OOBbsCHEHNE Ha OCHOBE 3HaHUIl O CTPOEHUH
aToMa JJIEKTPH3aLMH Tell IPU
CONPHKOCHOBEHHUH, TIepeiaue YacTH
INEKTPUIECKOTO 3apsiaa OT OJHOTO Tela K
Jpyromy. 3aKOH COXPaHEHUS
3NIEKTpHUYECcKOro 3apsina. CraTuueckoe
3NIEKTPUYECTBO, €r0 yIeT U HCIIOJIL30BaHUE B
OBITY U TEXHUKE. 3a3eMJICHUE

OOBsicHeHYE SIBIICHUH 3JIeKTPU3aLUH IIPH CONPUKOCHOBEHUH
TeJI ¥ HHAYKIUEH ¢ HCIONb30BaHHEM 3HAHUH O HOCUTEIISIX
JNEKTPUIECKHX 3apSAT0B B BEIIECTBE.

PacnioznaBaHue u 00BSCHEHUE ABICHUH dJICKTPU3ALUN

B IIOBCETHEBHOM KHU3HU.

HaGumoieHre ombsITOB 10 MOAEIHPOBAHUIO CHIIOBBIX JIMHUH
3JIEKTPUYECKOr0 MOJISL.

OO0bsicHeHe 00pPa30BaHUs TTOJIOKUTEIBEHBIX M OTPULATEIBHBIX
HOHOB.

HaGumoenne n 00bsCHEHHE ONBITOB, HILTIOCTPUPYIOLIHMX 3aKOH
COXPaHECHUSI HIIEKTPUIECKOTO 3apsiaa.

OOBsICHEHHE CYILIECTBOBAHHS IIPOBOIHUKOB, HOIYIIPOBOTHUKOB
1 IMJIEKTPUKOB Ha OCHOBE 3HAHHUI CTPOSHHUS aTOMa.
HccnenoBanne qeHCTBUS JIIEKTPUIECKOTO MO HA IPOBOAHUKA
U THAJIEKTPUKU

TocTOAHHBIH
3JIeKTpUYecKUit

DneKkTpuyecKkuil TOK. Y CIoBUs
CYILLECTBOBAHHS NEKTPUYECKOTO TOKA.

Hab6monenue pa3auyHbIX BUIOB JEUCTBUS SJIEKTPHUECKOTO
TOKa 1 0OHApYKEHHE ITUX BHIOB JICHCTBHUS B TIOBCETHEBHOMN
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Tok (20 9)

McTouHuKY 21E€KTPUYECKOro TOKa.
Hanpasnenue 3nekTpuyeckoro Toxa.
OnexTpuyecKas Ielb U € COCTABHBIE YaCcTH.
YcnoBHbIe 0003HaUEHNS, IPIMEHsIEMbIE Ha
cxemMax aneKkTpudeckux uenei. [Ipupona
JMEKTPUIECKOTO TOKa B MeTamtax. CKopocTh
pacIpocTpaHeHus AIEKTPHUUECKOT0 TOKa B
IIPOBOJHUKE.

JlelicTBHS DIIEKTPUUCCKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJICKTPUUECKUH
TOK B KHJIKOCTSX.

Cuna Toka. @opmyna a1 OnpeeNneHust CHITbI
Toka. Haznauenue amnepmerpa. Bxintouenue
amIIepMeTpa B Ielb. DIEKTPUIECKoe
HanpspkeHue. PopMyna Uit onpeneseHus
HanpspkeHus. M3Mepenne HanpspKkeHus
BOJILTMETPOM. BrutoueHnue BosibT™METpa B
Lenb. 3aBUCUMOCTb CHJIBI TOKa OT
HANPSDKEHUS [IPU IOCTOSTHHOM
CONPOTHBIECHHUH (BOJIBT-aMIIepHAsI
XapaKTePHUCTHKA). DIEKTPHUIECKOe
CONPOTHBIEHHE NTPOBOAHMUKA. 3akoH OMa 1Is
yuacTka 1erni. COOTHOIIEHUE MEX Ty
COIIPOTHUBJIEHUEM IIPOBOJIHUKA, €0 JUIMHOM U
TUTOMIA/IBIO MTOTIEPEYHOTO CeUeHHUs. Y IeTbHOe
COIIPOTHUBJIEHHUE BellecTBa. [IpuHiun

KU3HU.
OObsicHeHe Ha3HAYEHHSI HICTOYHHKA TOKA B JJIEKTPHIECKOIT
LIETIH, YCTPOICTBA CYXOT0O rajlbBaHMIECKOTO IEMEHTa,
0COOCHHOCTH NEKTPUIECKOTO TOKA B METAJIIAX.
KnaccuduuupoBats HCTOYHUKH 3JEKTPHYECKOTO TOKA.
HaGmoieHre BOSHUKHOBEHHS 3JIEKTPUIECKOTO TOKA B
HKHUIKOCTH.

COopka 1 HCTIBITAHUE 3JIEKTPUUECKOMH IIeNH IIOCTOSTHHOTO TOKA.
OObsicHeHNE 3aBUCMOCTH HHTEHCHBHOCTH JJIEKTPUYECKOTO
TOKa OT 3apsiia ¥ BpEMEHH.

OmnpezeneHne U3MEHEHHS CHIIBL, ICHCTBYIONIEH Ha 3apshHKEHHOE
TeJIO TIPH yAAIECHUH U MPUOIMKEHIN €0 K 3apsHKeHHOMY Telry,
LIEHBI ICJICHUS MIKAJIBI aMIIEPMETpa 1 BOJIBTMETPA.

W3mepeHne cHIIBI TOKA aMIIEPMETPOM, 3IEKTPHIECKOTO
HaINpsOKEHHUs BOJIbTMETPOM.

OObsicHEeHNE IPUYHHBI BOSHUKHOBEHHS 3JIEKTPHUYECKOTO
COIIPOTHBJICHUS.

[IpoBeneHne n 0OBSICHEHHE ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb JJIEKTPHIECKOTO CONPOTHBICHHS IIPOBOIHUKA

OT €T0 JUTHBI, IUTONIAIH TTOTIEPEeTHOTO CEUECHHS i MaTepHaa.
HccnenoBaHue 3aBUCHMOCTH CHITBI TOKA, IIPOTEKAIOIIETO Yepe3
PE3HUCTOp, OT CONPOTUBIICHUS PE3UCTOPA M HANPSDKEHUS Ha HEM.
IIpoBepka npaBuia Cl0XKEHUsT HANPSKEHUN ITPU
MOCJIEIOBATENbHOM COETMHEHUH JIBYX PE3HCTOPOB.

[TpoBepka mpaBuiia Ui CUIIBI TOKA IIPU MapauieIbBHOM
COeIMHEHUH PE3UCTOPOB.
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JICHCTBHS U Ha3HAUEHHUE PEOocTara.
ITonkaroueHue peocrara B LElb.
IlocnenoBaTensHOE cCoeTMHEHNE
npoBoHKKOB. Cnna TOKa 1 HalpsDKEHUE B
LN TP MOCJIEI0BATENbHOM COETUHEHUH.
CoIpOoTHBIIEHHE TTOCIEA0BATEIBHO
COEIMHEHHBIX IPOBOAHUKOB. [lapamiensHoe
COEeIMHEHNE MPOBOIHUKOB. CHla ToKa U
HalpsDKEHUE B LIEMH IIpYU NapajieIbHOM
coeauHeHuy. ConpoTUBIICHUE IBYX
TIapauieNIbHO COCTMHEHHBIX IPOBOIHUKOB.
Pabora snexrpuueckoro Toka. Gopmyna
Juts pacdera paboThel Toka. MomHOCTh
aneKkTpudeckoro Toka. Popmyna s
pacyeTa MOIIHOCTH Toka. Dopmyna s
BBIYHCIICHUS PaOOTHI 3JIEKTPUUECKOr0 TOKa
yepe3 MOIHOCTh U BpeMsl. EnuHunbt
paboThI TOKA, UCIIOJIb3yeMbIe Ha MPAKTHKE.
Pacuer cronMocTH H3pacxoJOBaHHOM
anekTpos’Heprun. HarpeBaHnue mpoBOHUKOB
JIEKTPUYECKUM TOKOM. 3aKOH JxKoymsa—
Jlenma. DnexTprdecKue Ieny i NOTpeOuTeNIn
3JIEKTPUYECKOH 3Hepruu B ObITy. Jlamma
OCBELLEHMS. Y CTPOUCTBO JIaMIIbI
HaKaJuBaHUs. DICKTPUUECKHE
HarpeBatesbHbIe MPHOOPBI. DIEKTPUUECKHI

AHanm3 cuTyanui ociIe10BaTeIbHOI0 U IIapalIeIbHOTO
COEIMHEHHMS! IPOBOHUKOB B JIOMAITHUX JIEKTPHIECKHX CETAX.
Pemenne 3ama4 ¢ ucnons3zoBaHneM 3akoHa Oma Ayt yqacTka
ey ¥ GopMyI1 Ul pacyeTa 3JIeKTPUUECKOTr0 CONPOTHBICHUS
TIPY MIOCJIEI0BATENFHOM U MApaIeIbHOM COEANHEHUN
MIPOBOTHHUKOB.

OrmpenenieHre paboThI HIEKTPUUECKOrO TOKA, IPOTEKAIOIIEro
4yepe3 pe3UCTOp; MOLIHOCTH 3JIEKTPUYECKOT0 TOKA, BbIACISIEMOM
Ha PE3UCTOpE.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Ye€pe3 JIAMIIOUKY

OT HANPSDKEHUSI Ha Helt; paboOThI SIIEKTPUIECKOTO TOKA OT
HaIpsHKESHHS.

H3mepeHne MOIIHOCTH U pabOThI TOKA B 3JIEKTPUIECKON
JIAMIIOYKE.

OOBsicHEHNE HarpeBaHuUsl IPOBOTHUKOB C TOKOM Ha OCHOBE
MOJIEKYJIAPHO-KUHETHYECKOI TEOPHH CTPOCHHS BEIIECTBA.
Omnpenenenue KIIJ] HarpeBartens.

Pewenne 3a1a4, CBsI3aHHBIX C BBIYMCICHHEM PAaOOTHI U
MOIIHOCTH 3JIEKTPHIECKOTO TOKA.

HccnenoBanne nmpeoObpa3oBaHus SHEPTUH PH MOABEME Ipy3a
JNIEKTPOBUTATEIIEM.

OOBsicHeHNE YCTPOKCTBA U IIPUHIINIA ACHCTBHS JOMAITHUX
JNIEKTPOHArpeBaTeNbHbBIX MPUOOPOB.

OOBsACHEHHE IPUYMH KOPOTKOTO 3aMbIKaHUS U IPUHLIUIIA
JIeMCTBUS TUIABKUX NIPEJOXPaHUTENEH.

Pa3nuyath 3aMKHYTYIO M Pa30MKHYTYIO 3JIEKTPHUECKHUE CTIH;
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TOK B ra3ax. [IpHuuHbI neperpys3Kku B ey 1
KOPOTKOT0 3aMbikanusd. [Ipenoxpanureny.

JlabopamopHvie pabomol

5. COopka >IeKTpHUYEeCKOil LIeNH U U3MEpEHHe
CHJIBI TOKA B €€ Pa3JINYHbIX yJacTKaXx.

6. V3MepeHue HanpsDKEHHS Ha Pa3IMYHbIX
y4acTKax MoceI0BaTEIbHOM IEKTPUIECKON
LCMH.

7. VI3aMepeHue CONpOTHBIICHHS TPOBOIHHKA.
W3y4enue npuHOuMIa IeHCTBUS peocTara.

8. M3yuenue napanienbHOro COeqUHEHUS
TIPOBOTHHKOB.

9. M3MepeHne MOIITHOCTH 1 Pa0OTHI TOKA B
3JIEKTPUYECKOH JIaMIIe.

Koumponvnvie pabomoi

o Teme «CHiIa TOKa, HalpsHKEHUE,
CONPOTHBJICHHEY,

0 TEMaM «PacyeT MEKTPHYECKUX LieTeh»,
«PaboTa 1 MOIIHOCTb JIEKTPUUECKOTO TOKA)

JIAMIIBL, MCHIOJIb3yEeMBbIE U OCBELIEHHS; IPEAOXPAHNUTENN B
COBPEMEHHBIX IPUOOopax.

Pewenue 3anau ¢ ucnosp3oBaHueM 3akoHa Jxoyns—IJlenua.
AHan3 TeKCTOB U3 PYOPHUKH «ITO JHOOOMBITHOY, BHIIOTHEHHE
3aJIaHui 110 TeKCcTaM (CMBICIIOBOE YTCHHE)

JJekTpoMaruuTHsle siBjaenust (12 1)
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MarawnTHEIE
sieHnAst (7 9)

Ilocrosinabie MarHuThl. B3auMopeiicteue
ITOCTOSIHHBIX MAarHUTOB. MarHuTHOE T0JIEe.
YcraHoBJIEHHE CBSI3U MEXKTY
9JIEKTPUYECKUM TOKOM M MarHUTHBIM
nosieM. OnbiT Dpcrena. MarauuTHast cuia.
OOBsicCHEHHE TPUYUH OPUCHTAIIUN
JKEJIC3HBIX OIMJIOK B MATHUTHOM IIOJIE.
MarsuTtHoe 1oJIe IPSIMOTO TOKA U
MOCTOSIHHBIX MAarHUTOB. MarHUTHEIC TUHHUH.
CBs13b HarpapieHUs JIMHUI MarHUTHOTO
I10J151, CO3JJAHHOT'O TIPOBOJTHUKOM C TOKOM,
C HarpaBJICHUEM TOKa B IIPOBOJIHUKE.
IMpaBuio 6ypaBurka. MarauTHOE moje
KaTyIKy ¢ ToKoM. [IpaBuiio npaBoii pyku
s coneHonga. CriocoObl U3MEHEHUS
MarHUTHOTO JEUCTBHS KaTYIIKH C TOKOM.
OnexkrpomMarHuThl. [IpuMenenne
3JIEKTPOMAarHUTOB B TEXHUKE. MarHUTHOE
mosie 3eMJIM M €r0 3HAUYCHHE ISl )KU3HU

Ha 3emiie. MarHUTHBIC aHOMAJIUU U
MarHuTHbIe OypH.

JleiicTBrE MATHUTHOTO TIOJISl HA TIPOBOTHUK
C TOKOM W Ha JBIDKYIIYIOCS 3apsHKCHHYIO
yvacruny. I[IpaBuio neBoit pyku. Munyknus
MarHUTHOTO ToJst. Moayinb BeKTopa
MarHUTHOW MHAYKUUH. JINHUN MarHUTHOM

HccnenoBanne MarHUTHOTO B3aMMOZAEHCTBHS ITOCTOSTHHBIX
MAarHuToB.

W3yueHne MarHuTHOrO MOJIsl IOCTOSHHBIX MarHUTOB IPU UX
00bEAMHEHNN U pa3/IelICHUH.

[IpoBeneHue ONBITOB O BU3yalU3alMuU M10JIS IOCTOSIHHBIX
MAarHuTOB.

W3zydenne sBIeHNS HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanne qeCTBUS JMEKTPUIECKOTO TOKA HA MATHUTHYIO
CTPEIIKY.

BrriBiieHue cBA3U MEXKAY NEKTPUYECKUM TOKOM U MarHUTHBIM
MoJIEM.

HaGumoienre n onncanue OnbITOB, ITOATBEPKIAFOLINX
MOSIBJICHUE IEKTPUYECKOTO OISl IPU U3MEHEHUH MarHUTHOTO
TIOTIA.

BeIsiBIIEHHE IIPENMYIIECTB 3IEKTPOABUTATENEH [T0 CPABHEHHIO C
TETIOBBIMU.

[TpoBeneHne ONMBITOB, AEMOHCTPUPYIONINX 3aBHCHMOCTD CHIIBI
B3aUMOJICUCTBHA KaTYIIKU C TOKOM U MarHUTa OT CHUJIbI

Y HaIlpaBJIEHNs TOKA B KaTyIIKe.

AHanu3 cuTyaluil IpakKTU4ecKOro NpUMEHEHUs
3NIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKUX yCTPOHCTBAX,
IIPOMBIIIEHHOCTH, MEIUIIIHE).

W3yuenne neiicTBUS MATHUTHOTO IO HA IPOBOJAHUK C TOKOM.
W3yuenue neiicTBUS 21E€KTPOABUTATENLS.

M3mepenue KI1/] anexTpoaBuraTensHON yCTaHOBKH.
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uHAYKIMH. OTHOPOJHOE U HEOJHOPOAHOE
MAarHuTHoE I10JIe.

DJeKTPUYECKHUH IBUTaTeIb TOCTOSHHOTO
TOKa YCTPOWCTBO M NMPUHIUII ACHCTBHSI.
Hcnons3oBanue anexkrpoaBurarencii B
TEeXHUYECKHUX yCTPONCTBAX U HA
TpaHCHOpTE.

Pacnio3znaBaHue 1 aHanu3 pa3aIUuHbIX IPUMEHEHUH
UIEKTPOJBUTaTelIeH (TPaHCHIOPT, OBITOBBIC YCTPOHCTBA U 1. ).
Brmonnenue 3anannii 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHO} I'PaMOTHOCTH IO TeMaM: «JIEeKTPOOYC», HCIONIB3Ys
HUHTEpHET-pecype
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, orerka momy4eHHbIX
pe3ynbTaToB

JJIeKTpOMarHuTHas
uHAYKuA (5 1)

MarHuTHBIH IOTOK. 3aBUCUMOCTD
MarHUTHOTO MTOTOKA, IPOHU3BIBAIOIIETO
IUIOIIA b KOHTYPA, OT MOAYJISI BEKTOpa
MarHUTHOW MHAYKIIUM MarHUTHOTO TOJIA,
OT IJIOLIAJIU KOHTYPa M OPUECHTALIUU
IUIOCKOCTH KOHTYpa TI0 OTHOIIEHHUIO K
JIMHUSM MarHUTHOW WHIYKIIUH.

Omnsitel Papanes. SIpnenne
JJIEKTPOMATHUTHOHM WHTyKIIWH.
TexHuueckoe NpUMEHEHUE SIBJICHUSI.
Bo3HHKHOBEHHE HHAYKIIMOHHOTO TOKA B
AIIOMHUHHEBOM KOJIbIIE IIPU U3MEHEHUH
MPOXOAIIET0 CKBO3b KOJIBILO MATHUTHOTO
notoka. OnpeaeneHye HarpaBiIeHUs
MHIYKIMOHHOTO ToKa. [IpaBuio Jlenna.
IlepeMeHHBII AIeKTPUYECKUI TOK.
DNEeKTPOMEXaHUIECKUI WHTYKIIMOHHBIN

HaGmonenne B3anMoJeHCTBUS aIIOMUHHEBBIX KOJIEII C
MarHUTOM.

OIBITHI 110 UCCIIEI0BAHHMIO SIBJICHUS DJICKTPOMAarHUTHOM
HHIYKIUU: UCCIIeI0BaHHE N3MEHEHHI 3HAUCHNSI U HalIPaBIICHUS
HHIYKIJMOHHOTO TOKA.

Omnucanue ycTpoicTBa U IPUHIMIA ISHCTBHS TpaHcopmaropa.
AHaN3 TEKCTOB U3 PYOPHUKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3a/IaHUM 10 TeKCTaM (CMBICIIOBOE YTEHHE).

OueHUBaHKE BKJIAJa OTEUYECTBEHHBIX U 3apyOEKHBIX YUCHBIX B
pa3BuTHE (PU3UKH, UCIIONB3YSI HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenerne nmonyueHHON
nHGOPMAIMHU IPH TTOATOTOBKE y4eOHBIX IPOSKTOB U
HCCIICIOBAHUH.

BeinonHenue 3aganuii s GOpMHPOBaHUS €CTECTBEHHO-
Hay4YHOH 'PAMOTHOCTH 110 TeMaM: «[ MAPO3IEKTPOCTAHIIHS,
«IIpuIMBHAs 3JIEKTPOCTAHIH», «BeTpsHbIe reHepaTophI»,
UCTIONB3Ys HHTEPHET-pecype
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reHeparop (Kak IpuMep —
ruaporeHepatop). CrocoObl MoydeHus
JJIEKTPUYECKON IHEPrUU. DIIEKTPOCTaHLIUI
Ha BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHUH.
Ilepenaua snexkrposnepruu. [lorepu
sHeprud B JIDII, ctocoOsl yMEHbIICHUS
notepsb. Haznauenue, ycTpoicTBo u
HPUHIMIT IeUCTBUS TpaHchopMaropa, ero
[IpUMEHEHUE IIpY Iiepenade
JNEKTPOIHEPTUH.

Jlabopamopnvie pabomoi
10. Uzyuenue siBiieHUs
9JIEKTPOMArHUTHON MHAYKIIHU.

Koumponvuas paboma
110 TeMe «NEeKTPOMATHUTHBIE SIBICHUS

http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, orenka nomy4eHHBIX
pe3ybTaToB

Pe3epBHoe Bpems (2 4)
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9 knacc (102 4, 3 4 B HeAeJII0)

U CIIOCOOBI €T0
onucanus (14 1)

TeJsa MaTepuaiabHOM Toukoi. [loctynarensHoe
nsmwxenue. Cucrema orcuera. I[lepememennue.
Haxosk/1eHne KoOpAMHATHI TeJIa IO €ro
HaYyalbHON KOOPAMHATE U MPOEKIMH BEKTOpa
nepemenenus. [lepemenienue npu
IPSAMOJIMHEITHOM PaBHOMEPHOM JIBHIKEHUH.
CKOpOCTh paBHOMEPHOTO MPSIMOJMHENHOTO
JBIKCHHA. Y paBHeHHue ABIkeHus. ['paduxu
3aBUCUMOCTH KOOPAMHATHI TeNa U MPOEKIHN
BEKTOPa CKOPOCTH OT BPEMEHHU.
XapakTepUCTHKH HEPAaBHOMEPHOTO JIBHIKEHUS.
Cpenusis myTeBasi CKOPOCTb, CPEAHSA CKOPOCTD
NepeMeEILEeHHs] 1 MTHOBEHHAsI CKOPOCTh TeNa
IIPY HEPAaBHOMEPHOM JBIKEHUH. Y CKOPEHHE.
PaBHOYCKOpPEHHOE NPAMOIIMHENHOE IBUKEHHE.
CKOpOCTb NPSIMOIUHEHHOTO

TeMaTHYECKHH OcHOBHOe copiepKaHue OcHOBHBIE BUJBI JeATENbHOCTH YIaIUXCA
6JI0K, TeMa (Ha ypoBHE y9e6OHBIX AeICTBHIN)
3akoHbI IBHKeHHS U B3anMoaelcTBus Tej (40 4)
MexaHH4Yeckoe Mexanudeckoe JBHKCHUC. MaTepI/IaJ'H)Haﬂ Ananms u 06(}y)KZ[eHI/Ie Pas3IMYHbIX IPUMEPOB MEXAaHUYECKOI'O
ABHXEHHe TOYKa KaK MOJCJIb TCJia. KpI/ITepI/II/I 3aMCHBbI JABWKCHUA.

OO6cyxaeHue rpaHul] IPUMEHHMOCTH MOJIENN «MaTepraibHas
TOYKa».

OO60CHOBaHHE BO3MOYKHOCTH 3aMEHBI TEJa €ro0 MOJIEIbI0 —
MaTepuaIbHOH TOYKOH — JUIsl ONIMCAHUS JIBUKCHHS
OnucaHue MEXaHM4ECKOTO JIBH)KEHHUS Pa3IMYHBIMH CIIOCOOaMH
(ypaBHeHue, Tabnuna, rpaduk).

AHanm3 )KU3HEHHBIX CUTYallUii, B KOTOPBIX MPOSIBIIETCS
OTHOCHTEIBHOCTh MEXaHHYECKOTO IBHIKCHHSI.

HaGumoieHne MeXaHUYeCKOTO IBIDKEHUS Tela OTHOCUTEIBHO
Pa3HBIX TeJ OTCYeTA.

CpaBHEHHE TPAaCKTOPHH, IIyTH, IEPEMEIIEHHs, CKOPOCTU
MasTHHKA B yKa3aHHBIX CHCTEMaX OTCUETa.

BrrsiBiieHre pa3nuanii MeXXy TOHATHSIME «ITYyTh» U
«IIepEMEIICHHEY.

HaburoeHue 1 onrcanue npsiMOJIMHEHHOTO PaBHOMEPHOTO
JIBIDKEHHMS TEJISKKH C KaneJIbHHUIICH.

80




PaBHOYCKOPEHHOTO ABIKeHUs. [ paduk
ckopoctH. [Tepemerenne npy NpsIMOJIMHSHHOM
PAaBHOYCKOPEHHOM JIBHIKCHHUH.
3aKOHOMEPHOCTH, TIPUCYIIIHE
HPSIMOJIMHEHHOMY PaBHOYCKOPEHHOMY
JBIO)KCHHIO Oe3 HaualbHOH CKOPOCTH.
CKOpOCTB NPH KPHUBOJIMHEHHOM JIBHIKESHHU.
JIBI)KeHHe 10 OKPY)KHOCTH C ITOCTOSIHHOM 110
MOJLYJIO CKOpOCThI0. [lepuos 1 yactoTa
obpamenys. JInnelHas 1 yrioBasi CKOPOCTH.
LIeHTpOCTPEMHTENBHOE YCKOPEHHE.
OTHOCHTENBHOCTh MEXaHUYECKOT'O JABHKCHHUSL.
OTHOCHUTENBHOCTb TPACKTOPHH, IEPEMEILCHHS,
MyTH, CKOPOCTH. I eorieHTpuyecKas 1
TeMOLICHTPHYECKas cucTeMbl Mupa. [IpudnHa
CMEHBI JIHS ¥ HOuH Ha 3emie (B
TeTHOLEHTPUYECKON CUCTEME).

JlabopamopHas paboma
1. VccnenoBatue paBHOYCKOPEHHOTO
IBIKCHHUs 0€3 HaYalbHON CKOPOCTH.

Konmponvuas paboma
1o teme «IIpsmMonnHeliHoe paBHOYCKOPEHHOE
JBIKECHHE)

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKEHUS (Kycodka
MIPOOKY WM CIIMYKH B )KUAKOCTH).

AnHanu3 1 00Cy)XIeHHE CIOCO00B MPUOIHKEHHOTO
OIIpeJIeIeHNsI MTHOBEHHOH CKOPOCTH.

Omnpexenenue no rpaduKy 3aBUCUMOCTH IIyTH PaBHOMEPHOTO
JIBI)KEHHSI OT BPEMEHH ITyTH, POMICHHOTO 32 JAHHBI
IIPOMEXYTOK BPEMEHH, U CKOPOCTH TeJId; CKOPOCTH
PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO ABM)KCHUS Tella OT
BpPEMEHH IPOHICHHOTO ITyTH M YCKOPEHHS ABVKCHUS Tela.
OrmpezienieHre NPOMEXYTKa BPEMEHH OT Hauasa
PaBHOYCKOPEHHOT'O JABHIKEHHUSI [IapHKa J0 ero OCTAHOBKH,
YCKOPEHUSI ABHIKEHHUS [IapHKa U €r0 MTHOBEHHYIO CKOPOCTh
Hepes yAapoM O LUIMHIP.

VI3MepeHue nepro/ia M 4acToThl 00paIlieHHUs Tena 0 OKPY)KHOCTH.
OrmnpenienieHre CKOPOCTH PABHOMEPHOT'O IBHKCHUS TeNa

10 OKPY>KHOCTH.

Pemenue 3a1a4 Ha onpezielieHUe KHHEMaTHYECKHUX
XapaKTepPUCTUK MEXaHUYECKOTO JABMKEHUS PAa3INYHBIX BUIOB.
Pacrio3HaBanue 1 IPHOIIDKEHHOE OMUCAHNE PA3INYHBIX BUIOB
MEXaHHYECKOTO JBIKEHHS B IIPUPOJIE U TEXHHUKE (HA IpUMepax
CBOOOTHO MaAfONINX TEJ, JBIKEHHS )KUBOTHBIX, HEOSCHBIX
TeJI, TPAHCTIOPTHBIX CPEJICTB U JIp.).

AHanm3 TeKCTOB U3 PyOPUKH «ITO JIFOOOIBITHOY» BBHIIOJIHEHHE
3aJIaHUi 110 TeKCcTaM (CMBICIIOBOE YTCHHUE).

Omnucanue 1 00bICHEHNE SKCIICPUMEHTOB 110 (U3KKE,
UCIOJIb3Ys HHTEPHET-PECypC
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https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(paznen «Kunemartukay)

B3ammogeiicTBre
Ten (16 9)

IIepsoiit 3akoH HetoToHa. MHepuuanbHbIe
cucteMbl oTcuera. Bropoii 3akoH HetoToHa.
IIpunun cynepnosunuu cui. TpeTuit 3aKoH
Hetorona. CoGonHoe nasenue ten. Cuna
TSDKECTH. Y CKOpEHHE CBOOOIHOTO MaCHYs.
Omnbitel ["anuiies. 3akoH BCEMUPHOTO
TATOTEHUS U YCIIOBUS €0 IPUMEHUMOCTH.
I'paBuTanonHas mocTosiHHas. Y CKOpeHue
CBOOOHOTO Ma/IeHHs Ha 3eMIIe U APYTUX
HEOECHBIX Telax.

Cua ynpyroctu. 3akon ['yka. Bec Tena,
JBIDKyLIerocs ¢ yckopenueM. Ileperpysku u
HeBecoMocTh. Cunna TpeHus. Bunsl Tpenus:
TPEHHE MIOKOS, TPEHHUE CKOJIBKEHHS, TPEHHE
kadeHus. Koadduiment TpeHns CKoIbKeHus..
IIpuMeps! TONIE3HOTO MPOSIBICHUS TPEHUSL.
JluHaMUKa KPUBOJIIMHEITHOTO JIBIKECHHS.
HckycctBennsble ciiytHukH 3emnu. [lepBas
KOCMIYecKasi CKOpocTh. BTopast kocMudeckast
CKOPOCTb.

VYcnoBue paBHOBECUSI MAaTEPUATIBHOM TOUKH.
AGcomoTHO TBepaoe Teao. MOMEHT CHIIBL.
PaBHOBecue TBepJOro Tela ¢ 3aKpernIeHHOM
0chl0 Bpalenus. LlenTp Tsxectu Tena. Buabl

HaGumonenne u onucaHue najeHns OAHUX U TEX XKe Tel B
BO3JyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE; OMBITOB,
CBHJIETEIBCTBYIOIINX O COCTOSIHUM HEBECOMOCTH TEIL.
V3mepeHue yCKOpeHuUs CBOOOIHOTO NaJieHHsI.

O06cyxaeHre BO3MOXKHOCTH BBIIIOJTHEHNUSI 3aKOHA HHEPLIMH

B Pa3JIMYHBIX CHCTEMaX OTCYETA.

JlelicTBUSs C BEKTOpaMH CHJI: BBIIIOJHEHHE 3aJJaHUH 110
CJIOKEHHIO ¥ BBIYUTAHHUIO BEKTOPOB.

HaGmronenre n/umy mpoBeIeHUe OIBITOB, AEMOHCTPHPYIOIIHX
3aBUCUMOCTb YCKOPEHUS TeIa OT NPUIOKEHHOH K HEMY CHIIBI
1 MacCHl TeJa.

AHanu3 1 00BsICHEHHUE SIBIICHUH C UCTIOJIb30BaHHUEM BTOPOTO
3akoHa HproToHa.

Pemenne 3a1au ¢ MCHONIB30BaHNEM BTOPOTo 3akoHa HproToHa
1 MIPUHIIUIA CYTIEPIO3ULNH CHIL.

OmnpeneneHne JKECTKOCTH MPYKHUHBL.

AHanm3 cuTyaui, B KOTOPHIX HAOOAI0TCS YIIpyTHE
nehopManuy, 1 UX 00bICHEHHE C HCIO0JIF30BaHUEM 3aKOHA
I'yka.

Pemenne 3anay ¢ ucnosap3oBanueM 3akoHa I'yka.
HccnenoBaHne 3aBUCHMOCTH CHITBI TPEHHS CKOJTbKEHUSI

OT CHJIbl HOpMaJIbHOTO AaBieHus. OOCyskieHne pe3yabTaToB
HCCIIeIOBAHUSL.

Omnpenesnenne K03QHUINSHTA TPEHUSI CKOTBKEHHUSI.
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paBHOBECHS TEIl: YCTONYMBOE, HEYCTOMIHBOE,
Oe3pasiuvHoe.

JlabopamopHvie pabomol

2. I3mepeHne yCKOPEHHs CBOGOTHOTO
a/ICHHUSL.

3. OnpepesieHNe XKeCTKOCTH NPYXKHUHBDL.

Koumponvuas paboma
10 TeM€ «3aKOHBI JIBMIKCHUS U
B3aMOJCHCTBHS TEIDY

IpoBeneHue ucciaen0BaHus, OKA3bIBAOLIET0, YTO CUJIA TPEHUS
HE 3aBUCHUT OT ILIOLIAAU COIPUKOCHOBEHHS Tell.

W3mepeHne cuiibl TPEHHS TOKOSI.

Pemenne 3ama4 ¢ ucnons3oBaHueM (GOPMYIIBI TSl CUIIBI TPEHHS
CKOJBKEHHSI.

AHanu3 IBIKEHUS T€T TONBKO O] JEHCTBUEM CHIIBI

TSDKECTU — CBOOOHOTO TaJICHHS.

OOBbsiCHEHHE HE3aBUCUMOCTH YCKOPEHHS CBOOOJHOTO MaeHUs!
OT Macchl Tela.

OLeHKa BEJIMUUHBI CHIIbI TATOTEHUS, JEHCTBYIOIECH MEXIY
IBYMS TelnaMu (A7 pa3HbIX Macc).

AHanmu3 IBIKECHUS HEOECHBIX TET MO ASHCTBHEM CHIIBI
TATOTEHHUS (C UCTIOTB30BAHIEM JOTOIHUTEIbHBIX HCTOUHHKOB
“HPOPMAIHHN).

Pemenue 3a1a4 ¢ MCHOIB30BaHNEM 3aKOHA BCEMHUPHOTO
TATOTEHUS U QOPMYJIBI AT pacyeTa CHIIbl TSHKECTH.
Habmonenue 1 06Cysk/ileHUE ONBITOB [0 H3MEHEHHUIO Beca Tella
IIPY YCKOPEHHOM JIBUKCHHU.

AHanu3 yclIoBHil BOSHUKHOBEHHUsI HEBECOMOCTH M IIEPETPY3KH.
Pemenne 3aad Ha ompeseneHre Beca TeNa B Pa3InIHBIX
YCIIOBHSX.

AHanu3 cul, TeHCTBYIOIUX HA TEJIO, TOKOSIIIeecs Ha OIope.
OrnpeneneHne HEHTpa THKECTH QUTYPHI HEPABUIIBHOM
(hopMBI 1 KOJIbIIA.

AHanm3 TeKCTOB U3 PyOPUKH «ITO JIIOOOIBITHOY, BEITOIHEHHE
3aJaHui 110 TeKCTaM (CMBICIIOBOE YTEHHE).

Omnucanue 1 00bICHEHNE SKCIICPHUMEHTOB 110 (U3KKE,
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HCTIOJIB3YsI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3mens! «unamukay, «Cuisl B mpupoae», «CtaTuka u
MPOCTBIC MEXAHU3MBIY).

Beimonuenue 3aganuit 1t GOPMHUPOBAHUS €CTECTBEHHO-
Hay4yHOU IrpaMOTHOCTHU 10 TeMaM: « TOpMO3HOM ITyTh
aBTOMOOMIISI», «COMPOTUBIICHUE BO3yXa, UCTIOIb3Ys
HHTEpHET-Pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka nomy4eHHBIX
pe3ynbTaToB

3aKOHbI
COXpaHEeHUs
(104)

Wmmynsc Tena. 3aMKHyTast CHCTEMa Tel.
M3MeHeHne MMITYIBCOB TEI IIPU UX
B3alMOJCHCTBUM. 3aKOH COXPaHEHUS
UMITyJIbCca. PeakTUBHOE NBIDKEHHUE.
Ha3nauyeHnue, KOHCTPYKLUS U NPUHIUI
JIelcTBHS pakeThl. MHOTOCTyIeHYaThIe
PaKeTshlL.

Pabora cuibl. PaboTa cui TsKecTH, yIpyrocT,
tpenus. KoncepaTuBHbIe CHIIEL CBSI3b
SHEpruu U paboThl. [loTeHIanbHasT SHEPT L.
IlorenuunanbHas 3HEPryus Teia, NOAHATOrO Hal
3emiieil. [loTeHnmanbHas 3Heprus ynpyro
nedopmMupoBaHHON NPYKUHBL. KnHeTH4yeckast
sHeprus. Teopema 00 U3MEHEHUU
KHHETUYECKOW SHEprur. Mexanuyeckas

Habmronenne u 00CyXIeHNE OIBITOB, JEMOHCTPUPYIOLTHX
nepeiady UMITYJIbCca IPH B3aUMOJICHCTBUY TEll, 3aKOH
COXpaHEeHUsI UMITYJIbCa P a0CONIOTHO YIPYroM U HEYIIPYTOM
B3aUMOJICHCTBUH TEJL.

AHanm3 cuTyaluii B OKpY)KaloleH )KU3HU C HCI0JIb30BAaHUEM
3aKOHA COXPaHEHUs UMITYJIbCa.

Pacnio3HaBaHue SBICHHUS PEAKTHBHOTO JABIKEHHUS B IIPUPOJIE
U TEXHHKE.

[TpumeHeHne 3aKOHA COXPaHEHUS HMITYJIbCa IS pacdeTa
pe3yJIbTaTOB B3aUMOJICUCTBUS Tel (Ha IpUMepax HEyIpyroro
B3aMMOJICHCTBHS, YIPYTOTo LEHTPAIBHOTO B3aUMOIEHCTBUS
JIBYX OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX HETIOABHIKHO).
Perenye 3a1a4 ¢ UCMONB30BAHMEM 3aKOHA COXPAHEHUS
HUMITyJIbCa.

W3mepeHne noTeHIMaabHON 3HEPTUU YIPYro
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OHEPIus CUCTEMBI. 3akoH COXpaHCHUsA
MEXaHUYECKOM OHCPTUH.

Koumponvuas paboma
0 TeMe «3aKOHBI COXPAHEHUS B MEXaHUKE)

nehOpMUPOBAHHON MPYKHUHBL.

W3mepeHne KMHETHYECKOW SHEPTUH TeJa 110 JJIMHE TOPMO3HOTO
ITyTH.

OKCIepUMEHTaIbHOE CPaBHEHNE U3MEHEHUSI MOTEHIMAbHON

U KHHETUYECKOM SHEPrHUil Tena npU ABMXKEHUH 110 HAKIIOHHOMN
TUIOCKOCTH.

DKcnepuMeHTalbHas IPOBEPKa 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH NPH CBOOOIHOM I1a/ICHUM.
[IpumeHeHue 3aKOHa COXPAHEHUS] MEXaHUUECKOH SHEPTUH

JUISL pacdeTa MOTeHINAIBHOI M KWHETHYECKOH SHEeprui Tea.
Pemenne 3aa4 ¢ MCHIONB30BaHNEM 3aKOHA COXPAHEHHUS
MEXaHUYECKOW YHEPTHUU.

Onucanne 1 00bsICHEHHE SKCIICPUMEHTOB 110 (PH3HKE,
HCTIONB3YSI HHTEPHET-PECype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(paznensl «Iunamukay, «CTaTHKa U POCTHIC MEXaHU3MBD»).

MexaHu4eckue Kojge0anus u BOJHBI (15 )

Mexanuyeckue
koJsie6anus (7 1)

Konebaremsaoe nBmkenne. CBoOOHEIE
xonebanust. KomebarenpHbIe CHCTEMEI,
MasTHHUK. BeM4nHbl, XapaKTepu3yomme
KoJ1e0aTeNnbHOE ABIKEHHUE: TIEPHO], 4ACTOTA,
amIuTyna, gpasa konebanuit. 3aBUCHMOCTD
nepuoja v 4aCToThl MasgTHUKA OT JJIMHBI €TO
HUTH. [ apmonuueckue Koieoanus.

Hab6monenne xoiebanuii Mo eiicTBHEM CHI TSHKECTH

1 YIIPYTOCTH ¥ OOHApyKeHHE MOJ0OHBIX KoebaHuii B
OKPY’KaloIllEM MHUDE.

Amnanu3 konebaHui rpy3a Ha HUTH U Ha npyxuHe. Onpenenenue
Y4acTOTHI KOJNEOAHUIT MaTeMaTHIECKOTO U MPYXUHHOTO
MasITHUKOB.

Ha6monenne n 00bscHEHNE SIBICHHS PE30HAHCA.
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Marematudeckuil ¥ NIpy>KUHHBIA MasiTHUKHU.
IIpeBparienne MEXaHUUECKOM SHEPTUU
K0JIe6aTebHON CUCTEMBI BO BHYTPEHHIOIO.
3aryxaromue KojebaHus. BoiHyxieHHbIe
konebanus1. PesoHanc. Yuer pe3oHaHca B
MPaKTHKE.

Jlabopamophas paboma

4. VccrnemoBanne 3aBUCHMOCTH [IEPHO/IA U
YacTOThI CBOOOIHBIX KOJIEOaHNH HUTSHOIO
MasTHUKA OT €r0 JJIMHBI

HccnenoBanue 3aBUCHMOCTH ITEpHoOJia KOJIeOaHU
MOJIBEIICHHOTO K HUTH TPy3a OT JUTHHBI HUTH.

[IpoBepka He3aBUCHMOCTH IIepuoaa KojeOaHuii rpysa,
IIOJIBEILICHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmonenne n 00CyXaeHHe OIBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTb IIepHo/ia KoJeOaH!H IPYKUHHOTO MassTHHKA

OT Macchl Ipy3a U )KECTKOCTU IPYKUHBIL.

[TpumeHeHne MaTEMaTHIECKOTO U MPY>KHHHOTO MassTHUKOB

B Ka4eCTBE MOJIETICH AJIs OTMCaHUs KOJICOaHUH B OKpYKArOLIeM
MHpE.

Pemenne 3aa4, CBSI3aHHBIX C BEIYUCICHUEM HIIH OLCHKOM
4acTOoThI (Mepuo/ia) KoacOaHu.

Onucanye 1 00BsICHEHNE IKCIIEPHMEHTOB 110 (PH3HKE,
HCTIONb3YsI UHTEPHET-pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «/IuHamukay).

MexaHu4ecKue
BOJIHBL 3BYK

(89)

MexaHH3M pacTpoOCTpaHEeHUsI KOneOaHuid B
cpene. Yupyrue BosHsbl. [lonepeunsie u
IIPOJIOJIbHBIE YIIPYTHE BOJIHBI B TBEPbIX,
JKHJKUX U ra3000pa3HbIX cpeaax.
XapaKkTepUCTHKY BOJIH: JJTMHA BOJIHEL,
CKOPOCTb, 4acTOTa, Iepro]| Koiaedanui. CBsi3b
MEXTy STUMHU BennauHamMu. CBOMCTBa
MEXaHUYECKIX BOJTH.

HWcrounnku 3Byka. 3ByKOBBIE KOJIEOAHNS.
Oxonokanus. UHppa3ByK U yIbTpasByK.

OOHapy)XeHHUE U aHaJINU3 BOJHOBBIX SBICHUH B OKPYXKAIOIIEM
MHpe.

HaGumoieHne pacnpocTpaHeHus IPOJOJIbHBIX M HOIEePEUHBIX
BOJIH (Ha MOJIeNM) ¥ OOHApY)KEHHE aHAJIIOTUYHBIX BUIOB BOJIH

B IpUpo/e (3BYK, BOJISHBIE BOJIHBI).

BerumcieHne JUIMHBI BOJHBI U CKOPOCTH PACIIPOCTPAaHEHUS
3BYKOBBIX BOJIH.

OKCIIepUMEHTaIBHOE ONpeieNIeHe TPAHHI] YaCTOTHI CIBIIIIMBIX
3BYKOBBIX KOJICOAHHMI.

Haburo1eH1e 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM
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I'poMkocTh 3ByKa 1 BbicoTa TOHA. TeMOp
3ByKa. YCIOBHE PaCHpPOCTPAHEHUS 3BYKa.
3ByKoBbIe BOJIHBL. CKOPOCTH 3ByKa B
pasnuuHbIX cpenax. OTpakeHue 3Byka. 9Xo.
3BYyKOBOI1 pe3oHaHC.

Koumponvuasa paboma
1o Teme «MexaHn4YeCKre KOIeOaHMs ¥ BOJIHBL.
3BYK»

YHCIIE C UCTIOIb30BAHUEM MY3bIKaIbHBIX HHCTPYMEHTOB).
Habmronenne u 00bsicCHEHNE SBICHUS aKYCTUIECKOTO PE30HAHCA.
AHanm3 TeKCTOB U3 PyOpUKH «ITO JIIOOOIBITHOY, BBHITOJIHEHHE
3a7aHMi 110 TEKCTaM (CMBICIIOBOE YTEHHE).

Onucanne 1 00BSICHEHNE IKCIIEPHMEHTOB 110 (DH3HKE,
KCIIOJIb3YsI UHTEPHET-PeCypC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasmen «3ByK»).

BrimonHeHue 3aganuii i GOpMHUPOBAHUS €CTECTBEHHO-
HAYYHOH TPaMOTHOCTH 110 TeMaM: «Y 31», «CiryxoBas cucrema
4eJioBekay, « TOHOMeTp», HCIIOJIb3Ysl HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, oreHka nomy4eHHbIX
pe3ylbTaToOB

CgeToBbI€e ABJIeHHS. DJIEeKTPOMATHUTHBIE BOJHBI (21 1)

3akoHbI
pacnpocrpane-
Hus cBeTa (4 4)

Hcrounuku cBera. EcrecTBeHHbIE U
HCKYCCTBEHHbIE HCTOUYHHKH CBETa. TeIoBbIe 1
JIFOMHHECIICHTHBIE HCTOYHHUKHU CBETA.
ToueuHbli HCTOYHMK CBETA M CBETOBOM JIyd.
[IpsimonnHeliHOE pacpoOCTpaHEHHUE CBETA.
3aKOH NMPSAMOJIMHEHHOTO PaCIPOCTPAHEHUS
ceta. OOpa3oBaHNE TEHU U MOJIYTEHH.
ComnHeuHOe 1 IyHHOE 3aTMEHHSI.

OtpaxxeHHe cBeTa. 3aKOH OTPaXXKEHHS CBETA.

HaGmoieHne onsITOB, AEMOHCTPHPYIONIHX SBICHHAE
MIPSIMOJIMHEITHOTO PacIpOCTPaHEHNUs CBeTa (BO3HUKHOBEHHUE
TEHU U TOJYTEHH), M UX HHTEPIPETAIHs C HCIO0IB30BAaHUEM
TIOHSITUS CBETOBOTO JTy4a.

OO0BsCHEHUE U MOJICTUPOBAHUE COTHEYHOTO U JIyHHOTO
3aTMEHUI.

HccnenoBaHne 3aBUCHMOCTH yTJla OTPa)KEHHsI CBETOBOTO JTyda
OT yTJIa TaieHHsI.

W3ydenne cBOHCTB H300pakeHNS B TNIOCKOM 3epKae.
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OOpaTHMOCTB CBETOBBIX Jyuei. [Iinockoe
3epkaio. [loctpoenne n3o0paskeHus IpeaMeTa
B IIJIOCKOM 3epKaiie. MHIMOe n300pakeHue.
IIpenomnenue cBera. 3aK0H MPETOMICHUS
cBera. OTHOCUTENBHBIA 1 a0COMIOTHBIIN
MoKa3aTeny npenomiaenus. OnTuaeckas
IIOTHOCTH cpenpl. IIpenenbHelil yroiu. [lomHoe
BHyTpeHHee oTpaxkeHue. Mcronp3oBanue
BHYTPEHHET0 OTPAXKEHHS B ONITHYECKHX
CBETOBOJAX

HaGmonenne n 00bsCHEHHE OIBITOB IO MOTYyYESHUIO
N300pa’KeHUH B BOTHYTOM H BBIITYKJIOM 3€pKajax.
Habmronenne u 00bsCHEHNE OMBITOB IO MPEJIOMIICHUIO CBETa
Ha TPAHULIC PA3JIMYHBIX CPEJl, B TOM YHCJIE ONBITOB C IIOJHBIM
BHYTPEHHHM OTPA)KCHHEM.

HccenenoBanne 3aBUCUMOCTH YIUla IPEIOMIICHHS OT yIiia
MaJICHUsI CBETOBOT'O JIy4a Ha IPaHULIE «BO3LYyX—CTEKIION.
Pacrio3HaBanue sIBICHUH OTpaXKeHHs M MPEIOMIICHUS CBETa

B IIOBCEIHEBHOM YKH3HHU.

AHanu3 1 00BsICHEHHUE SBJICHUS ONITHYECKOTO MUpaKa.
Pemienue 3a1a4 ¢ UCHOIb30BAaHUEM 3aKOHOB OTPAKCHUS

U IIPEJIOMIICHUS CBETA.

AHan3 TEKCTOB U3 PYOPHKH «DTO JFOOOMBITHOY, BHIIOTHEHHE
3aJaHuH 10 TEeKCTaM (CMBICTIOBOE UTCHHE).

Omnmcanne 1 00BbSICHEHHE SKCIICPUMEHTOB 110 (PH3HKE,
HCTIOJIB3YsI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(paznen «I'eomeTpuyeckasi ONTHKAY).

BeimonHenue 3ananuii 11st GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOH 'PaMOTHOCTH 110 TeMaM: «Ilnal-HeBUIUMKay,
«CBeTOBOMBI», HCHONB3Ysl HHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, oreHKa MOITy4eHHBIX
pEe3yJIbTaToOB

JIuH3BI

JIvH3BI, UX QHU3HYECKHE CBOWCTBA U

[Nony4yenune n300pakeHU ¢ MOMOIIBI0 COOUpAIOIIEH 1
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W ONTHYeCKHe xapakTepucTukH. Pokyc nuH3bL. PoKycHOE pacceuBarolLei JIMH3.
Tpu6opEI (6 1) paccrosHue. Xof Ty4eit B muH3e. OnTrdeckas OmnpenesneHne pOKYCHOTO pacCTOSIHHS U ONITHIECKOH CHIIBI
cuiia TuH3bL. M300pakeHust, JaBacMbIe JIMH30U. | cOOMparoIeil TMH3bL.
Cdepuueckue 3epkana. Onrudeckasi CucTeMa. AmHanu3 ycTpoicTBa M NPUHIIUIA JCUCTBHS HEKOTOPBIX
I'na3 kak ontuueckas cucrema. @OPMUPOBaHUE | ONTHYECKUX MPUOOPOB: JYIIBI, MUKPOCKOIIA, TEJIECKOIIa,
n300pakeHus Ha ceTuaTke riasa. JledeKkTo (oroammapara.
3peHHs: AaTbHO30PKOCTh U OJIM30PYKOCTb. Amnanu3 sSBIeHUH OIU30PYKOCTH U JaTbHO30PKOCTH, IPUHLIUIIA
Onrtuveckue TpuOOPHIL: JIyla, MUKPOCKOIL, JEWCTBHA OYKOB.
TesecKoIn u (oToanmnapar. AHan3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3aJIaHU# 110 TeKCTaM (CMBICJIOBOE YTECHHE).
Jlabopamopnas paboma Onmcanne 1 00bSICHEHHE SKCIICPUMEHTOB 110 (PH3HKE,
5. M3y4yenue cBOUCTB H300pakeHUs B HCTI0JIb3Ysl HHTEPHET-pECypC
c06]/1pa}o]_uei}[ JIMH3E. I/I3Meper[e ONTHUYECKOU https://WWW.getaclass.ru/course/fizika—v—opytah-i-eksperimentah
CHUJIbI JIUMH3bI (pasuen <<r80MeTpI/I‘IeCKa5{ OHTHKa»).
BrimonHeHne 3aganuii s GOpMHUPOBAHUS €CTECTBEHHO-
HAYYHOH TPAMOTHOCTH T10 TeMaM: «DYHKINHU 3pEHI»,
«IBeToBOE 3peHue YenIoBeKa», «L{BeToBoe 3peHne y
JKUBOTHBIX», HCIIONB3YsI HHTEPHET-PECYpPC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHKa MOTy4CHHBIX
pe3yabTaToB
BoJiHOBBIE WuTepdepennus u nuppakius cBeTa. HabGnronenune 1mo pas3iioskeHnIo 0eIoro CBeTa B CIEKTP.
CBOMCTBa CBETa Ou3ryeckuii CMBICH TIOKa3aTels npenomiieHns. | HabmroneHne u 00bsICHEHHE OIBITOB 110 MTOIYYEHUIO OeII0ro
(59) Ckopocts cBeta. Jlucnepcus cera. CBETa TIPH CJII0KEHUH CBETA Pa3HBIX I[BETOB.

Pasnoxenne 6ernoro ceera B CIIEKTP. OIBITEL

HpOBeIIeHI/Ie 1 OOBSICHEHHE OIILITOB I10 BOCHPUATHUIO LIBETA
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Herotona. Cio)xeHue CeKTpaibHBIX BETOB.
IIBera Ten. Ha3znauenue u ycTpoicTBo
cnekrporpada u crekTpockomna. THITbl
ONTUYECKUX CIEKTPOB. CIUIOMIHON U

JIMHEHYaThIe CIICKTPBI, YCIIOBUS UX MMOJTYYCHUA.

CHeKTphl HCIYCKAaHUS ¥ MOTJIOIICHUS. 3aKOH
Kupxroga. CriekrpanbHblid aHATIH3.

Jlabopamopuasa paboma
6. HalGiroqeHre CIUIOIMHOTO ¥ JIMHENRYaThIX
CHEKTPOB UCITYCKaHUS

MPEIMETOB IPH UX HAOIIOJCHNH Yepe3 IIBETOBbIC (DHIBTPHI
(LIBETHBIC OYKH).

AHaIN3 TEKCTOB U3 py6pI/IKI/I «3T10 J'[IOﬁOl'[BITHO», BBITIOJIHCHHC
3az[aH1/1171 10 TCKCTaM (CMBICJ‘IOBOG ‘ITeHI/Ie).

Omnucanne 1 00bICHEHHE OKCHEPUMEHTOB I10 q)I/ISI/IKe,
KCIIOJIb3Ysl HHTEPHET-PECYPC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «LlBeT u cBeT»)

JJIeKTpOMarHuT-
HOe 1oJie U

3JIeKTPOMarHuT-
HbIe BOJIHBI (6 4)

DIEKTPOMArHUTHOE TOJIE, €r0 UCTOYHUK.
Paznuune Mex 1y BUXPEBBIM JIICKTPUIECKUM H
ANEKTPOCTATUIECKUAM TTOJISIMH.
DnexTpoMarauTHbie BOJHBL [lonyuenue u
perucTpanusi IEeKTPOMArHUTHBIX BOJIH.
CBOKCTBA 2JIEKTPOMArHUTHBIX BOJIH.
Jlnana3oHbl 3JCKTPOMArHUTHEIX BoH. [1kana
JNEKTPOMArHUTHBIX BOJH. Vcnonp3oBaHue
JNEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
PasBurne B3rs1I0B Ha IPUpOyY cBeTa. CBET

KaK YaCTHBIN cnyqaﬁ SJICKTPOMArHUTHBIX BOJIH.

YacTUIBI 37I€KTPOMarHUTHOTO H3ITy4CHUS —
(OTOHBI (KBaHTHI). DHEPTHUsI KBaHTA.

IocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX B3aUMOCBA3b
NEKTPUIECKOTO U MarHUTHOTO TIOJIEH.

OKCIIepIMEHTAIFHOE H3YICHNE CBOHCTB IEKTPOMArHUTHBIX
BOJIH (B TOM YHCJI€ C TIOMOIIBI0 MOOMIIEHOTO Tene(OHa).
AHanm3 peHTTeHOBCKUX CHIMKOB Y€JIOBEUECKOTO OpraHM3Ma.
AHanu3 TEKCTOB, ONUCHIBAIOIINX TIPOSBICHUS
UEKTPOMArHUTHOTO U3JIy4EHHS B IPUPO/IE: )KUBBIE OPTaHU3MBI,
H3JTy4eHHs HEOECHBIX Tell (CMBICIIOBOE UYTCHHE).
PacniozHaBaHue 1 aHanu3 pa3IUYHbIX IPUMEHEHUI
JIEKTPOMATHUTHBIX BOJIH B TEXHHKE.

Pemenne 3aa4 ¢ ucnons3oBaHAeM (GOPMYII UL CKOPOCTH
JIEKTPOMATHUTHBIX BOJIH, JUTMHBI BOJHBI I YaCTOTHI CBETA
AHanm3 TeKCTOB U3 PyOPUKH «ITO JIFOOOIBITHOY, BEHITOJIHEHHE
3a7aHui 1o TEKCTaM (CMBICIIOBOE UTEHHE).
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Koumponvuas paboma
1o TeMe «CBETOBBIE SBJICHHS.
DJIeKTPOMAarHUTHBIE BOJTHBI»

Beinonuenue 3aganuit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOW I'paMOTHOCTHU O TeMe: «MUKpPOBOIHOBAs IEUbY,
KCIIOJIb3YsI UHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, orenka nomy4eHHBIX
pe3yabTaToB

CTtpoenue aToMa 1 aTOMHOTO0 siApa. Ucnosib3oBanue 3Heprun aToMHbIX sigep (17 4)

CTpoeHue aToMa
M aTOMHOTO f/Ipa

(79)

PagnoakTuBHOCTB. CIIOXKHBII COCTaB
paTuMoaKTUBHOTO M3ydeHus. Ajbda-, 6era- u
ramMMa-usiaydeHus. Mozens aroma TomcoHa.
Omneithl Pezepdopaa o paccesHHIO 0-4acTHII.
[TnanerapHas MOJeNb aTOMA.

Iornomenne u ncIryckaHue CBETa AaTOMaMH.
Tlocrynater bopa. OOBsCHEHHE HITydSHUS 1
TIOTJIOIIEHHNS CBETA aTOMAMH 1
TIPOHUCXOXK/ICHUSI TINHEIYaThIX CIIEKTPOB HA
OCHOBE NOCTYJIaToB bopa.

PannoaxkTuBHBIE IpeBpalIeHHs aTOMHBIX AEp.

3aKOHBI COXpaHEHHUS 3apsJOBOr0 U MaCCOBOTO
yucen. [lepuoa nomypacnana. 3akoH
paauoakTHBHOro pacrnana. Hasnauenue,
YCTPOHCTBO M MPHHITHII ISHCTBUS CUETUHKA
T'eiirepa u kamepsl Bunbcona. [ly3pippkoBast

O6cyxaenue nenu onbIToB Pesepdopaa no mccinenoBanuio
aTOMOB, BBIIBIDKCHHUE TUIIOTE3 O BO3MOXKHBIX pe3ybTaTax
OIBITOB B 3aBHCUMOCTH OT MPEAIOIAraeMoro CTpOSHHS aTOMOB,
(opMyMpoBaHKe BEIBOJIOB U3 PE3yJIbTATOB ONBITOB.
OO6cyxaeHHe TPOTUBOPECUHH TUTAHETAPHON MOJIEIH aToMa

1 OCHOBAHHMII IS THIOTE3EI bopa o cranmoHapHbIX opOuTax
JNIEKTPOHOB.

HaGmoieHne CIIOMHBIX U IMHEHYaThIX CIIEKTPOB N3ITydCHUS
pa3nmuHEIX BemecTB. OOBsICHEeHNE THHEHIATHIX CIIEKTPOB
H3ITy4YEHHs.

OO6cy>kaeHne BO3MOXKHBIX THIIOTE3 O MOAENAX CTPOCHUS Apa.
OmnpeneneHne cocTasa sJep Mo 3aJaHHBIM MaCCOBBIM H
3apsJ0BBIM UHMCIIaM U 110 10JI0’KeHUI0 B Ilepuonuyeckoit
cucTeMe XuMHIecKux aeMeHnToB JI. 1. Menneneena.

AHanm3 U3MEHEHHS COCTaBa AJpa U ero MOJI0oKEHHs B Tabuie
J. . MeneneeBa npy 0-pajOaKTUBHOCTH.
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Kamepa.
Snepubie peakiuy. OTKPBITHE IPOTOHA U
HelTpoHa. CTpoeHHEe aTOMHOTO sIIpa.
IIpoToHHO-HEUTPOHHAs MOAEND sIpa.
M3oTonsl. OCOOEHHOCTH SAEPHBIX CHIL.

HccnenoBaHne TpEeKOB (-4aCTHI] IIO TOTOBBIM (poTOrpadusam.
OO0HapyXeHHE 1 U3MEPEHNE PaIHAlMOHHOTO ()OHA C TIOMOIIBIO
J03UMETPa, OIIEHKA €T0 HHTEHCHBHOCTH.

Ananm3 GHOJIOTHYECKUX NU3MEHEHHH, IPOUCXOASIINX IO
JEHCTBUEM PaJHOAKTHBHBIX H3JTy4EHHH.

Vcnonp30BaHKe palioaKTHBHBIX U3JIyYCHHI B MEAUIIMHE.
Pewenne 3a1a4u ¢ MCHONB30BaHUEM 3aKOHOB COXPAHEHUS
MAaCCOBBIX H 3apPSA0BBIX YHCET.

AHan3 TEKCTOB U3 PYOPHUKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3a/laHui 110 TeKcTaM (CMBICIIOBOE YTCHHUE).

BrimonHenue 3aganuii s GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOI IPaMOTHOCTH IO TeMaM: «ATom», «JlaTnpoBka
HCKOTaeMbIX OCTaHKOBY, HCIIOJIb3Ysl HHTEPHET-peCype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHKa MOTYyYCHHBIX
pe3ynbTaToB

ApepHble
peaxnuu (10 1)

OHeprus CBSI3M aTOMHBIX sitep. CBsA3b MaccChl 1
sHepruu. JledexT Macchl. Bernenenne i
TIOIIOIEHNE DHEPTUU B SJCPHBIX PEAKLIUAX.
Henenue snpa ypana. Beinenenue snepruu.
VYcnoBus NpoTeKaHus ynpasisieMON LEMHON
peaxuun. Kpurnueckas macca. SnepHslit
peaxrop. [IpeoGpa3oBanue s3Hepruu suep B
ANEKTPUIECKYIO YHEPTHIO.

AtomHas sHepreTrka. [Ipenmymectsa n

Or1eHKa YHEPTUH CBSI3H SIEP C HCIOJIb30BaHUEM (OPMYITBI
OHHIITEeHHA.

Pemenue 3aga4 ¢ HCHIOIb30BaHUEM 3aKOHOB COXPAHEHHUS
MAaCCOBBIX U 3apsA0BbIX YHCET Ha ONPEAENIEHNE PE3yIbTaToB
AZIEPHBIX PEAKILUA; aHaT3 BO3MOXHOCTH MIIH HEBO3MOXKHOCTH
SJIEPHON PEAKLIMHU.

OO6cyXaeHue MepCreKTHB HCIOJIb30BaHMs! YIIPABIIEMOTO
TEpMOSIJIEPHOTO CHHTE3a.

O6cyxaeHne MPEUMYIIECTB M HKOJIOTHYECKUX IIPOOIIeM,
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Henocratku ADC nepen ApyruMu BUJaMu
9JIEKTPOCTAHIIMH.

Bbuonoruueckoe nelicreue paguanuu.
@duznueckue BETHYUHBI: MIOTIOMIEHHAS 103a
u3nydeHus, Kod(QGULUCHT KauecTna,
SKBUBaJIeHTHas A03a. [leficTBus
paaroaKTHBHBIX M3JIyUeHUIT Ha )KUBbBIC
oprann3mbl. CriocoOBbl 3aIIUTHI OT PaHalUH.
VYcnoBus NpoTeKaHus ¥ IPUMEPHI
TepMOsIIepHbIX peakuuii. lcTouHukn sHepriuu
ConHIa 1 3Be371.

Jlabopamopnas paboma

7. VI3aMepeHune ecTeCTBEHHOTO paIHallHOHHOTO
(oHa TO3UMETPOM.

8. M3yueHue neneHus sapa ypaHa mno
(hororpadun Tpekos.

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

Konmponvuas paboma
1o teme «CTpoeHHe aToMa M aTOMHOTO spa.
Hcnonb30BaHNE S3HEPTUU ATOMHBIX SIEP»

CBSI3aHHBIX C SAJICPHON YHEPTETHKOI.

AHanm3 TEKCTOB U3 PYOPHUKH «ITO JHOOOMBITHOY, BHITIOIHCHHE
3aJIaHU# 110 TeKCTaM (CMBICJIOBOE YTCHHE).

OreHrBaHKe BKJIa/1a OTEUCCTBEHHBIX U 3aPyOSKHBIX yICHBIX B
pa3ButHe QU3NKH, UCIIOIB3YsI HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenenune nonyueHnHon
HH(POPMAIHH TIPU MOATOTOBKE YU4EOHBIX MPOCKTOB U
HCCIIeIOBaHUI

IoBTOpHTEIbHO-0000 AT MOYJIB (9 1)
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CucreMaTu3anus
u 00001IeHNE
PEIMETHOTO
COZIEpKAHHUS

U OIIbITa
JIESATENLHOCTH,
HPUOOPETEHHOTO
[pU U3y4YEHUH
BCEro Kypca
¢busukn

O0600nIeHUE COJICPIKaHMS KQKIOTO 13
OCHOBHBIX Pa3ZIeNnoB Kypca Gpu3uxu:
MEXaHHYECKHE, TETIOBbIE, NeKTPOMArHUTHBIE,
KBaHTOBBIE SIBIICHNSI.

HayuHblii METO MO3HAHUS U €r0 peann3anus B
(U3NUCCKUX MCCICI0BAHUMX.

CBs13b (PU3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obJlactu epeaadn HHGOpPMALMH, SHEPTeTHKE,
TpaHCIopTe

Brimonnenne y4eOHbIX 3a1aHuil, TPEOYIOMHUX JEMOHCTPAuH
KOMIIETEHTHOCTEH, XapaKTepU3YIOIUX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e IIPUMEHEHUS IOJyYEeHHbIX 3HAHUH I HAyYHOTO
00BsCHEHHsT (PU3NUECKUX SIBJICHUH B OKpY)KaIOIIEeH
MIPUPOJIE ¥ OBCEIHEBHON JKH3HH, & TAKXKE BBISBICHUS
(M3UIECKIX OCHOB PsiJla COBPEMEHHBIX TEXHOIOTHI;

e  IPUMEHEHUS OCBOCHHBIX SKCIEPUMEHTAIbHBIX YMEHUM 115
HccienoBaHus (PM3NYECKUX SIBICHUI, B TOM YHCIIE JUIS
MIPOBEPKHU THIIOTE3 U BBIABICHHS 3aKOHOMEPHOCTEH.

Pemenne pacueTHBIX 3a7a4, B TOM YHCIIE IPEIIOIaralomux

HCTIONB30BaHUE (PU3NIECKOH MOMIENN U OCHOBAaHHBIX Ha

COJIepKAaHUN Pa3IMIHBIX PA3JIENoB Kypca (Gu3uKm.

BeinonHeHne ¥ 3aIUTa rpynnoBbIX WIK HHANBHIYaIbHBIX

MIPOEKTOB, CBSI3aHHBIX C COJEPKaHUEM Kypca (QH3HUKU
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Vuebnoe uzoanue

YepuukoBa Onbra AnekceeBHa
I'nanenkosa Ceernana HaymosHa
KynpsiBues Bacunuii Biagumuposuu

OU3UKA

7 xnacc
BazoBblii ypoBeHb
Merozanueckoe mocodue K yaeOHHKY

U. M. [leppimkuna, A. . IBanoa

IlenTp MateMaTHKH, QU3MKK M ACTPOHOMUU
OTBeTcTBEeHHbIH 3a Bbilyck /. I. Bracosa
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