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denepanpHas pabodas mporpamma 1o ydeOHomy mnpeamery «Dusukay (0a30BbIi
ypoBeHb) (mpeamerHass oOnacth «EcTecTBeHHO-Hay4HBIE MpeaMeThl») (danee
COOTBETCTBEHHO — TIporpamMma 1o Qu3uke, (QU3MKa) BKIOYACT MOSICHUTEIHHYIO
3aIlMCKYy, COAepKaHue OOy4eHHUs, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI TI0
dusnke, TeMaTHUECKOE TNIAHUPOBAHUE, MepeUeHb (Koau(uKaTop) pacupeaeneHHbIX 10
KJlaccaM  TPOBEpSEMBIX TpeOOBaHMU K  pe3yJdbTaTaM OCBOCHHUS  OCHOBHOM
0o0pa3oBaTeNbHOM TPOrpaMMbl OCHOBHOTO OOIEro OOpa3oBaHHs W DJIEMEHTOB
cojepkanus 1o (¢GU3UKe, MepeueHb (KOAU(PUKATOP) MPOBEPSAEMBIX TPEeOOBAHUM K
pe3ylIbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOTrPaMMBI OCHOBHOTO OOIIETO
00pa30BaHMS U HIEMEHTOB COJCPKAHUS 1O (U3HKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TOJIOKCHUW W TPEOOBAHHMI K Pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOW 00pa3zoBaTellbHON mporpamMmebl, npeactaBieHHbIX B @T'OC OO0, a takxke
c yueroM (enepabHON pabouelt mporpaMMbl BOCIIUTAHUS W KOHIICTIIIUY TPETIOaBaHUS
yaeOHOTOo TipeameTa « DU3nKay.

Conepxanue mporpaMMmbl 10  (u3MKe HaAmpaBieHO Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYarONIUXCsl U OPTaHU3AIUI0 H3ydeHUs (HU3UKU
Ha JIEATELHOCTHOM OCHOBe. B mporpamme mo ¢u3nuke y4YUTHIBAIOTCS BO3MOXKHOCTH
yueOHOTO mpenmera B peanm3anuu tpedboBanuit ®I'OC OO0 k miIaHUpyeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOYy4YEeHHS, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBCHHOHAYYHBIX YYCOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHuUs.

[Iporpamma mo (u3WKe YyCTaHABIMBACT pacCIpeic/iCHHEe YdeOHOTro MaTepuala
mo rojgam oOydeHus (To Kjaccam), TpejiaraeT MPUMEPHYIO IMOCIEI0BATEILHOCTD
M3Y4YEHHUS] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJACPNKAHUS U ydeTe
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

[Iporpamma no ¢usuke pazpaboTaHa ¢ METbIO OKa3aHHUS METOJAMYECKOW MOMOIITH
YUHUTEIO B CO3/IaHUU paboyeit mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusnka SBISETCS CHUCTEMOOOPA3YIOIMIUM JJisi €CTeCTBEHHOHAYYHBIX Y4EeOHBIX
MPEIMETOB, TTOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB W SBIICHUIA,
M3y4aeMbIX XHMHEH, OMOJIOTHel, acTpoHOMUEH U (u3nuecKkor reorpadueit, BHOCHUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, TMPEIOCTABISET HauOoyiee SCHBIC
oOpa3ibl TPUMEHEHUS HAy4YHOTO METOJa MO3HAHUA, TO €CTh CHoco0a MOIyYeHUS
JOCTOBEPHBIX 3HAHUI O MUpE.

OmHa w3 THaBHBIX 3aja4 (PU3HYECKOro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMs COCTOUT B (DOPMHPOBAHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y OOy4JaroIIuXcs.
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Wzydyenne ¢usnku Ha 0a30BOM YPOBHE IMPEAINONAracT OBJAJCHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIIMMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4HO OOBSCHATD SIBICHUS,

OLICHMBaTh W  [OHMMAaThb  OCOOEHHOCTH  HAYYHOTO  HCCIEAOBaHUS;

UHTEPIPETUPOBATh JAaHHBIE W  MCIOJb30BaTh HAay4yHbIE JIOKa3aTeIhCTBA
IUISE TIOJTYYEHUS BEIBOJIOBY.

[enn n3yuenust GU3NKU HA ypOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs ONPEAEICHBI
B KOHUENUMHU IpenoaaBaHusi ydyeOHoro mnpenmera «®Dusmka» B 00pa30BaATEIbHBIX
Opra"u3anusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0ureo0pa3zoBaTeabHbIE NPOrPAMMBI.

[enun uzydenust pu3nKu:

npuoOpeTeHre MHTEepeca U CTPEMIICHHS] OOyYaroluxcsi K HayYHOMY HM3Y4YEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEJCTABICHUNH O HAY4YHOM METO/€ IMO3HaHUS U (HOPMUPOBAHHE
MCCJIEI0BATENIBLCKOrO0 OTHOIIECHHUS K OKPYKAIOLUM SIBJICHUSM;

(¢opMupoBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3ylibTaTa H3y4YE€HHS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE TMPEACTaBICHUH O ponu (GU3UKK Uil Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayied mnpodeccruoHaIbHOM
JeSTENbHOCTH, CBA3aHHOU ¢ (PU3UKOM, MOJrOTOBKA K JaJibHEWIIEMy O0yYEeHHUIO B 3TOM
HaIpPaBJICHUU.

JlocTkeHue 3TUX Leel mporpamMmbl 0 (U3MKE HAa YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHUs 00ECIICUMBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

npuoOpeTeHre 3HAHWW O JTUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

npuoOpeTeHNe YMEHUW ONHUCHIBATh U OOBSICHATH (PU3UUYECKUE  SBICHHUS
C MCTOJIb30BAHUEM MOJYUYEHHBIX 3HAHU;

OCBOCHHME METOJOB PEIIEHUs MPOCTEUIINX PAaCYETHBIX 33J1a4 C HMCIOJIb30BAHHEM
(buU3HYECKUX MOJIENICH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHHUW HAOMIOJaTh TPUPOAHBIE SBJICHHUS M BBINOJIHATH OIBITHI,
nabopaTopHble pabdOTBl M 3KCHEPUMEHTAIbHBIE HCCIENOBAHHUS C HCIOJIb30BAHUEM
MU3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ nHGOpMaLUe (PU3NUECKOTO COJIepHKAHUSI, BKITIOUas
MH(DOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHaIM3 M KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu npodecCuoHaNbHON JESITEIBHOCTH, CBS3aHHBIMU
¢ (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHXKEHUSX
(bu3HYeCcKOol HayKH.

OO61iee 4yuCIO 4YacoB, PEKOMEHJOBAaHHBIX i H3yuyeHUs (U3MKU Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kj1lacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 4acoB
(2 yaca B Heneno), B 9 kimacce — 102 gaca (3 gyaca B HEJEIO).
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[Ipennaraemplii B mporpamMMe mo (u3uke MepeueHb JabopaTOpHbIX paboT u
OTBITOB SIBIISIETCS PEKOMEHAATEIbHBIM, YYHUTENb JeNacT BHIOOpP MpH MPOBEACHHUU
7a00paTOpHBIX pabOT M ONBITOB C Y4YETOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH
oOyJarolmxcs, CHUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHuil, NpeiaraéMblXx B paMKax
OCHOBHOTI'O I'OCYIapCTBEHHOTI'0 9K3aMEeHa 10 (pU3UKE.
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COAEPXKXAHUE OBYUYEHMUSA

7 KIIACC
Du3nKa u ee poJib B IO3HAHNH OKPY/KAIOLIEro Mupa
@usznka — Hayka O npupone. SBneHus npupoabl. DPUHYECKHE SBICHUA:

MEXAaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznveckue BenuuuHbl. M3Mepenne Gpusndeckux BenuunH. Ouznyeckue mpruOopsl.
[TorpemHocTh U3MepeHni MexayHapoiHasi CUCTEMa €IMHULL.

Kak d¢usmka w  gpyrue  €CTeCTBEHHbIE HAyKW  M3YYalOT  MPUPOIY.
EcTtecTBeHHOHAYUYHBII METO/ MO3HAHUS: HAOIIOCHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBIJIBIDKCHUE  THUIOTE3, OKCIEPUMEHT [0 TMPOBEpPKE THUIOTE3, OOBICHECHUE
HaOromaemoro sieieHus. Onrcanue GU3NIECKUX SIBICHUN C TIOMOIIBIO MOJIEICH.

Jlemoncmpayuu
MexaHn4eckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.
duznueckre nMpruOOPHI U MPOLICypa MPSIMBIX H3MEPEHUH aHATIOTOBBIM U ITU(POBBIM
npruOopoM.

JlabopamopHvie pabomul u onvimwl

OnpeneneHue UEHBI IeJICHUS IKaIbl U3MEPUTEITLHOTO

npudopa. smMepeHue paccTosHUM.

N3mepenne o6bema KUIKOCTH U TBEPOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEI.

N3mepenre TemriepaTypbl MPU MOMOIIU >KUAKOCTHOIO TEPMOMETpA U JAaTuMKa
TEMIIEPATYPBHI.

[IpoBeneHune uccnenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJbHOCTh IOJIETA IIAPUKA,
MYIIEHHOT'O0 TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OOJIbIIIE BBICOTA MTYCKA.

IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA

CrpoeHue BeniecTBa: aTOMbI M MOJIEKYJIbl, UX pa3Mepbl. OMNbIThI, JOKa3bIBAOILINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwxkenne yactuil BemectBa. CBsA3b CKOPOCTH  JBUXKEHHMS YacTUIl C
TemriepaTypoii. bpoyHoBckoe aBwxkenue, auddysus. BzaumonelicTBue dYacTHII
BEIIECTBA: MIPUTSHKEHNUE U OTTAIIKUBAHHE.

ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JXKUAKOCTEM W TBEPIBIX
(kpucTamiM4eckux) Tesl. B3auMocBsSI3b MKy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HMX ATOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jlemoncmpayuu

HaGmnroienrie OpoyHOBCKOTO ABUKEHUSI.

Ha6monenne nuddysum.

HaGntonenue siBieHuil, OOBSCHAIONIMXCS MPUTSHKEHUEM WIM OTTAJKUBAHUEM
YacTUIl BEILIECTBA.
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Jlabopamophwvie pabomul u onvimwl
OueHka guaMeTpa aToMa METOJIOM PSA0B (C Ucnosib30BanueM (ororpaduii).
OnbITHl IO HAOTIOJIEHUIO TEIIJIOBOTO PACITUPEHHMS Ta30B.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKEHUSI.

JIBHKeHHMe M B3aUMOAECTBHE TeJl
Mexanunueckoe aBmkeHue. PaBHOMEpHOE 1 HEpaBHOMEpPHOE ABMKEHUE. CKOPOCTb.
Cpennsis CKOpOCTb IPU HEPABHOMEPHOM JIBUKEHHUH. PacueT myTu U BpeMEHH
JBWOKEHUS. SIBJIeHUE MHEPIIUM. 3aKOH UHEPIMU. B3auMoieicTBre Tel KaK MpUuurHa
W3MEHEHUS CKOPOCTH JIBMKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTH

BCIICCTBA.
CBs3b INIOTHOCTH C KOJIUYECTBOM MOJICKYJ B €IMHUIIC obobeMa BCIHICCTBA.

Cuita Kak XapakTepHUCTHKA B3auMonencTBus Teil. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOLIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIA TSAXKECTH.
Cuna T1spkecTH Ha apyrux ruiadHetax. Bec Ttema. HeBecomocth. CroxkeHue cui,
HallpaBJICHHBIX MO OJHOM TmpsAMou. PaBHoxeicTByromass cui. Cuna TpeHUS.
TpeHue CKOJIBKEHUSA U TPEHME IOKOA. TpeHue B IpUPOIE U TEXHUKE.

Jlemoncmpayuu
HaGmroieHre MexaHu4ecKoro JIBUKEHUS Tea.
N3Mepenune cKopoCcTH MPSMOJIMHENHOTO JBHKECHUS.
HabGmronenue siBjeHUsT MHEPIIUH.
HaOmnroienrie n3MeHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc MO B3aUMO/JICUCTBUIO TEIL.
CnoxxeHue cuJjl, HalpaBJIEHHbBIX IO OJTHOM MPSIMOIA.

Jlabopamophwvie pabomul u onvimwl

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUAKOCTH, MOJICIIH
AIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Omnpenenenne cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 10 HAKJIOHHON
IIJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO TeENA.

OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTD pPacTshKeHUs (Ae@opMalivn) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Teja
Y XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBjieHHe TBePABIX TeJl, }KHAKOCTEH 1 ra3oB

Hanenue. CriocoObl yYMEHBIIEHHMS M YyBEJIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT o0beMa, Temmeparypsl. [lepenaua naBieHus TBEpAbIMU
TelaMH, JKMIKOCTAMM M ra3amu. 3akoH Ilackansa. IIHeBMarnueckwe MalllWHBIL.
3aBUCUMOCTb JIABJICHHUSI JKUJAKOCTH OT TIIyOMHBL. ['MIpocTaTMueckuil mapajokc.
CooOmaromuecs cocybl. ['uapaBinyeckre MEXaHU3MBbl.

Atmocdepa 3emnu u  arMmocdepHoe naBieHue. [IpuumMHBI CylIiecTBOBaHUS

7
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BO3AylHOM o00omouku 3emnu. Omnbit Toppuuennu. W3mepenue armocdepHOro
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JaBJiICHUS. 3aBUCUMOCTH aTMOC(HEPHOTO NaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JlencTBUEe XKUIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeJIO. BbITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. Bozmyxomiapanue.

Jlemoncmpayuu

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBL.

[Iepenaua naBIeHUS KUJIKOCTHIO U Fa30M.

Coobmaronuecs

COCYJBI.

['mnpaBnuuecknii mpecc.

[IposiBnenne nericTBrsi aTMOC()EPHOTO JABICHUS.

3aBUCHMOCTh BBITAJIKMBAIOIICH CUJIBI OT OOBEMa TMOTPYKEHHOW YacTH Teja
Y IUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CHIIBI BECY BEITECHEHHOMW JKHUJIKOCTH.

VYcmoBue T1UIaBaHWs TeEN: IUIABAHWE WM TMOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TEJa U )KUIKOCTH.

JlabopamopHvie pabomul u onvimwl

HccnemoBanne 3aBUCUMOCTH Beca Tella B BOJAE OT O0bEeMa IMOTPYKEHHOU
B )KHJIKOCTh YaCTH Tea.

OnpeneneHre BBITAIKUBAIONICH CHIIBI, JCWCTBYIONICH Ha TeEJI0, TOTPYKCHHOE
B )KHJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIIKMBAIOIICH CHWJIBI, JCHCTBYIONIEH Ha TEIO
B )KHJIKOCTH, OT MacChI TeJa.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIICH CHIIBI, JEHCTBYIONICH
Ha TEJIO B JKUJIKOCTH, OT 00heMa MOTPYKEHHON B KUJIKOCTh YaCTH TeJIa U OT TJIOTHOCTH
KHUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOJAKH M OIMpEACIiCHUE ee
TPy30I0ILEMHOCTH.

PaGora u MomHOCTh. JHeprus

Mexanuudeckast padota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, O0JOK, HAKJIOHHAsA TUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. [lpumenenue mnpaBuiia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPaBHIION
Mexanuku. Koaddurment nonesnoro aevictus (nanee — KIIJI) mpocThix MexaHHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprua. Kunetnueckas u noreHuuanbHas sueprus. [IpeBpamienue
OJTHOTO BHJA MEXAaHUYECKOM SHEpPruH B JPYyrod. 3aKOH COXPAHEHHUS SHEPIHH
B MEXaHUKe.

Jlemoncmpayuu
[Tpumepsbl TPOCTHIX MEXaHU3MOB.
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Jlabopamophwvie pabomul u onvimwl

Onpenenenne pabOThl CWIbI TPEHHsS TPU PABHOMEPHOM JIBIJKEHHUU Tela
10 TOPU3OHTAJIBHOU ITOBEPXHOCTH.

HccnenoBaHre ycioBUil paBHOBECHS pblyara.

N3mepenne KII/ HakJIIOHHOM IIJIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KIIACC

TensioBbie sIBJICHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHOKUHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pasmepsl aTOMOB M MOJIEKYJN. OIBIThL, NOATBEPKAAIOIIME OCHOBHBIC
MTOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPHUH.

Mogenun  TBepAOro, JKHAKOTO W  Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsSICHEHHME CBOWCTB Tra3oB, >KUIKOCTEH
M TBEPIAbIX TEJI HAa OCHOBE IOJOXCHUNA MOJEKYJIIPHOKUHETUYECKOM TEOPHH.
CmaunBaHu€e W KaNWUISIPHBIE SIBJIEHUA. TEenI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsA3p TeMIEPATypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUS YACTHUL.
BuyTpennsis sHeprus. CrocoObl M3MEHEHHs] BHYTPEHHEW HHEpruM: Teruionepenaya
W COBEpIICHHE padoThl. Buael Temnonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YCHHE.

KonuuectBo TtemnoTel. VYaenbHash TEIJIOEMKOCTh BeHIECTBA. TeriooOMeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHUE TeIIoBOro OanaHca. [1naBnenue um oTBepaeBaHue
KPUCTAJUIMYECKUX BELIECTB. YJelbHas TemuoTa I1uiaBieHus. IlapooOpa3oBanue
u koHzaeHcauus. Hcnapenwe. Kunenwe. VYaenbHas Temiora mnapooOpa3oBaHMUs.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

BnaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y I€JIbHAs TEIUIOTA CTOPAHHUS.

[Tpunuune! padots! TemoBeix aurareneil KIIJ[ remnoBoro neuraresns. TemnoBeie
JBUTATEIIN U 3aIUTA OKPYKAIOIIEH CPEIbl.

3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
HabGnroienrie OpoyHOBCKOTO JABUKEHUSI.
HaGmonenue nuddysuu.
HaGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHH.
HaGmroieHre TermioBoro pacimpeHust Tel.
N3menenue gaBiaeHus ra3a mpu U3MEHEHUH 00beMa U HAarpeBaHUU WM OXJIAK]ICHUU.
[IpaBuiia u3mMepeHus TemnepaTyphbl.
Bunpr Terionepegaymn.
OxJtaxieHue Npyu COBEPIICHUH paOOTHI.
HarpeBanue npu coBepiieHHN padOThl BHEITHUMU CUJIaMHU.
CpaBHEHUE TEIJIOEMKOCTEH pa3IMYHbIX BEIIECTB.

10
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HaOmronenne kuneHus.
HaGmroienrie mocTosTHCTBA TeMIEpaTyphl IPH TUIABJICHUU.
Mopaenu TEeNJIOBLIX ABUTaTEIICH.

JlabopamopHvie pabomul u onvimwl

OnwITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO MPUTSHKEHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIIIOB IIOBAPEHHOM COJIM WJIM caxapa.

OneITHl 10 HAONIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH W TBEPIBIX
Tl

Ornpenenenue JaBiieHNs BO3/lyXxa B Oa/lIOHE MITTPUIIA.

OnBITH, TEMOHCTPUPYIONINE 3aBHCHUMOCTH JAaBJICHHUS BO3AyXa OT €ro o0bema
Y HArpeBaHMUsI WM OXJIAK]ICHUS.

[IpoBepka rumMoOTE3bl JMHEHHOW 3aBUCMMOCTH JUIMHBI CTOJIOMKA KUIAKOCTU
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3MeHeHust BHyTpeHHEN SHEPTUU Tela B pe3yJibTaTe Teruionepeaaun
1 paOOThl BHEIIHUX CHJI.

UccnenoBanue sBlIeHUS TEMIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW M Topsyei
BOJIbI.

OmnpeneneHne KOJWYECTBA TEIUIOTHI, IOJYYEHHOrO BOAOW IIpU TEIOOOMEHe
C HArpeThIM METAJUNIMYECKUM LUIIUH]IPOM.

Omnpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca ncnapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yieabHON TEIIOTHI MJIaBJACHUS JIb/IA.

DJleKTprUYecKre U MATHUTHBIE SBJICHUSI

OnekTpuzaums Tenl. JBa poaa 3ieKkTpuyecKux 3apsaoB. B3aumoneiicTBue
3apspKeHHBIX Tesl. 3akoH KyloHa (3aBUCHMMOCTH CHIIBI B3aUMOJICUCTBUS 3apsKEHHBIX
TEJ OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXKITY TEIAMH).

DnekTpuueckoe 1moje. HampsskeHHOCTh  anekTpuyeckoro moss.  [lpuHuum
CYHEPHO3UIIUU IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexkrpuueckux 3apsaoB. ODJIEMEHTApPHBIM 3JIEKTPUYECKUM 3apsil.
Crpoenue aroma. IIpoBOAHMKHM M JUANEKTPUKHU. 3aKOH COXPAHEHHUS JJIEKTPUYECKOIrO
3apsja.

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MIcTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI JJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B HKUIAKOCTSIX U razax.

OnekTpuueckas 1emnb. Cuia Toka. DieKkTprudeckoe HamnpsbkeHue. ConpoTUBICHUE
IIPOBOJHUKA. Y IEJIBHOE COINPOTUBIICHHE BemecTBa. 3akoH OMa i yyacTKa LEIH.
[TocnenoBaTenpHOE M ApaJLIEIbHOE COEAUHEHNUE MPOBOIHUKOB.

Pabota u MOHIHOCTh  3JNEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKkrue IMenu W TOTPEOUTENn JJIeKTpUUYeCKord 3Hepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

11
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IlocTtossHHBIe MarHuThl. B3amMmoneicTBHE ITOCTOSHHBIX MarduToB. Mar"HmTHoOeE
nosje. MarHuTHoOE 1oJjie 3eMJIM U €ro 3HaYeHUe JJisl KU3HU Ha 3emie. OnwIT Dpcrena.
MarauTHoe MoJie 3JIEKTPUYECKOTo ToKa. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBHE€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENIb TOCTOSSHHOTO
ToKa.  lMcnosb3oBaHMe — DJIEKTPOJABMUIATENIEM B TEXHUYECKMX  yCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Oneitel Dapanes. fIBneHne snexkrpomarHuTHOM uWHAYKIMH. [IpaBuno Jlenna.
DOnektporeneparop. CrocoObl MOIYyUYCHHS AJICKTPUUYSCKOM SHEPTUU. DIICKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu
DreKTpu3anus Tell.
JIBa poza 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DneKTpocTaTuuecKas UHTyKIIHSL.
3aK0H COXpaHEHUS JIEKTPUUECKUX 3apsiJIOB.
[IpOBOIHUKH U JUDIICKTPUKH.
MoaenvpoBaHue CUJIOBBIX JTUHUH 3JIEKTPUIECKOTO TOJIS.
M cTOYHHUKH TOCTOSTHHOTO TOKA.
JIeCTBHS INEKTPUIECKOTO TOKA.
DNEeKTPUUECKUN TOK B )KUIKOCTH.
["a30BbIi pa3psia.
N3mepenune cuiibl TOKa aMIepMeTpPOM.
N3mepenne 3eKTpUuecKoro HarpsHKeHUs! BOJIBTMETPOM.
Peocrar n MarasuH COnpoOTUBIIEHUN.
B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
MopenrpoBaHue HEBO3MOKHOCTH pa3eieHUs MOI0COB MarHuTa.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.
MarnuTHoe 1oJje Toka. DJIeKTPOMarHuT.
JlelicTBME€ MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.
DJIeKTPOJIBUTATEIIh TOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
Omnbrter @apanes.
3aBHUCUMOCTh HaINPABJIECHUSI HHIYKIIMOHHOTO TOKA OT YCIIOBHUI €r0 BO3HUKHOBEHMSI.
DJIEKTPOTreHepaTop MOCTOSIHHOTO TOKaA.

JlabopamopHvie pabomul u onvimwl
OneITHl IO HAOIIOJICHUIO AJICKTPU3ALNU TET MHAYKIIMEH U PU COMPUKOCHOBEHHH.
HccrnenoBanue eiCTBUS STIEKTPHUECKOTO OIS Ha MMPOBOJHUKHU M TUAJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUUECKOMN MU MOCTOSHHOTO TOKA.
W3mepeHne u peryInpoBaHUe CHUITBI TOKA.

12
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N3Mepenue u peryimpoBaHUe HAIPSKECHMUS.

UccnenoBanme  3aBUCUMOCTH  CWJIbI  TOKAa, HMAYIIETO  4YE€pe3  PE3UCTOp,
OT CONPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IJIOMIAA1 MTOMEPEYHOr0 CEUYCHUS 1 MaTepuarna.

[TpoBepka npaBuiia CIOKEHUSI HANPSIAKEHUIN TP MTOCIEI0BATEILHOM COCIMHEHUHT
JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIBI TOKA MPU MapauIeIbHOM COEIUHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI 3AEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TOKa, HIYIIETO 4Yepe3  JIAMIIOYKY,
OT HANPSKEHUS HA HEW.

Omnpenenenue KII/[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHUS TOCTOSIHHBIX MAarHUTOB.

N3yuenre MarHUTHOTO TMOJS TIOCTOSHHBIX MAarHUTOB TpU HUX OOBEIUHEHUU
Y pa3AciICHUN.

HccnenoBanne nelcTBUSA SJIEKTPUUYECKOTO TOKA HA MATHUTHYHO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CWJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3yueHne neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KonctpyupoBaHue u uzydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KII/I anekTpoaBurareibHOM yCTaHOBKH.

OnbITHI O UCCIEAOBAHUIO SIBIICHHS JIEKTPOMArHUTHOW UHIYKIIMU: UCCIEIOBAHUE
M3MEHEHNW 3HAYEHUS U HAPABJIEHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC

Mexanuuyeckue siBJICHUS

Mexannueckoe  ABWKEHHME. MarepuanbHas  Touka. (Cucrema — orcuera.
OTHOCUTENBHOCTh  MEXAaHUYECKOTO  JIBMKEHUA. PaBHOMEpHOE  MPSMOJUHEUHOE
nBwxxeHne. HepaBHOMepHOe mpsMoiiHEHOoe aBuxkeHue. CpeaHsis U MIHOBEHHas
CKOPOCTb TeJla IPH HEPABHOMEPHOM JABUKECHUH.

VYckopenue. PaBHOoyckopeHHOE npsiMOJIMHEHOE JIBHKeHUEe. CBOOOHOE MaJIeHuUE.
OmnbrTel ['anunes.

PaBHOMepHOE fBMXeHHE MO OKpykHOCTH. Ilepwox u wyactota oOpalieHus.
JIuneiHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHNE.

ITepBeiit 3akoH Hprorona. Bropoiu 3axkoH Herorona. Tperuit 3akon HerotoHa.
[IpuHUIMT CyTIepIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CUia TPEHHS CKOJIbXKEHUS, CHia
TPEHUS MOKOSI, IPYTUE BUJIbI TPEHUSI.

Cuita TSKEeCTU M 3aKOH BCEMUPHOTI'O TATOTEHUS. Y CKOPEHHE CBOOOJHOTO MaICHMUS.
JBrxenne muaHer Bokpyr Coumnna. [lepBas kocmuueckas ckopocTs. HeBecoMocThb
U TIEPErPY3KH.

13
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PaBHOBecue matepuanbHONl TOYKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPEIJIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tema. M3meHenune wmnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabota U MomIHOCTh. PaboTa cui TsbKecTH, ynpyrocTtd, TPEHUS.
Cs3p osHepruu W pabotel. [loTeHIManbHas »dHEPrus Tena, TMOAHATOTO HaJ
IIOBEPXHOCTHIO 3eMid. lloTeHnmanpHas 3HEprus cxkarou npykuHbl. Kunernueckas
sHeprusi. Teopema O KHUHETHYECKOM HHEPTHHU. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu

HabGmronenne MeXaHMYECKOTO JBIDKEHHS Tella OTHOCUTENBHO pAa3HBIX —Tel
oTCUeTa.

CpaBHeHue NyTel U TPACKTOPUN IBH>)KEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U yCKOPEHUS MPSIMOJITMHEUHOTO IBUKEHHS.

HccnenoBanre npu3HaKOB PAaBHOYCKOPEHHOTO JBUKECHUS.

HaGmronenune nBr>kKeHus Tea Mo OKPY>KHOCTH.

HabGmronienne MexXaHWYEeCKUX SIBICHMIM, TMPOUCXOJSAIIMX B CHUCTEME OTcueTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCHUTENIBHO KaOWHETa
buzuKu.

3aBUCHUMOCTh YCKOPEHUS TeJla OT MACChI TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.

HabGnronenne paBeHCcTBa CHIT TIPU B3aUMOJICHCTBUU TEN.

W3MeHeHune Beca Tena npu yCKOPEHHOM JBHKEHUH.

[Iepenaua uMmirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3AaMMOJICHCTBUH TEII.

CoxpaHeHne UMIyJIbCca MPU HEYTIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMITyJIbCca MpU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUH.

HabGmronenne peakTHBHOTO JIBHYKCHHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTrUuu P CBOOOTHOM TMAJCHUH.

CoxpaHeHHEe MEXAaHWMYECKOW OJHEPruu TMpU JBWXKCHUU Tella TOJ JCUCTBUEM
MPY>KUHBI.

JlabopamopHvie pabomul u onvimvl

KoHcTpynpoBanue TpakTa A pa3roHa v JadbHEHIIero paBHOMEPHOTO ABUKCHUS
[IapuKa WA TEISKKH.

Omnpenenenne cpemHeld CKOPOCTH CKOJIbKEHUs OpyCcKa WIM JABUKCHUS IIapUKa
110 HAKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOPEHUs Tesa MPU PaBHOYCKOPEHHOM JBMKEHUU IO HAKIOHHOMN
TUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUHU

0e3 Ha4aJIbHON CKOPOCTH.
14



PaGouas nporpamma | ®usnka. 7-9 kiaccel (6a30BBI YPOBEHB)

[IpoBepka ruMOTE3BI: €CIM MPU PABHOYCKOPEHHOM IBMKEHHH 0€3 HadalbHOM
CKOPOCTU IIyTH OTHOCSTCS KaK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CWJIbI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIABJICHUS.

Onpenenenue ko3 purenTa TPEHUS

CKOJIbKEeHHsI. OnpeeNieHne )KeCTKOCTU PYKUHBI.

Onpenenenne pabOThl CWIbI TPEHHs TPU PABHOMEPHOM JIBHJKEHHUU Tela
110 TOPU30HTAIIBHON TIOBEPXHOCTH.

Onpenenenre padoOThl CHIIBI YIPYTOCTH IPHU MOABEME Ipy3a C MCIOJIB30BAHHEM
HEMOJIBM)KHOI'O U MOABUKHOTO OJIOKOB.

N3yyeHue 3aKOHa COXpaHEHUS SHEPTUU.

Mexanuveckue KoJa1e0aHUs U BOJIHBI

Konebarenbnoe nBwxenue. OCHOBHBIE XapaKTEPUCTHKU KoJIeOaHMil: TMepHof,
4acToTa, aMIuIMTyAa. MareMartudecknid W NPYKUHHBIM MasATHUKA. [IpeBpamieHue
HHEPrUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3artyxaroniue kojiebanus. BeinyxaeHHble kojeOanusa. Pezonanc. Mexanudeckue
BOJIHBbI. CBOMCTBa MEXaHMYECKHX BOJIH. 1Ipo/onbpHbIE M monepeyHble BOJHBL. J[nuHa
BOJIHBI U CKOPOCTb €€ pacIpOCTpaHeHUs. MexaHuyecKue BOJIHBI B TBEPAOM TeEIE,
CEHCMHMYECKNE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeicoTa TOHa. OTpaskeHue 3Byka. IH(pas3Byk u yabTpas3ByK.

Jlemoncmpayuu
HaoGmonenne konebanuii Te mo1 1eCTBUEM CHUJTBI TSKECTH Y CHUJIBI YIIPYTOCTH.
HabGmonenue kosiebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habnroenune BIHY X ACHHBIX KOJI€OaHUI U PEe30HAHCA.
PacnpocTpaneHne npooJibHBIX U MTONEPEYHBIX BOJH (HA MOJEIH).
HaG:ro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHue 9acTOThHI U MIEPUOIA KOJICOaHUN MAaTEMATHIECKOTO MasTHUKA.

OmnpeneneHue 4acTOThI U NEPUOIa KOJICOaHUH NPy KMHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN TIOJBEIICHHOTO K HUTH Tpy3a
OT JUTHHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TiepuoAa KojeOaHWH TPYKHMHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJeOaHUU TIpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH MEpUoAa KOJEOaHUW MPYKUHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHEI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHUS.
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3HeKTp0MaFHI/ITHOC IM0JI€ H 3JICKTPOMAIrHUTHBIC BOJIHBI

9JICKTpOMaFHI/ITHOC ITOJIC. QHCKTpOMaFHI/ITHBIC BOJIHEI. CBoiicTBa
QJICKTPOMArouTHBIX  BOJIH. [Ikana QJICKTPOMArHUTHBIX BoJH. HMcnonp3oBaHue
QJICKTPOMAruuTHBIX BOJIH IJISA COTOBOM CBSI3H.

BJIGKTpOMaFHI/ITHaSI IIpupoaa CBCTA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BosnHoBBIE CBOMCTBA CBETA.

Jlabopamophwvie pabomul u onvimwl
N3yyeHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C MOMOIIbI0 MOOMIIBHOTO Tene(oHa.

CgBeToBbBIE SIBJICHUS

JIlyueBas mopens cBera. Mcrounuku csera. lIpsMmosmHENHOE pacnpoCTpaHEHUe
ceeta. 3armenHuss Connua u Jlynel. Otpaxenne cBera. Ilnockoe 3epkano. 3akoH
OTPayKECHHMsI CBETA.

[Ipenomnenue cBeta. 3akoH mpeinomieHuss cBerta. llosHoe BHyTpeHHee
OTpakeHHE CBeTa. VCronb30BaHUE TMOITHOTO BHYTPEHHETO OTPAXEHUS B ONTUYECKHUX
CBETOBOJAX.

Jlunza. Xox mydeit B nuH3ze. OnTudeckas cucreMa Qoroanmnapara, MUKPOCKOMA
u Teneckorna. ['11a3 kak ontuyeckas cucreMa. biM3opykocTs U JalnbHO30PKOCTb.

Pasznoxenue 6enoro ceera B cniektp. OnbiTel HhtoTOHA. ClioXkeHue CreKTpaabHbIX
uBeToB. /ucnepcus cera.

Jlemoncmpayuu
[IpsAmMonHEHHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[TonyueHnne n300pakeHUI B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Iperomiienue cBera.
OnTryeckuil CBETOBOJ,.
Xon nyuyel B coOMparoliei JInH3e.
XO0J Iy4yer B pacCeUBAIOIEH JIMH3E.
[TonyueHnne n300paskeHUN ¢ TOMOIIBIO JIUH3.
[TpunIun geictBus doToammapara, MUKPOCKOTIA M TEJIECKOTIA.
Mogens rnasa.
Paznoxenue 6emoro cBera B CIEKTP.
[Tony4yenue O6emoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomul u onvimwl
HccnenoBanne 3aBUCIMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yTJjia MmaJIeHusl.
W3ydeHnne xapakTepuCTUK H300paKeHUs IPeIMETa B INTIOCKOM 3epKalie.
WccnenoBanne 3aBUCUMOCTH yTiia IPEIOMIICHHSI CBETOBOTO JIy4a OT yTJla MaJICHUs
Ha TPAHMIIE «BO3TYX—CTEKIIO».
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[Tomydyenune n300paxeHu ¢ TOMOIILI0 COOMPAFOIICH JTUH3HI.

Omnpenenenne (OKYCHOTO pACCTOSHUSA W ONTHYECKOHW CHIIBI coOuparomien

JauH3bL. ONBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnbITH IO BOCHPUSTHIO I[BETA MPEAMETOB MPU WX HAOIIOJCHUM Yepe3 1BETOBbHIC
(GWIBTPBL.

KBanToBbIC siBICHNS

Oneitel  Pesepdopaa u mianerapHas Mopgenb aroma. Mogenbs aroma bopa.
Hcnyckanne u norniomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPBI.

PannoaktuBHOCTh. Anb(a, 6eTa- U ramma-uzinydeHus. CTpoeHre aTOMHOIO sipa.
Hyxknonnasa monens atromuoro siapa. M3oromnel. Pagnoaktusnseie npespamienus. [lepruon
IIOJIypacIiajia aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3aps10BOI0 U MaCCOBOTO YHUCENL. DHEPIHUs
CBA3U aTOMHBIX siaep. CBsA3b Macchl M DHEPTUM. Peakuuy cUHTE3a W JIEJEHUs sIep.
Ncrounnku 3Heprun ConHIa U 3BE3/I.

Anepnas odHepreruka. JleWCTBHA pagUOAKTUBHBIX HW3JIyYEHHW HaA KUBBIE
OpraHU3MBI.

Jlemoncmpayuu
CHexTphl U3Ty4YEeHUS U TOTJIOMICHUSI.
CrexTpsl pa3IM4HbIX Ta30B.
CnekTtp BOAOpOAA.
HaGmonenue TpekoB B kamepe Buiibcona.
Pabota cueTdrka HOHU3UPYIOIINX U3TyICHHM.
Perucrtpanus u3nmydeHusi IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamophwvie pabomul u onvimwl

HaOroieHie CIUIOMIHBIX M IMHEHYATBIX CIICKTPOB U3 TyUYCHHS.

HccrenoBanre TPEKOB: W3MEPEHHE SHEPTHH YaCTHUIBI 0 TOPMO3HOMY IyTH
(no dotorpadusam).

V3MepeHue paJHoakTUBHOTO (hOHa.

IHoBTOpPUTEIHbHO-00001IAK0IINIT MOTYJIb

[ToBTOpUTENEHOOOOOIIAIOIINKA MOIYJIb MpEeIHAa3HAYeH [UIs CHUCTEMaTH3aluu U
000011IeHHs TPEAMETHOTO COJAEPKAHUS U ONBITA JEATEIBHOCTH, MPUOOPETEHHOTO MPHU
U3YYEeHUU BCEro Kypca (u3uMKH, a Takke His TMOJArOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY JK3aMeHy M0 (u3uKe s OOydYaromuXCs, BBIOPABIIUX 3TOT
y4eOHBII NpeMET.

IIpn w3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BUIBI
NESTENbHOCTH, HA OCHOBE KOTOPBIX OOECHEeYMBAECTCS JIOCTHKEHUE MPEIMETHBIX
M METanmpeJMETHBIX  IUIAHMPYEMBIX  Pe3yJlbTaToB  00yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TI'PAaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIEAOBAHUS
ABJICHUW IPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMH OOBSICHATH (PU3HUECKHUE SIBJICHUS,
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MPUMEHSAS TOJyYEHHbIC 3HAHWS, pelIaTh 3aJa4yd, B TOM YHCJIE KayeCTBECHHBIC
Y 3KCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapakKTeP AaHHOTO MOJIYJS pPEeaau3yeTcs 3a
CYET TOTO, YTO OOYHYAIOIIMECS BBIMOIHSIOT 3a/IaHHsI, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBICHATH (pu3mdeckue
SBJICHUS B OKPY’KAIOIIEH IPUPOJIC U TOBCEHEBHOM )KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl HCCIIeIOBaHUS (PU3UYECKUX SIBJICHUH, B TOM
YUCIIe 7151 POBEPKU TMIOTE3 U MOJYUYEHHSI TEOPETUUECKUX BHIBOJOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HauOOJee BAXKHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HaNpuMep, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHUS W COXPAHEHUS BCEX HM3BECTHBIX BUIOB
SHEPI'UHU.

Kaxnada u3 teM TaHHOTO MOAYJIA BKJIIOYAET JKCHEPUMEHTAJIBHOE HUCCIEIOBAHUE
obOoOmaromero xapakrepa. MoJysib 3aBepIIaeTCsl MPOBEACHUEM JTUATHOCTUYECKON
Y OLICHOYHOM paboThI 32 KypC OCHOBHOI'O 00111eTr0 00pa3oBaHusl.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIErO 0OOpa3oBaHUS HAMPABICHO
Ha JIOCTMDKCHHE JIMYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbpraTe m3ydenums (pU3MKM Ha YpPOBHE OCHOBHOTrO 0OIIero oOpa3oBaHUs
y oOy4arorierocst 0yayT copMupoBaHbI CACAYIOMNE TUIHOCTHBIC PE3YJIbTAaThl B UACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHMSA:

IIPOSIBJIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUUCKOU
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIICHHUE K JTOCTHKEHUSIM POCCHICKUX YUEHBIX(DU3UKOB;

2) rpaskKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXXIEHUM OOIIECTBEHHO-3HAYMMBIX
M DTHUYECKUX MpoOJeM, CBSA3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU
bu3uKy;

OCO3HAHHE BaXKHOCTH MOPAIIBHOITUUECKUX TIPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) 3CTeTHYECKOT0 BOCTIMTAHUSA:
BOCIIPHSITHE OCTETUYECKUX KadyeCcTB (DM3MUECKOM HAyKU: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

OCO3HaHHWE LIEHHOCTU (PU3MYECKOW HAyKHW KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUIIIEW COCTABIISIONIEH KYJIbTYPBI;

pa3BUTHE HAy4yHOH JI0003HATENbHOCTH, MHTEpeca K HCCIEIOBATEIbCKOM
NESATENBHOCTH;

5) popmupoBaHusi KyJbTYPbl 310POBbs ¥ IMOIHOHAJBHOTO 0JIATOTIOTYYHSI:
OCO3HaHWE LEHHOCTH Oe3omacHOro o0pa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXHOCTH TpaBUiI 0€30MMacHOTO TMOBEIEHUS HA TPAHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUIECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIIHUX yCIOBUSAX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHUU, TMPHU3HAHWE CBOErO MpaBa Ha OLIMOKY
¥ TaKOTO Ke TpaBa y IPyroro 4eloBeKa;

6) Tpy10BOT0 BOCIIUTAHUS:

AKTUBHOE YYacTHE B pELIEHWUM MPAKTHYECKUMX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHU3allud,  HACEJIEHHOr0  IyHKTa,  POJHOTO  Kpas)
TEXHOJIOTUYECKOW W COLMAJIbHONW HaMpaBlICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE H
busnyecKux 3HAHUIA;

UHTEPEC K MPAKTUUECKOMY U3YUYEHUIO MPOeccuit, CBA3aHHBIX C (GUBUKOM;
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7) 3K0JIOTHYECKOT0 BOCTIUTAHUA:

OpUEHTAaIMsl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUM NJIsl pelIeHus 3a7a4 B 00JacTu
OKpYXallIel Cpelbl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

OCO3HAHHUE II100ALHOIO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U yTeil UX pelIeHus;

8) ananTanuu K U3MEHAIOUIUMCH YCJIOBUAM COLUAIBHON M NPUPOIHOI Cpeabl:
NOTPeOHOCTh BO B3aWMOJICHCTBUU TIPH BBIMOJHEHUU HUCCIIENOBAHUNA U MPOEKTOB
(bu3HYecKoil HaNpPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;
MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JCSTEIbHOCTD;
noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWM, B TOM 4YHuCiIEe (OPMYIHPOBATH
1791 (S): 8
MOHSATHUSI, TUTIOTE3bI O (PU3NUYECKUX 00BEKTAX U SBJICHUSIX;
OCO3HaHHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEW B 00JacTh
buzuky;
IJIAHUPOBAHUE CBOETO PA3BUTHSA B MPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHMIA;
CTpEeMJICHWE aHaTU3UpPOBAaTh U BBISABISTH B3aUMOCBSI3M TPUPOJBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHKCJIE C UCTIOJIb30BAHUEM (PU3NUECKUX 3HAHUIA;
OIICHKA CBOMX JIEUCTBHM C YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPELy, BOZMOMKHBIX
r7100a1bHBIX ITOCIEICTBHI.

METAINIPEIMETHBIE PE3YJIbTATDBI

B pesynbrare u3yueHus (U3MKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
y obyuatomierocst OynyT cpopMHpOBaHbl METANPEIMETHBIE PE3yIbTAThI, BKIIOYAIOIINE
MO3HAaBaTeNIbHbIE  YHHUBEpPCAJbHbIE  yueOHBbIE  JEHCTBUS,  KOMMYHHUKATHBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE JEHCTBUS, PETYJISITUBHBIE YHUBEPCAIbHbBIE YUEOHbIE IEUCTBUA.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEHCTBUSA
ba3zoBble Jornyeckue AecTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK OOBEKTOB (SBJICHUM);

yCTaHaBJIMBATh  CYIIECTBCHHBIH  TMpU3HAK  KJIacCHU(PUKANMKA,  OCHOBAHUS
JUTs1 00O0OIICHUS U CPAaBHEHUS,;

BBISIBIISITh  3aKOHOMEPHOCTH U TMPOTHUBOPEUHS B paccMaTpUBaeMbIX (akrax,
JaHHBIX U HAOJIOIEHUSIX, OTHOCAIIUXCS K (DU3UUYECKUM SIBIICHUSM;

BBISIBIISITh TIPUYUHHOCIICICTBEHHBIC CBSI3W TPHU HM3YYEHUN (U3HMYECKUX SBICHHUM
U TIPOIIECCOB, MPOBOJNUTH BBIBOJBI C MCTOIB30BAHUEM JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIIOUCHUH, BBIIBUTATh TUITOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIUYHH,

CaMOCTOATENILHO BBIOMpATh CHOCOO perieHus ydeOHo (u3uyeckon 3amaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pELIEHUs, BHIOOpP HamOOJIee MOAXOMAIIEIO C
Y4E€TOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejbcKue AeHCTBUA:
HCII0JIb30BaTh BOMPOCHI KaK UCCIETOBATEILCKUI UHCTPYMEHT MO3HAHMUS;
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IPOBOJUTh MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIM
(bU3UYECKUI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BaHNE (PU3UUECKOTO SBJICHHUS;

OIICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(GOPMAIIMIO, MOJYYCHHYIO B
XO0/JI€ UCCIICIOBAHUS UJIN KCIIEPUMEHTA;

caMOCTOSITeNIbHO (hopMyIMpoBaTh OOOOIIEHHS U BBIBOJABI IO pe3ysibTaTaM
MIPOBEICHHOT'O HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIee pa3BUTHE (PU3UUECKUX ITPOIIECCOB,
a TakKe BBIABUTATh TMPEANONOKECHUS 00 WX pa3BUTUU B HOBBIX YCIIOBUSX
Y KOHTEKCTax.

Pabora ¢ undgopmanmueii:

OPUMEHATh PA3JIMYHBIE METOJbl, WHCTPYMEHTBI M 3alpoChl NPU IOUCKE
1 0TOOpe MH(POPMALMKM WM JAHHBIX C YYETOM MPEJI0KEHHON y4eOHOM (pu3nyeckon
3ajauu;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh U  HHTEPIPETUPOBATH  MH(GOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHMUS,

CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMy MpeACTaBICHHUS HHPOpMaLUU
U WUTIOCTPUPOBATh PEIIAEMBIE 3a/1a4d HECJIOKHBIMU CXEMaMH, JharpaMmaMu, WHON
rpauKoi U UX KOMOMHAITUSMH.

KomMMmyHuKaTHBHBIC YHMBEpPCAJbHbIC Y4eOHbIe JeiCTBHS
OO0wmenne:

B X0/I¢ OOCYXICHHS Yy4eOHOro MaTepHuaya, pe3yJbTaToB JIA0OPATOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYKJIa€MOH TEMbl M BBICKa3bIBaTh
NACH, HANCJIICHHBIC HA PCIICHUC 3ada4u MW IIOAACPIKAHHNC 0J1aroKenaTeabHOCTH
OOIIICHHS;

COIIOCTABJIATL CBOM CYXACHHUA C CYXKIACHUAMHU APYIrHX Y4YaCTHHUKOB Auajiora,
OOHapyKUBaTh PA3INUUE U CXOJCTBO MO3UITHUI;

BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

Hy6J’II/I‘IHO NpeACTaBIATh PE3YJIbTaTbl BLIIIOJTHECHHOTO (1)H31/I‘IGCKOI‘O OIIbITA
(PKCIIepUMEHTa, UCCIIeI0BaHus, TPOCKTA).

CoBMmecTHaAsl 1eSITEJIBHOCTD (COTPYAHUYECTBO):

NOHUMAaTh ¥ WCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUIAYAITBHOMN
paboOTHI MPHU PEIICHUN KOHKPETHOM (HU3UIECKON MTPOOIIeMBI;

NPUHUMATh IEJTU COBMECTHOW NEATECIbHOCTH, OPTraHW30BBIBATH JACHCTBUS MO €€
JOCTIKEHUIO: PACTIPEACNIATh POJIH, 00CYX IaTh MPOIECCH U PE3yIbTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHHUST HECKOJIBKHX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT II0 KPUTEPHUSIM,
CaMOCTOATEITHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.
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PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE eHCTBUS
Camoopranu3anus:

BBISIBIISITH MIPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CHUTyalMsX, TPEOYIOIUX
JJIs peleHus] PU3NYECKUX 3HAHUM;

OpPUEHTHPOBATHCS B PA3IUUHBIX MOJX0AAX MPUHATHUS PEelIeHUI (MHINBUIYaBHOE,
NPUHATHE PELICHHS B TPYIINe, IPUHITHE PEIICHNUH TPyIoi);

CaMOCTOSITENTFHO COCTAaBJISITh aJITOPUTM pEIIeHUs (PU3MUecKOr 3amaun WM TU1aHa
UCCIIEJIOBAHMUSI C YUYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH peiaraéMble BapUaHThl PEIICHUH;

POBOJUTH BBEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY CUTYallUU U MpeJjiaraTh IiaH €€ U3MEHECHHUS;

OOBSICHSITh MPUYUHBI JOCTHXKEHUSI (HEAOCTHXKEHUS) PE3YyJbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJI BBIIOJIHEHUS
(GU3NYECKOTO WCCIEIOBAHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHUBIINXCS CUTYaIlMH, YCTAHOBIEHHBIX OMMUOOK, BOZHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIU U YCIOBUSIM.

BMOHI/IOHaJILHLIﬁ HHTC/VICKT:
CTaBHUThL CeOSI HA MeECTO APYroro 4YCJIOBCKa B XOAC CIIopa HWIKM OJUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATb MOTHBbBI, HAMCPCHUA U JIOTUKY APYIOro.

IlpunsiTHe ceds U APyrux:
OpU3HaBaTh CBOE TMPaBO Ha OMMOKY NpHU pElIeHUH (QU3NYECKUX 3ajad
WJIU B YTBEPXKJCHHUSIX HAa HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE PE3yNIBTaTBl OCBOCHHS MPOTPAMMBI 10 (PU3HMKE K KOHILY OOydYeHUs
B 7 KJIacce:

[IpenmeTHbie  pe3ynpTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpaxkaTh
c(OpMUPOBAHHOCTD y O0YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh TOHATHUS: (PU3MYECKUEe M XHUMHUUYECKHE SBICHUS, HaOIOACHHE,
HKCIEPUMEHT, MOJEIb, TUIOTEe3a, €IWHUIBI (U3NYECKUX BEJIMYMH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHHS BellecTBa (TBEpJoe€, JKHUIAKOE, ra3000pa3HOEe), MEXaHUYECKOe
JIBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopHsl,
paBHOJEHCTBYIOImAs cuji, naedopmanusa (ympyras, IUTaCTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyaTth siBneHus (nuddysus, TEerioBoe JBMKEHUE YacTHI] BELIECTBa,
paBHOMEPHOE JIBIDKEHUE, HEPABHOMEPHOE JIBIKEHHUE, MHEPIUs, B3aUMOJICHCTBUE T,
paBHOBECHE TBEPJbIX TEN C 3aKPEIJICHHOW OChIO BpaIlleHUs, Tepeaada JTaBJICHUS
TBEPIBIMHU TEJIAMH, KUAKOCTSIMU U Ta3zaMu, aTMoc(hepHoe TaBieHuE, MjIaBaHUEe Tell,
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MpEBpaAlCHUS] MEXaHUYECKOM »HHEpPruM) MO OMUCAHUIO HX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B OKPYXKaIOIIEM
MUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPUPOJE: MNPUMEPHI JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTAMU B KMBOW M HEXWBOM MNPUPOJE, ACHUCTBUE CHUJIbI TPECHUS
B TIPUPOJIE W TEXHUKE, BIUSHHE aTMOC(EpPHOro AaBJIEHUS HA >XHUBOW OpraHu3M,
IJIaBaHUE PbIO, pblYarv B TeJ€ YeJIOBEKa, IIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1ady
B y4e€OHYIO, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SBIICHUN;

OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBIICHUS, WCIOIB3YS
¢dbuznyeckre BeIWYMHbI (Macca, 00beM, MNIOTHOCTh BEIIECTBA, BPEMS, IMyTh, CKOPOCTh,
CpeIHsisl CKOPOCTb, CHUJIa YIPYTOCTH, CUJIA TSYKECTH, BEC TEla, CHUJIA TPEHHUS, TaBICHUE
(TBepzioro Tena, XKUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIa, MEXaHU4YecKass padoTta,
MOIITHOCTh, IUIEUO CHWJIbl, MOMEHT CHJIbI, KO3(P(QUIMEHT TMOJE3HOTO JACUCTBUS
MEXaHU3MOB, KMHETHYECKasi U TMOTEHIUAJIbHAS SHEPrus), MPU OINHUCAHUHU MPABUIBHO
TPaKkTOBaTh (PM3MUECKHUI CMBICI UCIIOJIb3yEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIBI
busznyecKkux BETUYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE AAHHYI (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TI'padUKu H3YYEHHBIX 3aBHCUMOCTEH
(bU3HYEeCKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS W TMPOIECCHI, UCIOIB3YS
MpaBWia CIOXKEHUsSI CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBecUs pbluara (0JIOKa), «30JI0TOE MPaBUIO» MEXAHHKH,
3aKOH COXpaHEHUS MEXaHMYECKON SHEpruu, TMNpH HSTOM JlaBaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aMUCHIBATH €M0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSICHATh (PU3MUECKUE SIBJICHHS, MPOLECChl W CBOWCTBA TEJ, B TOM YHCIE
U B KOHTEKCTE CHUTyalluidl NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHOCIICACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE W3 |—2 JIOTMYECKHUX MIaroB C
UCIIOJIb30BaHUEM 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UYECKUX SBICHUMN, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacueTHble 3a7add B 1—2 NEWCTBHS, MCTONB3YS 3aKOHBI U (HOPMYJIBI,
CBA3bIBAOUIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAIW3a YCJIOBHUS 3aJa4yu
3aMUCBhIBATh KPATKOE YCIJIOBHUE, MOJCTABIATH (PU3MUECKHUE BEIUYUHBI B (OPMYJIBI U
MPOBOJIUTh PACUYEThl, HAXOJUTh CIPABOYHBIC IaHHBIC, HEOOXOIUMBIE [JISl PEHICHUS
3a/1a4, OIEHUBATh PEATUCTUIHOCTD MOYYCHHOU (PH3NIECKON BETMYHUHEI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3UIECKUX
METOJI0OB, B OIHCAHUU HCCIEIOBAHUS BBIICIATh IPOBEPAEMOE MPEANOI0KEHUE
(rumoTe3y), pasziuyaTh W UHTEPHPETUPOBATH TMOJYUYEHHBIA pe3yibTaT, HAXOAUTH
OIMOKHU B XOJI€ OIBITA, TPOBOJUTH BBIBOBI I10 €r0 pe3yJibTaTam;

MPOBOJUTH ONBITHI 1O HAOMIOACHUIO (PU3WYECKUX SBJICHUM WIH (PU3HMUECKHUX
CBOMCTB Ten: (OpMYIMpPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY
U3 TPEAJIOKEHHOr0 OOOPYJIOBaHMS, 3aMUChIBATH XOJ ONbITa U (HOPMYIUPOBATh
BBIBOJIBL;
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BBINIOJIHATD MPSIMBIE W3MEPEHUs PACCTOSIHUS, BPEMEHHM, MacChl Tejna, o0bema,
CWIbl W TEMIEepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M LHU(PPOBBIX MNPUOOPOB,
3aMMChIBATh TOKa3aHUsl MPUOOPOB C YYETOM 3aJlaHHON aOCONIOTHOM MOTPENIHOCTU
W3MEPEHNUN;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKOW BEIUYHUHBI OT JPYrou
C UCIOJIb30BaHUEM TMpPSAMBIX HM3MEPEHU  (3aBUCUMOCTH IYyTH PaBHOMEPHO
JBWKYILErocsl TeJla OT BPEMEHH JBHKEHUS Tela, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca
Tena, KadecTBa OOpaOOTKM MOBEPXHOCTEH TEd M HE3aBHUCHUMOCTH CHJIBI TPEHHS OT
IUIOLAAN CONPUKOCHOBEHMSI TEJl, CHJIBI YOPYrOCTH OT YUIMHEHHS MPY>KUHBI,
BBITAIKUBAIOIIEH CWJIBI OT 00beMa TMOTPYKEHHONM dYacTH Telda W OT IUIOTHOCTH
KUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeNla, OT IJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TENO, YCIOBUM IUIABaHUS TEN, YCIOBUW paBHOBECHs pblyara W OJIOKOB,
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOrO HCCIEIOBAaHUSA, COOUpATh YCTAHOBKY U
BBIMOJHATh W3MEPEHUS, CIEAysl MPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATh pPe3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE NPEIJIOKEHHBIX TAOIUL U
rpaduKoB, IPOBOAUTH BHIBOJIBI MO PE3YJIbTATAM HCCIICIOBAHUS;

POBOJIUTH KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEJIMYUH (IJIOTHOCTH BEIIECTBA
JKUIKOCTH U TBEPAOTrO TeNa, Cuila TPEHUS CKOJBXEHUS, [JaBJIEHUE BO3/yXa,
BBITAIKMBAIOIIAsl CHJIa, JCHCTByIoI[ass Ha TNOrPY>KEHHOE B KUAKOCTh TEIo,
KO3 (UIIMEHT TOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHWU3MOB), CIEIys MPEIIOKEHHOU
MHCTPYKILUU: MPU BBINOJIHEHUN U3MEPEHUN COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUHCIIATh 3HAYEHUE NCKOMOW BEJTMYNHBL;

coOno/IaTh MpaBWJia TEXHUKU O€30IacHOCTH TpH padoTe ¢ J1abopaTOpHBIM
o0opyIoBaHUEM;

UMETh TMPEACTaBICHUE O NPHUHIMUNAX JAEUCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, IAUHAMOMETpP, COOOIIAIOIIMECS COCY[Ibl, OapomeTp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUINBI JCUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € HUCIOJIB30BAHUEM HUX OMHUCAHUS (B TOM YHCIE: MOALIUIIHUKHN, YCTPOUCTBO
BOJONIPOBO/IA, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), UCIONb3ysl 3HAaHHUS O CBOMCTBAaxX (PU3MUECKUX SBJICHUA U HEOOXOAMMbBIC
¢buznyeckue 3aK0OHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAWTh HH(POpPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEJHEBHOM >KM3HM i oOecreyeHus
0e30macHOCTH TMpU OOpalIeHHH C NpUOOpaMU W TEXHUYECKUMHU yCTPONCTBAMH,
COXpaHEHUsl 3J0pOBbsI M COOJIIOJEHHUS HOPM 3KOJOTMYECKOrO IIOBEJICHUS B
OKPYIKaIOIIEN CPEJE;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(OpMmanuu B VHTepHETE B COOTBETCTBHUHU
C 33JlaHHBIM TOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOUIUXCS 3HAaHUH M MyTeM
CpPaBHEHHUS PAa3JIUYHBIX MCTOYHHUKOB BBIACTATH HH(POPMAIUIO, KOTOpas SBISETCS
MPOTUBOPEYUBON WIIM MOXKET ObITh HETOCTOBEPHOM;
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UCIIOJIb30BaTh IPU  BBINOJIHEHUM YYEOHBIX 3aJaHUl  HAYYHOIOMYJISIPHYIO
IUTEPATYpy (U3UUECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepualbl, PECYpChl CETU
WuTepHer, BHIaaeTb NpuUeMaMu KOHCIIEKTHPOBAHMsI TEKCTa, MpeoOpa3oBaHus
nH(pOpMau U3 OHON 3HAKOBON CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
2-3 UCTOYHUKOB MH(OPMALIMU, B TOM YHCIIE IyOIMYHO IPOBOJUTH KPATKHE COOOIIEHUS
O pe3ylbTaTaXx MPOEKTOB WJIM YYE€OHBIX MCCIEAOBAHUNA, NpPU OSTOM TI'PaMOTHO
UCIIOJb30BaTh HM3yUCHHBIM MOHATHMHBIN ammapaT Kypca (HU3UKHA, COIMPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALEH;

OpU  BBIIOJHEHUMM Y4E€OHBIX TPOEKTOB M  HCCIEIOBaHUM  pachpenensiTh
00SI3aHHOCTH B TpPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMHM 3aJayaMH, CIEAUTH 3a
BBINIOJIHEHWEM IUIaHA JACHCTBUM, OLEHUBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh
IpyIIBbl, BBICTPaUBaTh KOMMYHUKATHMBHOE B3aWMOJCHCTBUE, YUYUTBHIBAas MHEHHE
OKpPY’KAIOLIUX.

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MPOTPaMMbI MO (U3UKE K KOHIY OOyYeHHS
B 8 Kiacce:
[IpeameTHbie  pe3ysibTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXkaTh
c(hOpPMHPOBAHHOCTH Y 00YUAIONTUXCS YMEHHUIA:
MCIIOJIb30BaTh MOHSATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBAa, KPUCTANIMUECKHUE U amMop(HBIE Tena,
HACBIIIEHHBIN U HEHACBIIIEHHBIN Nap, BJIaKHOCTh BO3/lyXa, TEMIIEpATypa, BHyTPEHHSS
DHEPrus, TEIUIOBOW JBUIATENb, SJIEMEHTAPHBIA AIEKTPUUYECKUM 3aps]l, JIEKTPUUECKOE
ToJie, MPOBOJHUKYU U JUAJICKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
pasnuyath sIBJICHU (TEIJIOBOE PACIIMPEHHUE U CKaTUe, TEIJIonepeaayda, TerIoBoe
paBHOBECHE, CMauMBaHUE, KaNWUISIPHbIE SBJICHHS, WCIApPEHUE, KOHJEHCAIMS,
IJIaBJICHUE, KpUCTaJUIU3aIUs (oTBEepaEBaHuUE), KHUIICHUE, TerJionepeaaya
(TeTIONPOBOHOCTh, KOHBEKIIUS, U3JIYUYEHHE), DJIEKTpHU3alUs T, B3aUMOJCHCTBHE
3apsiOB, JNEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MarHuTOB, JCHCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAas
UHIYKIMSA) 10 ONUCAHUI0O MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHUE W3YUYCHHBIX (U3UYECKUX SBJICHHA B OKPYKAIOIIEM
MUpe, B TOM 4YHCle (PuU3nuecKue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE
U KalWUISIpHBIE SBJICHUS B TNPUPOAE, KPUCTAILIBI B Ipupone, uznydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUUYECKUE SBJICHUS B aTMOC(]epe, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, Jpeid MmoIroCcoB, POJIb MATHUTHOTO TMOJIS JJI )KMU3HU Ha 3emMJie, MOJISIpHOE
CUSIHUE, TIPU OTOM TIEPEBOJIUTH MPAKTHUECKYIO 3ajlayy B Yy4eOHYIO, BBIJICIATh
CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKH) (DU3UIECKUX SIBJICHUM;
OTNUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PUIMYECKUE SBJICHUS, HCIOIb3YS
(bu3NYecKrue BENMYMHBI (TeMIeparypa, BHYTPEHHSIS JHEPTUS, KOJIUYECTBO TEIUIOTHI,
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yAenbHas TEIIOEMKOCTh BEIIECTBA, yAeNbHAs TEIUIOTa IUIaBIICHUS, yJelbHAs TEIIoTa
napooOpa3oBaHusl, yAelbHAas TEIUIOTa CTOPAaHUSl TOIINBA, KOI(PPHUIIMEHT IMOJIE3HOTO
JEMCTBUS TEMJOBOW MAalIMHBI, OTHOCUTENbHAs BIAQXKHOCTh BO3/yXa, JJEKTPUUECKUN
3apsijl, Cuia TOKa, JIEKTPUUECKOe HaNpsHKEHUE, COMPOTUBIICHNE IPOBOIHUKA, YAECTbHOE
COIPOTHBIICHUE BEUIECTBA, PA00OTa U MOIIHOCTH JIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU
IPAaBWIBHO TPAKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YEMBIX BEJIWYUH, OOO03HAYEHMSI
U eAMHULBI (U3NYECKUX BEJIIMYMH, HAXOJIUTh (HOPMYJIbI, CBSI3bIBAIOLINE JIaHHYIO
bu3NYeCKyI0 BETUYMHY C JPYTHMH BEIMYMHAMH, CTPOUTHh TpaduKd H3yYEeHHBIX
3aBHCUMOCTEH (PU3NYECKHUX BEIHYNH;

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3UUECKHUE SBJICHUS U MPOLECCHI, UCTIONb3Ys
OCHOBHBIC TIOJOXKEHUS MOJIEKYJISIPHO-KUHETHUECKOM TEOpUH CTPOEHHs BEIIECTBa,
MPUHIIUTI CYTIEPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia,

3akoH Oma a1 yyacTka Lenu, 3akoH Jxoyns-JIeHna, 3akoH cOXpaHEHUs] SHEPTUH,
IIPU 3TOM YMETh (POPMYIMPOBAThH 3aKOH U 3alMCHIBATh €r0 MAaTEMaTUYECKOE
BBIpAXKECHHE; OOBACHATD (PU3NYECKUE MPOLIECCHl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYaIlui NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIISATH
NPUYMHHO CJIE/ICTBEHHbBIE CBSI3H, CTpOUTh OOBsICHEHHE U3 12
JIOTHYECKUX WIaroB ¢ HMCHOJb30BaHMEM |—2 W3yYEHHBIX CBOWMCTBA
(bu3NYeCcKuX SIBICHUM, (PU3NYECKUX

3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelath pacueTHble 3a7aud B 2—-3 JAEWCTBUSA, UCIOJB3Ys 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE AaHalIM3a YCJIOBUSA 3aJauu
3allMChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEJAOCTATOK NAHHBIX JAJISl PELICHUS 3aauu,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUUISl €€ PELICHMs], IPOBOJUTh PAaCUEThl U
CpaBHUBATH IOJIyUEHHOE 3HaUe€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPEIIUTh MPU TMOMOIIU (HU3HUECKUX
METOJIOB,  HWCIONIb3Yys ~ ONWCAaHWE  HCCICAOBaHUS,  BBIACIATH  IPOBEpSIEMOE
IPEJIOJI0KEHNE, OLEHUBATh MPABUIBHOCTh MOpPsAKA IPOBENEHUS HCCIIEIOBAHUS,
MPOBOJUTD BHIBOJIBI;

IPOBOAUTH OMNBITHI TIO HAOMIOACHUIO (UBNYECKUX SBICHUNA WU (HU3HUECKUX
CBOMCTB Tel (KalnuUIApHbIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro oobema,
TEMIEPATypbl, CKOPOCTH MPOLIECcCa OCTHIBAHUS U HAarPEBaHUS NPU U3ITYUEHHH OT I[BETa
u3Nydarome  (morjomaromed)  MOBEpXHOCTH,  CKOPOCTh — HCHApEeHHsl  BOIbI
OT TeMIepaTypbl >KHIKOCTH W TUIOMIAJU €€ TIOBEPXHOCTH, OJJIEKTPU3AIUS Tel
U B3aMMOJEHCTBHE 3JEKTPUUECKUX 3apsi/I0B, B3aUMOJCHCTBIE MOCTOSIHHBIX MAarHUTOB,
BU3yaIM3alisl MATHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, JEHCTBHUS MAarHUTHOTO TOJIS
Ha TPOBOJHHK C TOKOM, CBOMCTBa JJIEKTPOMArHMTa, CBOMCTBA AJIEKTPOJBHUTATEIIS
IOCTOSTHHOTO  TOKAa): (OpPMYJMpPOBaTh IpPOBEPSEMBbIE MPEANOIOKEHUS, COOUpPaTh
YCTAaHOBKY W3 TPEUIOKEHHOTO  000pYyJOBaHMS, ONUCBHIBATH XOJI ONbITAa U
(GhopMyJIHMPOBATH BHIBOJIBI;

BBIMOJIHATh MpPSMbIE U3MEPEHMs] TEMIIEpPAaTypbl, OTHOCHUTEIBHOM BIIAKHOCTHU
BO37lyXa, CHJIbI TOKa, HAMNpsOHKEHUS C WCIOJb30BAaHUEM AaHAJOTOBBIX MPUOOPOB
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U JaTYUKOB (PM3MUYECKUX BEIUYMH, CPABHUBATH PE3YJbTaThl HM3MEPEHUN C Y4ETOM
3a/IaHHOM aOCOIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJMUYMHBI OT APYrou
C MCIOJIb30BaHUEM MPSIMBIX HM3MEPEHHUH (3aBUCUMOCTH COMPOTHUBIICHUS MPOBOJIHUKA
OT €ro JJIMHBI, IIOIIAIN MTONIEPEYHOT0 CEYEHHUS U yIEIBHOTO COIPOTUBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYILIErO Yepe3 MPOBOJHUK, OT HANPSKEHUS HAa MIPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIE0BATENILHOIO W MapaJyIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh MCCJIEI0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUs, CIEays
NPeIOKEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTAaThl MOJYYEHHON 3aBUCHMOCTH B BHJIE
TabNMIl U rpaUKOB, TPOBOJUTH BBIBOJBI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJUTh  KOCBEHHBIE  M3MEpEHUs  (PU3MYECKHX  BEJIMYMH  (yAesibHas
TEIJIOEMKOCTh ~ BEIIECTBAa, CONPOTUBIEHUE MPOBOAHMKA, padoTa U MOIIHOCTh
AJIEKTPUYECKOTO0 TOKa): IUIAHUPOBATh HU3MEPEHMs, COOMpPATh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY, CJIE[lysl IPEJI0KEHHOW HHCTPYKIMHU, U BBIYUCIIATh 3HAUEHUE BEJIMYNHBIL;

coOno/IaTh MpaBWJia TEXHUKH O€30IacHOCTH TpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCIOJI30BAHUEM MX OMHCAHUS (B TOM YHCIIEe: CUCTEMA OTOIICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIEpPMETp, BOJBTMETP, CUYETUHK BJIEKTPUUYECKOM
DHEPrUU, DBJIEKTPOOCBETUTENIbHBIE IPUOOPBI, HArpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsl), DSIEKTPUYECKUE TNPEIOXPAHUTEIN, HIEKTPOMATHUT, 3JIEKTPOJBUraTEb
IOCTOSSHHOTO  TOKa), MCIONb3ysl 3HAaHHA O CBOWCTBAaX (DU3MUECKUX SBJICHUH
¥ HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTENbHBbIE MPUOOPHI
[0 CXE€MaM M CXEMaTU4YHbIM pUCYHKaM (KMJIKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETP, TUIPOMETP, JIBUraTeIb BHYTPEHHETO CTOPAHMS, SJIEKTPOCKOI, PEeoCcTar),
COCTaBJIITh CXEMbI 3JIEKTPUYECKUX IIeNell C MOCIeI0BATENbHBIM M IapauielbHbIM
COCIMHEHHEM  JJIEMEHTOB,  pa3jinyas  YCJIOBHbIE  O0O3HAu€HUS  HJIEMEHTOB
AIEKTPUYECKUX LETIEH;

OPUBOJUTH MPUMEPHl (HAXOAWTH HMH(OpPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU i OOecredeHus
0e30macHOCTH TpU OOpaIIeHUH C MPUOOpaMU W TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 3J0pOBbsi M COOJIIOJEHHS HOPM 3KOJOTMYECKOrO0 IIOBEIEHUS B
OKPYIKaIOIIEN CPEJIE;

OCYLIECTBJIATh MOUCK HH(OpManuu (¢u3nuecKkoro coaepxkanus B MHTepHere,
HAa OCHOBE MMEIOIIMXCS 3HAHWW M IIyTEM CpPAaBHEHUS JIONOJHUTEIBHBIX MCTOYHHKOB
BBIICNIATh HMH(OpMaINUIO, KOTOpas SBISETCA MPOTUBOPEYMBON WU MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPHU  BBIIOJIHEHUM Y4Ye€OHBIX 3aJaHUil  HAayYHOTOIYJSPHYIO
auTepaTypy (U3MYECKOTO COACpIKAHMS, CIPAaBOYHbIE MaTepHallbl, PECypChbl CETH
WuTepHer, BIajgeTh MNpUeMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 00o0Ias
MH(OPMAIMIO U3 HECKOJIBKUX HCTOYHMKOB, B TOM 4YHCJE€ MyOJUYHO NPE/ICTABISATH
pe3ynbTaThl IPOSKTHOW HIIM UCCIIEN0BATEIbCKON JEATENBHOCTH, IIPU 3TOM I'PAaMOTHO
WCIIOJIb30BaTh W3YYCHHBIM TMOHATUWHBIN amnmapar Kypca (U3UKHA, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALNEH;

IPU BBIIIOJHEHUN YUYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX IPOLECCOB
pacnpenensits 00sI3aHHOCTU B IpyIIE€ B COOTBETCTBUHU C IOCTaBJICHHBIMHU 3aJadaMH,
CIIEIUTh 32 BBIIOJIHEHUEM IUIaHa JCHCTBUH M KOPPEKTHPOBATH €ro, OLICHUBATh
COOCTBEHHBI BKJAaJ B JIEITEIBHOCTh TPYIIbI, BBICTPAaUBAaTh KOMMYHHKATHBHOE
B3aMMOJEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpeameTHbIE pe3ynbTaThl OCBOCHHUS MPOrPaMMbl MO (U3MKE K KOHIY OOy4eHHs
B 9 Kkiacce:

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpaXaTb
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHU:

WCIIOJIb30BATh IIOHATHA: CHUCTEMA OTCYETa, MAaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXAaHWYECKOIO ABWXKEHUS, nedopmanus (ymnpyras, IiacTHdeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IIEPErpy3Kd, LIEHTP
TSOKECTH, aOCOJIOTHO TBEPAOE TENO, IEHTP THKECTU TBEPAOro Tela, paBHOBECHE,
MEXaHWYEeCKue KojiebaHusT ©  BOJIHBI, 3BYK, UWH(Ppa3ByK ©  YyJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H
JaJIbHO30PKOCTh, CIIEKTPbl HUCIYCKaHWA M TOrJoleHus, aibda, Oera- U ramma-
W3JIy4YEHUS, U30TOIbI, IICPHAS] DHEPTETUKA,

pasnuyaTh ABJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHHE, CBOOOIHOE MaJICHUE TeJl, pPABHOMEPHOE
NBU)KECHHUE IO OKPYXKHOCTH, B3aUMOJCHUCTBUE TEJ, PEAKTUBHOE JIBUKCHMUE,
Kosie0aTesIbHOE JBM)KCHHE (3aTyXalolllMe W BBIHY)KJIEHHBIE KoJIeOaHMsI), PE30HAHC,
BOJJHOBOE  JIBUKEHWE, OTPAXXEHHE 3ByKa, NPSIMOJIMHENHOE PpPACHPOCTPAHEHHUE,
OTPaXEHUE U IPEIOMIICHUE CBETA, II0JIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKECHUE
O0enoro cBeTa B CIEKTP U CIOXKEHHE CHEKTPaJbHBIX I[BETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JTMHENYATOIO CIIEKTPA U3ITYUYEHUs) 1O
ONMCAaHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
¢bu3HUecKoe SIBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE HM3YyYCHHBIX (PU3NYECKHUX SIBICHUN B OKPYKAIOIIEM
Mupe (B TOM 4Hciie (PU3NYECKHUE SIBJICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, JTBUKEHUE
riaHeT COTHEYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE
3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHNE, CEUICMUYECKUE BOJIHBI, IlyHaMH, 3X0, LIBETA TEIl,
ONTHUYECKHE  SIBJIEHUS B  NpUPoAE, OWOJOrMYECKOEe  JIEWCTBHE  BUAUMOIO,
yAbTPadrOIECTOBOTO M PEHTIEHOBCKOTO W3JIyUYCHHM, €CTECTBEHHBIH pPaJUOaKTUBHBIN
GboH, KOCMUYECKHUE JIy4H, PaTUOAKTUBHOE W3IyYECHUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE PAJMOAKTUBHBIX H3JIy4YeHHM HA OpraHu3M YeJOBEKa), IMpU  ITOM
[IEpEBOAUTH
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MPAKTUYECKYIO 3a/1adyy B Y4YEOHYIO, BBIJEIATH CYIIECTBCHHBIE CBOMCTBA (TIPU3HAKH)
(bU3HYECKUX ABJICHUI;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (DHU3UYCCKUE SBICHHS, HCIOJIb3YS
¢bu3nyYecKue BEJMYUHBI (CpelHssi U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKEHUU, YCKOPEHHE, TIEPEMEICHNEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIA
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIeHus, BEC Teja, UMITYJIbC Tela,
UMIYJIBC CUJIBI, MEXaHW4YecKass paboTa W MOIIHOCTh, MOTCHIMATbHAS DHEPTHUs Tena,
MOJHITOTO HAaJl TMOBEPXHOCTHIO 3€MJIM, MOTCHIMANbHAS DHEPTUs CXKATOM MPYKUHBI,
KHHETHYECKas YHEPTHUs, IMOTHAS MEXaHUIECKash SHEPTHsI, IIEPUO M 9acTOTa KOJIEOaHMiA,
JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb
NPEIOMJICHHS] CpPEeJbl), TIPU ONMUCAHWW MPABUIBHO TPAKTOBAaTh (HU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEITUYMH, 0003HAYEHUSI W €IUHUIIBI (U3UYECKUX BEJIMYMH, HAXOJUTh
(bOpMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3WUYECKYIO BETUYMHY C IPYTUMHU BEITHYWHAMH,
CTPOUTH TpapMKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBIICHUS U TPOIECCHI, MUCIOIb3YS
3aKOH COXPAaHCHHsI DHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYIIEPIO3UIIAN
CHJI, TIPUHIIMI OTHOCHTENbHOCTH [ammnesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS U TIPETIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCOBOTO YHCEN TPHU SJEPHBIX PEAKIUAX, MPU ATOM (POpPMYyIHpPOBATH 3aKOH
W 3aMACHIBATh €0 MaTEeMAaTHIECKOE BHIPAKCHHCE;

00BSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallui  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIIEJICTBEHHBIC  CBSI3M, CTPOUTh OOBsACHEHHWE U3 2-3  JIOTMYECKHX  MIaroB
C HCIIOJIb30BaHUEM 2—3 H3YUYCHHBIX CBOWCTBA (DU3UYECKUX SBICHUN, (DU3UICCKUX
3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

pemaTh pacyeTHble 3aJaud (ONMUpAIOIIMecss Ha CHCTEMY U3 2—3 ypaBHEHUN),
UCTIONB3YSl 3aKOHBI U (OPMYJIBI, CBSI3bIBAIONINE (DU3MUECKHE BEIMYMHBI: Ha OCHOBE
aHaM3a yCJIOBUSA 3a/1a4d 3alHUChIBaTh KPAaTKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE WIIN
M30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHHUS,
MPOBOJUTh pacueThl W OICHUBATh PEATHCTHYHOCTh TOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUMHBI;

pacro3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPH MOMOIIM (PU3HUECKHUX
METO/IOB,  WCIIONB3yS  OMHCAHWE  WCCICNOBAaHWSA,  BBIACHATH  MPOBEPSEMOE
NPEINONIOKEHNE, OIEHUBATh MPABUIBHOCTh TOPSAKA TPOBEACHUS WCCIICIOBAHMUS,
POBOJUTH BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUH U OIBITOB;

IIPOBOJUTH OMBITHl MO HAOMIOACHUI0 (U3MUECKUX SBICHUN WU (DU3UIECKUX
CBOMCTB Ted (M3y4deHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS JHEPIHH,
3aBHCHUMOCTh TIEpHOJA KOJICOaHW TPY)KMHHOTO MasTHUKAa OT MAacChl Tpy3a W
KECTKOCTH TIPY>KMHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MajbIX KoJIeOaHUH,
NpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, paslioKeHHE Oeloro cBeTa B CHEKT),
U3y4YCHHE CBOWCTB M300paXeHHS B IUIOCKOM 3€pKaje U CBOMCTB H300paKeHUS
npeaMera B coOuparomen
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JUH3E, HAOIIOACHNE CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUYCHHS): CAMOCTOSATEIHHO
coOupaTh yCTaHOBKY W3 M30BITOYHOTO HAOOpa OO0OpYJOBaHMS, ONUCHIBATH XOJ OTMbBITA
U €r0 pe3yNbTaThl, HOPMYIHPOBATH BHIBODI;

IPOBOJAUTH IPU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUM, ONpeNesis cpeHee
3HAYeHHE U3MepsAeMol BeMMYUHBI ((POKYCHOE pacCTOSIHHE COOMpAOIIeld JUH3HI),
000CHOBBIBaTh BBIOOpP CIIOc00a U3MEpEeHUs (M3MEPUTENHHOTO TPUOOPA);

OPOBOAUTH  HCCIEAOBAHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUN (3aBUCMMOCTh IyTH OT BPEMEHHU IMpU
PaBHOYCKOPEHHOM JIBWKEHMM O€3 HadalbHOM CKOPOCTH, IepHoja KojebaHui
MaTEeMaTHYECKOTO MasiTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTH yTja OTPaXEHHUS CBETa OT
yria majgeHus W yria MpelOMIICHUsS OT yIJia MajeHws ): MIIaHUPOBaTh MCCIEIOBaHHUE,
CaMOCTOATENLHO CcOOUpaTh YCTAaHOBKY, (DUKCUPOBATH PE3yJbTaThl MOJYYSHHOU
3aBHCUMOCTH (PU3UYECKUX BEJIMYMH B BUJE TaOIHIl U TpaUKOB, TPOBOAUTH BBHIBOJIBI I10
pe3yJbTaTaM HCCIeI0BaHus;

IIPOBOJUTh KOCBEHHBIE HU3MEpEHUsS (U3UYECKUX BETUYUH (CpenHsisi CKOPOCTb
U YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOAHOIO MaeHHUs,
KECTKOCTb TPYXHUHBI, KOIPPHUIMEHT TpPEeHUs CKOJIBKECHHS, MeXaHudeckas paboTa
U MOIIHOCTh, YacTOTa M TEpHUOA KOJIeOaHMH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, ONTHYECKas Cujla COOMpAIONIeH JUH3bI, pPaTUOAKTUBHBIA  (OH):
IUTAHUPOBATh U3MEPEHHsI, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJHATH
U3MEpEeHHUs, CIeAys MPEIIOKCHHON WHCTPYKIIMHU, BBIUUCISITh 3HAYCHHE BEIWYUHBI U
aHAM3UPOBATh TIOJYYEHHbIE pE3yJbTaThl C YYE€TOM 3aJ]aHHOM TMOTPEIIHOCTH
W3MEpPECHUN;

coOmroaTh MpaBWJia TEXHUKU OE€30MacHOCTH MpH padore ¢ 1abopaToOpHBIM
o0opyIoBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUYECKUX MOJIEICH: MaTepuaibHast
TOUYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCUHBIM HMCTOYHHUK CBETa, Jy4, TOHKas JMH3a,
MIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEN b ATOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOMCTB C HCIIOJIb30BAaHUEM HUX OINHUCaHUA (B TOM YHCIE: CIUIOMETP, AATUUKHU
MIOJIO’KEHUS, PACCTOSTHUS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToarnmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETp, Kamepa BuiabcoHa), HCMONB3Yys
3HaHMSIT O CBOMCTBaX (DU3MYECKUX SBICHUH U HeoOxoaumble (HU3HUYECKUE
3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTUUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHOMPAKTUYECKUX 3a/1ay, ONTUYECKHE CXEMbl JJIsi MOCTPOCHUS U300pakeHUU B
IUIOCKOM 3€pKajie U COOMparoIe JIMH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HMHPOPMALMIO O MPHUMEpPax) MPAKTHYECKOIro
UCTIONB30BaHUsl (DU3MUECKMX 3HAHWNM B TIOBCEIHEBHON JKHM3HU i OOECTeueHUs
0e30macHOCTU TMpU OOpalleHHH C TNpUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHHUS 370pOBbSI M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
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OKPYXaIOUIEN CpENE;
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OCYIIECTBIIATH MOUCK MH(popmaruu B HTepHETE, CAMOCTOSITEIEHO (POPMYITHPYS
IIOMCKOBBIA 3aIlpOC, HAXOAWTh NyTH ONPEAECIEHUS] JIOCTOBEPHOCTH ITOIYHYEHHOMU
nH(OpMAITMU HAa OCHOBE UMEIOIINXCS 3HAHUUN U IOTOTHUTEIHHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh TMPU BBHINIOJHEHUH YYEOHBIX 3aJlaHU  HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPy, CIOPABOYHBIC MaTepuaibl, pecypcbl cetu MHTepHeT, BlaneTy npueMamu
KOHCTIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHus WHOOpPMaNMK HW3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIE TIHCHMEHHBIE U YCTHBICE COOOIICHHWS Ha OCHOBE
nHpoOpMalM M3 HECKOJIbKMX HWCTOYHUKOB, MYOJMYHO TNPEACTABISATH PE3YJIbTaThl
MIPOEKTHOW WJIM HUCCIIE0BATENBbCKOMN IEATEIIBHOCTH, ITPU 3TOM T'PaMOTHO MCIOJIb30BATh
M3YYCHHBIM TOHATUMHBINA ammapaT W3y4aemMoro paszeiia (PU3MKu M COMPOBOXKIAThH
BBICTYIIEHUE MTPE3EHTALUEN C yUETOM OCOOEHHOCTEN ayAUTOPUU O0OYHArOIINXCS.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
No HaumenoBanme [IporpammHoe coaepkanue OCHOBHBIE BUJIBI JACSITEIBHOCTH 00yJarOIINXCS
/11 pa3ziesioB U TeM
y4eOHOro mpeaMera
du3uKa 1 ee poJib B IO3HAHUU OKPYIKAKOIIEro MUpa
1.1 | ®usuka — Hayka ®dusznka — HayKa o mpupoje. | BeisiBnenue paznuuuii Mexay GU3NIeCKUMU
0 IPUPOJIE SBneHust TpUPOIbI. Y XUMHUYECKUMU MPEBPAILICHUSIMU.
DU3NYECKUE SIBJICHUS: Pacno3naBanue u kinaccudukaius Gu3nuecKkux
MEXaHUYECKHE, TCIUIOBbIC, | SIBJCHUW: MEXAaHUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIE, Habnronenue u onvcanue Gpuanyueckux siBJICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 Ddu3nyeckue BEIUYUHDI. OrnpenenieHue LEHBI ACICHUS Kb
BEJIMYMHBI N3mepenue puznueckunx U3MEPUTEITLHOTO MpUoopa.
BEJIMYMH. PU3NUYECKUE N3mepeHnne TMHENHBIX pa3MEPOB TEI
npuoopkl. [lorpenHocTs Y IIPOMEKYTKOB BPEMEHU C yUETOM
U3MEPEHUN IIOTPELIHOCTEN.
Mexaynaponnas cuctema | Msmepenue oobema XKHIKOCTH U TBEPJOTO Tela.
€JIMHUII N3mepenune Temmepatrypbl Ipy MOMOIITH
HUJKOCTHOTO TEPMOMETPA U JIaTUMKA
TEeMIEPaTyphl.
BrimiosiHeHHE TBOpUYECKUX 3aJaHUM 110 TIOUCKY
Croco00B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEepUCTUK, HATIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIaICHHBIX
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00BEKTOB, OOJIBLINX PACCTOSTHUI, MaJbIX
MIPOMEKYTKOB BpeMeHH. OOCyxieHne
MpeajiaraéMbIX Coco0oB

1.3.

EcrecTtBeHHO
Hay4YHBIN METOJ
MTO3HAHUS

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKH
U3YYaloT IPUPOY.
EcTecTBEeHHOHAYYHBIN
METO/T IO3HAHMS:
HaOJIIOICHUE, IIOCTAHOBKA
HAy4YHOT'O BOIPOCa,
BBIJIBMIKCHHUE THIIOTES,
AKCIIEPUMEHT I10 MPOBEPKE
TUIIOTE3, 0OBSICHEHUE
HaOJIFOJaeMOT0 SIBJICHHSL.
Omnucanue pu3ndecKux
SIBJICHUM C ITIOMOILBIO

1Y ()1 (S (S

BriBrkeHue runotes, 00bsICHAIONIUX TPOCTHIC
SIBJICHUS1, HAIIPUMED:

— TIOYE€MY OCTAHABJIMBACTCS JABUKYIICECS

10 TOPU3OHTAIBHOM MOBEPXHOCTHU TEJIO;

— MIOYEeMY B KapKyI0 IMOro/ly B CBETION OJexK e
IIPOXJIaiHEN, yeM B TeMHOM. [Ipennoxenne
croco0OB MPOBEPKHU TUIOTE3.

[IpoBeneHue uccienoBaHus 1Mo MPOBEPKE KaKOM-
00 THIOTE3HI.

[TocTpoenue mpocTemmx Moaenel Pu3nIecKux
sIBJICHUH (B BHUJI€ PUCYHKOB WJIM CXEM), HAIPUMEP
naJieHue NMpeaMeTa; NpSIMOJIUHENHOE
pacnpocTpaHEHUE CBETa

Hroro no pazneny

HepBOHa‘laHLHLIe CBCACHUA

0 CTPOCHMH BellIeCTBa

2.1

CtpoeHue BeliecTBa

1

CtpoeHue BeliecTBa:
aTOMBI M MOJIEKYJIbI, UX
pa3mepsl. OnbITHI,
JTIOKa3bIBAIOIIIHE
JUCKPETHOE CTPOCHUE
BEIIECTBA

Habmtoienue u uHTEprpeTalys OnbITOB,
CBUACTETHCTBYIOIMUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHMH BEILECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OneHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTOJIb30BaHueM (oTorpaduil, MOTy4YEeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padota no teme: «O1eHKa
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JIraMeTpa aToMa METOAO0M PSIOB
(c ucnosibzoBanueM (ororpaduii).
Ornpenenenue pa3MepoB MaJbIX Tell

2.2 | JIBmKeHue
U B3aUMOJICHCTBUE
YaCTHI BEIIECTBA

JIBH>KEHHE YaCTHIL
BenlecTBa. CBsI3b CKOPOCTH
JBU>KEHUS YaCTHII

C TEMIIEpaTypou.
bpoyHnoBCcKkO€e ABHKEHHUE,
i y3us.
B3aumopeinicTBue 4acTHIl
BEILIECTBA: NIPUTSHKEHNE

Y OTTaJIKUBAHUE

Habmonenue u 00bsicHeHne OPOYHOBCKOTO
JIBUXKEHUS U siBNIeHus qudy3um.

[TpoBenenne u 0OBSICHEHNE OITBITOB

10 HaOJIIOIEHUIO TETIJIOBOTO PACIIUPEHUS ra3oB.
[TpoBenenue u 0OBSICHEHNE OIBITOB

10 OOHAPYKEHUIO CUJT

MOJICKYJISIPHOTO MPUTSIKCHUS U

OTTAJIKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHUSI BEIlleCTBa

ArperatHbi€ COCTOSHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPIBIX
(KpHUCTaNIMYECKUX ) TEL.
BzaumocBs3bs Mexy
CBOWCTBAMU BELIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUIM
BOJbI

Onucanue (C UCIOJIB30BAHUEM MTPOCTHIX
MOJIeJI€i1) OCHOBHBIX Pa3/IUuMid B CTPOCHUH Ta30B,
KUJKOCTEU U TBEPIBIX TEJl.

OO0BsicHEHHE MaJION COKMMAEMOCTH JKUJIKOCTEN
Y TBEPJBIX TEJl, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus1 (HOPMBI TBEPABIX TEI
Y TEKYUYECTH JKUJIKOCTH.

[IpoBeneHnE ONBITOB, JOKA3bIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUH BOJIbI YaCTHUIIbI HAXOJATCS
B CpEJIHEM Jlalibllie APYT OT JpyTra (IJIOTHOCTh
MEHBIIIE), YEM B HKHUIKOM.

VY cTaHOBIIEHHE B3aUMOCBSI3U MEKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOJIBI

U CYIIECTBOBAHHEM BOHBIX OPraHU3MOB

(MC — 6uosnorus, reorpadusi)

Hroro no pazneny
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JIBUKEeHMEe U B3aMMOAeCTBHE TeJl

3.1 | Mexanuueckoe Mexanndyeckoe ABKeHHE. | McciiemoBaHue paBHOMEPHOTO JIBHIKCHUS,
IBYDKEHUE PaBHOMEpHOE OTIpeJIeIICHUE €TO TPU3HAKOB.
¥ HEPaBHOMEPHOE HaGnronenne HepaBHOMEPHOTO JBUKCHHSI
nBikeHre. CKOpoCTb. 1 OTIPEJICIICHHUE €T0 OTJIMYMK OT PABHOMEPHOTO
Cpennsist CKOPOCTh JIBUKCHMSL.
IPY HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
IBWKeHUU. PacyeT mytn JBIDKCHMS (IIIApHUKa B KUJIKOCTH, MOJICIIN
Y BPEMEHHU JIBUKCHUS AIEKTPUYECKOTO aBTOMOOMIIS U T.J1.).
OnpenencHue cpeaHeii CKOPOCTH CKOJIBKCHHS
OpyCKa W IIapyKa 1Mo HaKJIOHHOM TJIOCKOCTH.
Pemenue 3aa4 Ha onpeiesieHUE My TH, CKOPOCTH
¥ BPEMCHH PaBHOMEPHOTO JBIKCHHS.
AHanu3 rpadKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, Macca, SIBrneHue uHEpIUU. 3aKOH OOBsicCHEHHE ¥ TPOTHO3MPOBAHUE SIBIICHHM,

IINIOTHOCTH

uHepuuu. Bzanmoneiicteue
TeJ KaK MpuYrHa
U3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH TeJa.
IImoTHOCTH BelllecTBa.
CBS3b INIOTHOCTH

C KOJJMYECTBOM MOJIEKYJI

B €IUHUIIE 00bEMA
BEILIECTBA

00yCIIOBJICHHBIX HHEPIIUEH, HAIPUMED, UTO
HPOUCXONT IIPH TOPMOKCHHUU UITH PE3KOM
MaHEBPE aBTOMOOKIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh IBMKCHUE HA BEJIOCHIICIC
WJIA CaMOKaTe U T. 1.

[TpoBeaeHNe 1 aHAIH3 OIBITOB,
JCMOHCTPHPYIOIIUX H3MECHCHHE CKOPOCTH
JBUYKCHUS TEJia B pe3yJIbTaTe JICHCTBUS Ha HETO
JAPYTHX TeJl.

Pemenwne 3a1a4 Ha onpeie/ieHue MacChl Telia, ero
00BbeEMa U IUIOTHOCTH.
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[IpoBenenre u aHAIU3 ONBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh U3MEHEHHSI
CKOPOCTH TeNa OT €r0 MaccChl

IIPY B3aUMOJEHCTBUH TEIL

W3mepenne Macchl Tea pa3IuyHbIMU CIIOCO0aMHU.
Onpenenenue IIOTHOCTH TeJla B PE3YJbTaTe
M3MEPEHHs €er0 MacChl U 00beMa

3.3

Cuna. Buas! cun

14

Cuita kak XapakTepUCTHKA
B3aMMO/ICHCTBUS TEI.
Cuiia yrpyrocTu v 3aKOH
I'yka. 3mepeHue cuisl

C MOMOIIBIO
JTWHaMoOMeTpa. SIBieHue
TATOTCHUS U CHIIA
TsokecTd. Cuia TSKECTH
Ha JIPyTUX IUIaHETaXx.

Bec tena. HesecoMocTs.
CroxeHue cui,
HAIPABJIEHHBIX 10 OJHOMU
IIPSMOM.
PaBHOnelicTBYOIIASA CHII.
Cwuina tpenus. Tpenne
CKOJIB)XEHUS U TPEHUE
nokosi. Tpenue B mpuponae
1 TEXHHUKE

W3y4eHnne B3aMOICHCTBYS KaK TPUYUHBI
M3MEHEHUS] CKOPOCTH Teja WK ero JedopMaluu.
OnucaHue peaibHbIX CUTYalluidi B3aUMOJICUCTBUS
TEJ C TIOMOIIBIO MOJIeNIel, B KOTOPBIX BBOJUTCS
MOHSTHE U U300paKEHUE CHUIIBI.

N3yuenue cuibl ypyrocTu.

HccnenoBaHue 3aBUCUMOCTH CHIIbI YIIPYTOCTH

OT yJJIMHEHUS PE3UHOBOTO LIHYpa WU

IPY>XKUHBI (C TTOCTpOCHUEM Tpaduka).

AHanu3 MpakTUYECKUX CUTYalui, B

KOTOPBIX MPOSIBISETCS ACHUCTBUE CUIIBI
yOpyTocTH (YHIPyTrocTh Msiua, KPOCCOBOK,

BETOK JIepeBa u Jp.).

AHanu3 cuTyanui, CBA3aHHbBIX C SIBJICHUEM
TATOTCHHUS.

OObsicHeHUE OPOUTAIBHOTO JIBWXKCHUS TIAHET

C MCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
UHEPIUH.

N3mepenune Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.
O060cHOBaHKE 3TOTO CIOCO0A U3MEPEHMUSL.
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AHanu3 1 MOJIEIMPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCHEepUMEHTAIBHOE NOJyYEHHE ITPAaBUIIa
CJIOKE€HMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHON
IIPSIMOM.

Ornpenenenue BeIMUUHBI PABHOICHCTBYIOLIEN
CHIL

N3ydenne cuibl TPEHUS CKOJIBKEHUS U CHJIBI
TPEHUS ITOKOS.

HccnenoBanne 3aBUCUMOCTY CHJIBI TPEHUS

OT CWJIbI JABJICHUs U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEM.

AHaJIA3 TPaKTUYECKUX CUTyalui, B KOTOPBIX
IIPOSIBIIACTCS IEUCTBUE CUIIBI TPEHUS,
HCIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIIECHUS

WIM yBEIUYEeHUs (KaTaHUE Ha JIbDKAX,
KOHBKaX, TOPMOXEHUE aBTOMOOWJIA,
UCITOJIb30BAHUE MOAIIUITHUKOB, IJTABAHUE
BOJHBIX )KUBOTHBIX U Jp.).

Pemenue 3anau ¢ nucnonp3oBanueM Gpopmyi
JUISl pacyeTa CHJIbI TSYKECTH, CUIIbI YIIPYTOCTH,
CUJIbI TPEHUS

Hroro no pazneny

/laBJieHHEe TBEPABIX TeJl, })KUAKOCTEH U ra30B

4.1 | laBnenwue. Ilepenaua 3 Hasnenue. CriocoObl AHanu3 1 00BSICHEHHE OIBITOB U MPAKTUYECKHUX
JaBJICHUS TBEPIBIMH YMEHBIIICHUS U YBEJIUYEHUS | CUTyalluii, B KOTOPBIX MPOSBIISIETCS CUJIa
TeJaMu, KUIKOCTIIMHU naBieHus. J{aBneHue raza. | AaBJCHUS.

U razamu 3aBUCUMOCTb JIaBJICHHUS O6ocHOBaHKE cITOCOOOB YMEHBIIICHUS
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rasa ot oonema,
TEeMIIepaTyphl.
[lepenaua naBienus
TBEPABIMU TEJIAMH,
JKHUJIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMYEHUS JaBJICHUS.
W3ydeHne 3aBUCUMOCTH JIaBJICHUS raza

0T 00beMa U TeMIIepaTypsbl.

N3ydyenne ocoOEHHOCTEHN nepeaayuu AaBIeHus
TBEPJBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O0ocHOBaHKE PE3YIBTATOB OIBITOB
O0COOCHHOCTSIMHU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSAX.
DKCNepUMEHTANIBHOE J10KA3aTeNbCTBO 3aKOHA
[Tackans.

Pemenwne 3ama4 Ha pacueT AaBIeHUS TBEPAOTO
Tena

4.2

I[aBJ'ICHI/Ie KHUIAKOCTHU

3aBUCUMOCTb JIABJICHHUS
YKUJIKOCTH OT TJTyOHHEI.
[THeBMaTHUECKME MAIIMHBI.
I'mppocrarnueckuii
napanokc. Coobmarommmuecs
cocynsl. [ unpaBnnueckue
MEXaHU3MBbI

HccnenoBaHue 3aBUCUMOCTH J1aBJICHUS
KUAKOCTH OT TJIyOUHBI TOTPY>KEHUS U
IJIOTHOCTH KUJIKOCTH.

HabmtoieHue 1 00bsACHEHNE THAPOCTATHUECKOTO
napajiokca Ha ocHoBe 3akoHa [lackais.
N3ydeHne cooOIamuxcst cocy/10B.

Pemenue 3a1a4 Ha pacyeT JaBJICHUS )KUJIKOCTH.
OOBbscHEHNE IPUHLUIIA 1EWCTBUSA
TUIPABIMYECKOTO ITpecca, MTHEBMATUYECKUX
MalIVH.

AHanu3 1 00bSICHEHHE MPAKTHUYECKUX CUTYaluH,
JEMOHCTPUPYIOLINX MTPOSIBICHUE 1aBJICHUS
KHUJIKOCTH U 3aKoHa [lackans, Hanpumep
IIPOLIECCOB B OpraHU3Me IIPH INIyOOKOBOJAHOM
HBIPSTHAN

39



PaGouas nporpamma | @usnka. 7-9 kimaccer (0a30BbIi YPOBEHB)

4.3 | AtmochepHoe Atmocdepa 3eman DKCIepUMEHTaIbHOE OOHAPYKEHUE
JaBJIECHUE ¥ atMoc(epHOe J1aBiIeHue. | aTMOC(HEPHOTO JaBICHHS.
ITpUYHMHEI CyIIECTBOBAHUSA | AHAJIN3 U OOBSICHEHHUE OTBITOB U MPAKTUICCKUX
BO3/YIIHOM 000JI0YKH CUTYAallW, CBSI3aHHBIX C JE€HCTBUEM
3emuu. OnbIT aTMOC(EpHOTO JaBJICHUS.
Toppuuemnu. M3mepenue OOBbscHEHHUE CyIECTBOBAHUSA aTMOC(EPHI
aTMOC(EPHOro JABJIECHHUS. Ha 3eMJIe U HEKOTOPBIX IIJIAaHETaX UJIU €€
3aBUCUMOCTb OTCYTCTBHUA Ha Apyrux mjaaHerax u Jlyne.
aTMoc(epHOro JaBIeHuUs OOBsICHEHNE N3MEHEHHUS TNIOTHOCTH aTMOC(ephl
OT BBICOTHI HaJl ypPOBHEM C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
mopsi. [IpuGopsr JaBJIEHUS OT BHICOTHI.
JUTSL ©3MEPEHUS Pemenune 3ana4 Ha pacuer aTMoc(hepHOro
aTMOC(EPHOro aBICHUS JTABJICHMUS.
N3yuenue ycrpoiicTBa bapomeTpa-anepoua
4.4 | JleiictBue JleficTBHE )XKUAKOCTH 1 Ta3a | DKCIEPUMEHTAIbHOE OOHApYyKeHUE JAEHCTBUS

KUJKOCTH M rasa
Ha NOrPY>KEHHOE
B HUX TEJO

Ha MOTPYKEHHOE B HUX
TeJo. BelTankuBaromas
(apxumenoBa) cuia. 3aKoH
Apxumena. [1naBanue Tem.
BosnyxomiaBanue

YKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpenenieHne BHITAUIKABAIOMIEH CUJIBI,
JICVCTBYIOIIEH HA TEJIO, IIOTPYKEHHOE

B JKHJIKOCTb.

[IpoBenenue u 0OCYKIECHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEU HA TEJO
B KHUJKOCTH, OT 00beMa MOTPY>KEHHON

B JKMJKOCTh YaCTH T€JIa U OT INIOTHOCTH
YKUJIKOCTH.

lIposepka nezasucumocmu gimanKugaioueu

40



PaGouas nporpamma | @usnka. 7-9 kimaccer (0a30BbIi YPOBEHB)

cuvl, deticmayioweli Ha mejio 8 HCUOKOCmu,

om maccwl meina.

HccaenoBanne 3aBUCHMOCTH Beca TeJIa B BOJIE

0T 00beMa MOTPYKEHHOM B JKUJIKOCTh YaCTH Tela.
Pemrenne 3amay Ha IpUMEHEHHUE 3aKOHA
ApxuMesia ¥ yCJIOBUS TIJIaBaHHS TEIl.
KonctpynpoBanue apeomerpa

WJIH KOHCTPYUPOBAHHKE JIOJKHU U ONPECIICHHUE €€

Ipy30II0AbEMHOCTH
Wroro no pasneny 21
PaboTa 1 MOIIIHOCTH. JHEPrus
5.1 | PaboTa u MOIITHOCTD Mexanuyeckas padora. DKCNEPUMEHTAIBHOE OIPEICIICHUE
MomHoCTh MEXaHUYECKOM pabOThI CHUIIBI TSIKECTHU
IIPY NAJEHUU TEJA U CUJIbI TPEHUS
[P PAaBHOMEPHOM IE€PEMEILICHUN
T€JIa 10 TOPU30HTAIBHOU
IIOBEPXHOCTH.
Pacuer moHOCTH, pa3BUBAEMOM NPH MOIBEME
I10 JIECTHULIE.
Pemenue 3ama4y Ha pacyeT MEXaHUYECKOU pabOThI
Y MOITHOCTH
5.2 | IIpocTbie MEXaHU3MBI 5 [IpocTeie MEXaHU3MBI: OmnpeneneHne BBIMTPHIIIA B CHIIE TPOCTHIX
phIyar, 0J0K, HAKJIOHHAs MEXaHU3MOB Ha IIPUMEPE pblyara, MoABUKHOIO
m10ckocTh. [IpaBuiio Y HEMOJIBM>KHOTO OJIOKOB, HAKIIOHHOM TIOCKOCTH.
PaBHOBECHS phlUara. HccnenoBanue ycioBrsi paBHOBECHs pblyara.
[Ipumenenue npasuiia OObHapy>keHue CBOMCTB MPOCTHIX MEXaHU3MOB
pPaBHOBECHS pbIyara B Pa3JINYHBIX MHCTPYMEHTAX U MPUCIIOCOOTICHMSIX,
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K OJ10Ky. «3010TOC MCITIOJI3YEMBIX B OBITY Ml TEXHUKE, & TAKKE
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npaBuiio» MexaHuku. KI1J[ | B )KHBBIX OpraHu3Max.
MIPOCTHIX MEXaHU3MOB. OKCIEpUMEHTAIbHOE J10Ka3aTeJIbCTBO PABEHCTBA
[IpocTeie MExaHU3MBI paboT P MPUMEHEHUH MPOCTHIX MEXAHU3MOB.
B OBITY M TEXHHKE Onpenenenune KII/] HaKTOHHON TIOCKOCTH.
Pemienue 3aay Ha MpUMEHEHHUE TIPaBUIa
paBHOBecus priuara u Ha pacueT KIT/]
5.3 | Mexanuueckas MexaHnueckasi SHEpTHs. DKCIEepUMEHTAIbHOE OTpe/IeTICHUE U3MEHECHUS
SHEPTHUs Kunernueckas KMHETUYECKOW U MOTEHIMAIIBHOW SHEPTUHU TeJa
U NOTEHLMAJIbHAS 3HEPIUs. | IPU €r0 CKAThIBAHUU 10 HAKJIIOHHOM IIJIOCKOCTH.
[IpeBpaiienue oaHoro | opMmyMpoBaHNE HA OCHOBE MCCIEAOBAHUS
BUJIA MEXaHUYECKOM | 3aKOHA COXPaHCHUS MEXaHUYECCKOW SHEPTHH.
SHEPIruu OO0cy>xaeHue rpaHull MPUMEHUMOCTH 3aKOHA
B IpYroi. 3aKoH COXpPaHEHHUS IHEPTUH.
COXpPaHEHUS SHEPTUH Pemenue 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
B MEXaHHKE COXpaHEHUS PHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KUIIACC
Ne HaumenoBanwue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIC BUABI ACATEIBHOCTA O0YYAFOIIUXCS
/1 pa3aesoB U TeEM 4acoB
y4eOHOro TIpeiMeTa
TensioBbie siBJICHUS
1.1 | CtpoeHue u cBOICTBa 7 OCHOBHBI€ MOJ0KEHHUS HabGmronenne u uHTEpIIpeTaIys OIMbITOB,

BCIICCTBA

MOJIEKYJIIPHOKMHETUYECKOU
TEOPUU CTPOCHUS BEILECTBA.
Macca u pazMepbl aTOMOB

1 MoJieKyJ1. OnbITHI,
NOJITBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOU
TEOPHH.

Mopenu TBEpAOTO, )KUJIKOTO
Y Ta3000pa3HOTO COCTOSTHUM
BEILECTBA.
Kpucrannmueckue

1 aMmop(HbIE Tena.
OOBsCHEHHE CBOMCTB T'a30B,
KUJKOCTEU U TBEPABIX Tel
Ha OCHOBE IOJIOKEHUN
MOJIEKYJIIPHOKUHETUYECKON
teopur. CMaunBaHue

Y KallWUIAPHBIC SIBJICHUS.
Tennosoe pacimmpenue

U CKaThe

CBUJIETEIIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IUYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 o olieHUBAHUIO KOJTUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bemMa
BEIECTBA.

AHanu3 TeKCcTa APEBHUX aTOMUCTOB (HampuMmep,
dbparmenta nosmel Jlykperus «O npupoze
BEIIICH») C U3JI0KEHNEM 000CHOBAaHHMM aTOMHOM
TUINOTE3bI (CMBICJIOBOE YTCHHUE).

OrneHka yoeTuTeIbHOCTH 3THX 00OOCHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOTO JIBFKCHHUSI, SIBIICHUS
b dy3un 1 pazTuuuil MeX1y HUIMU Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-KMHETHYECKOU
TEOPUU CTPOCHUS BELIECTRA.

OOBsiCHEHHE OCHOBHBIX Pa3JIMuUi B CTPOCHUU
ra3oB, )KUJKOCTEH U TBEPABIX Tell

C UCIIOJIb30BaHUEM TOJIOKEHUN MOJICKYJIIPHO-
KMHETUYECKOU TEOPUHU CTPOCHUS BEIIECTBA.
[IpoBeneHue OMBITOB MO BHIPALIUBAHUIO
KPHUCTAJJIOB ITOBAPEHHOM COJIM WIIM caxapa.
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[TpoBeneHmne u 00BACHEHUE OIBITOB,
JEMOHCTPUPYIOIIMNX KalWJUIIPHBIC SBICHUS

U SIBJICHHE CMAUYMBaHMSI.

OOBbsiICHEHHE POJTH KaWJUIAPHBIX SABJICHUN

JUISI IOCTYTUIEHHSI BOJIBI B OPTraHU3M PacTEHUH.
Habmronenue, nposeeHue U 00bsICHEHNE
OTIBITOB 110 HAOIIOAECHUIO TEIJIOBOTIO
pacHIMpPEHHUs Ta30B, KUAKOCTEN U TBEPABIX TEN.
OOBbsicHEHHE COXpaHEHUs] 00beMa TBEPABIX Tell,
TEKy4€eCTH KMJIKOCTH (B TOM UHUCIIE, PA3HULIbI

B TEKYUYECTH JJISl pa3HbIX KUAKOCTEN),
JABJICHUS ra3a.

[IpoBeneHue OnbITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro o0bema
Y HarpEBaHMSI I OXJIAXKICHHUS, U UX
00BsICHEHHE Ha OCHOBE ATOMHO-MOJIEKYJIIPHOTO
yUEHHUSL.

AHanu3 NpakTUYECKUX CUTYyalUid, CBSA3aHHBIX
CO CBOWCTBaMH Ia30B, KUJIKOCTEH U TBEPHBIX TN

TemunoBbie poIeCcCh 21 Temneparypa. Cs3b O60cHOBaHME MTPAaBUI U3MEPEHUS TEMIIEPATYPHI.
TEeMITepaTypbl CO CKOpocThio | CpaBHEHHE Pa3IMYHBIX CITIOCOOOB U3MEPEHUS
TETIJIOBOTO JIBYKCHHUS U IIIKaJT TEMITePaTypHhI.
gacTuil. BHyTpeHHss HaGnronenue u 00bsiCHEHNE OTIBITOB,
sHeprus. CriocoObl JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
W3MEHEHUS! BHYTPEHHEH SHEPTHH TeJa B pe3yJIbTaTe TeIUIonepeaadn
SHEPruH: Terionepenaya ¥ pabOThI BHEIIHUX CHJI.
U COBEpIIIECHUE PabOTHI. HaGmronenue u 00bsICHEHUE OMBITOB,
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Bunbl Tenonepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KosnuecTBo TEemIOTHI.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TennooOMeH

U TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOrO
Oananca. [TnaBnenne

1 OTBEpJICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nenwHas TemioTa
TJIaBJICHUSI.
[TapooGpazoBanue

1 KOHJICHCAIuS.
Ucnapenne. Kunenue.

VY nenwHas TemioTa
napooOpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPBI
KUTICHUSI OT aTMOC(HEPHOTO
JTABJICHHUS.

BnaxHocTts Bo3ayxa.
DHeprus TOIIMBA.

VY nenwHas TeniaoTa
CropaHusi.

[TpuHIIUTIBEI pAOOTHI
TeroBbIX aBurarenend KITJ]
TEIJIOBOTO JIBUTATEJIs.

00CyX/IeHHE MPAKTUUECKUX CUTYyaIlUH,
JEMOHCTPUPYIOIINX PA3IUYHBIC BUIBI
TEIUIONEPENAYM: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyYEHUE.

HccnenoBanue siBICHHS TEIIOOOMEHA

[P CMELIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HabnroaeHue ycTaHOBIEHUS TEMIOBOTO

PAaBHOBECHS MEX]Y TOPAYEH U XOJIOJHOU BOJIOM.

Omnpenenenue (M3MepeHNE) KOJIMIECTBA
TEIJIOTHI, IOJTYYEHHOTO BOAOU MTPHU
TEMJI000MEHE C HATPETHIM METAITUICCKUM
HUIUHAPOM.

Omnpenenenue (M3MepeHUE) yIeIbHON
TETMJIOEMKOCTH BEIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETIOEMKOCTH

U TETII00OMEHE.

AHanmu3 cuTyarui IpaKTUIeCcKOTo
WCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIICCTB
U MaTepHUaJIOB, HAIIPUMeED, B LEIAX
SHEProcOepeKESHUS: TCIIION3OJISIIHA,
AHEprocOeperarome Kpbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGmronenue siBieHui ucnapeHus

Y KOH/ICHCAITHH.

HccnenoBanue mpoiiecca UCTIapeHust
PAa3IMYHBIX )KUIKOCTEM.

OObsicHeHNE SBJICHUHN UCTIApEHUS
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TemnnoBelie nBuUrarenu Y KOHJICHCAllMM Ha OCHOBE aTOMHO-

U 3alllUTa OKpYyXKarolen MOJIEKYJISIPHOTO YUEHHUSL.

CpeabL. HabGmronenue u o0bsiCHEHUE NpoLecca KUIIEHHUS,
3aKOH COXpaHEHUs B TOM YHCJIE€ 3aBUCUMOCTH TEMIIEPaTyphl

Y IIPEBPAILIEHUS DHEPTUH KUIEHUS OT JaBJICHUS.

B TCIUIOBBIX IIpoLeccax Omnpenenenne (M3MEPEHNE) OTHOCUTEIILHOU

BJIQXKHOCTH BO311yXa.
HaGmronenue npoluecca miaBieHus
KPUCTAJUIMUECKOT'0 BELIECTBA, HAIIPUMED, JIbJA.
CpaBHEHHE MTPOLIECCOB IJIABJICHUS
KPUCTAJNIMYECKHUX TEJ U pa3MsIrdyeHus

pY HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MepeHue) yaeabHOU

TEIJIOTHI TUIABJICHHUS JIb]IA.

OOBbsicHEeHUE SIBICHUN TUTaBJICHUS

U KpUCTaJUIM3allud HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHUS.

Pewenue 3anay, CBS3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEILIOTHI B ITpoLieccax
TeIIoNnepeauu Mpy TUIaBICHUH

Y KPUCTAJUTU3ALNH, UCTIAPEHNUN U KOHJEHCALUU.
AHanu3 cuTyanui NpakTHYeCKOro MPUMEHEHUS
SIBJICHUH MJIaBJICHUS U KPUCTAIIIN3ALUH,
HaIpuUMep, MOIyYEHUE CBEPXUUCTHIX
MaTepHaJioB, COJIEBAsI IPEJIKa U JIp.

AHanu3 paboThl U 00bSICHEHUE TIPUHLIMTIA
JICUCTBUS TEIJIOBOT'O JABUTATEIS.
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Brruncienue KoJimuecTBa TEIUIOTHI,
BBIJICIIAIOLIETOCS MPU CTOPAHUHN PA3IMYHBIX
BU0B ToruiuBa, U KIIJI gsurarens.
OO6cyx1eHre IKOJIOTUUECKUX TOCIEACTBUN
VCIIOJIb30BAHUS JIBUTATEIIC BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U THAPOIIEKTPOCTAHIIAMN

Uroro no pazneny

28

3JIeKTpI/I‘IeCKI/Ie U MarHuTHbIC AIBJICHUA

2.1

DJIEKTPUYECKUE
3apsiibl.

3apsKEHHBIE Tena

U UX B3aUMOJCHCTBUSI

7

DJeKTpU3alus Tell.

JIBa poJ1a 3IIEKTPUUYECKUX
3apsoB. B3aumonaencraue
3apsKEHHBIX TETT.

3akoH Kynona (3aBuCUMOCTb
CHJIBI B3aUMOJICUCTBUS
3apsKEHHBIX TEJl

OT BEJIMYMHBI 3aPSAJ0B

Y PaCCTOSTHUS MEXIY
TeJaMu).

DIIEKTPUYECKOE TOJIE.
HanpsixkenHoctsb
AIEKTPUYECKOTO TIOJIA.
[IpyHIMD cyneprno3uuuu
BJIEKTPUYECKUX TTOJIEH

(Ha KaYeCTBEHHOM yPOBHE).
Hocurenn snexrprueckux
3apsiiOB. DJIEMEHTapHBIN
AIIEKTPUYECKUH 3apsil.

Habnronenue u npoBeeHUE ONBITOB

T10 AJICKTPU3AIMHU TEJI IPU COMPUKOCHOBEHUH

Y UHIYKIHACH.

HaOmnronenne u o0bsIcHEHNE B3aUMOIENCTBUS
OJIHOMMEHHO ¥ Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OOBsicCHeHHE PUHITUIIA JEHCTBUS AIEKTPOCKOIIA.
OObsicCHEHHE SIBICHUN ATIEKTPU3ALUN

MIPU CONPUKOCHOBEHUH TEN U

WHYKIMEH C UCIIOJIb30BAHUEM 3HAHUH O
HOCHUTEJISIX DJICKTPUUECKUX 3apsiJIOB B
BCII[CCTBE.

Pacrio3naBanue u 00ObsICHEHHE SIBJICHUI
AJIEKTPU3AIMU B TOBCEIHEBHOM KM3HMU.
HabGmronenre u 00bsICHEHUE OIBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsiia.

Hao:ro/1eHre OnmpITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HccnenoBanne AEUCTBUSA SJIEKTPUUECKOTO OIS
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Ha IIPOBOJHHMKH U JUSJICKTPHUKH
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Ctpoenue atoma.
[IpoBOHUKYM

U AUDJIEKTPUKH. 3aKOH
COXpaHEHUS MIEKTPUIECKOTO
3apsija

2.2

ITocTrostHHBIM
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUAN TOK.
VYcioBus CylecTBOBaHUSA
AIEKTPUUYECKOTO TOKA.
HcTouyHnky OCTOSIHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TernoBoe, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B JKUJIKOCTSIX U razax.
DIIeKTpUYECKas LIETIb.
Cuna Toka. DIeKTpUIECKOe
HaIpsiKEHUE.
CormnpoTuBiieHHE
IIPOBOJAHUKA. Y IEIIBHOE
COMPOTHUBJICHUE BEIIECTRA.
3akon OMa Jij1s yyacTka
uenu. [locnenoBarensHoe
Y TapajuiesIbHOE COECIUHEHUE
MTPOBOJIHUKOB.

PabGora 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA.

HaGmroienre pa3nuyHbiX BUIOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JEUCTBHSA B IIOBCEIHEBHOM KU3HU.
Habntonenne BO3HUKHOBEHUSI Fa30BOTO pa3psijaa
Y DJICKTPUYECKOTO TOKA B JKUJKOCTH.

COopKa U UCTIBITAHHUE DJICKTPUIECKOMN 1IETH
IMOCTOSIHHOTO TOKa.

N3mepenne critbl TOKa aMIEPMETPOM.
N3MepeHune 3eKTpUYECKOTO HAPSIKEHUS
BOJIbTMETPOM.

[IpoBeneHne u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA
OT €r0 JJIMHBI, TUIOIIAIA TOIIEPEYHOTO CEUCHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MIPOTEKAIOIIETO Yepe3 PESUCTOD,

OT COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha pe3UCTOpeE.

[IpoBepka npaBuiia CIOKECHUS HANPSIKECHUN
MIpH MOCJIEI0BATEIHOM COCMHEHUH JIBYX
PE3UCTOPOB.
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3akon xoyns—JIenna.
DJIEKTPUUECKUE TIETTH

U IOTpeOUuTeNIn
AJIEKTPUYECKON SHEPrUn
B ObITYy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuia AJisg CUIbI TOKa

[P NapajieIbHOM COEIMHEHUU PE3UCTOPOB.
AHanu3 cuTyalui nocie0BaTeIbHOrO U
napajyieIbHOrO0 COeAMHEHUSI TPOBOJHUKOB

B JIOMAIITHUX JJIEKTPUUECKUX CETAX.

Pemenue 3a1a4 ¢ ucnosiab3oBaHnueM 3akoHa Oma
U popMyJT pacyeTa IMEKTPUIECKOTO
COTPOTHUBJICHUS TIPH MOCIIEA0BATEILHOM

U NapaJlIeIbHOM COEMHEHUH MTPOBOIHUKOB.
Onpenenenue  pabOThl  AIEKTPUUYECKOTO
TOKa, IPOTEKAKOLIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIHOCTHU JIEKTPUUECKOTO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA Yepe3
JaMIIOYKY OT HANpSKEHUS Ha HEH.
Omnpenenenue K111 narpeBarens.
HccnenoBanue npeoOpa3oBaHusi SHEPTUU

IIPU MOJBEME IPy3a IEKTPOIBUTATEIIEM.
OObsicHEHHE YCTPONCTBA U MPUHITUIIA JEHCTBUS
JIOMAIITHUX DJIEKTPOHArPEBATEIbHBIX MPUOOPOB.
OOBsiCHEHHE MPUYUH KOPOTKOTO

3aMBIKAHWS ¥ MIPUHIIATIA JEHCTBUS TJIABKUX
IIPENOXPAHUTEIICH.

Pemenue 3a1a4 ¢ UCTIOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

23

MarHuTHbIC SIBJICHUS

IlocTOosTHHEBIE MArHUTEI.
B3aumoneiictBue

HccaenoBanne MarHUTHOT'O B3aMOJICUCTBUS
MOCTOIHHBIX MAarHUTOB.
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IIOCTOSIHHBIX MarHuTOB.
MarHuTHoO€ MnojJie.
MarsuTHoe nosie 3eMiIn

U €ro 3HauCHME IJIs )KU3HU
Ha 3emuie. OnbIT DpcTena.
MarsauTHo€ 1noJjie
BJIEKTPUYECKOTO TOKA.
IIpumenenne
3JIEKTPOMArHuTOB

B TEXHUKE. /lericTBUE
MarHuTHOTO II0JIS

Ha TPOBOJIHUK C TOKOM.
DNEeKTpoABUTATEIb
IMOCTOSIHHOTO TOKa.
Hcnonn3oBanue
AJIEKTPOABUTATEIIEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHrne MarHuTHOTO IOJIS TIOCTOSTHHBIX
MarHuTOB MPHU WX O0OBEAMHEHUH U Pa3/ICTICHUH.
HccnenoBanre MarHuTHOTO B3aUMOAECHCTBUSA
MIOCTOSIHHBIX MarHuTOB.

N3ydyeHrne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPHU UX O0BEAUHEHUH U pa3/IeTICHUN.
[IpoBeneHrE ONBITOB MO BU3yaIU3aIMHU OIS
MTOCTOSIHHBIX MAarHUTOB.

N3ydeHne siBICHUS HAMarHUYMBaHUS
BEILIECTBA.

HccnenoBanne AEUCTBUSA SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbD CUJIbI B3aUMOJICUCTBHS KATYyIIIKH
C TOKOM M MarHuTa OT CUJIbl U HaIllpaBJIEHUS TOKA
B KaTyLIKE.

AHaJIN3 CUTyaluid MPAKTUYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOMCTBAX, IPOMBILIJIEHHOCTH, MEJIULIMHE).
N3yuyeHune nencTBruss MAarHUTHOTO T1OJISt

Ha MMPOBOJIHUK C TOKOM.

N3ydyeHne nercTBUs SJIEKTPOABUTATENS.
N3mepenue KIIJ
AIIEKTPOABUTATEIBHON YCTAHOBKH.
PacniozHaBaHue 1 aHaIU3 pa3In4HbIX
MIPUMEHEHUMN AJIEKTPOJIBUTATENEN
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DnekTpoMarHuTHas 4 Oneitel @apaned. fAsnenre | ONBITHI IO UCCIEAOBAHUIO SBJICHUS
VHTYKITUS AJIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM MHIYKIMH: UCCIIEJOBAaHUE
uHaykuuu. [lpasuno Jlenna. | u3aMeHeHH 3HaUeHUs U HapaBJICHUS
DneKkTporeHepaTop. UHIYKIIHOHHOI'O TOKa

CriocoObI oTy4eHUSI
DIIEKTPHUYECKON IHEPTHH.
DIIEKTPOCTAHIIUHU

Ha BO30OHOBJIIEMBIX
HUCTOYHUKAX SHECPTUN

Wroro no pazaeny 37
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KITIACC
No HaumenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUIbI ACSITEILHOCTH 00yYarONIUXCs
/1 pa3aenoB U TeEM 4acoB
y4eOHOTr0 TIpeIMeTa
MexaHu4eckue siBJICHUS
1.1 | Mexanndeckoe 10 MexaHnuueckoe IBUKEHUE. | AHAIU3 U 00CYXACHUE Pa3IMYHbIX IPUMEPOB

NIIBIDKEHHUE U CIIOCOOEI
ero OIMUCaHus

MarepuanbHas TOUKa.
Cucrema oTcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOIr'0 IBUKCHMUSI.
PaBHOMepHOE
MPSMOJIMHENHOE JIBUKCHHUE.
HepaBHomepHoe
PSAMOJIMHEWHOE IBU)KCHUE.
Cpenssis 1 MTHOBEHHAs
CKOPOCTb TeJia IpU
HEPAaBHOMEPHOM JIBUKCHUMU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE IBUYKCHHUE.
CB00OIHOE T1aJIEHHE.
Omnpitel 'anuies.
PaBHOMepHOE nBUXKEHUE

10 OKPY>KHOCTH.

ITepuon u yactora
oOparienus. JIuneitnas

Y YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKCHUSI.

OO0cyXxaeHue TpaHull TPUMEHUMOCTH MOJICITH
«MaTepuanbHas TOUKay.

Onucanne MEXaHUIECKOTO ABMKCHUS
pas3nTu4YHBIMU criocobamu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaM3 )KU3HCHHBIX CUTYAIIHH, B KOTOPBIX
MIPOSIBJISIETCSI OTHOCUTEIBHOCTh MEXaHUIECKOTO
JIBUKCHHSL.

HabGmrogenne MexaHnuecKoro JIBH>KEHUS Tela
OTHOCHTEIIFHO Pa3HBIX TEJNl OTCYETA.
CpaBHEHHE ITyTEN U TPAEKTOPUI ABUKEHUS
OJTHOTO U TOTO K€ TeJa OTHOCUTEIIBHO Pa3HbIX
TEJ OTCYETA.

AHanu3 Tekcta ["anuiest 00 OTHOCUTENBHOCTH
JIBDKEHUST;, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICTIOBOE YTEHHE).

Onpenenenue cpelnHen CKOpPOCTH
CKOJIBKCHHSI OpyCKa WM JBIDKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

AHanu3 1 00cyXaeHne croco0oB
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[lenTpocTpemurenbHOe NPUOTMKEHHOTO OIPEICIICHUS] MTHOBEHHOMN
YCKOpEHHUE CKOPOCTH.

OmnpeneneHue CKOPOCTA PABHOMEPHOTO
JBYDKEHUS (TIapyKa B )KUIKOCTH, MOJCIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. 11.).
OrnpeneneHue myTy, TPOMICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBYDKEHUS OT BPEMCHH.

OO6cy)aeHue BO3MOKHBIX TTPUHITUIIOB
JEHUCTBHUS MMPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuoMeTpoB).

Brrunciienne myTu U CKOpOCTH TIPH
PaBHOYCKOPEHHOM IPSAMOJIMHCHHOM JBHKECHUHU
Tena.

Omnpenenenue IPOUIEHHOTO IyTH U YCKOPEHUS
JBYDKEHUS Teja Mo TpaduKy 3aBHCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBWKEHUS Tela OT BPEMEHHU.

IIposepxa eunomesvi: eciu

npU PasHOYCKOPEHHOM O8UIHCEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4emHulx yuces, mo
coomeemcmaywue NPOMeNCymKu 8pemeHu
O0OUHAKOBYL.

OmnpeneneHue yCKOpEeHUs Tea

IIPY PaBHOYCKOPEHHOM JIBUKCHHUH
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10 HAKJIOHHOM IIJIOCKOCTH.

W3mepenue neproja 1 4aCTOThl 0OpalleHus
T€Ja MO OKPYKHOCTH.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO
JIBHYKEHUS Teja MO OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOT0 JIBM)KEHUS Pa3JIMUYHbIX BUJIOB.
PacniozHaBanue u npuOIMKEHHOE OITMCAHUE
Pa3IMYHBIX BUJIOB MEXAHUYECKOTO JIBMKCHUS
B IIPUPOJIE U TEXHHUKE (Ha MpUMeEpax CBOOOIHO
naJaroluX TeJl, JIBUKEHHSI )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumonaelictBue ten

20

[TepBbrii 3aKOH
HeroTona. Bropoit 3akon
Herorona. Tperunii 3akoH
Hrrotona. [TpuHIMIT
CYyHEPHO3ULIUH CHJL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuna
TPEHUS CKOJILKEHUS, CUJia
TPEHUS MOKOSI, IPYTHE BUIbI
TpPEHUSL.

Cuiia TSKECTH M 3aKOH
BCEMUPHOTO TATOTCHUSI.
Yckopenue cBOOOIHOTO
najieHus. J[BmkeHue miaHeT

HabGmronenue u 00Cyk/1eHrEe OTBITOB

C IBW)KCHHEM TeJla TPY YMCHBIIICHUH BIIASTHHSI
JIPYTUX TEJ, MPEMATCTBYIOIINX ABUKCHUIO.
Amnanu3 Tekcta [anwies ¢ onucanuem
MBICJICHHOT'O SKCTICPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITUH;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxaeHue BO3MOKHOCTH
BBITIOJIHCHUST ~ 3aKOHA  HWHEPIUHA B
pa3IUYHBIX CUCTEMaX OTCYUeTa.

HaOnronenne u o0CykeHe MEXaHUYECKUX
SIBIICHUM, TPOUCXO/ISIIIIUX B CUCTEME OTCUETA
«Tenexka» pu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KOCMHUYECKasi CKOPOCTb. KaOuHeTa QU3UKH.

HesecoMocTs 1 eperpysku. | JlelicTBHs ¢ BEKTOpaMH CHJI: BBITIOJIHCHUE
PaBHOBecHE MaTEpHANILHON | 3aJTaHUH 110 CIIOKCHHIO M BBIYHTAHHUIO

TOYKH. AOCOJIIOTHO TBEPJIOE | BEKTOPOB.

Teno. PaBHoBecue TBEpAoOro | HaGimroaeHne u/uii MpoBeIeHIE OIBITOB,
TEJla C 3aKPEIUIEHHOM OCBI0 | IEMOHCTPUPYIOIINX 3aBUCHMOCTD YCKOPEHHUS
BpaieHuss. MOMEHT CHUJIBL. TeJa OT NPWJIOKEHHON K HEMY CHJIBI U MACChI
LlenTp TsKECTH Tena.

AHanu3 u 00bSICHEHHE SIBJICHUN

C UCIIOJIb30BAHMEM BTOPOTO 3aKkOoHa HproTOHA.
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM BTOPOTO
3akoHa HprOTOHA M npaBuiia CII0KEHUS CHUJL.
OrnpeniesieHne KEeCTKOCTU MPYKUHBI.

AHanu3 cutyarui, B KOTOPhIX HaOII0JAI0TCS
ynpyrue aeopmaiuu, 1 uX 00bsICHEHHE

C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3agau ¢ ucnons3oBanueM 3akoHa ['yka.
HccnenoBanne 3aBUCUMOCTH CUIIBbI TPEHUS
CKOJIBXKEHUS OT CHJIbl HOPMAJIBHOTO JIABJICHUS.
OOcyxeHue pe3ybTaTOB UCCIEIOBAHUS.
Onpenenenue kodhuiieHTa TpeHus
CKOJIbYKCHHUSI.

N3mepenue cuiibl TpeHUS TOKOS.

Pemenue 3a1a4 ¢ ucnonb3oBaHueM (GpopMyIibl
JUISL CUJIBI TPEHUS CKOJIBKEHUS.

AHaJIN3 ABUKEHHUS TEJ TOJBKO MOJ ACHCTBUEM
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CHJIBI TSI’KECTH — CBOOOJTHOTO TIaJICHUSI.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOTHOTO MaJIeHUs OT MACChI TeNa.

Or1ieHKa BEJTUYUHBI CUIIBI TSTOTCHHUS,
JEUCTBYIOLIEN MEXKIY IBYMS

TenaMu (J1s1 pa3HbIX Macc).

AHaJn3 ABWKEHUSI HEOECHBIX Tell

MO/ IECTBUEM CHIIBI TATOTEHUS

(C UCTIONB30BAHUEM JIOTIOJHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemienure 3a1a4 ¢ UCIOJIB30BAHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYIIBI

JUISl pacyeTa CHJIbI TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHINIOJHEHNUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHHE).

HaGmronenue u o0cykaeHuEe ONBITOB

110 U3MEHEHHUIO BECa TeJla IPU YCKOPEHHOM
JIBUYKEHUU.

AHanu3 ycJIOBUM BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3a1a4 Ha onpeeneHre Beca tena

B PA3JINYHBIX YCIIOBUSIX.

AHaJIN3 cuJl, IEUCTBYIOIINX Ha TEJO,
MOKOSIIIIeeCs] Ha OIOope.

OnpeneneHue HEHTPa TSHKECTU Pa3TUYHBIX Tell
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1.3.

3aKOHBI COXpaHEHUs

10

Nmnynse Tena. U3MeHeHue
uMITyJabca. UMIybc CHUIIBL.
3aKOH COXpaHEHUs
uMIyJibca. PeaktuBHoe
JIBH>KCHUE.

Mexanuueckas pabora

¥ MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHusa. CBA3b SHEPTUU

1 pabotel. [loTeHnnanbpHas
DHEPIUs TeNa, MOIHATOTO
HaJl TOBEPXHOCTBIO 3EMJIN.
[TorennumanbHas SHEprus
CKaTOU IPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUYECKOMN
SHEPIrUM. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUH

Habmronenue u 00cyk1eHue OIbITOB,
JEMOHCTPUPYIOIIUX Mepeaady UMITyJibca

IIPY B3aUMOJIEHCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCa MpU aOCONIOTHO YIIPYTOM

Y HEYIIPYTrOM B3aWMOJICHCTBUU TEI.

AHaJIM3 CUTyalnid B OKPY’KarOIIEH )KU3HU

C MCMOJb30BAHNEM 3aKOHA COXPAHEHUS
MMITYJIbCa.

Pacrio3HaBanue siIBJI€HUSI PEAKTUBHOTO
JIBUYKEHUS B IPUPOJIE U TEXHUKE.

[IpumeHeHune 3aKoHa COXpaHEeHUs] UMITYJIbCa
JUISl pacyeTa pe3yJibTaTOB B3aUMOIECHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHS,
YOPYIroro LHEeHTPaIbHOr0 B3aUMOJEHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pemenue 3a1a4 ¢ HCNIOIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Onpenenenue paboTHI CUJIBI
YOPYroCTH TIpH TOABEME TIpy3a C

HCIIOJB30BAHHUCM  HCIIOABHKHOI'O H
IIOABUIXKHOTI'O OJIOKOB. I/IBMCpCHI/Ie
MOIIHOCTH.

W3mepeHne NoTeHINAIbHON YJHEPTUH YIIPYTO
nehOpMUPOBAHHON TIPYIKUHBI.

M3mMepeHne KHHETUYECKOU IHEPI UM Tella

10 JUIMHE TOPMO3HOIO IIyTH.
DKCIIEpUMEHTAIBHOE CPABHEHNUE N3MEHEHHUS
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ITOTECHIIMAJIbHOW U KUHETUYECKOW dHEPTUM Tea
[IPY JIBUKEHUH IO HAKJIOHHOM TIJIOCKOCTH.
DKcIepuMEHTaIbHAs TPOBEPKA 3aKOHA
COXPAHEHHS] MEXaHUYECKON IHEPIUr

pU CBOOOTHOM TMAJCHUH.

[IpumeHeHne 3aKOHa COXpaHEHUS
MEXaHUYECKON SHEPruu I pacueTa
MOTEHUIHMAIbHON Y KHUHETUYECKON SHEPTUH TEIa.
Pemenue 3a1a4 ¢ UCNoJIb30BaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOU SHEPTUU

Hroro no pazneny 40
MexaHn4yeckue K0J1eOaAHUS U BOJHBI
2.1 | Mexaunyeckue 7 KonebarenrHoe nBmxenue. | HaOmronenue xosie0anmii o AeiiCTBUEM CHIT
KoJeOaHus OCHOBHBIC XapaKTEPUCTHKU | TSKECTU U YIPYTOCTU U OOHApYKEHUE
KOJIeOaHMii: Iepro, MO00HBIX KOJIeOaHU B OKPYKAIOIIEeM MHUPE.
4acToTa, aMIUIUTYA. AHanu3 KosiebaHull Tpy3a Ha HUTU
MaremaThueCcKkui u Y Ha IIPY>KUHE.
NPYKUHHBII MasiTHUKH. Omnpenenenne 4acToThl KoJeOaHmi
[IpeBparienne SHEPTHH MaTEMaTUYECKOTO U MIPYKUHHOTO MasTHUKOB.
pHU KojebaTeIbHOM HaGmronenne u o0bsCHEHUE SBJICHUS
JIBIKEHUMU. pe30HaHca.
3aryxaromue KoaeOaHus. HccenenoBanne 3aBUCUMOCTH ITEpruoaa
BeIHyXaeHHBIE KoJIeOaHusl. | KojeOaHu MOABEHICHHOTO K HUTH Tpy3a
Pe3onanc OT JUINHBI HUTHU.
[IpoBepka HE3aBUCUMOCTH TeproIa KOIeOaHMit
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HabGmronenue u 00CyKieHNE OTBITOB,
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JEMOHCTPUPYIOIIUX 3aBUCUMOCTH TIEPHOIA
KOJIeOaHU MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPYKUHBI.

[IppuMeHenne MaTeMaTHIeCKOro

Y TIPYKUHHOTO MAasITHUKOB B KAYECTBE
MojIeJIel JUIs ONTMCcCaHus KojieOaHuil B
OKPYXKaIoIeM MHUpeE.

Pemenue 3ama4, CBI3aHHBIX C BBIYUCICHUEM
WM OIIEHKOW YacTOTHI (TIeproa)
KoJie0aHu .

H3mepenue yckoperust c60600H020 naoeHus.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHu4yecKHue BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpomonbHbIE

Y TIOTIEPEYHBIE BOJIHBI.
JImMHa BOJIHBI M CKOPOCTH €€
pacnpoCTpaHEHHS.
MexanndyecKkue BOJTHbBI

B TBEPJIOM TEJIE,
celicMHMYeCKHE BOJIHEI.
3ByK. [ pOMKOCTB 3ByKa

Y BbIcOoTa TOHA. OTpakeHue
3ByKa. MH(pa3Byk

Y yJIBTPa3BYK

OOHapy:KeHHe U aHAJIU3 BOJHOBBIX SIBIICHUI
B OKPY’KaOIIEM MHpE.

HabGntogenue pacrpocTpaneHus Mpoa0dbHBIX
Y TIONEPEYHBIX BOJIH (HA MOJEIIN)

1 OOHapY>KEHHUE aHAJIOTUYHBIX BUJIOB BOJIH

B IIpUpOJie (3BYK, BOJIHBI HA BOJIE).
Brrauciienne IIMHBI BOJTHBI H CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCepUMEHTAIIbHOE OTpe/IeIeHHE

T'PaHUIT YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX
KOJIEOaHMUIA.

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHCJIE, C UCTIOJIb30BAaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

HabGmronenue u 0ObsICHEHUE SBICHHUSI
aKyCTHYECKOTO PE30HAHCA.
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AHaJIN3 OPUTHHAIBHOTO TEKCTA, MOCBSAIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WJIM YJIBTPa3BYyKa)

B TEXHHUKE (3XO0JIOKAIMSs, YIBTPa3BYK

B MEJIUIIMHE U JP.); BBIMIOJHEHUE 3a/IaHU

0 TEKCTY (CMBICJIOBOE YTCHUE)

Hroro no pazneny 15
DJIEKTPOMATHUTHOE T0JI€ ¥ JJIeKTPOMATHUTHbIE BOJIHBI
3.1 | DnekTpoMarHuTHOE 6 DNEeKTPOMarHuTHOE T0JIE. [TocTpoenue paccyxieHuil, 000CHOBBIBAIOIINX
noJe DNEeKTPOMarHUTHHIE BOJIHBL. | B3aUMOCBSA3b AJIEKTPUUECKOT0 U MAaTHUTHOTO
Y DJIEKTPOMArHUTHBIE CaolicTBa TIOJIEH.
BOJIHBI AJIEKTPOMATHUTHBIX BOJIH. OKCIIepUMEHTATLHOE U3YUYCHHE
[IIkana 5J1€eKTPOMarHUTHBIX | CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH (B
BOJIH. Mcnonp3oBaHme TOM YHCJIE C TOMOIIBIO MOOHIIEHOTO
3JIEKTPOMArHUTHBIX BOJIH TesedoHa).
JIJISI COTOBOM CBS3H. AHaJIN3 PEHTI€HOBCKUX CHUMKOB
DJIEKTPOMAarHUTHAs IPUPOJIA | YeIOBEYCCKOr0 OpraHnu3Ma.
cBeTa. CKOpOCThH CBETA. AHanu3 TEKCTOB, OMMMCHIBAIOIINX MPOSBICHUS

BoHOBBIE CBOMCTBA CBETA | BIICKTPOMATHUTHOTO MU3JIY4EHUS B IPUPOJIC:
’KMBBIE OPTaHU3MBbI, U3TYyUEHHs] HEOECHBIX TEl
(CMBICTIOBOE UTEHHE).

Pacno3snaBanue u aHanu3 pasIM4HbIX
PUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH

B TEXHUKE.

M3ydeHne BOJTHOBBIX CBOWCTB CBETA.

Pemenue 3a1au ¢ ucnoap3oBaHuEM GopmyJ
JUISI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOThI CBETA
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Hroro no pazneny
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CBeToBbIC ABJICHUA

4.1

3aKOHBI
pacnpocTpaHeHUs
CBeTa

JlyueBas MoJielb CBeETA.
Ncrtounuku ceera.
[IpsmonuueliHOe
pacnpocTpaHEHUE CBETA.
3atMenusa ComnHua u JIyHBL.
OTtpaxenue cBera. [Lnockoe
3epKayo. 3aKOH OTPaKEHUs
CBETA.

[IpenomMiienue cBeTa. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTpaKEHHE
cBeTa. Mcnosib3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaKEHUS B ONITUYECKUX
CBETOBOJIaX

HaGro1eHre onpITOB, JEMOHCTPUPYIOITUX
SIBJICHUE TIPSMOJIUHEHHOTO
pacrpocTpaHeHHUsI CBETa

(BO3HUKHOBEHHE T€HHU U MOJIyTEHH),

U UX UHTEPIPETAIUs ¢ UCTIOIb30BAaHUEM
MOHSTUSI CBETOBOI'O JIy4a.

OOBsICHEHHE ¥ MOJICIUPOBAHKE COJTHEUYHOTO
Y JIYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH

yrIJjia OTpaXXKEHHUsI CBETOBOTO JIy4a OT yrjia
MaCHHUSL.

N3yuyeHue cBONCTB N300paKEHUS B IIIOCKOM
3epKalie.

HaGmronenne u 00bsiCHEHHE OIBITOB

10 TIOJIYYEHHUIO N300paKeHUH B BOTHYTOM
Y BBIITYKJIOM 3€pKajax.

HaOmronenne u 00bsICHEHUE OIBITOB

10 TIPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3IMYHBIX CPEJ, B TOM YHCJIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanre 3aBUCUMOCTH yTJIa

MMPpEJIOMIICHHUSA OT yIJia MMaACHUA CBECTOBOI'O JIyda

Ha FPAHULE «BO3YX—CTEKIIO».
Pacno3naBanue sIBJIEHHUIN OTPAKEHUS

Y [IPEJIOMJICHUS CBETA B [IOBCEIHEBHOU
JKA3HU.
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AHanu3 1 00bSICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Perenue 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHOB
OTPaKEHMS U IIPEJIOMIICHHUSI CBETA

4.2 | JIMH3BI ¥ ONITHYCCKHE 6 JIunza. Xon nydeit B tunH3e. | [lonyueHne n3o0pakeHuil ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucreMa coOuparolel U paccenBarouiei JIMH3.
doroanmnapara, Mmukpockomna | Onpenenenre POKyCHOTO PaCCTOSTHUS
u Teneckona. ['na3 kak Y ONITUYECKOW CUJIBI cCOOUparomieit
ONTHYECKas CUCTEMA. JIUH3BI.
bivzopykocTh AHanu3 yCcTpoWCTBa U MPUHIUTIA ACHCTBUS
U JaIIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmnapaTta, MUKPOCKOTA, TEJIECKOIA.
N3yueHne Moienu ria3a Kak ONTHYeCKOM
CUCTEMBI.
AHaM3 SBJIICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIMIIA JEHCTBUSA
OYKOB
4.3 | Paznoxxenue 0€0r0 3 Pasoxxenue Oenoro ceera HaoGmronenre pasznoxxeHus 6e1oro cera
CBETa B CIIEKTP B criekTp. OnbiTel Hpl0TOHA. | B CIIEKTD.
CrnosxeHue CreKTpaIbHbIX HabGmronenne u 00bsICHEHUE OIBITOB
1BeToB. Jlucnepcus ceera IO TOJTYUYEHHUI0 0€JI0T0 CBETa MPHU CIO0KEHUU
CBETa Pa3HBIX 1[BETOB.
[IpoBenenre u 0OBSICHEHUE OIBITOB
10 BOCTIPUSATHIO IBETA MPEIMETOB TIPH UX
HaOII0/ICHUH Yepe3 LIBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
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KBanToBbIe ABJIeHUA

5.1 | Ucnyckanue u OmnpiTel Pezepdopna O6cyxnenue 1ienu onsiToB Pesepdopaa
MOTJIONIEHHE CBETA U TUTAHEeTapHask MOJIEIIb 10 MCCJIEIOBAaHUIO aTOMOB, BBIJIBUKEHUE
aTOMOM aroma. Moneinb atoma bopa. | runore3 o BO3MOXHBIX pe3yJibTaTaxX OIbITOB

HcnyckaHue v NOTJIOIIEHUE | B 3aBUCUMOCTH OT MPEIIOIaracMoro CTPOSHUS

cBeTa aToMOM. KBaHTHI. aToMOB, (hOPMYJIMPOBAHHUE BHIBOIOB

JlunenyaTbie CIEKTPHI 13 pe3yJIbTaTOB OIBITOB.
OO0cyXaeHue NpOTUBOPEUNA MJITaHETAPHOU
MOJIeJIM aTOMa U OCHOBAHUM IS TUTIOTE3bI
bopa o cranmoHapHbIX OpOUTAX IIEKTPOHOB.
HaOmnroieHre CIUIOMIHbIX U JIMHEHYaThIX
CIIEKTPOB M3TyUCHHUS Pa3TUYHBIX BEIIECTB.
OOBsicCHeHHE JIMTHENYAThIX CIIEKTPOB U3TyUCHUS

5.2 | CtpoeHue aTOMHOTO PanuoaktuBHOCTH. Alb(a, OO0cyx1eHre BO3MOXKHBIX TUIIOTE3 O MOJIEIISIX

saapa

OeTa- U raMMa-u3TyYeHUs.
CtpoeHue aToMHOTO siJipa.
Hyknonnasa monens
aTOMHOTO sizpa. M30Tomsl.
PannoakTuBHEBIC
npeBpatieHus. [lepuon
MOJTypacnajga aTOMHBIX SIAEP

CTPOCHMUSA s1pa.
OmnpeneneHue cocTaa siep Mo 3a1aHHbIM
MacCCOBBIM M 3apsAJ0BBIM YUCIIAM

Y 110 TI0JIOXKEHUIO B IIEPUOANYECKON CUCTEME
JJIEMEHTOB.

AHaM3 W3MEHEHUs COCTaBa sapa u

€ro IOJIOKEHUS B [EPUOAUYECKON
CUCTEME IIPU 0-PATUOAKTHUBHOCTH.
HccenenoBanne TpEKOB 0-4aCTHUI ITO TOTOBBIM
dotorpadusm.

OOHapy’KeHUe U U3MEPEHUE PaAUALMOHHOTO
(oHa C MOMOIIBIO JO3UMETPA, OLIEHKA €T0
MHTEHCHUBHOCTH.
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Amnann3 OMOJIOTHYECKUX N3MEHECHUH,
MIPOUCXOAIINX MO JCUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnonp30BaHne paiiOAKTUBHBIX U3TyYCHUN
B MCIUIIMHE

5.3 | SnepHble peakuu 7 SnepHble peakunu. 3akoHbl | PellleHue 3a1a4 ¢ UCMOIb30BAHUEM 3aKOHOB
COXPaHEHUS 3apsI0BOTO COXPAHEHHUSI MACCOBBIX U 3aPsIIOBBIX YUCEI
1 MacCOBOTO YMCEJI. Ha ONpPEJECIICHUE PE3yIbTaTOB SACPHBIX
DHeprus CBs3U aTOMHBIX pEeaKInii; aHAJIN3 BO3MOXKXHOCTH
snep. CBsi3b MacChl WJIM HEBO3MOXXHOCTH JICPHOMN peakiluu.

u oHepruu. Peakuuu cunresa | OneHKa SHEPTUH CBS3H sIIEp C
U fenenus saaep. Microunuku | ucnonp3oBanueM GopMyIibl DHHINTEHHA.

sHepruu CoHIA U 3BE3],. OO0cy:x/1eHnEe NEPCIEKTUB UCIIOJIb30BaHUs
SAnepHas sHepreTHka. YIPaBJIsieMOro TEPMOSIIEPHOTO CUHTE3A.
JlelicTBHS paguOaKTUBHBIX OO6cyXIeHrEe TPEUMYIIIECTB U SKOJIOTMIECKUX
U3JITyYCHHU Ha KUBBIS po0sIeM, CBSI3aHHBIX C SICPHON SHEPTETUKOMN
OpPraHU3MBbI
Hroro no pazneny 17
IoBTOPUTEJIHLHO-00001IAKOIINIT MOTYJIb
IToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3aaHUN, TPEOYIOITUX
U 000011IeHNE 1 000011EHNE IPEIMETHOIO | AEMOHCTPAIMK KOMIIETEHTHOCTEH,
coJiepKaHus Kypca COJIEpKaHUsI U OTIbITa XapaKTepU3YyIOIIUX €CTECTBEHHOHAYUHYIO
busuku 3a 7-9 Kaccel JeSATEIbHOCTH, I'PaMOTHOCTb:
IPUOOPETEHHOTO — IPUMEHEHUS TIOJTyYCHHBIX 3HAHUN
IIPU U3YYCHUH BCCTO Kypca | 1JIsI HAYYHOT'O OOBSICHCHHS (DU3UICCKHUX
(U3UKU OCHOBHOT'O OOILET0 | SIBJIEHUI B OKPY KAIOIIEH IIPUPOIE,
oOpa3oBaHMsl. B MTOBCETHEBHOM KM3HU U BBISBIICHUS
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[ToaroroBka kK OCHOBHOMY (buU3HYECKIX OCHOB Psijia COBPEMEHHBIX
rocyJapCTBEHHOMY TEXHOJIOTHIA;

AK3aMeHy 1o (u3uKe — MPUMEHEHUSI OCBOCHHBIX

TSl 00yYaroImmxcs, AKCHEPUMEHTAIbHBIX YMEHUN
BBIOPABIIINX ATOT YUYEOHBIM | JIJISl UCCIIeIOBaHUS (PU3NYECKUX SBJICHUH,
peaMeT B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISIBJICHUS] 3aKOHOMEPHOCTEM.

Peliennie pacueTHbIX 3a/1a4, B TOM YHUCTIE
MIPEIOJIaraloIIuX UCTI0JIb30BaHUE (PU3MIECKUX
MOJIeJIe 1 OCHOBAHHBIX Ha COACPKaHUU
Pa3IUYHBIX Pa3eoB Kypca QU3UKH.
BrinosaHenue u 3anuTa rpynnoBbIX

WY UHAUBUIYAJIBHBIX POEKTOB, CBSI3aHHBIX

C coJiep)KaHUeM Kypca hU3UKH

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP)KAHUA 110 ®PU3UKE

B ¢denepanpHbIX M permoHaNbHBIX MPOIEAYypaxX OIEHKM KauecTBa OOpa3OBaHMS
UCIIOJIB3YETCsl MepeyeHb (KOAU(PUKATOP) pachpelieICHHBIX MO KilaccaMm MPOBEPsSEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHOW MPOTPAMMBbI
OCHOBHOT'O 0011IeT0 00pa30BaHUs U JIIEMEHTOB COJICPIKAHUS TT0 (PUBHKE.

7 KIIACC

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAaThl OCBOEHHS OCHOBHOH 00pa3oBaTe/IbHOM
NPOrpaMMbl

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOSHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeabHON NPOrpaMMbl OCHOBHOT'O 00IIET0 00pa3oBaHus
pe3ynbTaTa

1.1 UCIIOJIb30BaTh U3yUYCHHBIE TOHATHS

1.2 pa3nuyath SBICHHUA II0 ONHMCAHUI0 WX XapaKTepHBIX CBOMWCTB
M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUINX JaHHOE (u3mdeckoe
SBJICHHE

1.3 pacrio3HaBaTh IMPOSIBIIGHUE U3YyUYEHHBIX (UIUUECKUX  SBICHUN

B OKpY>KalolleM MHUpe, B TOM 4ucie GU3NIeCcKue BJICHUS B IPUPOJIE,
IPU 3TOM MEPEBOANTH MPAKTUUECKYIO 33/1ayy B y4E€OHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBICHUN

1.4 ONUCHIBATh M3yUEHHBIE CBONCTBA Te€l U (PU3NYECKUE SBJICHMUS,
UCTOJb3ysl (PU3MUECKHE BEIUYMHBI, NPU ONHMCAHWU TMPABUIBHO
TPakTOBaTh (DU3UUYECKUH CMBICI HCIOJIb3YEMBIX BEJIWYUH, UX
0003HaYeHUs U eTMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYIO (U3MYECKYI0O BEJIUYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpapuKd  H3YYCHHBIX  3aBUCHMOCTEU
(bU3UYECKUX BEJIMUUH

1.5 XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBICHUS M MPOLIECCHI,
UCIIOJIb3YsSI HW3YYEHHBbIE 3aKOHbl, MPHU ITOM JaBaTh CIIOBECHYIO
(GopMyIUMpOBKY 3aKOHa M 3alUChIBaThb €ro MaTeMaTHYecKoe
BBIPAKECHUE

1.6 OOBSICHATh (DU3UYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
YUCJIE M B KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTUPOBAHHOTO
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XapakTepa: BBISBIATh MNPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHre U3 1 — 2 JIOTMYECKUX MIAaroB ¢ Onmopoi Ha 1—2 W3yUeHHBIX
CBONCTBA buznueckux SBJICHUH, buznueckux 3aKOHa
WU 3aKOHOMEPHOCTH

1.7

pelIaTh pacyeTHblE 3a1auv B 1 — 2 JOEWCTBUS, UCTOJB3Ys 3aKOHBI
u (opMyibl, cBsi3bIBaromMe (U3UYECKUE BEIUYUMHBI: Ha OCHOBE
aHaJIN3a YCJIOBUS 3aJ1a4y 3aIMChIBATh KPATKOE YCIOBUE, ITOACTABIIATh
busnueckre BeTUINHBI B (DOPMYJITBI M TPOBOUTH PACUYEThl, HAXOIUTh
CIIpaBOYHBIC JIaHHBIC, HEOOXOUMBIE /IS PEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTh OTYYeHHON (PU3UUECKOM BEITMUMUHBI

1.8

pacno3HaBaTh MpPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOLIU
Gu3MUEeCKMX METOJOB, B ONUCAHWUU KCCIIEOBAaHUS BBIIEIATH
IIpoBEPsIEMOE IIPEAII0JIOKEHHE (runoresy), pas3ynyarth
U HMHTEPIPETUPOBATh MOJYYEHHBIM pE3yJbTaT, HAXOAUTh OIINOKH
B XOJI€ OIIBITA, JAEJATh BBIBOBI 110 €r0 pe3yJibTaTam

1.9

OPOBOAUTH  ONBITBI MO  HAONIONEHUIO  (PU3UYECKUX  SBJICHUUN
WM  (QU3NYECKUX CBOMCTB Tel: (POPMYIUPOBATH IPOBEPSIEMBIE
NOpPEANnoioXKeHus, coOupaTh YCTaHOBKY U3  MPEHJIOKEHHOTO
000py/10BaHus, 3aIIUCHIBATH X0/ OIBITAa U (POPMYJIUPOBATH BHIBO/IbI

1.10

BBIMIOJIHATh TPSAMbBIE H3MEPEHHS C HCIOJIb30BAaHUEM AHAIOTOBBIX
U U(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUSI IPUOOPOB C YUETOM
3a/1aHHOM a0COIIOTHOM MOTPENTHOCTH U3MEPEHU N

1.11

IMPOBOJIMTh  HCCIAEJOBAHUE 3aBUCUMOCTH  OJHOM  (DU3MUYECKOM
BEIIMYMHBI OT JIPYrol C UCIOJb30BAHUEM MPSIMBIX HW3MEPEHHU,
y4acTBOBaTh B IUIAHHUPOBAHUHU Y4YEOHOTO HCCIEIOBaHUs, COOUpATH
YCTAHOBKY W BBITIOJHATH U3MEPEHUS, CIIeAys MPEII0KEHHOMY TUIaHYy,
buKCHpOBaTh PE3yNHTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE TIPEJIOKEHHBIX TaOIUI] U TpaUKOB, 1€7aTh BHIBOIBI
0 pe3yJibTaTaM UCCIEIOBAHUS

1.12

MPOBOJUTH KOCBEHHBIE H3MEPEHUS (DU3NUECKUX BEIUYUH, CICHYS
PEJI0KEHHONW UHCTPYKIMU: MPU BBINOJTHEHUH U3MEPEHUN cOOMpPaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCISATH 3HAYEHHUE HCKOMOU
BEJTMYNHBI

1.13

coOMoAaTh  MpaBWia TEXHUKM  Oe3omacHOCTH mpu  pabore
¢ J1abOpaTOpHBIM 000PYIOBAaHUEM

1.14

yKa3bIBaTh NPUHLIMUIIBI IEUCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IOMOLIBIO MX OIHCAHUSA, HCIOJIb3YS
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3HaHHA O CBOMCTBaX (U3MYECKHX SIBICHUH M HEOOXOIUMBIE
¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTHU

1.15 OPUBOAUTH TpHUMEpPbl (HAXOAUTh MHPOPMALMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaAHUSA ¢uznueckux  3HAHUH B
MOBCEAHEBHON KW3HU JJIsi  OOeCledeHus O€30MacHOCTH TIpH
oOparieHuu ¢ npudbopamu u TEXHUYECKUMU yCTpOMCTBAMH,
COXpaHEeHUs 3I0pOBbsl U COOJIOJIEHUST HOPM 3KOJIOTMYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH Cpeae

1.16 OCYIIECTBIIATh, OTOOpP HMCTOYHWKOB WH(poOpmaruu B cetu HMHTepHeT
B COOTBETCTBUU C 3a/JIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCSL 3HAHUM M IMyTEM CpPAaBHEHUS Pa3IMYHbIX HCTOYHUKOB
BBIICIATh MHQPOpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUUBOM
WJIH MOXET ObITh HEJOCTOBEPHOM

1.17 UCIIOJIb30BaTh IMPHU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAy4dHO-
HNOMYJISIPHYIO JIUTEPATypy (DU3UUYECKOTO COJEP:KaHMsI, CIPaBOYHbIE
MaTepuasbl, pecypcbl cetu HTepHeT, BIAgeTh NpHEMaMHu
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus MH(OpPMALUU U3 OJIHOM
3HAKOBOW CHCTEMBI B IPYTYIO

1.18 co371aBaTh COOCTBEHHBIE KPAaTKHE MMUCbMEHHBIEC U YCTHBIE COOOIIECHUS
HAa OCHOBE 2 — 3 WCTOYHWKOB wHpopManuu GU3HIECKOTO
COJICp>KaHMs, B TOM 4YHCJI€ TyOJUYHO JIeJaTh KpaTKUe COOOIIECHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, IMPU HTOM
rPaMOTHO HCIIOJIb30BATh W3YUYECHHBbIM NOHATHUMHBIMA ammapar Kypca
bu3UKH, CONTPOBOXKAATH BHICTYIUICHUE TTPE3CHTAIIUEH

1.19 IPU BBITIOJHEHUN YYEOHBIX TPOEKTOB U UCCIIEAOBAHUN paCTIpEENsITh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTaBICHHBIMU 33JJa4aMH,
CIEAUTH 3a BBIIOJHEHUEM IIIaHA JCMCTBHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JEATEIbHOCTb TIpPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMO/ICIICTBHE, YUUTBIBas MHEHHE
OKPY’KaFOIINX

IIpoBepsieMble 3JIeMEHTBI COAEPKAHMS

Kox Kox [TpoBepsieMble PJIEMEHTBI COICPKAHUS
paznena DJIEMEHTA

1 OU3MKA U EE POJIb B ITIOBHAHWN OKPYXXAIOHUIEI'O MHUPA

1.1 ®duzuka — Hayka O Tpupoie. SIBIEHUS TNPUPOJIBI.
dusnueckue  SBJICHHUS:  MEXaHWYECKUE,  TEIJIOBbIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 ®duznyeckue BenuyuHbl. 3mMepenne pu3nyeckux BETUYMH.
®uznuyeckue  npubopel.  [lorpemHocTh  M3MEpEHUN.
MexayHapo/iHasi CHCTEMa €JIMHULL

1.3 EcTecTBeHHO-HayuHBI METOJ] TIO3HAHWS: HAOJIIOJICHHE,
IIOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIJIBUJKEHHE THUIIOTES,
DKCIIEPUMEHT IO  MPOBEPKE  TUINOTE3, OOBSCHEHHE
Ha0JII01a€EMOTO SIBJICHUSI

1.4 Onucanve pU3NYECKUX SBJICHUHN C MOMOUIBIO MOJEIEN

1.5 [TpakTuyeckue pabOTHI:

H3mepenune paccTosiHUM.

N3mepenne o0beMa KUJIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TE.

N3mepenne TtemmepaTypbl NOpH MOMOIIA  KHIKOCTHOTO
TEPMOMETpPA U JATYMKA TEMIIEPATYPbl

[TEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

2.1 CrpoeHue BeIIeCTBA: aTOMbl U MOJIEKYJIBI, UX Pa3MeEpHI.
OnbIThI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

2.2 JIBmkeHne yactull BemecTBa. CBA3b CKOPOCTH JIBUKCHUS
yacTull ¢ Temneparypoil. bpoynosckoe asmxenue, 1udpdysus

2.3 BzaumoneiictBue YaCTHI] BEIIISCTBA: MPUTSKEHUE
1 OTTAJIKUBaHHEC

2.4 ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOEHHUE Ta30B,
KUJKOCTEM U TBEpIAbIX  (KPUCTALUIMYECKUX)  TeIl.
B3auMocBsi3p MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6 [IpakTudeckue paboOTHI:

Orenka auaMerpa aToMa METOJIOM pAIOB
(c mcnosib3oBanueM doTtorpaduii).

OMnBITH 110 HAOIIOIEHUIO TETUTIOBOTO PACIIIUPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO
PUTSHKCHUS

JIBVDKEHUE 1 B3AMMOJIEVCTBUE TEJI

3.1

MexaHndeckoe IBUKEHUE. PaBHOMEPHOE 1 HEPABHOMEPHOE
JIBUKECHHUE
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3.2 Ckopoctb. CpenmHsisi CKOpPOCTh NPU  HEPaBHOMEPHOM
JBIDKCHUH. PacueT myTu u BpeMEHH JIBUKEHUS

33 SBnenue wHepuuu. 3aKOH MHEpUUHU. B3aumojencTBue Ten
KaK MpPUYMHA U3MEHEHUs] CKOPOCTH JBWXKeHUs Tell. Macca
KaK Mepa MHEPTHOCTH Teja

3.4 [InoTHOCTH BemiecTBa. CBs3b MIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JUHUIE 00bEMa BEIEeCTBA

3.5 Cuita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEJ

3.6 Cuna ympyroctu W 3akoH ['yka. HM3mepeHue cuibl
C IOMOLIBIO0 TUHAMOMETpaA

3.7 SBnenue TATOTEHUS W cuila TsbkecTh. Culla  TSXKECTH
Ha Jpyrux mianerax. Bec rema. HeBecomocTh

3.8 Cuna tpenus. TpeHue CKONbXEHUsI U TPEHUE MOKOS.
Tpenue B npupoae U TEXHUKE

39 CnoxxeHre CWJ, HampaBlI€HHBIX 1O OJHOM MPSMOM.
PaBHOzZEHCTBYIOIIAS CHIT

3.10 [IpakTruyeckue paboOTHI
OrnpeneneHne CKOPOCTU PaBHOMEPHOTO ABUKEHHUS (IIapuKa
B JKUJKOCTU, MOJEIH 3JIEKTPUUECKOTO aBTOMOOWISI U TakK
nanee).
OmnpeneneHue CpeIHEH CKOPOCTH CKOJNBXKEHUS Opycka
WM IIapUKa 110 HAKJIIOHHOM TIJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TENA.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH PACTSIKEHUS
(meopmarum) mpyKUHBI OT TPUITOKEHHON CHITBIL.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbl TPEHUS
CKOJIBKEHHSI OT Beca Tejla U XapakTepa CONMPUKACAIOUINXCS
MMOBEPXHOCTEN

3.11 @usnyeckre SBICHHS B TNPUPOAE: IPUMEPHI JBHKCHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOW W HEXKHBOU TIPUPOJIE,
JEUCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTporucTBa: AMHAMOMETP, OAIIUITHAKA

JABJIEHUE TBEPABIX TEJI, XKNJAKOCTEU U T'A30B
4.1 Hasnenne  TBepmoro  Tema.  CrocoObl  yYMEHBIICHHS

N YBCIIMYCHUA JABJICHUA
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4.2

JlaBneHune rasa. 3aBHCUMOCTH JTaBJICHHUS ra3a OT o0beMa,
TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBCPABIMH  TCIAMH, KHIKOCTAMMU
u razamu. 3akoH Ilackains. [TneBMaTHyecKue MallluHbI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKMJKOCTH  OT  TJIyOWHBI.
[I'uapocratuueckuit mnapagokc. CooOmiaromuecs: COCyIbl.
IM'uapaBinyeckre MEXaHU3MBbI

4.5

Atmochepa 3emnu u armocdepHoe napiieHue. [IpuynHb
CYIIECTBOBAHMS BO3AYIIHOM 000m0uku 3emyd. OmbIT
Toppudennu. 3aBUCUMOCTh  aTMOC(EPHOrO  JaBIEHUS
OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne aTMocpepHOro JABJICHUSI. [Tpubopsr
JUTS U3MEPEHUS aTMOC(HEPHOTO JaBJICHUS

4.7

JleiicTBrE >KUIKOCTH M Ta3a HAa MOTPYKEHHOE B HUX TEJO.
Britankuparomas (apxumeioBa) cuia. 3akoH Apxumesa

4.8

IImaBanue ten. Bo3nyxoruiaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT o0bema
IOTPYKEHHOM B )KUJKOCTb YaCTH TEJIA.

OnpeneneHrne  BBITAIKUBAIOIIEH CHIBI, JEHCTBYIOLIEH
Ha TeJI0, IIOrPY’KEHHOE B )KUIKOCTb.

IIpoBepka  HE3aBUCHMOCTM  BBITAJIKUBAIOIIEW  CHIIBL,
JNENCTBYIOIIEN HA TEJO B )KUAKOCTH, OT MAacChl TEJIA.
OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAOLLEH
CWJIbI, JIEHCTBYIOIIEW Ha TeNO B JKUAKOCTH, OT 00beMa
MOTPYKEHHOM B XUAKOCTh YacTU Te€la U OT IUIOTHOCTH
KUIKOCTH.

KoncTtpynpoBanne apeomeTpa Wi KOHCTPYUPOBAHME JIOJKH
U OIIPENIECIICHUE €€ TPY30II0ABEMHOCTH

4.10

dusnueckue SBICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOro
JABJICHUS HA )KMUBOUM OpPraHu3M, IUIaBaHUE PbIO

4.11

TexHuueckue  ycTpoilcTBa:  cOOOLIAIOLIMECS  COCY/BbI,
YCTPOMCTBO  BOJOMNPOBOJA, TUAPABIMYECKHN  Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT U

5.1

Mexanuueckasi paboTa
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52 Mexanndyeckass MOIITHOCTD

53 [TpocThie MEXaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBuio paBHOBECHS pbluara

54 [TpumeHeHue npaBuiia paBHOBECHS phluara K OJIOKy

5.5 «3onoroe mnpaBuio» MmexaHuku. KoadduiumeHt moiae3Horo
nercTBUg MexaHu3MoB. IIpocThie MeXaHu3Mbl B OBITY
U TEXHUKE

5.6 [ToreHuuanbHas SHEPTUM Teja, MOAHATOTO HaJl 3eMJieh

5.7 Kuneruueckas sHeprus

5.8 [lonnass MexaHu4yeckass JHEpPrus. 3aKOH  M3MEHEHHS
Y COXPaHEHUSI MEXaHUYECKOI YHEPTUH

59 [TpakTuueckne pabOTHI:
Omnpenenenre padbOTHI CUJIBI TPEHUS MPU PABHOMEPHOM
JBUKEHHUU TeJa 110 TOPU3OHTAIIBHON ITOBEPXHOCTH.
HccenenoBanne ycioBrUil paBHOBECHS pblyara.
N3mepenune KII/[ HakTOHHONM ITIOCKOCTH.
N3ydeHne 3aKOHA COXPAHEHUSI MEXaHUYECKOW dHEPTUU

5.10 dusnuecKue SIBICHUS B IPUPOE: PhlUard B TEJE YEIOBEKa

5.11 TexHuueckue YCTPOMCTBA: pblyar, MTOJBH>KHBIN

Y HETOJIBIKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B OBITY
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8 KUIIACC
IIpoBepsieMble nmpeaMeTHbIC Pe3yIbTAaThl OCBOCHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMBblI
Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001IEro 00pa3oBaHMsI
pe3yabTara
1.1 UCIIOJIb30BaTh MTOHATHUSA
1.2 paznuyaTh SBJICHHA IO OIHCAaHUIO HUX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOLIUX JaHHOE (PU3HUECKOE
SBJICHUE
1.3 pacrno3HaBaTh IIPOSBJICHUE W3YUYEHHBIX (PU3MUECKUX  SIBICHUU
B OKpY’KalolleM MHUpe, B TOM 4uciie (u3nuecKue sBICHUS B PUPOJIE,
pHU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B y4E€OHYIO, BBIACISTh
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NYECKUX SIBJICHUN
1.4 ONUCHIBATh M3yUEHHBbIE CBONCTBA Tel U (U3NYECKUE SIBICHMS,
UCTOJb3ysl (PU3MYECKHE BEJIUYMHBI, MPU OMHCAHUM MPABHIBHO
TPakTOBaTh  (U3UYECKUH  CMBICI  HMCHOJB3YEMbIX  BEJIIMYUH,
0003HaYEHUS U €IMHULIBI (PU3UUYECKUX BEIMYUH, HAXOJAUTH (POPMYIIBI,
CBA3BIBAIOLIME JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpaduKU  HM3YyYEHHBIX  3aBHCHUMOCTEH
(bU3UYECKUX BEJIMUUH
1.5 XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBICHUS M IMPOLIECCHI,
UCIIOJIb3Ysl HW3YYEHHBbIE 3aKOHbl, MpPHU HTOM JaBaTh CIIOBECHYIO
(GopMyIUMpOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKECHUE
1.6 OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH  [IPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE
u3 1-2 jormyeckux MmaroB ¢ MOMOIIBIO 1—2 HM3yYEeHHBIX CBOMCTBa
(u3HUECKUX ABJICHUN, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTHU
1.7 pemarb pacyeTHble 3a7adyd B 2 — 3 NEHCTBUSA, UCHOJB3Ys 3aKOHBI

U (OpMYJIBI, CBS3BIBAIOINE (PU3NYECKUE BEIMYMHBI: HAa OCHOBE
aHaJIN3a yCJIOBHUS 3aJla4yd 3aIMChIBATh KPATKOE YCIIOBHUE, BBISBIISTH
HEJOCTAaTOK JaHHBIX Ui pEHIeHUs 3aJauyd, BbHIOUPATh 3aKOHBI
u (QopMyJibl, HEOOXOTUMBIE ISl €€ PEIICHUs], MTPOBOJUTH PACUETHI
W CpaBHUBATH IMIOJYYECHHOE 3HAYCHUE (U3MYECKOW BEITHMYUHBI
C U3BECTHBIMU JIAHHBIMU
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1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PEUIUTh IMPU TMOMOIIH
(¢u3nyeckux  METO/JOB, UCHOJb3ysl OINHUCAHUE  HCCIEIOBAHMUA,
BBIJICIIATE IIPOBEPSAEMOE IIPEAIIOIOKEHNE, OLEHUBATh ITPAaBUIBHOCTD
NOPSIAKA MMPOBEICHUS UCCIEA0BAHUSA, J€IaTh BBIBOIBI

1.9

OPOBOJUTH ONBITHl IO HAOMIOACHUID (PU3WYECKHX  SBJICHHM
Wwin  (U3NYECKUX CBOMCTB Tel: (OpMYJIMPOBATh MPOBEPSiEMbIE
OPENONOKEHUs, CcoOMpaThb  YCTaHOBKY U3  IPEIJIOKEHHOIO
000py10BaHUs, OMKMCHIBATH X0/ ONBITA U (POPMYJIMPOBATH BBIBOIBI

1.10

BBITIOJIHATh TPSIMBIE HM3MEPEHUS C HCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB H  JIaTYMKOB  (PU3MYECKUX  BEIMYMH, CPaBHUBATH
pe3yJbTaThl M3MEPEHUH ¢ yd4eToM 3aJlaHHOM  aOCOIOTHOM
MOTPEITHOCTH

1.11

OPOBOJUTH  HUCCIEJOBAHUE 3aBUCUMOCTH  OJHOM  (hU3MUecKo
BEJIMYMHBI OT JIPYroil C MCIHOJb30BAHUEM TMPSIMBIX HW3MEPEHUM:
IJIAHUPOBATh HCCIICIOBAHUE, COOMpATh YCTAaHOBKY M BBITIOJIHATH
U3MEPEHUs, CleAys MNPeaJoXEeHHOMY  IUIaHy, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUE TaOJUIl U IpadUKOB,
JIeJIaTh BBIBOJIBI [0 PE3YJIbTaTaM UCCIIENOBAHUS

1.12

NPOBOJUTh  KOCBEHHBIE  HM3MEPEHHS  (PU3NYECKHX  BEJIWYHH:
TUTAHUPOBATh U3MEPEHUS], COOUPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY,
ciaenyss TPEIJIOKEHHOW HWHCTPYKUHUHM, W BBIYUCIATH 3HAUYCHUE
BEJINYMHBI

1.13

coOnoAarh  NpaBWja TEXHUKM  O€30macHOCTM  mpu  padbore
C JIabOpaTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepHU30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX ONUCAHUS, HCIOJIb3Ys
3HAHUSI O CBOMCTBax (U3WYECKUX SBICHUH UM HEOOXOIUMBbIE
(u3HyUecKre 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTEIIBHBIE
npuOOpHI O CXEMaM U CXEeMaTUYHBbIM PUCYHKaM, COCTaBIISATh CXEMBI
JJEKTPUYECKUX LEeNeH C IOCIEA0BATEIbHBIM U  IapajulelIbHbIM
COCIMHEHHEM DJJIEMEHTOB, pa3inyas YCJIOBHblE 00O3HAYEHHUS
JJIEMEHTOB JJIEKTPUUECKUX LENEn

1.16

NPUBOJUTH TPUMEPHl (HAXOAUTh WHPOPMAMIO O MpUMEpax)
MIPAKTHICCKOTO UCITOJIb30BaHUS ¢usnuecknx  3HAHWUH B
MOBCEAHCBHOM KM3HM i1 OOCCICUCHHMsS OC30MacHOCTH TIpH
obpamennu ¢ nmpudbopaMu U TeXHUYECKUMU YCTPONCTBaMH,
COXpaHEHUS 3I0POBbSI U COOJIONIEHUS HOPM DKOJIOTHYECKOTO
TIOBEICHUS B OKPYIKaIOIIEH cpejie
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1.17 OCYLIECTBJISATh MOUCK UH(POpMALUU (PU3NYECKOTO COACPIKAHUS B CETH
HNHtepHeT, HA OCHOBE HUMEIOIIMXCS 3HAHUNW U IIyTEM CpPaBHEHUs
JIOTIOJIHUTENIbHBIX HMCTOYHUKOB BBIAENATh HMH(OpPMAILMIO, KOTOpPAs
ABJISIETCS] IPOTUBOPEUNBOM MIIM MOKET OBITh HEJOCTOBEPHOMN

1.18 UCIIOJIb30BaTh TMPHU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAy4HO-
HNOMYJISIPHYIO JIUTEPATypy (DU3UUYECKOTO COJEp:KaHUsI, CIPaBOYHbIE
Marepuaibl, pecypcbl cetu VHTepHer;, BinageTs IpuUeMamMu
KOHCTIEKTUPOBAHUS TEKCTa, Mpeo0pa3oBanus MH(OPMALIMU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19 co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUS,
00001mass UHPOPMAILIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOIO
colepkaHusi, B TOM YHCJE MMyOJWYHO TPEICTABIATH PE3yJIbTaThI
IMPOCKTHOM WJIM UCCIEAOBATEIBLCKOM JEATENbHOCTH, MpPU HTOM
TPaMOTHO MCHOJIb30BATh M3YYEHHBIN IOHATUMHBIA amnmapar Kypca
(bu3HKH, COPOBOXK/IATH BHICTYIUICHHUE MTPE3CHTALIUEH

1.20 IIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3UIECKUX
IPOLIECCOB PAaCHpEneNsaTh OO0S3aHHOCTU B TPYIE B COOTBETCTBUU
C TMOCTaBJICHHBIMHU 3aJa4yaMH, CJICJAWTh 3a BBIMOJHEHUEM IUIaHA
JEUCTBUM U  KOPPEKTUPOBAaTb  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBI BKJAJ B JICATCILHOCTh TPYIIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBUE,  TPOSIBISAE  TOTOBHOCTh
paspeniaTb KOHQIUKTHI

IIpoBepsieMble 3JIeMEHTBI COAEPKAHMS

Kon Kon [IpoBepsieMbI€ 2JIEMEHTBI CONECPKAHUS
pasmena | dIeMeHTa

6 TEIIJIOBBIE ABJIEHUA

6.1 OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOI
TEOPUHU CTPOEHUS BemiecTBa. Macca W pa3Mepbl MOJEKYIL.
OneITB,  TOATBEPXKIAIONIUE  OCHOBHBIC  ITOJOYKEHUS

MOJIEKYJISIPHO- KHHETUYECKOUN TeOpuun

6.2 Mogenu TBEpAOro, *)UJIKOTO U Ta3000pa3HOTO COCTOSTHUI
BelecTBa. Kpucrammuyeckue u amopQHbIe Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, XKUJAKOCTEH M TBEPABIX TEIl
Ha OCHOBE TMOJIOKEHHUI MOJICKYJISIPHO-KUHETUYECKOU TEOpUU

6.4 CmauuBaHu€ U KaWJUISIPHBIE SBJICHUS

6.5 TerioBoe pacIMpeHne 1 cxaTue

78



PaGouas nporpamma | ®usnka. 7-9 kiaccel (6a30BBI YPOBEHB)

6.6 Temmeparypa. CBsa3p  TemmepaTyppl CO  CKOPOCTBEO
TETUIOBOTO JIBMKEHUS YaCTHUII

6.7 Buytpennsisi sHeprusi. CrnocoObl MU3MEHEHHUS BHYTPEHHEH
SHEPTUM: TEIIONepeiada U COBEPIICHUE PaOOThI

6.8 Bunpl Temionepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIUS,
U3ITy4CHUE

6.9 KonuaecTBo TeI1oTHL. Y AenbHAas TEINIOEMKOCTD BEIIECTBA

6.10 TenmmooOMeH W TEIJIOBOE  paBHOBecHE.  YpaBHEHHUE
TEIJIOBOro OajaHca

6.11 [ImaBneHue M OTBEPAECBAHUE KPUCTAUINYECKUX BEILIECTB.
Y nenpHas TeIioTa IJIaBJICHUS

6.12 [TapooOpazoBanue u koujeHcaus. Mcmapenue. Kumenue.
VYnaenwbHast  Temyiota  mapooOpa3oBaHUsA.  3aBUCHUMOCTh
TEMIIEPATYPhI KUTIEHUSI OT aTMOC(HEPHOTO JTABIICHUS

6.13 BrnaxnocTs BO3myXxa

6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHUs

6.15 [Tpunnunst padotsl TerioBsix Asuratenei KIIJ[ termmoBoro
nBuraresis. TerioBble JBUTATENN W 3alUTa OKPYXKAIOMIECH
cpeasl

6.16 3aKOH COXpAHEHHUs U MPEBPAIICHUS SHEPTHH B TEIUIOBBIX
nporeccax

6.17 [TpakTuyeckue pabOTHI:

OnbIThl IO OOHAPYKEHUIO JEHUCTBUS CUI MOJIEKYJIIPHOTO
IIPUTSKCHUS.

OnpITHl MO BBIPAIIMBAHUIO KPHUCTAJUIOB MTOBAPEHHOM COJIN
WJIM caxapa.

OnpITel O HAOJMIOIEHUIO TEIJIOBOTO PACHIMPEHHUs Ta30B,
KUJKOCTEW U TBEPABIX TEI.

Omnpenenenue gaBiaeHUs BO3yXa B OaIOHE IIINPULA.
OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  JABJICHUS
BO3/yXa OT €ro 00beMa U HarpeBaHUs WK OXJIAKICHHUS.
[IpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JUJIMHBI
CTONOMKa O KUIKOCTH B  TEPMOMETPUYECKON  TpyOke
OT TEMIIEpaTyPBl.

HaGnronenne wu3MeHeHHs BHYTPEHHEHW SHEpPruM Tela
B pe3yJIbTATE TEIJIONEPEaYr U padOThl BHEITHUX CHJI.
HccnenoBanue sBI€HHUsS TEIUIOOOMEHA MpPU CMEUIMBAaHUU
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XOJIOJHOM Y TOPSYEN BOJBI.

OnpeneneHre KOIUYECTBA TEILIOTHI, IOJIYYEHHOIO BOJOU
IpU TEII000OMEHE C HarpeThIM METAJUIMYECKUM LIMIIUHIPOM.
OmpeneneHne  ynenpHOM — TEIUIOEMKOCTHM  BELIECTBA.
HccenenoBanue npouecca UCIapeHHUs.

Onpenenenue OTHOCUTEIbHOU BJIAKHOCTHU
Bo3ayxa. OmnpeneneHue  yaenbHOM — TEIIOTHI
TUTABJICHMSI JIBJIA

6.18 @usznueckue  SBICHUA B INPUPOAE: IOBEPXHOCTHOE
HATSOKEHUE U KaWUISIPHBIE SBJICHUS B IPUPOAE, KPUCTAILIIBI
B npupone, uzinydeHue CoJIHIA, 3aMEp3aHHE BOJOEMOB,
MopcKkue Opu3bl; 00pa3zoBaHHE POChHl, TyMaHa, WHes, CHera

6.19 TexHuueckue  yCTpOMCTBA: KaluJUIsIpBI, IIPUMEPBI

UCIIOIb30BaHUsl KPUCTAUIOB, JKUAKOCTHBI TEpPMOMETD,
JTATYUK TeMIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JJOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEINb
BHYTPEHHETO CTrOpaHus

OJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1 DnekTpu3anus Tena. [IBa poaa 3IeKTpUYECKHX 3apsiioB

7.2 B3anmoneiictBue  3apsokeHHbIX  Ten.  3akoH  Kynona
(3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUS 3apsDKEHHBIX Tel
OT BEJINYMHBI 3aPsI/I0B U PACCTOSHHS MEXK]TY TEJIAMH)

7.3 OnekTpudeckoe mnoje. HanpssKeHHOCTh  IIEKTPUYECKOIO
nosig. [lpuHUUN Cyneprno3uiuu SJIEKTPUYECKUX MOJIeh
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenu  snexkTpuyeckux  3apsioB.  DJIEMEHTapHBIN
anexkTpuueckui 3apsa. Crpoenue aroma. [IpoBogHWKHM
U TU3JIEKTPUKH

7.5 3aKOH COXPAHEHMS JIEKTPUYECKOIO 3apsaa

7.6 ONeKTpUUYECKUI TOK. Ycnosus CYILLIECTBOBaHUS
ANEKTPUUECKOro ToKa. ICTOYHMKU MOCTOSIHHOTO TOKA

7.7 JleHcTBUST DJIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMUUYECKOE,
MarHUuTHOE). DIEKTPUUECKUN TOK B KUIAKOCTSIX U razax

7.8 Onekrtpruueckass nenb. Cwia  ToKa.  DJIEKTPUYECKOE
HanpsKEHUE

7.9 ComnpoTHUBIECHUE TMPOBOJHHUKA. YIAEIBHOE COMPOTUBIICHUE

BCIICCTBA
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7.10 3akoH OMa 14 y4acTKa LEnu

7.11 [TocnenoBarenpHOE u napajuiesibHOE COEMHEHHE
MIPOBOTHUKOB

7.12 PaboTa 1 MOITHOCTB 3JEKTPUUECKOr0 TOKa. 3akoH J[Koys-
Jlenua

7.13 DNeKTpUYeckrue Wenu U TMOTPeOUTeNH DIEKTPUUYECKOU
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

7.14 [IocrossHHblE MarHuTBl. B3auMonencTBUE  ITOCTOSTHHBIX
MarHuTOB

7.15 MaruutHoe nosie. MarauTHoe noJie 3eMJIu U €ro 3HaYeHue
JUIS )KM3HHU Ha 3eMIIe

7.16 OnbiT Opcrena. MarauTHOE MoJe 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHue ANEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBME MAarHWTHOIO TMOJS HA TPOBOJHHUK C TOKOM.
DJIeKTPOJIBUTATENIb TMOCTOSSHHOTO ToKa. Vcmonbs3oBaHue
AIEKTPOABUTATEIICH B TEXHUYECKUX YCTPOMCTBAxX
Y Ha TPaHCIIOPTE

7.18 OnbiTel @apazess. SABneHUE 3JIEKTPOMArHUTHON WMHIIYKIIMH.
[IpaBuiio Jlenua

7.19 Onekrporeneparop. CrnocoObl MOTYyYEHUS HIEKTPUUYECKOU
HHEPrUU. DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX UCTOUHHKAX
SHEPrUn

7.20 [IpakTudeckue paboTHI:

OmbITEl 1O HAOTIOACHUIO SJIEKTPU3ANNH TEJl WHIYyKIIHCH
U TIPU COIPUKOCHOBEHUHU.

Hccnenoanue JICACTBUS 3JIEKTPUYECKOTO T1OJIA
Ha ITPOBOJAHUKH U TUDJICKTPHUKHU.

COopka u mpoBepka pabOThl  BJIEKTPUUYECKON  IeMH
MOCTOSTHHOTO TOKA.

N3Mmepenue u peryinpoBaHue CUIIbI TOKA.

N3MepeHue u peryImpoBaHUe HANIPSAKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HUIYIIETO 4Yepes3
PE3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOPAa M HANPSKEHUS
Ha pE3UCTOpeE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, I[LJIOIIAJH
NONEPEYHOr0 CEYEHHs U MaTepuaa.
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[IpoBepka npaBuiia CIIOKEHHUSI HaNPSHKEHUN
IIPU MOCJIEA0BATEIBHOM COEIMHEHNUHN JBYX PE3UCTOPOB.
[IpoBepka mpaBwia s CHJIBI TOKA NPU IAPATIIETBHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYIIETO Yepes3
pe3ucTop.

Onpenenenne MOIIHOCTH IIEKTPUYECKOTO TOKa,
BBLJICJIIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, MAYILIETO 4epes3
JaMIIOYKY, OT HAIPSDKEHUS Ha HEH.

Omnpenenenue KIIJ[ HarpeBarens.

HccenenoBanne MAarHUTHOTO B3aMMOJEWCTBUS IOCTOSTHHBIX
MarHuTOB.

N3yueHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB MPU UX
00BEAMHEHUU U Pa3JICIICHUN.

HUccnaenoBanue e CTBUSA BJIEKTPUYECKOTO TOKa
Ha MAarHUTHYIO CTPEJKY.
OIBITHL, JIEMOHCTPUPYIOIINE 3aBHUCUMOCTbD CHUJIBI

B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CUJIbI TOKa
Y HAMpPaBJICHUS TOKA B KaTyIIKE.

N3yueHue pAEWCTBUS MArHUTHOTO TIOJNST Ha IPOBOJHUK
C TOKOM.

KonctpyupoBanue u W3y4YECHUE paboThI
DJIEKTPOJABUTATEIIS. N3mepenne KII/
AJIEKTPOJBUTATEIIbHOW YCTAHOBKH.

OnbITEl MO HCCIENOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOM
VHIYKIIUU: HCCIICIOBAHUE W3MEHEHUMN 3HAYCHUS
Y HapaBJICHUS! MHAYKIMOHHOTO TOKa

7.21 @u3nyuecKre SBICHUS B MPUPOJE: DIEKTPUUECKHUE SBICHUS
B atMmocdepe, DIEKTPUUECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMiH, Jpeld moiaocoB, pojb MarHUTHOTO
IOJISL IS )KA3HU Ha 3eMJIE, IOJIIPHOE CUSTHUE

7.22 TexHuyeckne  yCTpOMCTBA:  DJIEKTPOCKON,  aMIIEPMETD,

BOJILTMETP, PEOCTAT, CUETYUK DICKTPUUECKON IHEPTUH,
AIEKTPOOCBETUTEIbHBIE npuodopkI, HarpeBaTEJIbHbIE
AIIEKTPOTIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
NpEeJOXPAHUTEN,  DJIEKTPOMATrHUT,  DJIEKTPOJBUTATEINb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSTHHOTO TOKa
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9 KITACC
IIpoBepsieMble nmpeaMeTHbIC Pe3yIbTAaThl OCBOCHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMBblI
Kon IIpoBepsieMble peAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001IEro 00pa3oBaHMsI
pe3yJbTara
1.1 VICII0JIb30BaTh U3YUYEHHBIC ITOHATHUSA
1.2 paznuyaTh SBJICHHS IO OIMCAaHHUIO HUX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOLIUX JaHHOE (PU3HUECKOE
SBJICHUE
1.3 pacrno3HaBaTh IPOSBIEHUE H3YYEHHbIX (DU3MUECKUX  SIBJICHUHN
B OKpY’KalolleM MHUpe, B TOM 4ucie GU3NYECKUe SBJICHUS B IPUPOJE,
IPU 3TOM IMEPEBOANTH MPAKTUUECKYIO 33/layy B y4e€OHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NYECKUX SIBJICHUN
1.4 ONUCHIBATh M3yUEHHBbIE CBONCTBA Tel U (U3NYECKUE SIBICHMS,
UCTOJb3ysl (PU3MYECKHE BEJIUYMHBI, MPU OMHCAHUM MPABHIBHO
TPakTOBaTh  (U3UYECKUH  CMBICI  HMCHOJB3YEMbIX  BEJIIMYUH,
0003HaYEHUS U €IMHULIBI (PU3UUYECKUX BEIMYUH, HAXOJAUTH (POPMYIIBI,
CBA3BIBAIOLIME JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh TpaduKU  HM3YyYEHHBIX  3aBHCHUMOCTEH
(bU3UYECKUX BEJIMUUH
1.5 XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBICHUS M IMPOLIECCHI,
UCIIOJIb3Ysl HW3YYEHHBbIE 3aKOHbl, MpPHU HTOM JaBaTh CIIOBECHYIO
(GopMyIUMpOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKECHUE
1.6 OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH  [IPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE
U3 2-3 JOrM4ecKUMX LIaroB C MOMOIIBIO 2—3 HM3yYEHHBIX CBOMCTBa
(u3HUECKUX ABJICHUN, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTHU
1.7 pelats pacyeTHble 3aJayd (OMMpAroLUecss Ha CHUCTeMy H3 2-3

ypaBHEHUI), WCIONB3yS 3aKOHBI © (OPMYJIBI, CBS3BIBAIOIINE
¢usznyeckue BENMYMHBI: Ha OCHOBE AaHaIM3a YCJIOBUA 3a/adyd
3alMHChIBaTh ~ KpaTKO€  YCJIOBHE,  BBISABIATH  HEJAOCTAIOIIHE
Wi U30BITOYHBIE JIAHHBIC, BBIOMpPATh 3aKOHBI W  (POPMYIIHI,

HGO6XOI[I/IMI>IG Al pCHICHUA, HIPOBOAUTH PACUYCTbBl M OLCHUBATDH
PEATUCTUYHOCTD IMOJIYYCHHOT'O 3HAUCHU (1)H31/I‘{CCKOI\/'I BCINYHHBI
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1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIU
(u3nyecKux  METOAOB, HCHOJB3YyS  OMNMCAHHWE HCCIEIOBaHUS,
BBIJICIIATH IIPOBEPSAEMOE IIPEAIIOIOKEHNUE, OLIEHUBATh TPABUIIBHOCTD
nopsKa IIPOBEICHUS VCCIICIOBAHMS, nenaTh BBIBO/IBI,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI U OTIBITOB

1.9

OPOBOJUTH  ONBITBI MO  HAONIONEHUI0  (PU3UYECKUX  SBJICHUHN
WK (PU3UYECKUX CBOMCTB TEJ: CAMOCTOSITENBHO COOMpPAaTh YCTAHOBKY
U3 U30BITOYHOTO HAOOpa 000PYAOBAHMS, OIUCHIBATH XO/ OIbITa U €r0
pe3ynbTaThl, (POPMYJIUPOBATH BHIBO/IBI

1.10

OPOBOAUTHh TPU HEOOXOAMMOCTH CEpPHUI0 TMPAMBIX HU3MEPEHHIH,
onpejenssi CpelHee 3HauyeHUuEe HU3MepseMOM BeIMYMHBI ((POKYCHOE
paccTosiHie coOuparolield JIMH3bI), 000CHOBBIBaTh BBIOOP cIrocoda
u3MepeHus (M3MEepUTEIHLHOTO Mpudopa)

1.11

IPOBOJIMTh HCCIICIOBAHWE 3aBUCUMOCTEH (DM3WYECKUX BEIUYUH
C HUCIMOJIb30BAHUEM NPSIMBIX U3MEPEHUM: TNIAHUPOBATH UCCIIEIOBAHNUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
MOJIY4YEHHOW 3aBHCUMOCTH (PU3MYECKHUX BEJIMYUH B BHUIC TaOIMIL
U TpauKoOB, JIeJIaTh BBIBOJIBI TI0 PE3YJIhTaTaM HCCIICOBAHUS

1.12

MPOBOJNTh  KOCBEHHBIE  M3MEPECHHS  (U3WYECKUX  BEJIMYHH:
IJIAaHUPOBATh M3MEPEHHUS, COOMpPaTh AKCIICPUMEHTAIBLHYIO YCTAHOBKY
Y BBINOJHATH WU3MEPEHHS, CIeaysd NPEeII0KEHHOW WHCTPYKIIUU,
BBIUMCIISITh 3HAYEHUE BEJIWYMHBI W AHAIM3UPOBATH IMOJYYEHHBIC
pe3yabTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPECHUI

1.13

coOmoAaTy  MpaBWia TEXHUKM  Oe3omacHOCTHM mpu  pabore
¢ J1abOpaTOpHBIM 000PYI0BaHUEM

1.14

Ppa3iindarTb OCHOBHBIC IIPU3HAKHW HN3YYCHHBIX (1)I/ISI/II'I€CKI/IX MO,Z[@HCI‘/’K
MaTcpualibHad TOYKa, a0COJIFOTHO TBEPAOC TCIIO, TOYCUHBIM UCTOUYHUK
CBCTA, JIy4, TOHKasd JIMH34, IIJIaHCTAapHas1 MOJAC/IbL aTOMAa, HYKJIOHHAA
MOJCJIb aTOMHOTO AApa

1.15

XapaKkTepu30BaThb MPUHLUIBl JEHCTBUS M3YyYEHHBIX IpUOOpOB
U TEXHUYECKHUX YCTPOWCTB C OINOPOM HA MX ONHUCAHUS, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MYECKUX SBICHHUM U HEOOXOAHUMBIE
(bu3nyuecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BATh CXEMbl W CXEMAaTUYHbICE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, W3MEPUTEIBHBIX pudopoB
¥ TEXHOJIOTMYECKHX MPOIECCOB MPHU PEIICHUH y4eOHO-TPAKTHUYECKUX
3a/1a4, ONTHYECKUE CXEMBI IS TIOCTPOCHHS N300PKEHHUIA B TIIOCKOM
3epKajie U coOuparolei J1uH3e
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1.17

NPUBOJUTH TPHUMEpPHl (HAXOAUTh WHPOPMAMIO O TMpUMEpax)
NPaKTHYECKOTO  HCIOIH30BAHHUS ¢u3ndecKuX ~ 3HAHWA B
MOBCEAHEBHON KW3HU JJisi  OOecredeHus Oe30MacHOCTH TIpH
oOparieHnu ¢ nmpuoopaMu u TEXHUICCKUMU YCTPONCTBAMH,
COXpaHCHUS 3I0POBbSI U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpeae

1.18

OCYIIECTBIISATH TOUCK UHPOpMAIUU (PU3NIECKOTO COACPIKAHUS B CETH
HNurepuer, camoctoaTenbHO (HOpMyIupys TOUCKOBBIN  3ampoc,
HaXOJWTb MYTH  ONPEAENEHUS  JOCTOBEPHOCTH  IOJYyYEHHOU
uH(pOpMAIIM Ha OCHOBE WMEIOIIMXCSA 3HAHUN M JIOMOJHUTEIHHBIX
VMCTOYHUKOB

1.19

UCIIOIb30BaTh TIPU  BBIMIOJHEHWH Y4YEOHBIX 3aJaHUM  HAy4YHO-
MOMYJISIPHYIO JTUTEPATYpy (HDU3UUIECKOTO COJEPIKaHUSI, CIPABOYHBIC
Marepuanbl, pecypchl ceth VHTEpHET; BIaAeTh MNpUEMaMU
KOHCIICKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOpMAIIMU U3 OHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

co3ZaBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILECHUS
Ha OCHOBE MH(GOpPMAIMHM U3 HECKOJbKHUX HCTOYHUKOB (PU3UYECKOTO
co/iepKaHus, NyOJUMYHO TPEACTABIATh PE3yJbTaThl MPOEKTHOM
WM UCCIIEIOBAaTEIbCKOM JAESATEIBHOCTH, TIPU 3TOM TIPAMOTHO
UCIIOJIb30BATh M3YYEHHBbIM NOHATUMHBIA anmapar Hu3y4aeMoro
pasznmena (QU3MKK U COMPOBOXKAATH BBICTYIUICHWE MPE3EHTAIUEH C
Y4€TOM OCOOEHHOCTEN ayJJUTOPUHN CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUM (DPU3NUECKUX
IPOLIECCOB paclpenesaTh O0O0s3aHHOCTH B TPYIIE B COOTBETCTBHUU
C TOCTaBJICHHBIMHM 3aJa4yaMH, CJICIWTb 32 BBINOJHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTUPOBATh  €ro, AaJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJIaJl B JIEATECIIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  MpPOSABISAL  T'OTOBHOCThb
paspemnaTh KOHQIUKTHI

IIpoBepsieMble 3JIeMEHTBI COAEPKAHMS

Kox Kox [TpoBepsieMble PJIEMEHTBI COICPIKAHUS
paznena DJIEMEHTA
8 MEXAHUWYECKUE SABJIEHUA
8.1 MexaHnnueckoe aBukeHue. MatepuanbHas Touka. Cucrema
oTcyera
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8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKCHUS

8.3 PaBHOMEpHOE IPAMONMHENHOE ABUKEHUE

8.4 HepaBHomepHOoe mnpsamoinuHeitHoe nBHkeHue. CpenHss
U MIHOBEHHas CKOpPOCTh Tejla IIpU HEPABHOMEPHOM
JBUKEHUN

8.5 Yckopenue. PaBHOYCKOPEHHOE IPSMOJIMHENHOE JIBUKEHUE

8.6 CBo0Ooanoe magenue. OneITh! [ anunes

8.7 PaBHoMepHOE [nBWKEHME 1O OKpykHOCTH. llepmonm wm
gactota oOpameHusi. JIuHelHas u yrJioBas CKOPOCTH.
L{eHTpOCTPEMHUTENBHOE YCKOPEHUE

8.8 [Tepse1it 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akoH HproToHa

8.11 [IpuHIMN Cynepno3uIu CU

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuita TpeHus: cuiia TPEHHS CKOJIbKEHUS, CHJIa TPEHUS
MOKOS1, IPYTH€ BUABI TPEHUS

8.14 Cuita TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHUE
cBOOOHOTO MaIeHUs

8.15 JBwxenune mianer Bokpyr Connna. [lepBas kocMuueckas
CKOopocTh. HeBecoMOCTh U ieperpy3ku

8.16 PaBHoBecue maTepuaibHONW TOYKHU. AOCOIIOTHO TBEPIOE
TEJO

8.17 PaBHOBecue TBepaoro Tema €  3aKpEIUIEHHOW — OCBIO
BpaieHuss. MomeHt cuibl. LleHTp TsxecTn

8.18 Nmnynse tena. 3menenne umnylibca. UMmysbe CUb

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeaktuBHOE NBMXKEHKE

8.21 Mexannueckasi paboTa ¥ MOITHOCTh

8.22 Pabora cun Tsoxkect, ynpyroctd, TpeHus. CBs3b dHEPTHUH
U pabOoThI

8.23 [ToTeHumanpHas SHEPrUs TENA, HOJHATOTO HAJl TOBEPXHOCTHIO

3emiin
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8.24

[ToTeHUMaNbHAsA YHEPTHS CKATOU MPYKUHBI

8.25

Kunernueckas sueprus. Teopema 0 KWHETUUECKOW SHEPTUU

8.26

3aKOH COXpAaHEHUS] MEXAHUUECKOW SHEPTUU

8.27

[TpakTyeckue pabOTHI:

OnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEeHUs Opycka
WIM JIBW>KEHUS 1IapUKa MO0 HAKJIOHHOMW MJIOCKOCTH.
OnpeneneHue YCKOpEHHs Tela IMPU PaBHOYCKOPEHHOM
JIBUYKEHUU IO HAKJIOHHOM TUIOCKOCTH.

HccrnenoBanne 3aBUCIMOCTH IyTH OT BPEMEHHU

OpU  PaBHOYCKOPEHHOM  JBIDKEHHMH 0€3  HavdalbHOU
CKOpOCTH.

[IpoBepka THMOTE3bI: €CIM TPH  PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HAaYaJIbHOM CKOPOCTH IMYyTH OTHOCSTCS Kak
PSA HEUETHBIX YHCENl, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIbKECHUS
OT CHJIBI HOPMAJIBHOTO /IaBIICHUSI.

Onpenenenue ko3P huirieHTa TPEHUS CKOJIbXKECHHUS.
Ornpenenenne KeCTKOCTH IPYKHUHBI.

Omnpenenenre padbOTHl CUJIBI TPEHUS MPU PABHOMEPHOM
JBMYKCHHUHU TEJIa MO0 TOPU30HTAILHON MMOBEPXHOCTH.
Omnpenenenne pabOTHl CUJIBI YOPYTOCTH TIPU TMOJABEME
rpy3a C HUCHOJb30BAaHUEM HEMOJBWKHOTO U TOABUKHOIO
0JIOKOB

8.28

du3NUECKUEe SBJICHUS B npupoac: IPUIINBbBI W OTJINBEI,
JABHMOKCHHNEC IIJIAHCT Conxeunon CUCTCMBbI, PCAKTHUBHOC
ABUKCHHUC JKUBBIX OPraHU3MOB

8.29

Texuuueckue YCTPOMCTBA: CIIUJOMETD, JATYUKU
MIOJIOYKEHHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETBI

MEXAHUWYECKUE KOJIEBAHM A 1 BOJIHBI

9.1 Konebarenbnoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHMii: TIepro/, YacToTa, aMIUIUTY/ 1a

9.2 MaremMatudyeckuil 1 NpyXUHHBIN MasTHUKU. [IpeBpamenne
DHEPTUU TIPH KOJIOATETHHOM JIBHKEHUN

93 3aryxaomue KoieOaHus.  BbolHyXIeHHBIE  KoJeOaHus.

Pesonanc
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94 Mexannyeckue BOJHBL. (CBOWCTBA MEXAHUYECKUX BOJIH.
[IpogonbHble W TONEpPEYHbIE BOJHBL. J[JIMHA BOJHBI
U CKOPOCTh €€ pacupocTpaHeHUs. MeXaHU4YeCKHUE BOJIHBI
B TBEPJIOM TeJie, CEHCMHUYECKHE BOJTHBI

9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 WNudpa3Byk u ynpTpa3ByK

9.7 [IpakTudeckue paboThI:
OnpeneneHne  4acToThl M Tepuoja  KoJieOaHUi
MaTeMaTU4eCKOro MasiTHUKA.
OrnpeneneHre 4acToThl U IEpHOJa KoJieOaHUN NPy KUHHOTO
MasiTHUKA
HccnenoBanne  3aBUCHUMOCTHM  Tepuoja  KoJiebaHUM
MOJABEUIEHHOI'0 K HUTH I'py3a OT JJIMHbI HUTH.
HUccaenoBanue 3aBUCUMOCTHU rnepuonaa KoJieOaHuit
NPY>KUHHOTO MasgTHUKA OT MaccChl Ipy3a.
[IpoBepka HE3aBUCUMOCTHU rnepuoa KOJIeOaHUM
rpy3a, T[OJBEIIEHHOT0 K HUTHU, OT MacChl TIpy3a
U KECTKOCTH MPY>KUHBI. 3MepeHne ycKkopeHusi CBOOOTHOTO
naJeHus

9.8 @u3znueckrue SBJIEHUS B NPUPOJE: BOCHPUSITHUE 3BYKOB
JKUBOTHBIMH,  3EMJIETPSICEHHUE, CEWCMHYECKUE  BOJIHBI,
IlyHaMH, X0

9.9 TexHuueckue  yCTpPOMCTBA:  3XOJIOT,  HMCHOJb30BaHUE
yJIbTPa3ByKa B ObITY U TEXHUKE

10 OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 OJIEKTPOMarHuTHOE IMOJIE.  DJIEKTPOMArHUTHBIE  BOJIHBIL.
CBoiicTBa 31E€KTPOMArHUTHBIX BOJIH

10.2 [IIxana 3IeKTPOMarHuTHHIX BOJIH

10.3 DIIeKTpOMaruuTHas npupoga cBera. CKOpPOCTb CBETa.
BosnHOBBIE CBOMCTBA CBETA

10.4 [IpakTudeckue paboTHI:
N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIUIBIO
MOOUIIBHOTO TenedoHa

10.5 dusnueckre ABJICHUS B IPUPO/Ie: OMOJOTHYECKOE EHCTBUE

BUJIUMOTO,  YJIbTPaUOJIETOBOIO W PEHTIE€HOBCKOIO
17163) e (1505171
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10.6 TexHunueckue YCTPOMCTBA: HCIIOJIb30BAaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
11 CBETOBBGBIE SABJIEHU A

11.1 JlyueBasa mozmenb ceta. IcTOUHMKH CBETa

11.2 [IpsimonuHetHOE pacpoCTpaHEHUE CBETa

11.3 Otpaxenue cBeta. [Imockoe 3epkaiio. 3aKOH OTPaKEHHsSI CBETA

11.4 [Ipenomnenue certa. 3akoH npenomieHus ceera. [lomaHoe
BHYTPEHHEE OTPaKEHUE CBETA

11.5 JIunza. Xox my4en B JIMH3E

11.6 Onrtnueckass ~ cucreMa  (poroammapara,  MHKpPOCKOMa
U TeJecKona

11.7 ['ma3 KaK ONTHYECKAs cucrema. bimszopykocTs
U TAJIbBHO30PKOCTh

11.8 Paznoxenue Oenoro cera B cnektp. OnbiTel HbroTOHA.
Clio’)keHMe CIIEKTpalIbHBIX BETOB. J(ucnepcus ceeta

11.9 [IpakTudeckue paboTHI:
HccnenoBanne 3aBUCMMOCTH yIVIa OTPAKEHHUSI CBETOBOIO
Jdy4a OT yrjia najeHusl.
N3yueHne  XapakTepUCTHUK  H300pa)K€HUsI  MpeaMeTa
B IJIOCKOM 3€pKaJe.
HccnenoBanre 3aBUCUMOCTH yIUIa MPEIOMIIEHUS CBETOBOIO
Jy4da OT yTJia MaJIeHNs Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tonyyenne wu300pakeHU ¢ TIOMOLIBIO coOMparolen
auH3bl.  OnpeneneHue  (POKYCHOro  pacCTOsHUSL U
ONTHYECKOU CUITBI COOMPAIOIICH JINH3HI.
OnBITHI 10 Pa3OKEHUIO OEJIOT0 CBETa B CIIEKTP.
OneITel 1O  BOCHPUSITUIO I[BETA MPEIMETOB TIPU  UX
HAOJIIOICHUH Yepe3 1IBETOBbIE (QUIBTPHI

11.10 dusnueckue sBICHUS B npupoje: 3armeHus CollHIA U
JlyHbl, IIBETa TEJI, ONTUYECKHE SBICHHS B aTMocdepe (1BeT
HeOa, pedpakuus, paayra, MUPax)

11.11 TexHuueckne yCcTpoWCTBA: OYKH, MEPHUCKOM, (hoToammapar,
ONTUYECKHE CBETOBOIBI

12 KBAHTOBbGIE ABJIEHUA

12.1 Omneitel Pe3epdopaa u minanerapHas Mmojaens aroma. Mozenb

aroma bopa
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12.2 Hcnyckanne # TMOIMJIOIIEHWE CBEeTa aToMoM. KBaHTHIL
JInnenyaTeie CIEKTPHI

12.3 PanuoaktuBHOCTB. Anbda-, 0eTa- 1 raMMa-u3JIy4eHus

12.4 Crpoenune atomHoro siapa. HykinoHHass Moaenb aTOMHOTO
sapa. M3oromnsl

12.5 PannoaktuBHbie mnpeBpamenus. Ilepmon  momypacnana
aTOMHBIX sIJIep

12.6 SAnepHble peakiuu. 3aKOHbl COXPAaHEHUS 3apsAI0BOTO
Y MaccOBOT'0 YHCEN

12.7 DHeprus CcBsI3U aTOMHBIX siep. CBsI3b MacChl U SHEPTUU

12.8 Peakunu cunTe3a u nenenus saxnep. Mcrounukn sHeprumn
ConHua u 3Be31

12.9 Snepnas sHepreTuka. /[elicTBue paaAMOAKTUBHBIX U3JIyYEHUN
Ha >KMBBIE OPTaHU3MBI

12.10 [IpakTuueckue pabOTHI:
HaGmoneHue  CIUIOIIHBIX M JMHEHYaThIX  CIEKTPOB
U3ITy4YEHUS.
HccnenoBanne TpeKOB: H3MEPEHUE DSHEPrUM  YaCTHUIIBI
10 TOPMO3HOMY TTyTH (110 hoTOorpadusim).
H3mepenne paaroakTUBHOTO (oHA

12.11 @dusnyeckue  SABJIEHUS B IPUPOAE:  €CTECTBEHHBIN
PaAMOaKTUBHBIN (OH, KOCMUYECKUE JY4YH, PaJIMOAKTUBHOE
U3ITy4YEeHHE MPUPOIHBIX MUHEPAJIOB, neicTBue
PaAMOAaKTUBHBIX U3JIyYEHUI HA OPTaHU3M YeJIOBEKa

12.12 TexHuueckne yCTpOMCTBA: CIIEKTPOCKOM, UHAUBUIAY ATbHBIN

NO3UMETp, Kamepa Buiibcona
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INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP)KAHUA 110 ®PU3UKE

Jlyisi mpoBeieHrsI OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMeHa Mo (us3uke (nanee —
OI'D mo ¢gu3uke) UCMONB3yeTCs MepeueHb (KOAU(PUKATOP) MPOBEPIEMBIX TpeOOBaHUMN
K pe3yibTaTaM OCBOEHHS OCHOBHOU 00pa30BaTebHOW MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa30BaHUS U PJIEMEHTOB COJIEPIKAHMUS.

IIposepsiembie Ha OI'D mo ¢u3uke TpedoOBaHMS K Ppe3yJbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K TIPESIMETHBIM pe3yIbTaTaM 0a30BOTO
TIPOBEPSIEMOTO YPOBHS OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbI
TpeOoBaHUS OCHOBHOT0 00111eT0 00pa3oBanus Ha ocHoBe PI'OC
1 [Tonumanue posu GU3MKKA B HAYYHON KapTUHE MUPA;

c(hopMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBS3H
Y TI03HABAEMOCTH SIBJICHUH MPUPO/IBI, O POJIU SKCIIEPUMEHTA B
busuke, 0 cucteMooOpasyromien posid PU3UKU B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH, 00 SBOJIFOIIUN
(bu3HUeCcKNX 3HAHUHM U X POJIU B LIEJIOCTHOM

€CTECTBEHHOHAYYHOU KapTUHE MHpa, O BKIAJE
POCCUNCKUX U 3apyOCKHBIX yUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
O0OBSICHEHHE TMPOIECCOB OKPYIKAIOMIETO MHUPA, PA3BUTHE TEXHHUKHU
1 TEXHOJIOTHU

2 3HaHUA O BHUAAX MaTepuu (BEIIECTBO U TOJIE€), O JBUKEHUU KakK
croco6e CyIecTBOBaHUS MaTePHH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUH CTPOCHHMSI BEIIECTBA, O (PM3UUECKOW CYIIHOCTHU SIBICHHM
IPUPOJIBI (MEXaHUYECKHX, TEIJIOBBIX, SJIEKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHUE Pa3IuyaTh SIBJICHUS MO OMHCAHUIO UX

XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOE (buznueckoe
SIBJICHUE;

yMEHUE Pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBICHUM
B OKpYXKalollleM MHpE, BBIJIENsAsI HMX CYIIECTBEHHBIE CBOMCTBa
(mpU3HaAKH)

3 Bianenne ocHOBaMHM NOHSATUHWHOIO amnmapaTra U CUMBOJUYECKOTO
A3bIKa (DU3UKHU U UCIIOJI30BAHUE UX JUISI pEIICHUs yUeOHbIX 3a/1a4;
YMEHUE XapaKTepu30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBJICHUS
U TpOLECChl, HUCHONb3YyS (yHAAMEHTaIbHbIE M SMIUPUYECKUE
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3aKOHBbI
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YMeHue onuchiBaTh U3yUYCHHBIE CBOMCTBA TeJ U (DU3UUYECKUE SBIICHHUS,
UCIIONb3Ys (PU3NUECKUE BEIIMUUHBI

Brnanenne ocHOBaMM METOAOB HAy4YHOrO INIO3HAHHUS C Y4YETOM
coOMI0ICHNS TTPaBUJI OE30MACHOTO TPy Aa:
HaOMIOJieHNEe (PU3MYECKUX SBJICHUH: YMEHHE CaMOCTOSTEIbHO
coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa
000py10BaHUs 110 UHCTPYKIIMH, OMKUCHIBATh XOJ1 ONBITA U 3alUChIBAThH
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOJBL;
IPOBEJICHHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX
BEJINYMH: YMECHHUEIUIAHUPOBAaTh  HU3MEPEHUS,
CaMOCTOATENILHO coOupaTh FIKCIIEPUMEHTAIILHYIO YCTaHOBKY
o WUHCTPYKLNH, BBIUHCIIATh 3HAYECHUE BEIUYUHBI
Y AaHAJIM3UPOBAThH IIOJYYECHHBIE PE3YJbTAThl C YU4ETOM 3aJaHHOMN
NOTPEIIHOCTU PE3YJIBTATOB U3MEPEHHUI; IPOBEICHUE HECIIOKHBIX
AKCIIEPUMEHTAILHBIX HMCCIIEIOBAHUIA; CAMOCTOSITEIBHO COOUPATh
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U NPOBOJMTH
HCCIIEN0BAHUE () MHCTPYKLWH, NPEJICTaBIATh
MOJIyYeHHBIC 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOJIHIL
U TpaduKOB, YUYUTHIBATh MOTPEUIHOCTH, JI€1aTh BBIBOJABI IO
pe3yJIbTaTaM UCCIEeN0BaHUs

[lonumanue  XapakTepHBIX  CBOWCTB  (PU3MYECKUX  Mojemei
(MaTepuanbHasg TOYKa, aOCOJTIOTHO TBEPIOE TENO, MOJEIU CTPOEHUS
razoB, JKMJAKOCTEH U TBEpABIX TeJ, IJaHETapHas MOJENIb aToMma,
HYKJIOHHass MOJEIb AaTOMHOIO SApa) W YMEHUE NPUMEHATh HX
JUTSE OOBSICHEHUST (PU3UYECKUX MPOIIECCOB

YMmenue oOBSICHITh (PU3NUIECKUE MPOIECCHl M CBOWCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO
XapaKkTepa, B YaCTHOCTH, BBISBJISATh NMPUYNHHO-CIICJICTBEHHBIE CBSI3H
U CTPOUTh OOBSCHEHHWE C ONOPOH Ha HW3YYEHHBIC CBOWCTBA
dbusnuecknux sBIEHUM, (PU3MYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIH

YMeHue pemarb pacyeTHble 3amauu (Ha ©Oaze 2-3 ypaBHEHHUH),
UCTIONIb3YsSI 3aKOHBI H  (OPMYJIBI, CBS3BIBAIOIINE (PUBHUECKHE
BEJIMYMHBI, B YACTHOCTH, 3aIMChIBATh KpaTKOE YCIOBUE 3aJauH,
BBISIBJISITh HEJOCTAIONIUE JaHHbIC, BHIOMPATH 3aKOHBI U (HOPMYJIBI,
HEO0OXOIUMBIE JJI €€ PEIICHUs, UCII0JIb30BaTh CIPABOYHBIC JIAHHEIE,
IPOBOJUTh PacyeTbl U OLEHHBATh PEATUCTUYHOCTH IOJIYYEHHOTO
3HauYCHUs (PU3NYECKON BEIMYUHBI; YMEHHE ONpPEAesATh Pa3MEPHOCTh
(bu3rUecKol BETMYMHBI, TOJYYCHHOU MPU PEIICHUH 3a/1a4u

VYMenue XapaKTCPpHU30BaATh  IPHUHIMIILI I[eﬁCTBPIH TCXHHUYCCKHX
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YCTPOMCTB, B TOM YHCJE OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX
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TEXHOJIOTUYECKHUX MPOLIECCOB MO MX OMUCAHUIO, UCIIONb3YSl 3HAHUS
0 CcBOWCTBaX (DU3MYECKUX SIBICHUI M HEOOXOAUMBbIE (PU3NYECKUE
3aKOHOMEPHOCTH

10 YMeHue  UCHojib30BaTh  3HaHUS O  (UBMYECKHX  SIBJICHUSX
B TOBCEJHEBHOW KHM3HM JUIsl  oOecriedeHHuss Oe30MacHOCTH
npu oOpameHud ¢ OBITOBBIMH NPUOOpPAMH U TEXHUYECKHUMHU
yCTPOMCTBAMH, COXpPaHEHHsI 370pPOBbSI M COONIOACHHUS HOPM
HKOJIOTMYECKOTO IIOBEJIECHUS B OKpYXKAIOIIEH cpene; MOHUMaHUe
HEOOXOMMOCTH NPUMEHEHUS JOCTHKEHUM (PU3MKU U TEXHOJIOTHi
IUTS PAllMOHATBHOTO IPUPOIOTIOIH30BAHUS

11 OneIT mowucka, npeoOpa3oBaHUs M MPEACTABICHHUS WH(OpMaIUU
(Gu3MuecKoro coAep>KaHusg C HCHOJIb30BaHUEM HH(GOPMAILIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH;

YMEHHE OIEHUBaTh JOCTOBEPHOCTh IMOJYYEHHOH HWH(pOpMaLuu
HAa OCHOBE MMEIOIIMXCS 3HAHUM U IONIOJIHUTEIbHBIX HCTOYHHUKOB;
YMEHHE HCIOJIb30BaTh IIPU BHIIOJHEHUH YU€OHBIX 3aJJaHHI Hay4YHO-
HNOMYJISIPHYIO JTUTEPATYPY (U3UUECKOrO COACpPIKAHUS, CHPABOYHBIE
MaTepualbl, pecypcesl cetu uTepHer;

BJaJicHHEe 0a30BBIMM HaBBIKAMU TpeoOpa3oBaHusi HHGOPMAINH
U3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHE CO3/aBaTh
COOCTBEHHBIE THUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
UH(POpPMAIIMHU U3 HECKOJIBKUX UCTOYHUKOB

IlepedeHb 3J1eMeHTOB co/iep:kaHus, NpoBepsieMbix HA OI'D no pusuke

Kon [IpoBepsieMblii 3JIEMEHT COJEPHKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexannueckoe nBWkeHHE. MarepuanbHas Touka. (CucrtemMa oOTCYeTa.

OTHOCHUTENILHOCTD JABHXKCHUA

1.2 PaBHOMepHOE U HepaBHOMEpHOE aBUKeHUE. Cpeansia ckopocTb. Dopmya
JUISL BBIYUCIIEHUS CPETHEN CKOPOCTH:

v S

t

1.3 PaBHOMEpHOE TPSMOJIMHENHOE JIBUKEHHUE. 3aBUCUMOCTh KOOPJAMHATHI TEJIa
OT BPEMEHH B ClIy4ae PaBHOMEPHOT'O MPSIMOJIUHEHHOTO ABUKEHUS:

X(t) = Xo + Vit
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['paduku 3aBUCMMOCTH OT BpEMEHHU ISl MPOEKUUU CKOPOCTH, MPOEKIIUU
IIEpEMEILICHNS], TIyTH, KOOPAMHATBI NPHU PABHOMEPHOM IPSMOJIUHEUHOM
JBHYKCHUH

1.4 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHHU B CIIy4ae paBHOYCKOPEHHOIO
MPSMOJIMHEWHOTO JIBHYKCHUS
2
g
xt)=x,+v, t+a,-
DopMyIIbl 1T TPOCKITUU TIEPEMEIIICHHUSI, POCSKIIUN CKOPOCTH U TTPOCKITUU
YCKOPEHHS MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKCHUU:
2
g
s.(H=v, - t+a, - ,
2
v.()=v, +a, -t
ax(t) = const,
Vax? — Vi = 2ax8x.
['paduxu 3aBUCUMOCTH OT BPEMEHHU JJIsl MPOCKIUU YCKOPEHUs, MPOCKIUU
CKOPOCTH, MPOEKIIMU MEePEeMEIIeHUs, KOOPAUHATH TIPU PABHOYCKOPEHHOM
NPSIMOJIMHEWHOM JBUKEHUU
1.5 CpoOonnoe nagenue. ®opmyiibl, ONMUCHIBAIOIINE CBOOOIHOE MAJICHUE Tella
M0 BepTUKAIM (ABWKCHHWE Tejda BHHU3 WJIM BBEPX OTHOCHUTEIBHO
NOBEpPXHOCTU 3emMin). ['paduku 3aBHCUMOCTH OT BpEMEHHU JJI MPOEKIIUU
YCKOPEHHs, MPOEKUHUU CKOPOCTH M KOOPJIMHATHI MpPU CBOOOJHOM
NajieHuu Tejia Mo BEepTUKAIU
1.6 CKopoCTh PaBHOMEPHOI'O JBHKEHMS Tella IO OKpyx)HOCTU. HanpaBnenue

CKOPOCTH.
dopmyiia IS BBIYUCIICHUS CKOPOCTH Yepe3 pauyC OKPYKHOCTH ¥ ITEPHO,T
oOparteHus:

2R
V= T -

LlenTpocTpeMurenbHOE ycKopeHue. HanmpaBieHrne HeHTPOCTPEMUTEIBHOTO
yckopenust. Dopmyna i1 BBIYUCIECHUS YCKOPEHMUS:

I\

®dopMyiia, CBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaLICHUS:
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v 1
T
1.7 Macca. IImotHOCTh BemecTBa. @opmyiia i BBIYMCIEHUS IUIOTHOCTHU:
p_m
v
1.8 Cuia — BekTopHas ¢uzudeckas BeanuuHa. ClioxeHnue Cuil
1.9 SIBnenue nnepuuu. [lepsoiii 3akoH HeroToHa
1.10 | Bropoii 3akoH HproTOHA:!
F=m-a.
CoHanpaBleHHOCTh  BEKTOpa YCKOPEHHs Tella M BEKTOpa  CHJIBI,
JEUCTBYIOLIEH HA TEJIO
1.11 | B3aumoneiictBue ten. TpeTuit 3akoH HeroToHa:
Fyy=—F,
1.12 | TpeHue nokos u TpeHHe CKOoIbxkeHusa. Dopmyia i1l BBIYUCIEHUS MOy
CWJIBI TPEHUSI CKOJIbXKEHUS:
F,=un-N
1.13 | depopmanus tena. Yopyrue u Heynpyrue aedopmainuu. 3aKoH yHnpyrou
nedopmarmu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOe TAroTeHne. 3aKOH BCEMUPHOTO TATOTEHUS:
F=c.n ™
R2
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO MaJCHHUS.
dopMmyia 115l BBIYUCIECHUS CUIIBI TSKECTH BOJIM3U TOBEPXHOCTH 3€MJIH:
F =mg.
JIBmwxenne 1utaner Bokpyr Connua. IlepBasg KocMuYeckasi CKOpPOCTb.
HeBecomocTh u neperpysku
1.15 | Ummynbe Tena — BeKTopHas (pu3nyeckas BETUYHHA.

p=my

Nmnynbee cucteMsl Ted.
N3menenue ummynbsca. MiMimyibc cuibl
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1.16 | 3akoH cCoXpaHEHHUs UMITYJIbCA JJIsl 3AMKHYTON CUCTEMBI TEI:

p =my, + m,v, = const.

PeaxtuBHOE nBIDKEHNE

1.17 | Mexanuueckas padota. opmysa AJig BHIYUCICHHS pabOThl CHUIIBL:

A = F’s cosa.

Mexanngeckast MOITHOCTE:
N A

t

1.18 Kunernueckasi v noTeHIMagibHas SHEPTUsl.
dopmyna Jyisl BBIYUCICHUS! KHHETUYECKOU SHEPTUU:

TeopeMa 0 KHHETUYECKON DHEPTUM.
dopMyita Uil BBIYACIEHUS NOTCHIMAIIBHON DHEPTUU TENA, MOAHITOTO HAJl
3emuiei:

E, = mgh

1.19 | Mexanuueckas SHEprus:

E=Ei +E,

3aKkOH COXpaHEHUsT MeXaHWyeckod sHepruu. @Dopmyna [Uisi 3aKOHA
COXPAHEHUS] MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

IIpeBpaleHne MEXaHUYECKOW SHEPTUU ITPU HATTMYMH CUIIbI TPEHUS

1.20 | IIpocThie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Peruar. MoMeHT cuitbl:

M = Fl.

VYcioBue paBHOBECHS pblyara:

M1+M2+...:O.

[ToaBMKHBIN ¥ HETIOABM)KHEIN OJIOKH.

KHH — AHOHe3Haﬂ
IIPOCTHIX MEXAaHU3MOB, 1~

3aTpadycHHast
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1.21 JlaBneHue TBepaoro Tena.
dopmyna sl BBIYUCICHUS JaBJICHUS TBEPIOTO TeEJIA:

p=—-

S
JlaBnenue raza. ATMochepHoe AaBJcHUE.
['uapocratuyueckoe naBiIeHUE BHYTPH KHUIKOCTH.
dopmyna sl BEIYUCICHUS JaBJICHUS] BHYTPH KUIKOCTH:

p:pgh+pam

1.22 | 3akon Ilackans. ['mapaBnuueckuil mpecc

1.23 | 3akon Apxumena. @opmyna AJisl ONPEICICHUS BHITAIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE B )KUIAKOCTh WJIU a3:

FApx. :ng

VYcnoBue minaBaHus tena. Ilnapanue CYI0B U BO3YyXOILIaBaHUC

1.24 | Mexannueckne KojeOaHus. AMIUIMTYAa, MEPUOA U YacTOTa KOJCOAHMIA.
dopmyia, 1
CBSI3BIBAIOIIAS YACTOTY M MEPHOJI KojiebaHuid: V= _

T

1.25 | Maremarnueckuii W TIPYKHHHBIM MasTHUKH. lIpeBpamienue sHepruu
pU KoJ1e0aTeIbHOM JABHKEHUU

1.26 | 3aryxaromnue konebanus. BeiHy)1eHHBIC KoJieOanus. PesoHanc

1.27 | Mexanuueckue BOJIHBL. [IpononapHbIE M TonEpedHbIe BOJIHBI. JJIMHA BOJIHBI
Y CKOPOCTB PacCIpOCTPAHEHUS BOJIHBI:

A=v.T

1.28 | 3Byk. I'pomKkoOCTh 1 BbIcOTa 3ByKa. OTpaskeHUE 3BYKOBOM BOJIHBI HA TPAHHULIE
aByx cpel. UHdpa3Byk U ynbTpa3ByK

1.29 |IlpakTuueckue paboThI

N3mepenne cpeHeil IIIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; )KECTKOCTH
HOPYXKHUHBI; KO3(PPUIMEHTa TPEHUS CKOJIbKEHUS; paldOThl CUJIBl TpPEHUS,
CHJIbI YNIPYTOCTH; CpPEAHEW CKOpPOCTHU JIBWKEHHUS OpycKa IO HAKJIOHHOM
IUIOCKOCTH; YCKOpeHHMsT Opycka TMpH  JBM)KEHHMH [0 HAKJIOHHOU
MJIOCKOCTH; YacTOThl M MEpHOJia KoJeOaHU MaTeMaTUYeCKOro MasiTHUKA;
YacTOThl W MepHoja KoJieOaHWM MPYXUHHOINO MAasTHUKA; MOMEHTa
CHJIbI, JCMCTBYIOLIETO Ha pbluar; paboThl CHIIbI YIIPYTOCTU MPH MOIBEME
rpy3a C TMOMOUIbIO HEMOJABHXKHOTO OJI0OKa; paboThl CHUJIBI  YIOPYTOCTH
OpU MOAbEME Ipy3a ¢ HOMOUIbIO MOJBUKHOIO OJIOKA.

HccnenoBanre 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00beMa MOTrpyKEHHOM
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YacTH TeJIa U OT TJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTU BBITAJIKUBAIOIICH
CWJIbI OT MAacChl T€Jla; CUJIBI TPEHHUS CKOJIbKEHUS OT CUJIbl HOPMAJIbHOTO
JABIECHUST W OT pPOJAa MOBEPXHOCTH; CHJIbl YNPYrOCTH, BO3HHUKAIOUIEH
B MpYyXUHE, OT CTeNeHU JedopMalvul MPY>KUHBI, YCKOpeHus Opycka oT
yIjla HaKJOHA HaIpaBIISIONIEH; nmepuoja (4acToThl) KOJICOAHUN HUTSIHOTO
MasTHUKA OT JJUHBI HUTH; TIEPHOJA KOJIEOAHWN TPYKUHHOTO MasiTHUKA
OT MAacChl Tpy3a U KECTKOCTH MPY>KUHBI; HCCIICIOBAHUE HE3aBUCUMOCTHU
nepuoja KojaeoaHu HUTSHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka ycioBUsi paBHOBECHSI pblyara

1.30

Ou3nyecKue SBJICHUS B TPUPOJEC: NMPUMEPHI ABMKEHUS C Pa3IUYHBIMU
CKOPOCTSIMA B JKHBOM U HEXUBOW NPUPOAE, ACHUCTBUE CHUIIbI TPEHUS
B MPUPOJIC€ U TEXHUKE, IPWINBbLI U OTIUBBI, ABWKEHHE MIaHeT COJHEYHOM
CHUCTEMBI, PEAKTUBHOE JIBUKECHHE MWBBIX OpPraHU3MOB, pblYard B TeIE
YelioBeKa, BIMSHUE AaTMOC(EpHOro [aBJICHUS Ha IKUBOM OpraHU3M,
IIaBaHue pbIO, BOCHPHUATHE 3BYKOB JKHMBOTHBIMU, 3E€MIIETPSICEHUE,
CECMUYECKHE BOJIHBI, IlyHAMH, 3XO0

1.31

TexHnueckune ycTpoicTBa: COUAOMETP, JAATYUKH IMOJIOKEHHUS, PACCTOSIHUS
U YCKOPEHMs, AMHAMOMETp, MOAIIUIHUKH, PAKEThl, pblYar, MOJABUXHBIN
U HEIMOJBWWXKHBIM OJIOKH, HAaKJIOHHAsl IUIOCKOCTb, IMPOCTbIE MEXaHU3Mbl
B ObITy, cooOmamomuecs COCyAbl, YCTPOMCTBO  BOJOINPOBOJA,
TUIPABIMYECKUN TIpecc, MaHOMETpP, OApOMETp, BHICOTOMEp, MOPIIHEBON
HAcoc, apeoMeTp, 0JXOJIOT, UCIOJIb30BAaHUE YIbTpa3Byka B  ObITY
U TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Mojenu TBEpAOro, >KUIKOIO M Ta3000pa3HOro COCTOSTHUMN
BeecTBa. Kpucrammueckue u aMopgHble Tena

2.2

JlBwkenne dactuil BemiectBa. CBs3b CKOPOCTH  JBMIKCHHUS  YaCTHI]
¢ Temneparypoid. bpoyHoBckoe nBmkenue, nudhy3us

23

CMmauuBanue u KalTJUUIAPHBIC SABJICHHA

24

TennoBoe pacIMpeHne U CKATHE

25

TemnoBoe paBHOBECHE

2.6

BuyTtpennsisi aneprus. Pabora u temionepenaya Kak crocoObl U3MEHEHUs
BHYTPEHHEW SHEPTUU

2.7

BI/II[BI TCILIoNCpCaaYn: TCIUIOIIPOBOIHOCTb, KOHBCKIUSA, U3JIYYCHUC

2.8

Harpesanne wu oxmaxaenue Tten. KommyecTBO TEmoThl. Y AenbHAs
TEIUIOEMKOCTD:
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Q=cm(t,—t))
29 3aKOH COXPAaHEHUS SHEPTUU B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEITIOBOTO
Oananca:
Q+Q:+..=0
2.10 | Wcnapenue u KoHaeHcanus. VI3MeHeHne BHYTPEHHEW dHEPIUM B MPOLECCE
UCIIapeHUs] W KOHJeHcauuu. KuneHue >KMIOKOCTH. YAelbHas TeIuioTa
napooOpa3oBaHUs:
L_0
m
2.11 | BmaxxHoCTh BO3ayXa
2.12  |IlmaBneHne w KpucTam3anus. V3meHeHWe BHYTPEHHEHM OJHEPIUH
IIPY [UIABJIEHUN U KPUCTAJUIM3ALUU. Y IeJIbHAs TEII0Ta IIJIaBICHU:
A0
m
2.13 | BHyTpeHHss 2HEprus CropaHvs TOIUIMBA. Y I€JIbHAs TEIUIOTA CrOpaHUs
TOIUINBA:
qg 0O
m
2.14 | [Ipunuumns paboTs! TernoBbix Asurareieit. KIIJ[ TemmoBoro nurarens
2.15 | [IpakTuyeckue paboThI
WN3mepenne  yaenpHOM  TEINIOEMKOCTH — METAJUIMYECKOI0  LIWIMHAPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW KOMHATHOM TEMIIEPATYPHI
(UKCHPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HarpeThlii IWIMHAP;
KOJIMYECTBA TEIJIOTHI, OTJAHHOI'O HAIPETBIM LUIUHIAPOM, IIOCIIE Oy CKaHHUS
€ro B BOAY KOMHAaTHOW TeEMIEPATypbl; OTHOCUTEIBHOMN BIIAJKHOCTH BO31yXa;
YACJIBHOM TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanre U3MEHEHUsT TEMIIEPATypbl BOJBI IIPH Pa3IMYHBIX YCIOBUSX;
SBJICHUS] TEIJIOOOMEHa MpU CMENIMBAaHMM XOJOJHOM M ropsyeil BOJbI;
IIpOLIECCa UCIIAPEHHUS
2.16 | ®usnyeckue ABIEHUS B OPHUPOJAE: IOBEPXHOCTHOE  HATSHDKCHHE
Y KalWUISIPHBIE SBJIICHHWS B NPUPOJE, KPUCTAUIBI B NPUPOJE, U3ITYyUYCHHE
ConHila, 3amep3aHue€ BOJOEMOB, MOpPCKUE Opu3bl; 0Opa3oBaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuueckue YCTPOWCTBA:  KalWUISPbl, MPUMEPbl  MCHOJb30BaHUS

KPUCTAJUUIOB, XUJIKOCTHBIA TEPMOMETp, NAaTUYUK TEMIEPATyphl, TEPMOC,
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CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETPHI, ICUXPOMETpP, NapoBasi TypOuHa,
JIBUTaTeJIb BHYTPEHHETO CrOPAaHMS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpu3zanus Tel. [[Ba Buja JIEKTPUYECKUX 3apsi/iOB

3.2

BzaumopeiictBue 3apsikeHHBIX Tel. 3akoH Kynona

33

3aKoH COXpPAaHCHHA JJICKTPHUUICCKOI'O 3apsiaia

34

Onextpudeckoe nose. HanpspkeHHOCTh AnekTpuuecKkoro mostst. ITpuHiun
CYIIEPIO3UILINU AJIEKTPUUECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsfoB. JleicTBHE 3IEKTPUYECKOTO  MOJIs
Ha JIEKTpUUYECKHe 3apsiabl. [I[pOBOJHUKH U TUAIIEKTPUKU

3.6

[TocTosiHHBIN 3JIEKTpUYECKU TOK. [[elcTBuUs 3iekTpudeckoro toka. Cuna
toka. Hanpsiokenue.

I gq
‘

U _4

q

3.7

DNEeKTPUYECKOE COMPOTHBIICHHE. Y ICITbHOE IIEKTPHUYECKOE COMPOTURIICHHE:

3.8

3akoH Oma I y4aCTKa 3JI€KTpI/I‘{CCKOﬁ OCIIn:

I U

R

39

[TocnenoBaTenpHOE COEAMHEHNUE MPOBOHUKOB:

Il :Ing:Ul +U2;R:R1 +R2.
Hapanneanoe COCAUMHCHHUC ITIPOBOAHHUKOB PABHOI'O COIMPOTUBIICHUA!

Kl
U=U;I=1+1; R=__.
1 2 1 2 2

CwmenianHble COEMHEHUS IPOBOTHUKOB

3.10

PaboTa 1 MOUTHOCTbH 3JEKTPUUYECKOTO TOKA.

A=U-1-t;P=U"1

3.11

3akoH J[xoynsa-Jlenma:

Q=I*"R-t
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3.12 | OmbIT Opcrena. MarHuTHOE TOJIE IPSIMOTO MPOBOJHHUKA C TOKOM. JIMHUM
MAarHUTHOW MHIIYKIIUU

3.13 | MarautHOE moJI€ MOCTOSHHOTO MarHuTa. B3ammoaencTBUe MOCTOSHHBIX
MarHuTOB

3.14 | eiicTBHE MarHUTHOTO IOJIS HA TPOBOJAHUK C TOKOM

3.15 OnbiTel @apanes. SABaeHKUE 2IEKTPOMarHuTHOM nHAYKIMH. [IpaBuio Jlenmna

3.16 |IIpakTudeckue pabOThI
N3mepeHne BIEKTPUYECKOr0 COMPOTUBIICHHUS PE3UCTOPA; MOIIHOCTH
ANEKTPUUECKOTO TOKA; pabOThI JIEKTPUUECKOIO TOKA.

HccnenoBanre 3aBHCUMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B IPOBOIHUKE
(pe3ucTophl, JIaMIOYKa), OT HANpPsDKEHWsT Ha KOHIAX IPOBOJIHUKA;
3aBUCUMOCTH COMPOTHUBIICHUS OT JJIMHBI TPOBOJHWKA, IUIOMIAINA €0
MONEPEYHOr0 CEYEHHUSI M YAECIBHOIO COIPOTUBIICHUS.

[IpoBepka npaBuia LTSt AJIEKTPUUYECKOTO HaIPSKESHUS
MpU MOCIEA0BATEIbHOM COEIMHEHUU MPOBOJHUKOB; MpaBWiIa AJISI CHUIIbI
ANEKTPUYECKOT0 TOKAa MpPH NapajUIe]IbHOM COEIWHEHUU MPOBOJHUKOB
(pe3ucTOpHI U TaMITOUYKA)

3.17 | ®uznveckue SBICHUS B MPUPOJE: IICKTPUUECKHE SBICHHS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHuTHOE MoJie 3emiu, Apeid
MOJIFOCOB, POJb MAarHUTHOTO MOJsA IS KWU3HUM Ha 3emile, MOJSPHOE
CUSIHUE

3.18 | TexHuyeckue yCTpOMCTBA: JIIEKTPOCKOII, aMIIEPMETP, BOJIBTMETpP, PEOCTAT,
CYCTUYHMK ODJICKTPUYECKOM DHEPruH, dSJIECKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpuMepsI), ANEKTPUUYECKUE
MPEAOXPAHUTEIHN, DJIEKTPOMATrHUT, AIEKTPOABUTATENh MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOIO TOKa

3.19 | DnekTpomaruuTHbie BOIHBI. [[IKana 3neKTpOMarHUTHBIX BOJH

3.20 |JIyueBas Monensb cBeta. [IpsmoiinHeitHOEe pacnpoCcTpaHEeHHE CBETa

3.21 | 3akon oTpaxkeHus ceta. [lnockoe 3epkaino

3.22 |IIpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | lucniepcus cBera

3.24 | JIunza. Xona nyyed B nuH3e. DokycHOe paccrosiHue JuH3bL. OnTuueckas
cuJia JIMH3bIL:

D=1/F
3.25 |I'ma3 kak ontuyeckas cucrema. OnTuyeckre npuoopsl
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PaGouas nporpamma | ®usnka. 7-9 kiraccer (0a30BBIi YPOBEHB)

3.26

[IpakTruueckue pabOThI

W3mepenne onTuyeckol Ccuibl  coOuparomie  JHUH3B;  (POKYCHOTO
paccTtosiHusl coduparomieil JMH3bl (IO CBOMCTBY paBEHCTBA pPa3MeEpPOB
npeaMeTa W M300paxKeHHs, KOrja MpeIMeT pacloloXeH B JIBOHHOM
¢dokyce), mokaszaress NpeToOMIICHHs CTEKIIA.

HccnenoBanre CBOMCTBA M300pa)K€HUsS, IMOJIYYEHHOTO C MOMOUIBIO
coOuparoleit JTUH3bIL; U3MEHEHHsI (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa MPEJIOMIIEHHS CBETOBOIO JIyya OT yrIjla MajeHMs
Ha TPAHMIIE «BO3IAYX — CTEKIIO»

3.27

®usnueckre sABIeHUs B npupone: 3armenusa Conxua u JIyHel, nsera Ten,
ONITUYECKHE SIBICHUA B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

3.28

TexHudyeckne ycTpoWCTBa: OYKH, MEPUCKOIN, (oToarmapar, ONTHUYECKUE
CBETOBO/IbI

KBAHTOBGLIE ABJIEHUA

4.1

PamnoaktuBHOCTE. Anb(a-, OeTa-, raMmMa-usnydeHus. Peaknmm anbda-
u OeTa-pacmnajaa

4.2

Omneitel Pe3epdopna no paccesuuto anbda-yactuu. [lnanerapHas moaenb
aToma

4.3

CocTtaB aTOMHOTO Asapa. H3oTo1bI

44

[lepuon nosypacnana aTOMHBIX SIACP

4.5

SAnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAA0BOI0 U MACCOBOTO YUCEI

4.6

dusnueckre SBICHUS B MPUPOJAE: €CTECTBEHHBIM pPaTuOAKTHUBHBIA (OH,
KOCMMYECKHE JIy4M, PAJUOAKTHUBHOEC W3JIyYECHHUE NPUPOIHBIX MHUHEPAJIOB,
JNENUCTBUE PATMOAKTUBHBIX U3JIyYEHUN Ha OPTAaHU3M YEJIOBEKa

4.7

TexHu4yecknue yCTpOMCTBA: CHEKTPOCKOI, WHAUBUIYAIbHBIA JTO3UMETD,
kamepa BuiibcoHa, siepHas 3HepreTruka
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