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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeboBaHUN K pe3ylbTaTaM OCBOCHMsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydeToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd U OpraHu3alMi0 H3y4deHHs (QU3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro mMaTrepualia Io rojam
o0ydeHust (1o Kjiaccam), NpeajgaracT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YeTe BO3PACTHBIX
0COOCHHOCTEH 00yYarommXcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboueil MporpaMmsl 10 yueOHOMY MPEIMETY.

Ou3rKa SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMueld U Qu3ndeckoi reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, MpeNocTaBisieT HaumOojee siCHble oOpas3lpl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE TMPENIoyiaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEeI0BaHUS;

® UHTEPHPETUPOBATH JaHHbIE U UCIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA IS TOTYUECHUS

BBIBOJIOBY.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHLENINK penofaBaHus yuedHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00111€00pa30BaTENbHbBIE TPOTPAMMBI.

[enu uzydenust pu3uku:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHHS OOydYaloluXcsi K HaydyHOMY HW3YYEHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTaBIECHUI O HAyYHOM MeEToJA€ TMO3HaHUs U (OPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



e (opmupoBaHHE HAYIHOTO MHPOBO33PECHHSI KaK pe3yJabTaTa U3YYCHHsS] OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHuE MPEACTABICHUN O POIN (PUUKU AJI PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

® pa3BUTHE NPEJCTaBICHUNA O BO3MOXKHBIX chepax Oyaymieil npodeccruoHaIbHON
NEeSITeIbBHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHX Ienedl mporpamMmbl 10 (UM3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIeUnBaETCS pPELICHUEM CIAeAYIOLUX 3a/1a4:

e [pUOOpPETeHHE 3HAHMM O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHHIl ONHCHIBaTH U  OOBACHATH (PHU3UYECKHE SBJICHHUS C
MCIIOJIb30BaHUEM TOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB PELICHUS MPOCTEHINNX pacueTHBIX 3aJad C HUCHOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YMEHUN HaOIOAaTh TMPUPOAHBIC SBICHUS U BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl U SKCIEPUMEHTAIbHBIE MCCIENIOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTEIEHBIX TPHOOPOB;

® OCBOCHHE IPUEMOB pPabOTHI ¢ WHPOpPMAIUECH (U3HUYECKOTO COJCpIKAHUS, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (HU3UKH, aHAIU3 W KPUTHUYECKOES
OLICHUBaHKE WH(OPMALIUH;

® 3HAKOMCTBO cO chepamu npodecCuoHaTBLHON EATEeIbHOCTH, CBI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3HUYECKOM
HAYKH.

OO1ee 9uciio 9acoB, PEKOMEHJIOBAHHBIX IS M3YYCeHUS (U3HKH Ha 0a30BOM YPOBHE, —

238 gacoB: B 7 kiacce — 68 vacoB (2 yaca B Hezleln0), B 8 kitacce — 68 "acoB (2 yaca B HECIIO),
B 9 kiacce — 102 ygaca (3 vaca B HE/IETIO).

[Ipennaraemeiii B mporpamMme Mo (QHU3MKE MepedeHb JTa0OpaTOPHBIX pabOT U OMBITOB
ABJIIETCS. PEKOMEHIaTEJIbHBIM, YUUTEIb JIeaeT BHIOOP IPU MPOBEACHNUN Ja0OPATOPHBIX paboT U
OTIBITOB C YUY€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00yUYarommxcs, CIUCKa SKCIEPUMEHTATBHBIX
3a/laHui, pesiaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOT'O AK3aMeHa Mo (PHU3UKe.

COJAEPKAHUE OBYYEHUS
7 KUIIACC
®Du3uka v eé poJib B IO3HAHUM OKPY:KAOIIEro MUpA.

Oduznka — Hayka o mpupoje. SBneHus npupoabl. GU3NYecKue SIBICHUS: MEXaHUYECKHe,
TEIUIOBHIE, ATIEKTPUUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

O®uznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepennii MexxayHapoHas CUCTEMA €TUHUII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH W3Y4arOT Npupony. EcTecTBeHHOHay4YHBIN
METOJI TIO3HaHWs: HaOJIOJCHHE, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpPKE THMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(bU3UYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH

Hemoncmpayuu.

1. MexaHunueckue, TEIUIOBBIE, DIEKTPUUECKHE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. dusudeckue MPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHI aHAJIIOTOBBIM M ITU(POBBIM
npudopom.



Jlabopamopnwvie padbomot u onvimol.

OnpeneneHue 1eHbI IeIEHUS MKaIbl H3MEPUTEIBHOTO pUbdopa.
W3mepenne pacCcTOsTHU.

H3mepenne 00bEMa KUAKOCTU U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MabIX TE.

ok~ wn e

N3mepenne TtemrepaTypbl MNpHU IMOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEeMIIepaTyphl.
6. IlpoBenenue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bl: JaJbHOCTh MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTANILHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHauya/ibHbIE CBeIECHUS O CTPOEHUHU BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenne yactui BemiecTBa. CBf3b CKOPOCTH JBW)KEHHUS YacTHL C TEMIIEPAaTypOH.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: NPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPABIX
(kpucTamnuyeckux) Teia. B3auMOCBsS3b MEXIY CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM CcTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpauuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHHUSI.

2. Ha6mronenue nuddy3un.

3. HaOmronenue sBICHUM, OOBSICHSIIONINXCS MPUTSHKCHHEM I OTTAIKMBAHUEM YaCTHIT

BEILECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIoIb30oBaHueM (hoTorpaduwii).

2. OTBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO MPUTSHKCHHUS.

JBu:keHUE U B3aUMOJeiCTBHE TeJ.

Mexanuueckoe JBHKeHHEe. PaBHOMepHOe M HepaBHOMEpHOe ABMKeHHE. CKOpOCTb.
CpenHsisi CKOpOCTh IPY HEPABHOMEPHOM JIBIDKCHHUH. PacdeTr myTu U BpeMeHU JBUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonencTBUE TeNl KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMsI Tel. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEeMa BElIeCTBa.

Cuna xak XxapakTepucTuka B3aumojeiicTBus Tten. Cuma ynpyroctd M 3akoH ['yka.
N3mepeHne cuibl C NMOMOIIBIO JWHAMOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha JIpyrux IiaHerax. Bec tena. HeBecomocts. CroxeHue cuil, HalpaBiI€HHBIX IO
onHOI npsimoii. PaBHOzelcTByIomIas cui. Cuna TpeHus. TpeHrue CKOJNBbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro IBH)KEHUS Tena.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKEHHUS.
HabGnronenue siBeHUss MHEPITUU.

Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUU Tell.
CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSMOH.
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Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOpOCTH PAaBHOMEPHOIO MABM)KEHHS (LIapuKa B JKMIKOCTH, MOJENIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiasee).

2. OrmpezneneHue cpelHell CKOPOCTU CKOJBbXEHHUA OpycKa WM IIapHKa [0 HAKJIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OnbIThl, AEMOHCTPHUPYIOILINE 3aBHCUMOCTh PACTsDKEHHs (AedopMaliiiu) NpyKHHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, )KMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIICHUS U YBeTHUeHUs 1aBieHus. [laBienue raza. 3aBUCUMOCTD
JaBJeHUs ra3a oT o0bema, Temneparypsl. [lepenaua naBneHus: TBEpAbIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue mamnHbl. 3aBUCUMOCTH JABJIEHUS KHUIKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapamokc. CooOmaromimecss  cocyasl. ['mapaBnuueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obooukn 3emymn. Onbit Toppuyermm. M3mepenue atmocdepHOro naBicHHs. 3aBUCHMOCTH
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BelTankuBaromias (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBIICHUS T'a3a OT TEMIIEPaTYpBhl.

[lepenava naBiaeHUs )KUIKOCTHIO M Ta30M.

CooOmiarommecs COCy/Ibl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela M
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM dKUJIKOCTH.

VcnoBue muiaBaHus TeN: IUIABaHUWE WM TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00BhEMA MOTPYKEHHOU B KUIKOCTH
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4acTH TeJa.

2. OmnpezneneHue BBITAIKUBAIOIIEH CHUJIBI, JEHCTBYIOIIEH Ha TeNo, IMOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CWIIBI, JEHCTBYIOIIEW Ha TEIO B
JKUJKOCTH, OT MaCCHI TeJIA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLICH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh YaCTH TeJa U OT IIOTHOCTH
KUJKOCTH.

5. KoHctpyupoBaHue apeoMeTpa HIM KOHCTPYMpOBAaHHE JOAKU U OOpeAeseHue eé
I'PY30I0ABbEMHOCTH.

Pabota u MomHOCTB. DHeprus.



Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAas IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY. «30JI0TOE MPABUIIO» MEXaHUKHU.
Koadpdumuent mnonesnoro aeiictBus (manee — KIIJ[) mpocTteix mexanu3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W nOTeHLIManbHas dHeprus. [IpeBpaiieHue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUHU B JIpyroil. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Ompenenenue pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS phlyara.

3. Wsmepenue KII/] HakIOHHOH MIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXAHUYECKOU SHEPTHUH.

8 KJIACC TemnnoBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKYJI. OmbIThl, NOATBEPXKIAIONINE OCHOBHBIC IIOJIOKCHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BenlecTBa. Kpucraminyeckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMaymBaHWe M KaNWULApHBIE siBlieHUs. TeruioBoe
paciIMpeHHe U cxKaTue.

Temneparypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHS YacTHL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUsT BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temonepeaadu: TeIoNpOBOHOCTh, KOHBEKIHS, U3TyICHHUE.

KonuuectBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEmoBOe
paBHOBecHe. YpaBHEHHE TeIIOBOro OanaHca. [lnaBneHue u OoTBepAeBaHUE KPUCTATUYECKHX
BEIIeCTB. YAenbHas Temjora maBieHus. [lapooOpa3oBanue u koHjeHcarus. lcnapeHue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpuntuner pabotel TeruioBbix aBurateneit KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABHIKEHUS.

Hab6mronenue nuddysun.

Habmroenue siBJIeHUI cMauMBaHUS ¥ KAMHJUTSIPHBIX SBICHUM.

Habmronenue TemnoBoro pacipeHus Ted.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
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HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUIaMH.



10. CpaBHeHuUE TEMIOEMKOCTEH pa3IMIHbBIX BEIIECTB.
11. HaGnroieHre KUTICHUSI.
12. HaGnroieHre TOCTOSTHCTBA TEMITepPaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENEH.
Jlabopamopnwvie padbomot u onvimeol.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUs BO3AyXa B OAJUIOHE MINPHILIA.
OnbITH, AEMOHCTPHPYIONIME 3aBUCHMOCTH JAaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTe3pl JMHEHHOM 3aBUCUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Teja B pe3yJsbTare TEIUIoNeperadd U

paboTHl BHEIITHUX CHII.

8. MHccnenoBanue siBIeHUS TEMIOOOMEHA PU CMELIMBAHUY XOJIOJHON U ropsiueil BOJbl.

9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJIYYEHHOIO BOAOH IMpHU TEIUIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIMHAPOM.

10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIIapeHus.

12. Onpenenenre OTHOCUTENILHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaensHON TETUIOTHI ITABJICHUS JIbA.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHHS.

Onextpuzanus Tenl. JlBa poja 3JeKTpUUYECKHUX 3apsiioB. BiaumoneicTBrue 3apsKeHHBIX
tes. 3akoH KyioHa (3aBUCHMMOCTb CHIIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIaMH).

Onektpuueckoe nose. Hanpsx€HHoCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a51eKTpUYECKUX 3apsioB. ODJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. VcTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma uisi ydacTka LeMu.
[TocnenoBarenbHOE U MapajlIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—J/Ienua. DnexkTpudyeckue nemnu
U TIOTpeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3amMbIkaHMe.

ITocTostHHBIE MarHuThl. B3auMopaelcTBME NOCTOSHHBIX MArHUTOB. MarmuTHoe IIOJ€.
MaruauTtHoe noje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mosie
IIEKTPUYECKOrO TOKa. [I[ppuMEHEHNE ANEKTPOMAarHuToB B TeXHUKE. [leficTBE MarHUTHOTO MO
HAa TPOBOJHUK C TOKOM. OJEKTpOJABHUraTeslb IOCTOSHHOro Toka. lcmonb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPaHCIOPTE.

Onpiter  @apages. SBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnextporeHeparop. CrocoObl MOMYyYEHHs] 3JNEKTPUUECKOW HHEPruu. ODIEKTPOCTAHLUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.
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Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsXKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.

DJIeKTpOoCTaTUYECKask NHIYKLIHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/I0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCcTBHS 2IIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. I3mepeHne cuiibl TOKa aMIepPMETPOM.

. U3mepenue 31eKTpuyecKoro HanpsHKeHUs BOJIBTMETPOM.

. Peocrat u mara3uH COnpOTHBIICHUN.

. B3aumozeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJIOCOB MAarHUTa.

. MopenvpoBaHue MarHUTHBIX TOJICH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JleiicTBe MarHUTHOTO NOJIsL HA MPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTD HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BO3SHUKHOBEHHS.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomovt u onvimeol.
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10.
11.
12.

13.
14.

OnbITh! IO HAOIIOAEHUIO 3JEKTPU3ALUH TEJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue J€NCTBUS JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOH MU MOCTOSHHOTO TOKA.

W3mepeHue U peryJnpoBaHue CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHHUS
pe3ucTopa U HanpsHKEHHsI Ha Pe3UCTOopeE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAJU MONEPEUYHOT0 CEUEHHUS U MaTepHrala.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljieIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT HalpsHKeHUS
Ha He.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOZAEUCTBHSI IOCTOSIHHBIX MarHUTOB.



15. 3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAUHEHUU U
pa3esIeHun.

16. UccnenoBanue ASUCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJCUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OoT CHJIbl TOKa U HAIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenue AelicTBUS MarHUTHOTO IOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboTsl SJEKTPOIBUTATEIIS.

20. Usmepenue KIIJl snekTpoaBurareibHONM YCTaHOBKH.

21. OnbITHl 1O HMCCIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEI0OBAaHUE
M3MEHEHUH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexanu4yeckue siBJICHHA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOEe ABMKeHHE. HepaBHoMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBUKCHHH.

Yckopenne. PaBHOyckopeHHOE TIpsIMONTHHEHOE ABMKeHne. CB0oOOoMHOE nageHue. OMbIThI
[Nanunes.

PaBHOMepHOE nBMXKeHUE 10 OKpykHOcTH. Ilepuon u yacrora obpaieHus. JIuneitHas u
YIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUja TPEHUs
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJICHUSI.
JBuxenune 1aHer Bokpyr Comnna. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
[epErpys3KHu.

PaBHOBecue maTepuanbHON ToOUukH. AGCOMIOTHO TBEpPAOE Teno. PaBHoBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3smeHenne umnyibca. MMmynbe cunbl. 3aKOH COXpaHEHHs MMITYJbCA.
PeakTuBHOE IBUKECHHE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
pa3HBIX TEJl OTCUETA.

H3mepeHne CKOpPOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

HabmoneHne MexaHMuecKuX SBJICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTENIBHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JISUCTBYIONICH Ha HETO CHJIBI.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

M3MeHeHune Beca Teja Ipy yCKOPEHHOM JBUKEHUU.

Ilepenaya uMIynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPruM NP B3aUMOAECHCTBUU Tell.

CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMITyJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMO/ICHCTBUU.

Halntonenue peakTUBHOTO JIBH>KEHHUSL.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruM IpU CBOOOIHOM Ia/ICHUH.

CoxpaHeHne MEXaHU4ECKOW YHEPTUU NIPU IBHKEHUU TeJla M0 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.

o

10.

11.

KoHcTpynpoBanue Tpakra Juisl pasroHa U JAJIbHEHIIEr0 PaBHOMEPHOIO JABH)KEHHUS
HIapUKa WM TEJIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpycKa WM JBIXKEHHUS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IMpPU PAaBHOYCKOPEHHOM JIBM)KEHUU IO HaKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPH PABHOYCKOPEHHOM JBI)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM HPU PABHOYCKOPEHHOM JBM)KEHHUM 0€3 HadaabHOU
CKOPOCTH IYTHM OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHMUSL.

Omnpenenenne kodhduMeHTa TPEHUS CKOIBKCHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CHUJIbl TPEHUS INPU PABHOMEPHOM [BHKEHUM Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH MPU TOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOABMKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUS SHEPTUH.

MexanuyecKne K0J1e0aHUA U BOJIHBI.
KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHHIA: MEepHoJ, 4acToTa,
aMIuMTyna. MaTtemaTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dSHepruu mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHHuecKuX BoJH. IIpononpHble U monepedHbie BOIHBI. [|JIMHA BOJHBI U CKOPOCTh
e€ pacnpoctpaHeHus. MexaHHueCKUe BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

SRS N

Hab6mronenue xonebanuii Ten Mo 1eCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

PacnipocTpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.
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7.

OnpezneneHue 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU IEpuoja KosieOaHMH IMOJBEHIEHHOrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TIeproJa KOJeOaHUH NMPYKMHHOTO MasiTHUKA OT MAaccChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH Iepuoja KojeOaHUM rpys3a, MOABELIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh Iepuoja KoJIeOaHUW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO M ECHUs.

DJIeKTPOMATrHUTHOE T0JIe U JIeKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBA3U.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopnwsie pabomot u onvimeol.
1. W3yyeHue CBONCTB 3JE€KTPOMArHUTHBIX BOJH C TIOMOUIbI0 MOOUIBHOIO TeNedoHa.
CBeToBble SIBJIE€HHUS.

JlyueBas mopnenb cBeta. Mcrounuku cBera. IIpsMonuHelHOe pacrpoCTpaHEHHE CBeETa.
3armenust Connua u JIynsl. Otpaskenue cBeta. [Tnockoe 3epkao. 3aKoH OTpaKeHUs CBETA.

[Tpenomienue cBera. 3aKoH mpesoMiieHus cBeTa. [1oHOe BHYTpeHHEE OTpaXeHHUE CBETA.
Vcrionp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nydedt B numH3ze. Omnrtuyeckas cucrema (oToanmnapara, MUKPOCKONA U
Tesieckomna. I'1a3 kak onTuyeckas cucteMa. bim3opykocTs U 1abHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliokeHHE CIEKTPAJIbHBIX 1{BETOB.
Hucniepcus ceera.

Hemoncmpavyuu.

CooNoar~ bR

[IpsiMonuHeITHOE pacpOoCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paskeHUit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTruyeckuii CBETOBO/I.

Xoa nydeil B cobuparoliieil JuH3e.

XoJ Ty4deil B pacCEUBArOIIEH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuntMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.

10. Mouens riasa.

11. Paznokenue 06emoro cBeTa B CIIEKTP.

12. [Tony4eHnue 6enoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCHMOCTH yTJla OTPAXKEHUSI CBETOBOTO JIy4a OT yTIJia TaJICHUS.
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W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B IJIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIijla IPEJOMIIEHUSI CBETOBOTO Jiyya OT yIjla MMaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[TomyyeHnue n300pakeHUI ¢ TOMOIIIBIO COOMPAFOIIICH JTUH3HI.
Omnpenenenne GOKyCHOTO PacCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OnbITH IO PA3TIOKEHHIO OEIOTO CBETa B CHEKTP.
OnpITHl IO BOCIPHSATHIO I[BETA MPEIMETOB NPU HX HAOMIONECHHHM Yepe3 IIBETOBBIC
(UIBTPBI.
KBaHTOBBIC IBIICHUS.

OmnsiTel Pesepdopna n mnanerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u

IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

w
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PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO s1pa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJiep.

SAnepHble peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHre3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCcTBUA paguOAKTUBHBIX U3Iy4YE€HUN HA KUBBIC OPraHU3MBI.

Hemoncmpayuu.

CHeKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrnieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BojOpoIa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYICHHI.

Perucrpanus usinydeHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.
Jlabopamopnwvie padbomot u onvimol.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TY4YECHHUS.

ok ownE

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHIBI [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  TNpeIHAa3HAYeH [UId CHUCTeMaTU3aluu |
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCETO Kypca (DM3MKH, a TaKkKe JJIsl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢uznke U1 00ydarommxcs, BEIOPABIIKUX 3TOT Y4€OHBIN npeaMeT.

[Ipy wW3yYyeHUM [AaHHOTO MOJYJS PpEANTU3YIOTCS M CHCTEMAaTU3MPYIOTCS  BUbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneuumBaeTcs JAOCTHXKEHHE NPEIMETHBIX U
METAINPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB OOydeHUs, (OPMHUPYETCS €CTECTBEHHOHAaydHas
TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB WCCIEIOBAaHHS SIBICHHHA TPUPOIBl M TEXHHKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyuYeHHbIE 3HAHMA,
pelaTh 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U dKCIIEPUMEHTAIbHBIE.

[TpuHIIMTIHATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jiesia pealin3yeTcs 3a CYET TOro,
YTO 00YJaroIIuecs BHIMOIHSIIOT 33JJaHHs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUYECKHE SBICHHS
B OKpY>Karoleil Mpupo/ie U MOBCeTHEBHON KU3HU;



UCTIOJIB30BaTh HAYYHBIC METOJbI MCCIEIOBAaHMS (PU3UYCCKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U TIOTYYCHHS TEOPETUIESCKUX BBHIBOJIOB;

OOBSCHSITH HAYYHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPAKTUIECCKOTO UCIIOIB30BAHUS PA3IMYHBIX ICTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
NPEBPAICHHS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxnas #u3 TeM [aHHOrO MOAYJS BKJIIOYAET OSKCIEPUMEHTAIBbHOE HCCIEJOBAHNE
o0o0maromiero xapakrepa. Moaynb 3aBepIiiaeTcsi MPOBEACHUEM AUArHOCTHYECKON U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30BaHus.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS NMPOI'PAMMbBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs HaIpaBICHO Ha

JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesymbraTte wu3ydeHus (QU3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuJaromerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:

e 1) maTpuoOTHYeCKOro BOCIIUTAHUSI:

® - IIPOSIBJICHWE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (DHU3HUYECKOM
HayKH;

® - [ICHHOCTHOE OTHOIICHHE K JTOCTHKEHHUSIM POCCHICKUX YUEHBIX -(DU3HKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® - 'OTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIE€HUU OOLIECTBEHHO 3HAYUMBIX M STUYECKHX
poOJIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

® - 0CO3HaHUE BAYXHOCTU MOPAIBbHO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

e 3)»3cTeTHYECKOro BOCIIUTAHMS:

® - BOCIPHUATHE ICTETUYCCKUX KAa4eCTB (PU3NUYCCKOW HAyKH: €€ TApMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 NMO3HAHMSA:

® - OCO3HAHHE IICHHOCTH (PU3NYCCKOW HAYKM KaK MOIIHOTO WHCTPYMEHTA IO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, Ba)KHEHIIIEH COCTABISIONIEH KYyIbTYpPHI;

® - pa3BUTHE HAYYHOM JIFOOO3HATEIIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON JEATEIbHOCTH;

e 5) dopMupoBaHus KyJIbTYPbI 3I0POBbS H IMOIIHOHAJILHOTO 0JIATOMOIYYHST:

® - OCO3HAHHWE IIEHHOCTH O€30IMacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXHOCTH TIpaBUJ O€30MacHOTO TOBEACHUS Ha TPaAHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

e - chOpMHPOBAHHOCTh HaBBbIKA pedIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:

e - aKTHBHOE yYacCTHE B PCIICHUHU MPAKTHYCCKHUX 337ad (B paMKax CeMbH, 00pa30BaTeILHOM
OpraHM3alfii, TOopoJa, Kpasi) TEXHOJOTUYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOIMX B TOM YHCIe U PU3NIECKUX 3HAHUN;

® - UHTEpeC K MPAaKTHUYECKOMY U3YUCHUIO MPO(ECCHiA, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

e - OpHCHTAllMs HAa TpUMEHeHWe (M3MYECKHX 3HAHWWA IS pelIeHus 3a7ad B oO0JjacTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB U OIIEHKH WX BO3MOKHBIX IMOCIEIACTBHIMA
TUTSL OKPYXKAIOIIeH Cpeibl;



® - OCO3HaHHE INI00ATHHOTO XapaKTepa HIKOJOTHUECKUX MPOOIEM U MyTeH UX pereHHs;
e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COUMAIbHOI M NPUPOIHON cpeabl:
e - TOTPeOHOCTH BO B3aMMOJACHCTBUHM TPU BBINOJHEHUM HWCCIEIOBAHUH M MPOEKTOB
(bu3n4eckoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;
® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;
e - TOTPeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcIe (OPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSX;
® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;
® - CTpeMJICHHE aHAJIM3UPOBATH U BBIABIATH B3AUMOCBS3U NPUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJb30BaHUEM (PU3NUECKUX 3HAHUM;
® - OIECHKAa CBOMX JEMCTBUH C yd€TOM BIMSHHUA Ha OKPYXAIOILYI0 Cpeay, BO3MOKHBIX
r7100ABbHBIX TOCIIEACTBUN.
METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynbrate ocBoeHMs NporpaMMbl IO (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanust y oOyuatouierocs OynyT cGhOpMHUpPOBaHbI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJTIOYAIOIME I103HABATEIbHBIC YHHBEpCAJIbHBIC Yy4YeOHBIC JECHCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YIeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YICOHbBIE ICHCTBHUS.
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble oruueckue AeiicTBUs:
® BBIIBJISATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKA OOBEKTOB (SBJICHUN);
® yCTaHABJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUSA JUI 0000IEHUS
U CPaBHEHUS;
® BBIIBJISATH 3aKOHOMEPHOCTU U NMPOTHUBOPEUUS B pacCMaTpUBAeMbIX (PaKTax, TaHHBIX U
HaOJII0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;
® BBUIBJIATH NPUYMHHO-CJIEJICTBEHHbIE CBA3M NPU U3YYCHUHM (PU3MUECKUX SIBICHUNA WU
NPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJIB30BAaHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBA3X (PU3NIECKUX BEITUYNH;
® CaMOCTOSATENbHO BbIOMpaTh crmoco0 peuieHus YyuyeOHOM (Qu3myeckol 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!
® UCHOJb30BATH BONPOCH KaK UCCIIEA0BATENLCKUI HHCTPYMEHT O3HAHUS;
® T[POBOIUTH IO CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY OIBIT, HECIIOKHBIN
¢bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (GPU3NUECKOTO SIBJICHMUS;
® OIICHWBATh HA MPHUMEHUMOCTHh U JIOCTOBEPHOCTh WH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBaHMS WIIH HKCIIEPUMEHTA,;
®  CaMOCTOATENIbHO  (OpMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaMm
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;
® [IPOrHO3UPOBATh BO3MOXHOE JlJIbHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® [IPUMEHATH PA3IMYHBIE METO/bI, MHCTPYMEHTHl M 3alpOChl MpPHU IMOHMCKE U OTOOpE
nH(pOpMaLlMU WK JaHHBIX ¢ YUETOM IMpeaIoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;



AHAIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MHPOPMAIUIO PATUYHBIX
BUIOB ¥ POPM TIPEICTABIICHHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMy TpeAcTaBieHUs HHDOpManuu u
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBUA:

B XOJie OOCyXAcHHs Y4eOHOTO Marepuana, pe3ylbTaToB JIa0OpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpXKaHUe 0JIaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJISITb CBOU CYXKXKACHUA C CYXIACHHUAMHU APYIrUuX YYaCTHUKOB JAuajiora,
O0OHApY>KUBATh PA3IMYKE U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAaThL BBITIOJIHEHHOT'O (1)I/I3I/I‘-IGCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb W HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaHIIHOﬁ n PIHI[HBHZIyaJH:HOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOM (pr3ruecKol mpoOIeMsl,

NPUHUMATh 1EJIM COBMECTHOW JIEATEIIbHOCTH, OpPraHM30BBIBATH JCHCTBUS TIO €&
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOKO 4acTh Pa0OTHI, JOCTHras KaueCTBEHHOTO pe3yibTara MO CBOCMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[eflCTBH?I C APpYTMMHU YWICHAMU KOMAaHbI;

OIICHMBATh KAaueCTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM, CAMOCTOSATEIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

BBISIBIISATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYAIUX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OPUEHTUPOBATLCSA B PAa3IMUYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIeHUI rpymnmnoil);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELICHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTIXKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HPU3UYECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYroro 4eloBeKa B XOJE CIopa WIH JAUCKYCCHU HAa HAYYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 7 kjiacce NpeaMETHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
OKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CIUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIA,
arperatHble COCTOSIHHMS BeliecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYEeCKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NPSIMOJIMHEHHOE),  TpaeKTOpusi,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBiieHus (auddys3us, TEI0BOEe JBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JIBIKEHHUE, HEPAaBHOMEPHOE JBMIKEHUE, WHEPIUs, B3aUMOJICHCTBUE TeEJl, PaBHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpallleHUsA, Iepelada JaBJICHHUS TBEPIABIMU
TeJIaMH, KUAKOCTSAMHU U razaMu, artMochepHoe JaBieHHe, IIaBaHue TeJl, PeBpaIleHus
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4ucCiie (pU3UYECKHe SIBJICHUS B MPHUPOJAC: MPUMEPHI JIBIDKECHUS C Pa3THYHBIMH
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHHsS B IPUPOJLE U
TEXHHUKE, BJIUSHHUE aTMOC(EPHOTO AABIICHUS HA XUBOW OpraHusM, IJIaBaHHe phbIO,
pbplYard B Teje YelOBEeKa, MPU STOM MEPEeBOJUTH MPAKTHYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKN) PU3NYECKUX SBJICHUI;

OTKCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BENTMYUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEHHSS
CKOpOCTh, CHJIa YIOPYTrOCTH, CHUJA TSDKECTH, BEC TeJla, Cuia TPEHUs, IaBJICHHE
(TBEpHoOro Tema, >KMIKOCTH, Tra3a), BBITAIKHBAIONIAs cuUlla, MeXaHU4eckas paboTa,
MOIIIHOCTh, IIJICUO CHUJIBI, MOMEHT CHJbl, KOI(PQUIMEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), MPH OMHUCAHUH TPABHIHHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMbIX BETUYNH, UX 0003HAYEHUS U €TUHUILIBI
bu3NYECKUX BENMYUH, HAXOAUTh (POPMYNbBI, CBA3BIBAIONIME MAHHYIO (PU3UYECKYIO
BEJIMUMHY C JIPYTUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SBJICHHUS M TPOIECCHI, HCIOJb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, TpaBUIIO paBHOBECHsS pbldara (OJ0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHUsi MEXaHWYECKOM HSHEepruu, MpU OSTOM JlaBaThb CIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BhIPAKECHIE,

OOBSACHATh (U3UYECKUE SBJICHMS, MPOLIECCHI W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUIHMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3y4YeHHBIX CBOWCTBA (M3MUECKUX SABJICHUM, (U3MUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemats pacuéTHble 3adauyd B 1—2 [EWCTBUSA, WHCIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBaONIME (DU3MYECKHE BEIWYMHBL: Ha OCHOBE aHallM3a YCJIOBUSA 3aJauu
3aMUCBHIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3MUECKUE BEIUYHHBI B (HOPMYIBI U



MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC TAHHBIC, HEOOXOIWMBIE I PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IPH TOMOIIU (PU3HUESCKUX
METOJIOB, B OINMWCAaHUM HCCIIECIOBAHUS BBIICIATH IPOBEPIEMOE IPEANOI0KEHNE
(rumoTesy), pa3auvarh W HHTEPIPETHPOBATH IONTYYCHHBIM pE3ysbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BHIBOBI 110 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOTIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE MPEANOIOKECHHUs, COOMPAaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMBIE U3MEPEHUS PAaCCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIIEPATYPhl C UCIOJIH30BAHUEM aHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIMTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
HCITOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYTH PABHOMEPHO JBIIKYIIIETOCS
Tejla OT BPEMEHU JIBUKECHUS TeJia, CUJIbI TPEHUSI CKOJBKEHHUSI OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tl ¥ HE3aBHCHUMOCTH CHWJIBI TPCHHSI OT TUIOIIAIU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAIKABAOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUU IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HWCCIICIOBAaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEeHUS, CIeAysl MPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3ybTAThl MOTYYCHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIUYHMH B BHJC IPEIIOKCHHBIX TaOMWIl M TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJa TPEHHS CKOJIBKEHUSA, MaBJIEHUE BO3/yXa,
BBITAJIKUBAIOIIASA CHWJIA, JICMCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIOJIHEHUH W3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
W BBEIUHCIATH 3HAUCHNE HCKOMOM BEINUHMHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HEIOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKkTepU30BaTh MPUHIUINBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAaHUA (B TOM YHCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIOIIPOBOJAA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH M HEOOXOIMMBIC
(bu3HYecKue 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TWpHUMEpax) NPaKTHUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHHnH C TpudOpaMU M TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPAst SBJISAETCS MPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHUS O Pe3ysbTaTax MPOEKTOB MM YUEOHBIX UCCIEI0BAHU, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOJKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBITMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3aJa4aMU, CJIEAUTDH 3a BBIIIOJIHEHHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOILIUX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBILICHHBIA ¥ HEHACBILIEHHBIN ap, BIAXKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKHI TOK, MarHUTHOE
oJIe;

pasnnyath siBIEHHUsS (TEIUIOBOE pacIIMpeHue W CXaTue, Tersonepenayda, TEeIIoBoe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJACHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MHpPE, B
TOM 4yucie (U3NUECKUe SBJIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (MPU3HAKHM) (PU3HUECKUX SBICHUMH;

OIKCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS HHEPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHAas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMsl TOIIMBA, KOA(P(QUIMEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), IPH
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
W3YYCHHBIX 3aBUCHUMOCTEH (PU3NICCKIX BEITHYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHO-KMUHETUYECKOW TEOpPHH CTPOEHHUS BEIlECTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoymns—JIeHia, 3akOoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE
cuTyarui MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIEACTBEHHBIE CBSA3HM, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYWHBI: HA OCHOBE aHAM3a YCJIOBHS 3a7add
3alUCBHIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHMBATh MMOJYYCHHOE 3HAYCHHUE (PU3MUECKOIN BEIMYMHBI C H3BECTHBIMH JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIMBITHI 1O HAOMIOJAEHUIO (U3UYECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJKOCTH H IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWTa, CBOMCTBA JJIEKTPOIBUTATEIIS
MOCTOSTHHOTO TOKa): (OpMynupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMHCHIBAaTH XOJA OMNbITA U
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEILHON BIIAXKHOCTH BO3JyXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBJICHUS MPOBOJAHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOHUKE,
WCCJIEIOBAHKUE TIOCIICIOBATEIFHOTO U TMapajUICIbBHOTO COCIMHEHHI IPOBOHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHHS (U3NUYECKUX BEIHUYMH (yIEJbHAS TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

e coOmonaTe MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOH HAa UX ONMCAHUA (B TOM YHCIE: CUCTEMA OTOILJIEHHUS JTOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK DIIEKTPHUECKOU
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIECKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0MMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, MICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIENeN C MOCIeI0BaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HWH(GOPMALKMIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOIb30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEIHEBHOW >KM3HM IS OOECIeYeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M TYTEM CpPaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

® 1CIOJIb30BATh NPHU BBHINOJIHEHUN Y4EOHBIX 33JaHUN HAyYHO-TIONYJSPHYIO JIUTEPATypy
(GU3MUECKOro Ccojep)KaHus, CIOpaBOYHBIE MaTepHuaibl, pecypchl cetu HMHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 00001as
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOMN
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3Y4YEHHBIN NMOHATHHMHBIN anmapar
Kypca (pU3HUKH, COTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX MPOIECCOB
pacnpenensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JeHCTBUH M KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSBIISASL TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K koniy oOyuenus B 9 kjiacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHUS, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPhl WCIYCKaHWS W TOrIonieHus, anbda, Oera- ¥ ramma-
U3JIy4EHHUS], U30TOIIbI, SiAICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHUE T, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXamlllde M BBIHY)KIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBHXKEHHUE, OTpPOKECHHE 3BYKa, MNPSIMOJIMHEHHOE pACIPOCTPAHECHHE,
OTpaXEHUE U MIPEIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMBl, PEaKTUBHOE JIBU)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIy4€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (DU3UUYECKUE SIBIICHUS, UCTIONB3Yys (DU3UIECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIeHne, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJa YOPYTOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOJTHOTrO MaJCHHsI, BeC Tella, UMIYJIbC Tela, UMITYIIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTUMHU BEITUYHMHAMU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUST UMITYJIbCA,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoBOTO YHCEN TMpU SACPHBIX peakUusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATE  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (UINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WIIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOOB,  MCIIOJb3ys  ONMCAaHUE  HCCIEAOBAaHUS,  BBIIEIATH  IPOBEpsAEMOe
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3y4eHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBHCUMOCTD
nepuojia KojebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, pPa3JIoOKeHHE OEIor0 CBEeTa B CIHEKTP, M3YyYEHHE CBOWCTB H300paKCHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B coOMparomiel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 060PYA0BaHMS, ONUCHIBATE X0/ ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BHIBOJbI;

OPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NPOBOJUTH HCCIIEOBAHME 3aBHCUMOCTEH (DU3MUYECKUX BEIWYHH C HCIIOIB30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus): TUIAHUPOBATh MCCIEOBAHNE, CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3UUYECKUX BEJIWYMH (CpeAHsAs CKOpOCTh H
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TIPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJHKEHUS, MEXaHHUecKas padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas cujia COOHMparomied JMH3bI, paJMOAKTUBHBIA  (HOH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BEITUYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yAbTaThl C YYETOM 3aJaHHOM IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTaHETapHasi MOJEIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, JaTUYMKHU MMOJIO0KEHUS,
paccTOSTHUS U YCKOPEHHUS, PAKeTa, 9X0JI0T, OYKHU, TIEPUCKOI, PoToarmapar, ONTUICCKIE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPHU PEUIeHHH Yy4eOHO-
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TWpPHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (M3MYECKUX 3HAHWM B IOBCEAHEBHOW KU3HU Il oOOecredeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENIbHO (OPMYIUPYS MOUCKOBBIA 3allpocC, HAXOJWUTh MYTH OIpPEaeNeHUs
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPU BHIMOTHEHUH YYEOHBIX 3a/laHUl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3NYECKOro COJEep)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTEpHeT,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OpMaIuu
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUsI, MyOJUYHO TPE/ICTaBIATH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.
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MMPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHHUA OCHOBHOU
OBPA30OBATEJIbHOM MPOIT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusA
pe3yJbTara
11 MCII0JIb30BaTh U3YYEHHBIE TOHATHUS
19 pa3ianyaTh SBJICHMS 10 ONUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIMX JaHHOE (PU3UUECKOE SBICHHUE
pacrio3HaBaTh IpOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
13 OKpY’XarolleM MHUpe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBILACIATH
CYyIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUYECKUX SIBJICHUIN
ONKCHIBaTh H3y4YCHHBbIE CBOMCTBA Tel U (U3MUECKHe SBJICHMUS,
1.4 UCTONB3ys (U3NYECKHe BEIMYUHBI, IPH ONHCAHUU TMPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYHH, HX
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1.5

0003HaYCHHS U CAMHMIIBI (PU3HYECKUX BEIIMYUH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3UYECKYI) BEIMYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W IPOIIECCHI,
UCIONIb3YSl M3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaTh CIIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTU4YeCKOe

BBIPA)KCHUEC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucji€ W B KOHTEKCTE CHUTyaluld [PaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATH IPUYMHHO-CIEICTBCHHbIE CBSI3U, CTPOUTh
oObsicHenne w3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA UIIH

3aKOHOMEPHOCTHU

pemiath pacy€THbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHATN3a
YCIOBHUS 3aJladyd  3allUChIBaTh KPATKOE YCIOBHUE, IOACTaBIISATh
buznyeckre BeNUYMHBI B POPMYJIIBI M IPOBOJUTH PAcu&Thl, HAXOAUTH
CIIpaBOYHbIC JaHHBIC, HEOOXOIMMBIE JJI PEIIeHUs 3a/1a4, OICHUBATh

PCaIUCTUIHOCTD HOHy‘ICHHOfI q)HSquCKOﬁ BCIINYHMHBI

1.8

1.9

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh IPH IOMOIIU
¢u3nUecKUx METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpOBEpsieMOE  MpEANoNOXKeHHe  (TUHoTe3y),  pa3iudarb U
UHTEPIPETUPOBATh TOJYYEHHBIH pPe3ynbTaT, HAXOIUTh OLIMOKHU B

XO0J€ OIibITa, ACJIAaTh BBIBOJLI 110 €0 pE3yjibTaTaM

IIPOBOAMTH OIBITHl 10 HAOMIOAEHHI0 (U3NYECKUX SBICHUM WK
¢u3myeckux  CBOMCTB  Tel:  (OpMyaupoBaTh  MpOBEpsieMble
NPENIOJIOKEHNs, CcoOUpaThb  YCTAHOBKY M3  IPENJIOKEHHOTO

060p}/'I[OBaHI/I}I, 3alluCbIBATh X0 OIIbITAa 1 (I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

BBITNIOJHATh NPSAMBIE U3MEPEHUS C HCIIOJIIB30BAHMEM aHAJOIOBBIX H
u(poBbIX MPUOOPOB, 3alMUCHIBATh MOKa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MMpOBOAUTDH HCCICAOBAHUC 3aBUCHUMOCTH OI[HOﬁ (I)HSI/ITIGCKOP’I
BCIIMYHUHBI OT prrOI\/II C HCIIOJIB30BAHUEM IIPSAMBIX I/ISMepeHI/IfI,

Y4aCTBOBAaTh B IJNIAHUPOBAHHUUN yLIC6HOl"O NCCICAOBaHMA, C06I/IpaTL



1.12

YCTaHOBKY M BBINOJIHATh U3MEPEHMS, CIEAYS NPEITI0KEHHOMY ILJIaHY,
(bUKCUpOBaTh PE3yabTaThl MOJYYCHHOM 3aBUCHMOCTH (PH3HUUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaUKOB, 1€JIaTh BHIBOJbI

10 pe3yJibTaTaM MCCIIEA0BaHUS

MIPOBOANTHh KOCBEHHBIC H3MEpPEHUs (PU3NUCCKUX BEIUYUH, CICTYS
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCISATH 3HAUYEHHE HCKOMOM

BCIIMYHHBI

1.13

1.14

1.15

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

YKa3plBaTh MPHUHIUNBI  JCHCTBUS TNPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapakTEpHU30BaTh IPUHLUIBl JIEHUCTBUSA H3YyYCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C MOMOUIbIO UX OIMCAHMUS,
UCMONb3ysd 3HaHUA O CBOHCTBaxX (U3MYECKUX SIBICHUH U
HE00X0MMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOAUTH TpHUMEpbl (HAXOAUTH MH(QOPMALMIO O MpUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH IMpU  OOpallleHuH ¢
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B Oprxca}omeﬁ cpeac

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM TIOMCKOBBIM 3aIllpoCoOM, Ha OCHOBC
UMCTIOIIINXCA 3HaHUM H HYTéM CpaBHCHHUA PA3JIUYHBIX HCTOYHUKOB
BBIJCTIATD I/IH(i)OpMaHI/IIO, KOTOpas SABJISACTCA HpOTHBOpG‘-IHBOfI N

MOXET OBITh HCHOCTOBepHOﬁ

1.17

UCIIOJIb30BaTh pu BBITIIOJIHEHUH y4eOHBIX 3a1aHUI
HAayYHOTIONYJSIPHYIO  JIUTEPaTypy  (QU3UYECKOro  COAEp KaHMs,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu HHTepHer, Bianersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHpOpMaLu

U3 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIep’KaHUsl, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX WCCICIOBAHUM, TPHU ITOM

T'paMOTHO HCIIOJIB30BAaTh HSY‘ICHHBIﬁ MOHSATUHHBIN arrapar Kypca



(bu3HKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3eHTauei

1.19

IIpU BBIIIOJIHCHHU y‘le6HI)IX IIPOCKTOB 1 I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisaThb
0053aHHOCTH B rpymnmnc B COOTBETCTBHUHU C ITOCTABJICHHBIMHA 3aJladyaMu,
CJICAUTH 3a BBIIIOJHCHUEM IlJIaHa HefICTBHﬁ, aJICKBATHO OLCHHWBATH
COOCTBCHHBIN BKJIaax B  ACATCIBHOCTL  I'PYIIbI, BbICTPAWBATDH
KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHC, YUUTbIBasA MHCHUE

OKPY>KaIOIIHUX

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3jindaTrb SABJICHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

1.3

14

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IpPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 33/1a4y B Y4eOHYIO, BBIICIATh

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SIBJICHUN

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Ten W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI ~ CMBICA  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaYeHUs U eUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaATb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

00BSACHATH (hH3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1

— 2 JIOTMYECKHX IIaroB C IIOMOIIBIO 1 -2 HU3YUCHHBIX CBOMCTBa



buznyecKux sIBICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacdy€éTHbIC 3a/a4l B 2 — 3 JEHCTBHSI, MCIIOJIB3YSl 3aKOHBI U
(dbopMyIibI, CBS3BIBAIONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 3a/Ia4H 3aIMChIBATh KPATKOE YCIOBHE, BBISIBIIATh HEJIOCTATOK
JAHHBIX Ui peIIeHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIC ISt €€ peIleHUs], MPOBOJUTh Pacu€Thl U CPABHUBATH
MOJIyYeHHOE 3HAaueHUE (PU3UYECKOW BEIMYMHBI C HW3BECTHBIMH

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO pPCHIUWTh IIPpHU IMOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOHOB, UCITIOJIL3Ys OIIMCAHNUC UCCIICAOBAHUS, BBIACIIATH
IIPOBEPAEMOC IIPCAIIOTIOKEHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa

MMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tem:  (GopMmynMpoBaTh — IpOBEpsiEMbIe
OPEINONOKEeHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEJIOKEHHOTO

060py,I[OBaHI/I$I, OIMIKCBIBATH X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

1.11

BBIIIOJHATL IMPAMBIC H3MCPCHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YUKOB (I)I/ISI/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThHI

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJIUTH  HWCCJEJAOBAHME  3aBUCUMOCTH  OJHOM  (U3HUECKOU
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX H3MEPEHUN:
MJIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAHOBKY U BBINOJHATH
U3MEpEeHUs, CleAys TMpeanoKeHHOMY  IUIaHy, (UKCUPOBAThH
pe3ynbTaThl MOTYYEHHON 3aBHCHUMOCTH B BHUE TAOJIUI[ U TPaUKOB,

ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYMUH:
IUTAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM MHCTPYKLUMHM, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTd Tnpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA HW3YYCHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONHUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHUH U HEOOXOauMble

¢buznyecKkne 3aKOHOMEPHOCTH




1.15

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIBHBIC
npuOOpHI IO CXeMaM U CXEMaTHYHBIM PUCYHKAM, COCTAaBIIATH CXEMBI
NIEKTPUYECKUX LENed C IOCIEAOBaTENbHBIM W NapaUIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS

3JICMEHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOJUTL TPUMEPHl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MTOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruboOpaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHCHHSI 3I0POBBS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTMYECKOT'O ITOBEACHHUS B 01<py>1<a}omel71 cpeac

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOUYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEAOCTOBEPHOM

WCIIOJIb30BaTh TIPU  BBIMOJHEHUHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl cetu uTepHeTr; BiIajgeTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHust HHGOPMAIIUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000m1ass uHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJIep’KaHusl, B TOM 4YHUCIE NYyOIMYHO TMPEJICTaBISATh PE3yIbTaThl
MPOSKTHOM WJIM HWCCIIEIOBATEIILCKON  JICATEIBHOCTH, TIPH 3TOM
IpPaMOTHO UCHOJB30BaTh W3YUEHHBIM MOHATUNHBIA ammapar Kypca

(bU3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHGI[OBaHI/Iﬁ (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
HeﬁCTBHP’I )51 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe, IMPOSABJIAA TOTOBHOCTbH

paspemarh KOH()IUKTHI

9 KJIACC



Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3indaTth SABJICHHUA 110 OINMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCIOJB3YyEMBIX  BEIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OO0BSICHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TeN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallud TpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3YYEHHBIX CBOHCTBA

(bI/ISI/I‘leCKI/IX HBJ'IGHI/If/’I, (1)I/I3I/I‘IGCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

1.7

1.8

pemate pacuéTHbele 3adauu (omMparouiecss Ha cuUcTeMy u3 2 — 3
ypaBHEHUM), UCMOJB3Ys 3aKOHbI U  (OPMYJBI, CBS3BIBAIOIINE
dbusznuecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUCBhIBAaTh KPAaTKOE YCIIOBHUE, BBIABIATH HEJAOCTAIOIINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOJIUTh PacCUYEThl U OIICHUBATh PEATUCTUIHOCTH

MOJIYYCHHOI'O 3HAaUCHU A (I)I/I3I/I‘-ICCKOI\/’I BCIIMYHHBI

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOMKHO PEUINTh MpU MOMOILIU

(I)I/IBI/I‘{CCKI/IX MCTOIAOB, MCIIOJIbE3Yysl OMMMCAHUC HCCIICOOBAHNS, BBIACIATH



MpoBepsieMoe TPEANoIOKEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEJCHUS] UCCIICOBAHUsSA, JE€NIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOIEHHUI U OMBITOB

1.9

1.10

MPOBOAMUTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
(U3NUECKUX CBOICTB TeNl: CAMOCTOSITENIHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOIBI

OPOBOJIUTH MPH HEOOXOAMMOCTH CEPHUI0 TMPSIMBIX HM3MEPEHHUH,
OIpeJIeyIsisl CPeHee 3HAuCHHWE H3MEpseMOol BelW4uHBbl ((POKyCHOE
paccTrosiHue coOmMparomiel JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoba

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

MpoOBOANTL HCCIICAOBAHUC 3aBUCHUMOCTEH (bHSI/I‘leCKI/IX BCINYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/ISMepeHI/If/'Il IIaHUPOBATHL HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3yIbTaThbl
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCIIMUHMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHNA

1.12

1.13

IPOBOAUTh  KOCBEHHBIE  HM3MEPEHHUsS]  (PU3NYECKUMX  BEJIUYMH:
IUIAHUPOBATh MU3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, Cleays MPeUIOKEHHON WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIyYCHHBIE

pPE3yJbTAThI C YYETOM 3aIaHHON MOTPEIIHOCTH H3MEPEHUI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTd 1pu  paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE NMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelnei:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, W3MEPUTEIIBHBIX prudopoB u
TEXHOJIOTUYECKUX TPOILIECCOB IPH PEHICHUH Y4eOHO-IIPAKTHYECKUX

3aaa4, ONTHYCCKUEC CXEMBI IJId ITOCTPOCHUA H306p3)K€HPII71 B IIJIOCKOM




3epKaJie ¥ COOMPAIOIIEH JTH3e

1.17

NPUBOJIUTL TMPUMEPBl  (HAXOIUTh HWHQPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: O€30MacHOCTH TpH  OOpallleHHH C
npruOOpaMu U TEXHUIECKHUMH yCTPOWCTBAMHU, COXPAHECHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.18

OCYIIECTBIISAITh MOUCK MH(POPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
WuTepHer, camMoOCTOSTENbHO (GOPMYIUPYs TOUCKOBBIA  3ampoc,
HaxOJWTh MYTU  ONpPEAENIEHHs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMAllMM HAa OCHOBE HMMCIOIIMXCS 3HAHWA ¥ JOMOJHUTEIBHBIX

HNCTOYHHUKOB

1.19

UCMOJNb30BaTh IPU  BBINOJHEHUM YUEOHbIX 3aJaHUi  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHGOPMAIMUA U3 OJHOMN

3HaKOBOM CUCTEMBI B APYT'YHO

1.20

1.21

CcO31aBaThb COOCTBEHHBIE ITMCBMEHHEIE U YCTHBIC COO6HICHI/I$[ Ha
OCHOBe HH(pOpPMAallUM M3 HECKOJBKHUX HCTOYHHUKOB (HU3UUECKOrO
CoJIep)KaHusl, MyOJIMYHO MHPEICTAaBIATh PE3YJIbTaThl MPOEKTHOW WM
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MOHATUNHBIN annapar u3y4aeMoro pasjaeia
(GU3MKKH U CONMPOBOXKJATh BBICTYIUIEHHME NpE3eHTalUed ¢ yd&ToM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCHGI[OBaHI/If/'I (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
HeﬁCTBHP’I )51 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, IMPOSABJIAA TOTOBHOCTbH

paspemarh KOH()IUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIbL.
@dusnueckue SABICHUA: MEXAaHHYECKHE, TEIUIOBHIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuuHbl. 3Mepenune — uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

1.4

1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOLIbIO MOJIENIEN

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
N3mepenne o0bEMa JKUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl IpU MOMOIIU KUIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEIIECTBA

2.1

2.2

2.3

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxkenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMIeparypodl. bpoyHoBckoe
nBUKeHHe, U dy3us

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHC

2.4

ArperaTtHble COCTOSIHHMSI BEIECTBA: CTPOCHHUE Ta30B,
Kuakocted M TBEPABIX  (KPUCTAIMYECKHX)  Tell.
B3anmocCBsI3b MeXIy CBOWCTBAMH BELIECTB B Pa3HbBIX

arperaTHbIX COCTOAHUAX ©U HUX ATOMHO-MOJICKYJISAPHBIM




CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTryeckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAloB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 10 HAONIOACHHUIO TEIUIOBOTO PACIIUPEHUS

ra3oB.
OnelTbl 10 OOHAapyXKEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O ITPUTAXKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JIBH)KEHUE
3.9 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBUKEHUH. Pacy€r myTu u BpeMeHU BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 TEJI KaK IIPUYMHA U3MEHEHHs CKOPOCTH IBUKCHHS TEIL
Macca kak Mepa HHEPTHOCTH Tejia
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUSA TeEIl
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHne cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroTeHMs M cuia TsKecTH. CHila TSXKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
39 CrnoxeHue cui, HANpaBICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
OnpeneneHne CKOPOCTHM  PABHOMEPHOI'O  JIBHKEHUS
(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO
3.10 aBToMOOMWIIE W Tak panee). OmpesgeneHue cpenHen

CKOpPOCTH CKOJIbKEHHMS Opycka WIM MIapuka 1o
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IMIOTHOCTU

TBEPIOTO Tena. OnbIThI, JIEMOHCTPHUPYIOIIHE




3.11

3.12

3aBUCUMOCTh pacTsDKeHus (medopmainiuu) mpyKUHBI OT
MPUIOKEHHONH  Cuibl. OMBITB, JIEMOHCTPHUPYIOILIUE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella |

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

du3nuecKue SIBICHUS B IPUPOJE: IIPUMEPHI ABHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW U HEXHMBOW IPUPOJIE,

JICICTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHruuyeckue yCTporucTBa: TUHAMOMETP, NOAIUITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

Hasnenue TtBEporo tema. CrocoObl yYMEHBUICHUS U

YBCJIMYCHUS NABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza or o0béMa,

TEeMIEPaTyphl

4.3

4.4

4.5

Hepez[aqa JaBJICHUA TBépI[LIMI/I TCJIaMHU, XUAKOCTAMHU U

razamu. 3axoH Ilackais. [ITHeBMaTHUEeCKHE MAIITHHEI

3aBUCHUMOCTh  JABJICHUS JKUAKOCTH OT TIYyOWHBI
I'unpocratuueckuii napagokc. CooOIaromumecs: cocyasl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MBbI

ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
CYIIECTBOBaHMS BO3AYIIHOM o06omouku 3emiau. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT

BBICOTBI HaZl YPOBHEM MODPs

4.6

4.7

N3mepenue armocdepHoro npapneHus. I[lpuGopsl amns
HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxuMmenoBa) Cuiia. 3aKOH

Apxumena

4.8

[lnnaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TENO,  MOrpy:k€HHoe B  XKUIAKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIbI, JEHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIbIThI,

JEMOHCTPHUPYIONTHE  3aBUCUMOCTh  BBITAJKMBAIOIICH




CWJIBI, JCHCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BEMaA
MOIPYKEHHOM B JKUJKOCTb YAaCTH TeJIa U OT IJIOTHOCTH
JKUJIKOCTH. Konctpyuposanue apeomeTpa 1503051

KOHCTPYUPOBaHME  JIOAKM U  OIpejeneHue e

IPYy30MOABEMHOCTH

@dusnyeckne  SABICHHS B IPUPOJE:  BIUSIHUE
4.10 aTMOC(epHOTo AaBJICHHS Ha )KUBOM OpraHu3M, TUIaBaHHE

pbIO

TexHndeckue yCTpOWCTBA: COOOLIAIONIMECS COCYIH,
411 YCTPOMCTBO BOJONPOBOJA, THIPABIUYECKUN Tpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas pabota
5.2 MexaHn4decKkast MOIIHOCTD
53 [IpocTeie MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' IUIOCKOCTh. [IpaBuito paBHOBECHS phIyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTentnmanpHas SHEPTUM TeJa, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs U
' COXpaHEHHS MEXaHUYECKOH SHEPTHH
[IpakTuueckue padboOTHI:
Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  IpHU
5 g paBHOMEPHOM  JIBIDKCHHHM TeJla TI0 TOPU30HTAIBHOM
' noBepxHocTU. MccnenoBanue ycinoBHid paBHOBECHS pbluara.
N3amepenne KIIJ[ nakimonHolM mmockoctu. M3ydyeHne 3akoHa
COXpaHEHMs MEXaHUYECKOM SHeprun
dusnueckue SBIEHUS B MPUPOJE: pBIYard B Tele
5.10
9eJIoBeKa
511 TexHuueckue yCTpOMCTBA: pblyar, MOABWKHBIA U

HGHO[[BI/DKHBII\/'I 6HOKI/I, HAKJIOHHAsA IIOCKOCTbh, NPOCTHIC




MEXaHU3MBI B OBITY

8 KIIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTHI CO/IEPKAHUSA
pa3aena 3JIeMeHTa
TEITJIOBBIE SABJIEHUSA
OCHOBHBIE  TOJIOKEHUSI  MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOPHUHM CTPOEHHUS BemiecTBa. Macca ©  pa3Mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIMINE  OCHOBHEBIC
MIOJI0KEHHS MOJIEKYJIIPHOKMHETHYECKON TeOpHn
Mopgenmu  TBEPAOro, OKUAKOTO W ra3o00pa3zHOro
6.2 cocTosiHMH BemecTBa. Kpucrammyeckue u amopdHbIe
Tena
OObsicHEHUE CBOICTB razoB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIIOJIOKCHUH MOJEKYIIPHOKUHETUUECKON
TEOpUHU
6.4 CmaumnBaHuE U KalMJUISIPHBIC SBICHUS
6.5 TemoBoe pacupeHne u cKxaTue
6 66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETTOBOTO JIBIDKEHHSI YaCTHUI]
67 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIHH: TeIIonepeada U CoBepIIeHue padboThl
68 Bunsl Tenonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
' U3Iy4YeHue
KomnyectBo  TemnoTel.  YienbHas — TEMJIOEMKOCTb
6.9
BEIIIECTBA
TernmooOMeH U TeIUIOBOE paBHOBecHE. YpaBHEHHE
6.10
TEIJIOBOTO OanaHca
611 [TnaBnenne n OTBepACBaHNE KPUCTALUTHNIECKUX BEIIECTB.
' VY nenbHas TEIoTa IUTaBICHUS
6.12 [TapooOpa3zoBanne w  KoHAeHcamus.  McmapeHnue.

Kunenne. VYnenpHass  Temiora mapooOpa3oBaHUS.




3aBHCUMOCTh TEMIEPATYphl KHIIEHUS OT aTMOC(HEPHOTro

JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTed U 3allluTa
OKpPY’Karollen Cpebl
3aKOH COXpaHEeHHs U MPEBPALLECHUS YHEPTUH B TEILIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OneiTbl 1O OOHApPYXEHUIO  JCHCTBUSL  CHUIJI
MOJICKYJIIPHOTO TIPUTSKEHUSI.
OnpIThl 10 BBIPAILMBAHUIO KPUCTAJIOB IOBAapEHHOMN
COJIU WJIM caxapa.
OnpITel 10 HAOIOJIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KHUAKOCTEH U TBEPBIX TEI.
Ornpezenenue naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS I OXJIAKICHUS.
[IpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTHHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPUYECKOH TpyOKe OT
6.17
TeMIIepaTyphl.
Habmroienne u3MeHeHusI BHYTpEHHEH SHEPruu Teia B
pe3ysbTaTe Teruionepeaadyd U padoThl BHEITHUX CHJL.
Uccnenosanune SIBJIEHUS TEIUIOOOMEHA npu
CMEIIMBAHUU XOJIOAHOU U ropsiuei BOABI.
OrnpeneneHne KOJNMMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TpH TEIJIOOOMEHE C HarpeTbiM METaUTHYECKUM
AITAHIPOM.
Ornpenenenue yaeIbHON TEMJIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca UCTIapeHus.
OrnpeneneHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
Onpenenenue ynenbHON TEMIOTHI TUIABJICHUS JIbA.
6.18 @dusnyeckue SBICHHUS B IPUPOAE: IOBEPXHOCTHOE




6.19

HATSOKCHHE W KAMWUBIPHBIE SIBICHUS B TPHPOJE,
KpUCTaJJIBl B Tipupoe, u3inydenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuuyeckue  ycTpoiicTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOBb30BAHUS KPUCTAILIOB, >KUJIKOCTHBIH TEPMOMETD,
JaTYMK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPEHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX Tenl.  3akoH Kynona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apPSKEHHBIX TEJ OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
Onekrpuyeckoe nojie. Hanpspk€HHOCTD 3JIEKTPUUYECKOTro
7.3 nons. lIpyHOUD cyneprno3unuu 3JIEKTPUYECKUX I0JIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBoIHUKH U
TUDJIEKTPUKN
7.5 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- ONEKTpUYECKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS
' ANEKTPUYECKOr0 TOKa. MICTOYHMKN OCTOSTHHOTO TOKa
JevicTBus ANEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTAX U razax
- Onextpuueckasg uenb. Cwia TOKa. DIEKTPUYECKOE
' HanpsHKeHHe
29 ConpoTusienue IIPOBOJHMKA. VY nensHoE
' COTIPOTHBIICHHUE BEIIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
211 [locnenoBarenpHOE W NapajyIeIbHOE  COEOUHEHUE

MPOBOJHUKOB




PaGota M MOIIHOCTH 3JIEKTPHUUYECKOTO TOKAa. 3aKOH

7.12
Hxoynsa — Jlenua
213 DNEeKTpUYECKUe LEenu U IMOTPEOUTENN SJIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrossHHbIE MarHuThl. B3aumMopnencTBuE NOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe mnoje 3eMiId U €ro
7.15
3HAUYEHME JIJIS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTO TOKa.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOrO MOJIA Ha MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeIb MOCTOSIHHOIO ToKa. Mcnosp3oBaHue
. JJIEKTPOJBUIaTeIeii B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCcIopTe
Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DNEeKTPOTeHEePaTop. Cnoco0mI MOTy4YEHUS
7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha
BO30OHOBIISIEMBIX UCTOYHHKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHI 0 HAOTIOJCHUIO DIEKTPU3AIUU TNl HHIYKIUEH
U [IPU CONPUKOCHOBEHMH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOTHUKY U JUDJICKTPUKH.
COopka u mpoBepka pabOTBl DIEKTPUUECKON Ienu
MIOCTOSIHHOTO TOKA.
7.20 N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIErO 4epes
PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKCHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh
JJIEKTPUYECKOTO COINPOTUBJICHUS IIPOBOJHUKA OT €r0

JJIMHBL, TUTOMAAW IMOTICPCYHOI'0 CCUHCHUA U MaTCpHrajia.




[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIPU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajsi CHIbI TOKa MpU MapajuieIbHOM
CoeMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 Pe3UCTop.
OnpeneneHue  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBbIIETISIEMOI Ha pe3ucTtope. VMccnenoBanre 3aBUCUMOCTH
CWJIbI TOKA, UIYLIETO0 YEpPEe3 JaMIIOUKYy, OT HANpSKEHUS
Ha Hell. Onpenenenue KIT/I narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJIS MOCTOSTHHBIX MarHUTOB MPU
uX OoO0beAMHEHWM W pasjencHud. VcciemoBaHue
JEHCTBUS 3JIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHIJIBI
B3aMMO/ICHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKAa W HallpaBlI€HHUs TOKa B Karyuike. l3yueHue

I[GI\/JICTBI/H[ MAarouMTHOIO II0Jid1 Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u H3y4yeHue paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SABJICHUSA BHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIIeNOBAaHUE M3MEHEHHH 3Ha4Ye€HUsI H HallpaBJICHUA

HWHAYKIIUOHHOTI'O TOKa

7.21

dusnueckue SBICHHS B TMPUPOJE: DIEKTPUUECKHE
SBIEHUs B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeld MoICoB,
POJIb MAarHUTHOTO TIOJIS JUTSI )KU3HU Ha 3emiie, TOJISIPHOE

CHUAHUEC

1.22

TexHu4eckue yCTpPOWCTBA: 3JIEKTPOCKOIN, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUYETUUK DIIEKTPHUECKON DHEPTHUH,
9JIEKTPOOCBETUTENbHbIE  NMPUOOPHI,  HarpeBaTelIbHbIC
ANEKTPOTPUOOPHI (puMepHI), AIEKTPUUECKUE
MPEOXPAaHUTEIH, JJICKTPOMArHUT, 3JICKTPOJBUTATENb

IIOCTOSAHHOI'O TOKA, reHEPATOp IMMOCTOSAHHOI'O TOKa




9 KJIACC

Kon

paszznena

Kox »nementa

[IpoBepsieMbie 31€MEHTHI COACPKAHUS

MEXAHUWYECKMUE ABJIEHUA
81 Mexannueckoe JABHXKeHME. MaTepuaabHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
HepaBHoMmepHOE MPSIMOJIMHENHOE JIBUKCHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
HEPaBHOMEPHOM JIBUKECHUHU
8.5 VYckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBIDKEHUE
8.6 Cob6oanoe naaenue. Oneitel ["anmmnes
PaBHOMepHOE nBMkEHHE N0 OKpYyXHOCTH. [lepuon u
8.7 yactoTa oOpamienus. JluHeiiHas M yrjioBas CKOPOCTH.
LleHTpOCTpEMUTENTFHOE YCKOPEHUE
8.8 [Tepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpyHIMI Cynepno3uIuH CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cuJIa TPEHHUS CKOJBXKEHHUS, CHIIa
' TPEHUS TIOKOSI, IPYTUE BUIBI TPEHUS
8.14 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHUS.
' Yckopenne cBOOOTHOTO MaCHUS
8.15 IBwxenne  tiaHer  Bokpyr  Connuma.  IlepBas
' KOCMHYECKasi CKOpoCcTb. HeBeCOMOCTh 1 Tieperpy3Ku
PaBHOBecue  marepuasibHOM  TOYKH.  AOCONIOTHO
8.16 )
TBEPI0€ TEIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHONM OCBIO
' BpaieHusi. MoMeHt cuiibl. LIeHTp TspkecTn
8.18 Nmnynsc Tena. M3menenue ummyibsca. MIMmnynbsce cuisl




8.19

3aKOH COXpaHEeHMs UMITyJIbCca

8.20

PeaktuBHOE JABHKXCHHEC

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

Pabora cun TtsxectH, ynpyroct, TpeHus. CBs3p
SHEPTrUu 1 paboThl
[TorennmanbHass dSHEpPrusi Tejla, MOTHATOrO  HAJ

IMOBEPXHOCTHIO Semn

8.24

8.25

IToTreHumanpHas YHEPrUs CKATOU NPYKUHBI

Kunernueckas sHeprus. Teopema O KUHETHYECKON

OHCPIun

8.26

3aKoH COXpaHCHUA MEXaHUYEeCKOH QHCPIUH

8.27

8.28

[TpakTuueckue paboThI:

OnpenencHue CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIK JIBWKEHHUS IapHKa MO HAKJIOHHON IUIOCKOCTH.
OnpezneneHne yCKOpEHUsl Tela MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 Ha4ualbHON CKOPOCTH.
[TpoBepka TUNOTE3bI: €CTM TpPU PaBHOYCKOPEHHOM
JIBUKEHUHM O€3 HA4YalbHOM CKOPOCTHU MYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHIMOCTH CHITBI TPEHHUST CKOJIBKEHHS
OT CWIBl HOpPMalnbHOrO JaBieHus. OnpeneneHue
kod(duimenta TpeHUs CcKoibxkeHusa. OmnpeneneHue
KECTKOCTU TPYXKUHBL. OmpeneneHre padOThl CHUITBI
TPeHHsSI TIPH PABHOMEPHOM JBIKCHHHM Tella TIO0
TOPU30HTAILHONW ToBepXHOCTH. OrmpenesneHue padoThI
CHJIBl  yOpyrocTH  IpU  HOABEME  Ipy3a C
UCTIONIb30BAHUEM  HEMOJBIDKHOTO U MOJBUYXHOTO
0JIOKOB

dwuznyeckue SBICHUS B MPHUPOJEC: MPUIMBBI U OTJIHBHI,
newkeHue TuiaHeT CONTHEYHOW CHCTEMBI, PEaKTHBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOMAOMETP, JATYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, pPaKEeThI




MEXAHWUYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe npuxkenne. OCHOBHbIE XapaKTEPUCTUKH
KoJe0aHuii: Iepro/I, 4acToTa, aMIUTHTY 1A
Maremarnueckuit u NIPY’KUHHBIN MasITHUKHU.

[IpeBparenue sHepruu Npu KoiaedaTeIbHOM JABHKEHUU

9.3

9.4

3aryxawmue KosneOaHusi. BbIHyXJIeHHbIE KoJeOaHMUS.

Pe3onanc

Mexanudeckre BOJIHEL. CBOMCTBAa MEXAaHUYECKUX BOJIH.
[IpononbHbie U TIONEpeYHbIE BOJIHBI. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHnyecKue BOJIHBI

B TBépI[OM TCIIC, celiCMUYECKHE BOJIHEI

9.5
9.6

9.7

3ByK. 'poMKOCTh U BbICcOTa 3BYyKa. OTpakeHUE 3ByKa
Nudpa3Byk u ynpTpazByk

[IpakTuyeckune paboOTHI:

OmnpeznenieHne YacTOTBl M IMEepuoaa  KoJeOaHWi
MaTEeMaTHYECKOI0 MasTHHKA.

OmnpeznenieHne YacTOTBl M IEepuoaa  KoJeOaHWi
MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH TepHoja KoJjeOaHui
MOJIBEIICHHOT0 K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCHUMOCTH TepHoja KoJjeOaHui
MPY>KMHHOTO MasTHMKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoaa KoJieOaHMI rpys3a,
MOJIBEIIIEHHOTO K HUTH, OT MacChl Ipy3a W KECTKOCTH

npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

®du3nueckue SBJICHUS B IprUpoac: BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSCCHUC, celicMU4ecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHu4eckne yCTpOWCTBA: 3XO0JOT, HCIOJIb30BAHUE

yIABTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

SHeKTpOMaFHI/ITHOC IToJIC. 3HCKTp0MaI‘HI/ITHHe BOJIHBI.

CBOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH

[ITxana 37eKTPOMArHUTHHIX BOJIH

10.3

DnekTpoMariuTHas npupoga cera. CKOpOCTh CBeTa.




11

BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 N3ydyenne CBOWCTB  AJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOHIILHOTO TeedoHa
duznueckre SBICHUSA B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBue BUJUMOTO, yIBTPaduOIETOBOTO u
PEHTICHOBCKOTO HU3JIYYCHHUI
10.6 TexHuueckue YCTpOKMCTBA: HCIIOJIBL30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBGIE SIBJIEHUS
11.1 JlyueBas monens cBera. MicTouHuKuU cBeTa
11.2 [IpssMonuHEITHOE pacpoCTpaHEeHHUE CBETa
Otpaxenue cBera. [Tnockoe 3epkano. 3aKOH OTPaKCHHS
11.3
cBeTa
114 [Ipemomiienne cBeTa. 3aKOH TPEIOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTPaKEHUE CBETA
115 Jlunza. Xop nyueit B 1MH3E
116 OnTuueckast cucrema Qoroanmnapata, MHUKpPOCKONA U
. TeJlecKoIa
117 ['maz kak onTudeckass cucrema. bIu3opykocTs U
' JATBHO30PKOCTh
118 Paznoxenue 6emoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue CIeKTpalbHBIX I[BETOB. Jlucmepcus cBeTa
[TpakTudeckue paboTHI:
HccnenoBanne  3aBUCHMOCTH  yIJla  OTPaKCHUS
CBETOBOTO JIy4ya OT yIJia MajeHusl.
W3ydeHne xapaKTepUCTUK H300paKEHUS MpeaIMeTa B
TJIOCKOM 3epKaie.
119 HccnenoBanre 3aBUCHUMOCTH  yIUIa  TIPEIIOMIICHUS
' CBETOBOTO Jyya OT yrjia MaJeHHUs HAa TPAaHUIE «BO3AYX —
CTEKJION.
[Tony4yenue n300paXkeHU ¢ MOMOILIBIO coOUparomeit
JINH3EI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKOU
CHJIBI COOMPAFOIIICH JTNH3HI.




12

OMnBITHI MO Pa3JI0KEHHUIO OEJI0Tr0o CBETa B CIIEKTP.

OnpITHl 10 BOCHPHUATHIO LIBETA IMPEIMETOB IPU HX

HaOJII0/ICHUU Yepe3 I[BETOBbIE (GUIIbTPHI

du3nyeckue ABJICHUS B npupoac: 3aTMCHUA COJ'IHHa n

11.10 JlyHBI, 1[BE€TA TEJ, ONTUYECKHE SBJICHHS B arMmocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckue yCTpOICTBA: OUKH, MIEPUCKOIIL,
' ¢doroamnmapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBGBGIE ABJIEHUA
191 OmnbiTel Peszepdopna u mmanerapHass MoOJeNnb aToMa.
' Mogaens atoma bopa
5 HcmyckaHnue W TOTJIONIEHHWE CBeTa aToMOM. KBaHTEHI.
' JluneituaTeie CEKTPHI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHus
s Ctpoenue aromHoro sjapa. HykioHHas Mojenb
' aTOMHOTrO sapa. M3oTonsl
195 PagnoakTuBHble mpeBpamienus. I[lepuon momypacmana
' ATOMHBIX SJEP
126 SnepHbie peakuu. 3aKOHBI COXPaHEHUS 3apsSI0BOTO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouHuky SHEprun
' ConHua u 3B€31
129 SnepHnas osHepreruka. JlelicTBHE  paJMOAKTHBHBIX
' U3ITy4YeHUN Ha )KUBbIE OPTaHU3MbI
[TpakTudeckue paboTHI:
HaOmoieHne CIUIOMIHBIX W JIMHEHYATHIX CIIEKTPOB
1210 U3ITy4eHUS.
HccnenoBanue TPEKOB: M3MEPEHHE DHEPTHUM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune pannoakTuBHOTO (hoHA
@usznueckue SBJICHHUS B IPUPOJE: €CTECTBEHHBIN
1211 paZOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

paZloOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPasoB,

JICUCTBUE PAaJUOAKTUBHBIX H3JIy4CHUH Ha OpPraHHU3M




YCJIO0BEKa

1912 TexHuueckue YCTpOKMCTBA: CIEKTPOCKOIL,
MHAMBUAYaJIbHBIN 103UMETp, KamMepa Bunbcona

IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0a30BOI0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
TpeOOBaHUS NPOrpaMmMbl OCHOBHOI0 001ero odopazosanusi Ha ocHoBe ®I'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU MPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld poaun (GU3MKH B Pa3BUTHH
1 €CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUuH, 00 HBOIIOLUU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOILIErO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTUI

3HaHuS O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JIBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHUsI BellecTBa, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
2 YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUHN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Bnanenne ocHOBaMH IIOHSATHHHOTO arrapara U CHMBOJIMYCCKOTO

SI3bIKa (1)PI3I/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y'-Ie6HI)IX 3aaa4,

3 YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

A YMeH#ue OnuCchIBaTh N3y4eHHBIE CBOMCTBA TeNl U (DU3UUYECKHE SBICHHUS,
UCTIONB3Ys PU3UIECKUE BETUIHHBI

5 Brnanenue ocHOBaMHM METOJOB HAY4YHOIO IIO3HAHHUS C Y4ETOM

coOuo/IeHHs TIpaBUil OE30MacHOro TpyJa: HaONoeHHE (PU3NIECKUX




SIBIICHHI

YMEHHE CaMOCTOSATEIHHO COOHMpATh IKCIEPUMEHTATbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpYyIOBaHMS M0 MHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHPOBATH BHIBOIKI;
MIPOBEICHUE MIPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEITUYHH:
YMEHHE IUIAHUPOBAaTh U3MEPEHHS, CaMOCTOSTEIbHO COOMpaTh
OKCIIEPUMEHTAJIHYIO  YCTAaHOBKY 10 HMHCTPYKIHUH, BBIUYUCIATH
3HAQYCHHUEC BCIWYUHBI U aHaJII/I3I/IpOBaTB HOHy‘-IeHHBIG pe3yJILTaTLI C
y4E€TOM 3a2/ITaHHON MOTPEITHOCTH PE3yIbTaTOB U3MEPEHUIA;
HpOBeHGHI/Ie HECJIOKHBIX 3KCHCpI/IMeHTaJIBHBIX HCCJIGI[OBaHI/Iﬁ;
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
HpOBOI[I/ITI) HUCCIICOIOBAHUC 110 I/IHCTPYKIII/II/I, HpeILCTaBHﬂTI)
MOJIyYE€HHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOIUI U
Fpa(l)I/IKOB, y‘-II/ITI)IBaTI) HOFpGHIHOCTI/I, JcJIaTb BBIBOJIBI 110 pe3y.HI>TaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHITb UX JUIs

00BsICHEHUS! PU3NUECKUX MPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysl 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE (PU3UUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KpPAaTKOE€ YCJIOBHUEC 3aJayH,
BBISIBIISITh HEJOCTAIOILINE JIaHHbIEC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHre XapakTepu3OoBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUH W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTHU

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111 oOecrieyeHHss O€30HMacHOCTH NP
oOpamieHUd ¢ OBITOBBIMH  TIPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOJMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHI

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IpPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEPATypy
(Gu3nM4ecKoro cojepKaHus, CIPaBOUHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BuageHue 0a30BbIMH  HaBBIKAMH — IpeoOpa3oBaHUS
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE

CO31aBaThb COOCTBEHHBIE ITHCHbMEHHBIE U YCTHBIC COO6HIGHI/I$I Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB

INEPEYEHbB DJIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBIX HA OI'2 11O

OPU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKUE SABJIEHUA

11 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. (Cucrema  OoTcuéra.
OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopoctb. Dopmyna s

1.2 BBIUMCJIEHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMONMHENHOE NBH)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TEJNa OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUYKEHUSI:

13 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHHU [UISl MPOEKIHH CKOPOCTH, MPOEKIUU
NEpPEMELICHUs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM MPSIMOJIMHEHNHOM
JBUKCHUHU




3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO

HpﬁMOJ’IHHCﬁHOI‘O JABUXXCHUA:

Sl =v,, #1+a, *

t2| "Ha

Qopmynbl ISl MPOSKIUU MEpeMElIeHHs, MPOSKIUU CKOPOCTH M MPOCKIUU

YCKOPEHHS IIPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:

2
14 .sx(r]=vﬂx-r+ax-%.
U.\'('f) =Up, T4, 1,
a,(f) =canst,
szz - lez =2a,s,
['paduku 3aBUCHUMOCTH OT BPEMEHU AJisl MPOCKIUU YCKOPEHUS, MPOCKINH
CKOPOCTH, TIPOEKIIMK IEepPEeMEIICHUs, KOOPJIUHATHI IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU
CBobonnoe manenue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE MaJCHUE Tella IO
BEPTHKAIH (JBWKEHHE TeJla BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH M NPOEKUUU YCKOPEHHS,
MPOSKIIMA CKOPOCTH M KOOPJWHATHI TMPH CBOOOJHOM TMaJICHUU Tella TI0
BEPTHKAIH
CkopocTh pPaBHOMEPHOTO JBIDKEHHS Tella IO OKpYKHOCTU. HampaBneHue
CKOPOCTH.
dopmyna I5id BBIYHCIEHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTH U TEPHOL
oOparieHus:
v = 2nR
T
IlenTpocTpemutenpbHOe ycKopeHHe. HampaBiieHHe IEHTPOCTPEMHUTEIIEHOTO
16 yckopenusi. Dopmyrna it BBIYUCIEHUST YCKOPSHHUS:
a U2
"R
dopmyna, CBSI3bIBAIONIASI IEPUO]] M YACTOTY OOpaIeHHS:
\‘_." = l
T
1.7 Macca. [InotHocts BemectBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:




_m

1.8

Cuma — BCKTOpPHAas1 (1)1/1314%01(21}1 BenmunHa. ClI0oKeHHEe CUJT

1.9

SBnenune nnepuuu. Ilepsorit 3akon HproToHa

1.10

1.11

Bropoii 3akon HerotoHa:
F=m-d

CoHnanpaBlieHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha

TCII0

Bzaumopeiicteue ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/Ie IMOKOs U TPCHUC CKOJIbKCHUA. CDopMyna IJId BBIYUCIICHUA MOAYJIs1 CHUJIbL

TPCHUS CKOJIbXKCHHA:

Fpo=u-N

1.13

1.14

1.15

Hedopmarust Tema. Yopyrue u Heymnpyrue aedopManuu. 3aKOH YIOpyroi
nedopmaruu (3akon ['yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

my - 1M,
F=G L1 _2
R
Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsl.
dopmyna 175 BEIYUCIEHUS CUJIbI TSHKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JiBmxenue mianer Bokpyr Connua. [lepBas kocMudeckasi CKOpOCTb.

HesecoMocTs u neperpysku
HNmnynec Tena — BeKTOpHasi pu3ndeckasi BeIMYMHa.
D=mi

Nmnynbc cuctemsl Ten. M3menenne uMmiyinbca. UMnynbe Cuiibl




1.16

3aKOH COXpaHCHHS HMITYJIbCA JUTS 3aMKHYTOM CHCTEMBI TEJ:
D=0+, U, =const

PeaktuBHOE JABUXKCHUC

1.17

Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHITBL:

A=Fsooso

Mexanuueckas MOITHOCTD:

N=24
I

1.18

Kunernueckas n IMOTCHIHMAJIbHAA S9HCPI'Hs. CDOpMy.]'Ia JJI1 BBIYUCIICHUA

KUHETUYECKON IHEPIUu:

m°
E, =——

o2
TeopeMa o kuHeTHUECKOU d3Heprun. Popmyra i BBIYUCICHUS NOTCHIUAIbHOU
SHEPruu Tela, OJHATOrO

HaI 3eMIIEH:

E,=mgh

1.19

Mexanuueckas OHEPIruAi:
E=E,+E,

3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE Uil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOH SHCPTHUHU IIPU HAJITUYUU CUJIBI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIO» MEXAHUKH.
Peruar. MomenT cwisr; M - FI.

VYcnoBue paBHOBECHS pbluara:
M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ[ mpocThix MexaHN3MOB,

n= Anonesaas
A—a&rpaqe:ﬂzﬂaa




[aBiienue TBEpIOTO TENA.

dopmyina i1 BBIYMCIICHMS IABJICHUS TBEPIOIO Tena:

_F
P= G
191 JlaBnenue raza. ATMocdepHoe TaBieHue.
' I'unpocraTtuueckoe gaBiieHUE BHYTPH KUJIKOCTH.
®opmyna 15 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:
P=pgh+Pn,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Popmyna i ONPENEICHHsS BBITAJIKHUBAIOIIECH CHIIBI,
JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras3:
1.23
F_jtm_ =pgV
VYcnosue naBanus tena. [lnaBanue cynoB u Bo3ayxoliaBaHue
Mexanudeckue KoneOaHus. AMIUIMTYAA, TEPUOJ W YacToTa KoJeOaHWi.
194 dopmyiia, cBI3bIBAIOLIAS YACTOTY U NEPUOJL KOJICOaHUI:
v=Ll
T
195 MareMaTtnyeckuii M MpYKUHHBIM MadATHUKU. lIpeBpaiienue osHepruu 1mnpu
' Ko1e0aTeIbHOM ABUKEHUH
1.26 3aryxaromue Konebanus. BeinyxaeHHble konebanus. Pezonanc
Mexanuueckue BONHbBI. [IpomonbHble U monepedHble BOJHBL JIJIMHA BOJHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27
L=v-T
198 3ByK. I'poMKOCTE M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'PaHMIIE
' IByX cpell. Hppa3ByK U ynbTpa3ByK
Ipakmuueckue pabomoi
W3mepenue cpenHell IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL; KO3(pPUIIMEeHTa TPeHHs! CKOJbKEHUS; paObOThl CHJIbI TPEHHUS, CHUJIIBI
199 YIPYTOCTH; CPEIHEW CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;

YCKOpeHHUs OpycKka MpW JBM)KCHUH 110 HAKJIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KojeOaHui MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M IepHoja
Kojie0aHu MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha phIYar;

paboTBl CWJIBI YHOPYTOCTH TpPU TOIBEME Tpy3a C MOMOINBIO HEMOABHKHOTO




0J10Ka; PabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOIIBIO MOJABHKHOTO
O70Ka.

HccrenoBanre 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT O0BEMa IMOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUIAKOCTH, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChI TeJa; CHJIbI TPCHUS CKOJIBLKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BO3HUKAIOLIEH B IMPYKUHE, OT CTEIICHU
nedopMaIuu MPYKUHBI, YCKOpEHUs: Opycka OT yIiila HakJOHA HampaBJIsSIONICH;
nepuojia (4acToThl) KoJieOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOa
KoJIcOaHUH MPYKUHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI,
WCCJICIOBAHNE HE3aBHUCHMOCTH IEpUOJia KOJICOAaHWI HUTSHOTO MAasSTHHKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUS pblUara

Qusuueckue A6NeHUs 6 Npupode: TPUMEPbl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, IIPUIMBLBI W OTJIHUBBI, JAIBHXXCHHC ILJIAHCT ConHeuHon CHUCTCMBEI,

130 PEaKTHBHOE BMKCHUE KUBBIX OPTaHU3MOB, PhIYard B TEJIC YEIOBEKA, BIUSHHUE
aTMOc(epHOrO JaBJICHHWS HA JKMBOM OpraHu3M, IUIaBaHUE PBIO, BOCHPUAITHE
3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUUIOMETP, NATYUKU TOJOXKCHHS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, MOJIIUIIHUKH, PAKEThl, pblyar, TMOABWXKHBIA U

131 HETIOABIDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTB, MPOCTBHIE MEXAHW3MBI B OBITY,

' cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMIAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJIEKYJISIPHO-KUHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucranmnaeckne u amopHbIE TETa

29 JBmwkenne dvactur BemecTBa. CBs3b CKOPOCTHM JBMIKCHUS YAaCTHI[ C

' Temrneparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMaunBaHue U KalWJUISIPHBIE SBICHUS

2.4 TemoBoe paclIupeHne U CkaTue

2.5 TennoBoe paBHOBECHE

” 6 Buytpennsiss sHeprus. PaGota um Temonepenada Kak CHocoObl M3MEHEHHUS

' BHYTPEHHEH dHEpruu

2.7 Bups! Tenonepenauu: TeMI0NPOBOIHOCT, KOHBEKLUS, U3ITyYCHHUE

2.8 HarpeBanne wu oxnaxaeHue t1en. KoinmdecTBO — TEmIoOTHL. Y jenbHas




2.9

TEIUIOEMKOCTD:

O=am(t,—1)

3aKkoH COXPAaHCHUA SHCPIrurM B TCIUIOBBIX IIPpOLECCAX. YpaBHeHHe TCILJIOBOI'O

OasaHca:

O +0, +..=0

2.10

2.11

2.12

Ucnapenne u xoHuaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPrud B IIPOLIECCE
WCIIApEHUsI W KOHJAeHcauuu. KumneHue KUAKOCTU. VYJAelnbHas TEIoTa

napooOpazoBanus: L = Q/m

BiaxxHoCTh BO311YXa

[InmaBnenne wn Kpucrasmmsanus. J3MeHeHWe BHYTpEHHEHW DJHEpPIMM IIpH

IUIABJICHUH U KPpUCTAJIN3allUH. VY aenbHas TEIIoTa MIaBJICHUS:

39

m

2.13

BHYTpeHHHH OHEPTUA CrOpaHus TOIJINBA. VY aenpHas TemioTa CropaHus TOIJIMBA:

q=Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI teroBoro apurarens

2.15

2.16

IIpakmuueckue pabomoi

W3mepeHne yaenbHOW TEMIOEMKOCTH METAIIMYECKOr0 LUIUHAPA; KOJIUYECTBA
TEIUIOThI, MOJIyYUEHHOTO BOJOM KOMHATHOM TeMmmneparypbl (UKCHUPOBAHHOMN
MaccChl, B KOTOPYIO OIIYIIEH HAarpeTblii LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OT/JAHHOT'O HAarpeThIM LWJIMHIPOM, IOCJIE OIYCKAHMS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBieHuss Jpaa. lMccnenoBaHwe W3MEHEHHs TeMIlepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMJ0o0OMeHa MpU CMEIIMBAaHUM XOJIOJHOU U
ropsiue BOJbI; IpoIecca UCIapeHus

Qusuueckue s61eHUs 6 npupooe. TIOBEPXHOCTHOE HATSIKEHHUE M KalMWJUIIPHBIE
ABJIEHUS B NIPUPOJE, KPUCTAIUIBI B Ipupone, ndnydenue CoiiHLa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea. KanwUIsIpbl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIOB,

JKUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS




JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, [BUraTellb BHYTPEHHETO

CTOpaHus
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynnona
3.3 3aKOH COXpaHEHHsI SJCKTPHUUECKOTO 3apsiia
34 OnexTtpudeckoe nosie. Hampspk€HHOCTH  31eKTpuyeckoro mnousid. IlpuHimn
CYINEPIO3UINU JIEKTPUUECKUX M10JIEH (HAa KaYECTBEHHOM YPOBHE)
35 Hocurtenn »snexkrpuueckux 3apsanoB. JleiicTBHE 3IIEKTPUYECKOTO TMOJIs HA
aNeKTpruecKue 3apsaabl. [IpOBOAHUKN U TUIIEKTPUKU
[TocTosiHHBIN 3MeKTpUYecKuid TOK. JlefcTBUs 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=qg/t,U=A/q
DJEeKTpUYECKOe CONPOTUBICHUE. Y IebHOE 3JIEKTPUIECKOE CONPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma amst yyacTka anekrpudeckoit nernu: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOJHUKOB:
I =I,; U=U,+U,; R=R +R,
1 1 1 2
39 [MapannenbHOE COeTMHEHNE TIPOBOAHUKOB PABHOTO COTPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmernranHbIe COETMHEHMSI TPOBOTHUKOB
Pa6ota u momHOCTS AnmekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Dpcrena. MarHuTHOE TOJ€ MPSAMOrO MPOBOJHHKA C TOKOM. JlMHMHK

MarHUTHOW MHIYKIIUH




MarautHoe TIIOJ€ IMOCTOSHHOIO MarHuTa. B3auMOAEHCTBHE ITOCTOSHHBIX

3.13
MarHuTOB
3.14 JleficTBHe MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenua
Ilpakxmuueckue pabomul
M3MepeHue  3MEKTPUUECKOrOo  CONPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTHU
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.
HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
316 (pe3ucTopsbl, JIAaMIOYKa), OT HAPSDKEHHS Ha KOHIIAX MPOBOJHUKA; 3aBHCUMOCTH
' COIIPOTHUBJIEHUS OT JUIMHBI IPOBOJIHUKA, IJIOIIAN €r0 MONEPEeYHOro CEYeHUs U
YIIEIBHOTO COTIPOTUBIICHUS.
[TpoBepka mpaBwiia Ui 3JIEKTPUUYECKOIO HANPSDKEHHs IPU MOCIEA0BAaTEIbHOM
COCMHEHUU TPOBOJHHUKOB; TpaBWJIA U CHJIBI DJIEKTPHUECKOTO TOKA MpHU
napajieIbHOM CO€MHEHUH NTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6leHus 6 npupooe: SIEKTPUYECKHE SBICHHS B aTMocdepe,
3.17 3JIEKTPUUECTBO JKMBBIX OPraHM3MOB, MarHUTHOE NoJe 3emiu, Ipeld mostocos,
POJIb MArHUTHOTO TIOJIS TSI )KU3HU Ha 3eMJle, TIOJSIPHOE CHSTHHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIepMETp, BOJBTMETP, PEOCTar,
CUETUYMK  DJIEKTPUUYECKOW  DHEPruH,  AJIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOTPUOOPHI (mpumMepsI), AJIEKTPUYECKUE
NPEJOXPAaHUTEIHN, HIEKTPOMArHUT, OSJIEKTPOJABUTraTeldb IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA
3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyaeBas mojienb cBeta. [IpssMOTHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETa
3.23 Hucniepcus cBera
394 JIunza. Xox nyueil B nuH3e. POKyCHOE paccTosHME JUH3BL. ONTHUYECKas Cuiia
' mun3el: D = 1/F
3.25 ['nma3 xak ontudeckas cucrema. OnTudeckue mpuoopsI
IIpaxmuyeckue pabomol
W3mepeHune ontudeckoil cuibl coOuparomield JUH3bL; (POKYCHOTO PacCTOSIHUS
3.26 cobuparomeit TMH3HI (110 CBOHCTBY pPaBEHCTBA pa3MEPOB MpEeaMeTa H N300paKESHHS,

KOTJ1a TPeIMET PAcIONIO’KEH B TBOMHOM (hoKyce), moKa3aTess MpeIOMIICHHS CTEKIIA.

HccnenoBanne cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO




coOuparomiel JUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX JIMH3;
3aBUCHUMOCTHM YIJIa IPEJIOMJIEHHMS] CBETOBOIO Jy4ya OT yIja MaJeHUs Ha TpaHULE

«BO3AYX — CTCKIIO»

Duszuveckue seneHUs 8 npupode: 3aTMCHUA COJ'IHI_Ia U .HYHBI, OoBE€Ta TCI,

321 ONTUYECKHe sBJICHUS B arMocepe (1Bet Heba, pedpakus, pagyra, MEPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE SIBJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydenus. Peakinuu anbda-u Oera-
' pacmaga
4.2 Omnpitel Pezepdopaa o paccesnuto anbda-yactuil. [InanerapHas mozaens atoma
4.3 CoctaB aroMHOTr0 sifjpa. M3oTormbl
4.4 [lepuon monypacnaia aTOMHBIX sIEp
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOrO U MacCOBOTO UHCEN
Qusuueckue sA61eHUss 6 npupode. E€CTECTBEHHBIA PaJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIydd, PATUOAKTUBHOC W3IIyUCHHUE WPHUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJIMOAKTUBHBIX U3TYYCHUN Ha OPraHU3M YeIOBEKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHINBUIYAIbHBIN JO3UMETP, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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