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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHU K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojgaBaHus y4eOHOTO
npeamera « Ou3nkay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalolUUMXCSd W OpraHu3alMi0 HM3y4YeHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMMe mo (u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmszanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3yibTaTaM  OOy4YeHHs, a  TakXKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1IEr0 00pa3oBaHusl.

[IporpamMma mo (u3MKe ycTaHABIMBAET paclpeiesieHne y4eOHOro marepuana Mo rojam
oOydenus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBaHHYK) Ha JIOTUKE PpAa3BUTHUS NPEIMETHOIO COJAEPXKAHMS UM Yy4€T€ BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MOMOIIN YUUTEIIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka SBIAETCA CUCTEMOOOPA3YIOMIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuer U Quandeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MPEAOCTaBIsIeT HaumOojee siICHble OOpa3ibl MPUMEHEHHs HAyYHOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0a MOYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna W3 TNIaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
oOyyJaronuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

® HAy4HO OOBSACHSTH SIBJICHUS;

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;

® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAyUYHBIE JOKa3aTelIbCTBA Jis
MOJIyYEHUS BHIBOJIOB.

[lenu wm3yueHus: QU3UKM HA YpPOBHE OCHOBHOTO OOILIEro OOpa3oBaHMs ONpEAETCHbI B
Konnenmun npenoaaBanus yuyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peanu3yrOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepka€HHONW pemeHneM Kosmnermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 aexabps 2019 r. Ne [IK4BH).

Henu n3yyeHuss Gpu3nKu:

e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO

MIPUPOJIBI, PA3BUTHE UX WHTEJUIEKTYJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUd U (opMHUpoBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;



e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuE NPEACTABICHUN O poiu (PU3MKHU AJ Pa3BUTHUSL JPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHl;

® pa3BUTHE IIPEJACTaBICHHI O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0YyYSHHIO B 3TOM
HalpaBJICHUH.

JloctuxkeHnne STUX Ieledl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIEUNBACTCS PEUICHUEM CIEAYIOIIUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyYEHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB pEIICHHS TPOCTEHINNX pacU€THBIX 337a4 C HCIOJIb30BAHUEM
du3nUecKux Moienel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMCHHH HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIC HCCIIEAOBAHUS C HCIIOJIb30BAaHHEM
MU3MEPUTEIBHBIX PHOOPOB;

e OocBOeHHE MPHUEMOB PabOTHI ¢ HMH(poOpMaIue (GHU3MUECKOro COAEp)KaHUS, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO €O cepamu nMpohecCHOHATHHON AeATEIHLHOCTH, CBA3aHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHUSs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4YUTeNb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT H
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYaroImuXxcs, CIIMCKA HIKCIIEPUMEHTATbHbIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.

COJAEPKAHUE OBYYEHUSA
7 KJIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npuponasl. PU3ndecKkue SBICHUSA: MEXaHUUYECKHE,
TEIUIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenUUMHBL M3Mepenue Qusnueckux BeauuuH. Pusznueckue HPUOOPHI.
[TorpemHocTs U3mMepeHuil. MexayHapoHas CHCTEMA €IMHHLL.

Kak ¢u3mka u apyrue ecTeCTBEHHbIE HAyKH HM3Y4aloT MpHUpoAy. EcTecTBeHHOHAY4YHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpKE TIHUMOoTe3, OObscHEHHe HalmogaeMoro sBieHus. Omnucanue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.



1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usuveckrie TpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPCHHI aHAIOTOBBIM M ITU(POBBHIM
npudopom.

Jlabopamopusie pabomsl u onvinot.

Onpeznenenue 1EHbI EIEHUS IKaIbl HK3MEPUTEIBHOTO MpUodopa.

N3MepeHne paccTosiHUM.

H3mepenne 06bEMa KUAKOCTU U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MabIX TEl.

Nk b=

W3mepenre TeMrepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIIEpaTyphI.
6. IlpoBeneHue wuccieqoBaHUs MO IPOBEPKE TMIIOTE3bI: JAJbHOCTh IOJIETA ILIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIe BHICOTA ITyCKa.
Pa3nes 2. [leppoHavyaibHble CBeeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNbITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHUE Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMocBsA3b MeEXIy CBOMCTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CcTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

1. HabmroneHune OpOyHOBCKOTO JBUXKEHUS.

2. Habmonenue nuddysuu.

3. HaOmopneHue siBneHUH, OOBACHIIOMUXCA MPUTSHKEHUEM MM OTTAJIKMBAHUEM YaCTHIL

BEILECTBA.

Jlabopamopmnwvie padbomot u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEeM (poTorpaduii).

2. OnpIThI 110 HAOJIIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/elicCTBHE TeJl.

Mexannueckoe JBHXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKopoCTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUSI.

SlBnenne wHepuMH. 3aKOH WHEpUMU. B3aummopencTBHE Ten KaKk NPUYMHA W3MEHEHUS
CKOpPOCTH JBHWKEHHs Tel. Macca kak Mepa mHepTHOocTH Tena. IlmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucTHKa B3aummojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus M cuia Tsbkectu. Cuia
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoii. PaBHozaelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHne MeEXaHUUYECKOTO ABWKEHUS TeIa.



N3Mepenne CKopoCcTH MPSAMOIUHEUHOTO ABUKEHHUS.
HaburonieHue sBjaeHUS] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

AN

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapHKa B KUAKOCTHU, MOJAEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXKEHHsS OpycKa WM IIapuKa MO HAaKJIOHHOU
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

4. OmpIThl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh PACTsDKEHUs (AedopMarui) npyKuHBI OT
IIPUIIOKEHHOM CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIICHHS U YBEIMUYCHUS JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JIaBJICHUS Ta3a oT 00béMa, Temreparypsl. [lepenada naBineHust TBEPABIMU TEIAMHU, KUIAKOCTIMH
u razamu. 3akoH Ilackans. [THeBMaTndyeckne MammHbl. 3aBUCHMOCTH JABICHHS KHJIKOCTH OT
nryounbl.  [wapocratudeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIECTBOBAHUS BO3MYIIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue arMocdepHOro JaBieHUs. 3aBUCHUMOCTb
aTMOC(EpHOro JaBJIEHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBuE KUKOCTH U ra3a Ha Morpyk€HHOE B HUX Telo. BriTankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

1. 3aBuCHMOCTb JaBJIE€HMs raza OT TEMIEPATYPHI.

2. llepenaua gaBiieHUS KUAKOCTBIO U Fa30M.

3. CooOlmaronmecs CoCy/sl.

4. TI'mppaBinyeckuil mpecc.

5. TlposiBienue nedcTBHs aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTh BBITAJKUBAIOUICH CHUJIBI OT OO0BEMA MOTPYKEHHOW YacTH Tena |

IIJIOTHOCTH XKHUIKOCTH.

=

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcrnoBue mnaBaHus TeJ: IUJIaBaHWE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHUS IIIOTHOCTEH TeIa U KUIKOCTH.

Jlabopamopuwie pabomel u onvinot.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEéMa MOTpyKEHHOU B )KHUIKOCTh
YacTH Tea.

2. OmpeneneHne BBITATKUBAIOLICH CUJIbI, JIEWCTBYIOIIEH Ha TeNO, NOTPYKEHHOE B

JKUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIbI, ACHCTBYIOLIEH Ha
TEJIO B )KHMJKOCTH, OT 00BbEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT IJIOTHOCTH
JKHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHME JIOAKW M OIpEACIeHHE €€
rPy30MO0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanuveckast padota. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBECHS
peruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/1a MEXaHUYECKOW SHEPIUU B IPYyTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHS MPU PABHOMEPHOM JIBM)KEHUU Teja 110

TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycinoBHil paBHOBECHS pbluara.

(O8]

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.
4. H3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKON YHEPTUU.
8 KIIACC
Pasnen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHMS BemiecTBa. Macca
W pa3Mepbl aTOMOB U MoOJeKyd. OMbIT, NOATBEP)KIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETUUECKOW Teopuu. (CMaymBaHWE W KaNWUIApHBIE siBIeHUs. TeruioBoe
pacUIMpeHHe U CKaTue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABWKEHHUS YacTHILL.
Buyrtpennsist sHeprusi. CmnocoObl W3MEHEHHsS BHYTPEHHEH »SHEpruu: Terjionepenada u
coBepirieHre paboThl. BUbl Teruionepenayn: TeIIONPOBOAHOCTh, KOHBEKITHS, U3IIyUYCHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIJIoBOoro Oamanca. IlnaBineHue M OTBEpJeBaHHE KPUCTATUITMUECKHUX
BEIIECTB. YENbHas TerioTa IuiaBieHus. [lapooOpa3oBanme u koHaeHcanws. Vcmapenwme.
Kunenune. YnenpHas Teruora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuamuner padotel TemnoBeix aAurareneid KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILECHHS SHEPTUU B TEIUIOBBIX IPOLIECCAX.



Hemoncmpavyuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddys3un.

HaGmroienne sSiBJICHUI CMaYMBaHWS M KAAJUTSIPHBIX SBJICHHM.

HaGuroieHne TemioBoro pacivpeHus Ted.

W3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKICHUH.
[IpaBuna u3MepeHus TeMIepaTyphl.

Buapl Teruionepenayn.

XNk =

OxunaxieHre nIpu COBEpIICHUH paOOTHI.

9. HarpeBanue npu coBepLICHUN PaOOTHI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHME TEIUIOEMKOCTEN pa3IN4HbBIX BELECTB.

11. HabnroneHue KumeHwus.

12. HabGnroneHue nocTossHCTBA TEMIIEPATYPhl IIPH IJIABJICHUH.

13. Mozaenu TEIUIOBBIX ABUTATEIIEN.

Jlabopamopnwvie pabomot u onvimol.

OnbITHI 1O OOHAPYKEHHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.
OMnBITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.
OnbITH 10 HAOJIIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIBIX TEI.
Ornpezenienne naBiieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
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OnbpIThI, AEMOHCTPUPYIOIINME 3aBUCUMOCTb JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka rumoTe3bl JIMHEHHONW 3aBUCUMOCTH JJIUHBI CTOJNOMKA JKMIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOnronenue u3MeHEHHs] BHYTPEHHEH DHEpPTHH Tella B pe3ysbTare Tervionepenadn u

paboThl BHEIIHHUX CHIL

8. MHccnenoBanue siBIEHUS TEIUIO0OOMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOopsiYel BOJBI.

9. Ompenenenre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpU TEIUIOOOMEHE C

HArpeThIM METALTUYCCKUM ITHITUHIPOM.

10. Onpeenenue yaenIbHON TEMIOEMKOCTH BEIIECTBRA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenue OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHON TEMIOTHI MIIABTICHUS JIbJA.

Pa3nes 7. DiiekTpH4ecKue 1 MATHUTHBIE SIBJICHHUS.

DOnektpu3amus Ted. J[Ba poja ANEKTpUYECKUX 3apsioB. B3auMmopelicTBre 3apssKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBUS 3apsSHKEHHBIX TET OT BEITUYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosis. [Ipunuun cynepno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIA dMeKTpuueckuil 3apsan. CTtpoeHue
atoma. [IpoBOTHUKY ¥ TUAIIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/a.

DNEeKTPUYECKUid TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeMCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KMJIKOCTSAX U ra3zax.



Onektpuyeckas 1enb. Cuna Toka. OneKkTpudeckoe HamnpsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIEbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapAJLIEIbHOE COEIUHEHUE ITPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U TIOTPEOUTENH ICKTPUIECKON dHEPruu B ObITY. KOpOTKOE 3aMBbIKaHHE.

[locTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarnuTtHoe noje 3eMiI ¥ ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Dpcerena. MaruutHoe nosie
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[elicTBME MarHUTHOIO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
Onekrporenepatop. CrnocoObl TOMYyYEHUsS DIIEKTPUYCCKOW SHEPruu. DIIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia AeKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX Tell.
YCTpONCTBO U JIEUCTBUE SIEKTPOCKOMA.

DIIEeKTPOCTATUYECKAsT MHIYKIIUS.

3aK0H COXpaHEHUs AIEKTPUIECKUX 3apsI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MoenupoBaHi€e CUIOBBIX JIUHHUM 3JIEKTPUUYECKOTO OIS,
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HMcTOYHUKH TTOCTOSIHHOI'O TOKA.

hey

JlercTBUS DIIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. I'a30BBIi1 pazpsz.
. I3MepeHnue cuibl TOKa aMIepMETPOM.

—_—
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. I/ISMepeHI/IC QJICKTPHUYCCKOI0 HAIPSAKCHUSA BOJIbTMCTPOM.

_.
n

. Peocrar u MarasuH COpOTUBIICHHUN.

—
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. BzauMoelicTBre MOCTOSIHHEIX MAarHUTOB.

—_
)

. MOHGHHpOBaHI/Ie HEBO3MOXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

—_
-

. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.

. MaruuTHOe noje Toka. DNeKTPOMArHHUT.

. JleficTB€ MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
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. SJ'IeKTpOJIBI/IFaTe.HB IOCTOAHHOI'O TOKA.

[\
[\

. UccnenoBanue sBIEHN 3J€KTPOMAarHUTHOW MHYKIIMH.

[\
8]

. OnbiTer @apages.

N
~

. 3aBHCUMOCTH HAIIPaBIICHHSI HHAYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBECHHSI.
25. DneKTporeHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopuvie pabomol u onvimol.

1. OneIThI 10 HAOTIOJACHUIO AIIEKTPU3ALIMHN T UHIAYKIHUEH U IPU CONTPUKOCHOBEHUH.
2. MHccnenoBanue neiCTBUS AIIEKTPUUYECKOTO MO HA MPOBOAHUKH U AUAIEKTPUKH.

3. CoOopka u mpoBepKa pabOTHI AIEKTPUUECKON 1T MMOCTOSTHHOTO TOKa.

4. H3mepeHue u peryMpoBaHUE CUJIBI TOKA.



5. H3MepeHue u peryaupoBaHie HANPSKECHHUS.

6. HccnenoBaHue 3aBUCHUMOCTH CHUJIBI TOKA, UYIIETO YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS

pe3ucTOpa U HANPSKEHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIKME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS

IIPOBOJIHHKA OT €r0 JUIMHBI, IJIOMAAU IIONEPEYHOT0 CEYEHUS U MaTepHaIa.
8. IlpoBepka mpaBwiia CIOXKEHHS HANPSHKEHUU NPU MOCIEAOBATEIbHOM COEIUHEHUU
JIBYX PE€3UCTOPOB.

9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA IIPU NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue paboThI JIEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PEe3UCTOop.

11. Onpenenenre MOITHOCTH JEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. ViccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT HalpsKEHUs

Ha Heu.

13. Onpenenenue KI1/I narpeBarens.

14. MccnenoBanre MarHUTHOTO B3aUMOJECHCTBUS MOCTOSIHHBIX MarHUTOB.

15. I3yueHue MarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB MPH HUX OOBEAUHEHUH U

pa3lieJIeHUN.

16. UccnenoBanue 1eWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJEHCTBHS KAaTyIIKU C TOKOM U

MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTyIIIKE.

18. M3yuenue neicTBUsS MarHUTHOT'O TIOJIS1 HA POBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3y4yeHue padoThI JJIEKTPOABUTATEIS.

20. U3mepenune KII/] anekTpoaBuraTebHOM yCTaHOBKH.

21. OnbITEl MO HCCIIENOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIMM: HMCCIEAO0BAaHUE

W3MEHEHUH 3HAaYECHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKa.
9 KVIACC
Pa3nes 8. Mexanu4eckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMOIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsiMoiuHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBIKEHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeitHoe aprkeHre. CBoOonHoe najeHne. OnbIThl
lNanunes.

PaBHOMepHOE JBMXKEHHUE MO OKpyXHOCTH. [lepuon u wacrora oOpamieHus. JluneitHas u
YIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoi 3akoH Herorona. Tpertuit 3akoH Herotona. IlpunHimn
CYNEPIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHUSI CKOJIbKEHUS, CHJIa TPEHUS
MOKOSI, IPYT'He BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBuxenue 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts n
[epErpys3KHu.

PaBHOBecue MaTepuaabHON TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynbe Tena. M3menenne mmmysibca. UMmynbe cuiibl. 3aKOH COXPAHEHUsI WMITYJIbCa.

PeakTuBHOE NBUKEHUE.

Mexanunueckasi pabota U MOUIHOCTh. PaboTa cuil TsDKECTH, ynmpyroctd, TpeHus. CBs3b

SHEPrUuu

u pa60TBI. HOTGHHI/IaJIBHaH OHEpIrusa TCJIa, MOAHATOrO HaAd INOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON

SHEPruu. 3aKOH COXPAaHECHUS MEXaHUYECKOW SHEPTUH.
Hemoncmpayuu.

1.
2.

AR

7.

8.

9.

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

Ha0nroneHne MexaHU4YecKoro ABMKEHMsI TeJla OTHOCUTENBHO PA3HbIX TEJl OTCUETA.
CpaBHeHue myTedl M TPacKTOPUM JIBH)KEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJl OTCUYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUs NIPSIMOIMHENHOTO ABUKCHUS.

HccenenoBanue NpU3HaKOB paBHOYCKOPEHHOTO JIBUKCHMUS.

Habumronenne ABM>XeHU Tesa 0 OKPY>KHOCTH.

HaGnronenune MexaHMYeCKUX sIBJICHUHN, MPOUCXOASIIUX B cUcTeMe oTcuéra « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIOLIEH Ha HETO CHUJIBL.
HaOnronenue paBeHCcTBa CUII IPU B3aUMOJACHCTBUM TeEIL.

M3menenue Beca Tena nNpyu yCKOPEHHOM JIBU)KCHHH.

Ilepenaya nMIrynbca Ipu B3aUMOJACHCTBUM TEIL.

[TpeoOpa3zoBanus SHEPTUH NIPU B3aUMOAECHCTBUH TEIl.

CoxpaHeHue UMITyJIbca IIPU HEYIPYIOM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaGnronenue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKON 3HEPTUH MPHU CBOOOTHOM Ha/IeHUH.

CoxpaHeHne MEXaHUYECKOW PHEPTHUH NP IBUKEHUU TeJIa MOJ IEHCTBUEM NPY>KUHBI.

Jlabopamopnvie padomol u onvimol.

1.

KoHncTpynpoBanue Tpakra Juisi pa3roHa U JAJbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
[IapUKa WIH TEIEKKH.

Omnpenenenue cperHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHU 0 HAaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM NpPU PAaBHOYCKOPEHHOM JABI)KEHHHM 0€3 HadaabHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JIaBJICHMSL.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHMM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.



10. Onpenenenne pabOTHl CHUJIBI YNPYTOCTH TPU TMOABEME TPy3a C HCIOIb30BAHHEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. M3yyeHue 3aKoHa COXPaHEHUS SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaieHue sHeprum mpu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHn4ecKkuX BoJH. [IpoonbHbIe U monepeyHbie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIBI TSDKECTH U CUJIb YIIPYTOCTH.
Habmroienue xonebanuii rpysza Ha HUTH U Ha TPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MTOTEPEYHBIX BOJIH (Ha MOJICIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

SN S e

AKycTHYECKHIl pe30HaHC.
Jlabopamopuwvie padbomot u onvimol.
1. OmnpeneneHue 4acTOTHI U NEPUOJA KOJIEOaHUIM MaTeMaTHUYECKOI0 MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U NEPUOJIA KOJIEOaHUH MPYKUHHOTO MAasATHUKA.
3. HccnemoBanue 3aBUCHUMOCTH TepHOJa KOJeOaHUM MOABEIICHHOTO K HUTH TIpy3a OT
JUTMHBI HUTH.
4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJeOaHUI MPYKMHHOTO MasTHUKA OT MaccChl
rpy3a.
5. TIpoBepka HE3aBUCUMOCTH IepHoOAa KoJIeOaHUH Tpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JE€MOHCTPUPYIOLIME 3aBUCHUMOCTh TIE€pHOJia KOJEOAHUHW MPY>KMHHOTO
MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPYKHHBI.
7. W3mepeHue yCKOpeHHUs: CBOOOTHOTO TaCHUSI.
Pasngen 10. D1eKTPpOMArHUTHOE 10JI€ M JICKTPOMATHHUTHbBIC BOJIHBI.
DJEeKTPOMAarHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOHCTBA 3JEKTPOMArHUTHBIX
BoJH. [1Ikana sekTpoMarHuTHBIX BOJIH. VICOIb30BaHUE 3IIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvinot.
1. U3ydeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIIbI0O MOOMIIBHOTO TenedoHa.
Pa3nea 11. CBeToBbI€ IBJICHHUS.
JlygeBas mojenp cBeta. Mcrounuku cBeta. IlpsMonuHeiHoe pacnpocTpaHEHHE CBETa.
3armenust Connana u JIynel. Otpaxenue cBera. [Imockoe 3epkaino. 3akOH OTpaKEHHUS CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [loiHOe BHYTpeHHEE OTpakeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKHUX CBETOBOJAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HptoTona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
[IpstmonuHeitHOE pacpocTpaHeHHE CBETA.
OtpakeHue cBeTa.
[Tony4yenue n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Orntruyeckuii CBETOBO/I.
Xon stydeit B coOnparomiei TmHse.
Xox J1ydeil B paccenBarolei JTMH3E.
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[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

9. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEIECKOTA.

10. Moxenb riaza.

11. Paznoxenue 0enoro cBera B CIEKTP.

12. TlomyuyeHue Georo cBeTa MpH CIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuwvie padomut u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa)KE€HUsI CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
2. H3ydeHue XapakTEepUCTUK U300paKEHUS MPeMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH YTJIa MPEIOMJICHHS CBETOBOTO JIy4a OT yria MaJeHHs Ha
TPaHULIE «BO3IYX—CTEKIION.

[Tomydenue n300pakeHUid ¢ TOMOIIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKyCHOTO PacCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
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OnpIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJAEHWH 4Yepe3 ILIBETOBBIC
(UIBTPBIL.
Pa3nen 12. KBanToBble fiBJI€HUS.

OmneiTel Pesepdopaa u mnanerapuas mojnenb aroma. Moaens aroma bopa. Ucnyckanue u
MOTJIONIeHHE cBeTa aTOMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-mznydenus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mopgens aromHoro sigpa. M3otombsl. PaanoaktuBHble mpeBpaiieHus. I[lepuon
noJTypacrnaja aTOMHBIX sIJIEp.

SAnepHbie peakiyu. 3aKOHbI COXpPaHEHUSI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTHUs CBA3H
aToMHbIX siiep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3IIy4eHUs U MOTJIOLIEHHUS.

2. CnekTpsl pa3IHYHBIX Ta30B.

3. CmexTp Bozmopoa.

4. HaGmonenue TpekoB B kamepe Bubcona.



5. Pabora cu€Tyrika HOHU3HPYIOUTUX H3TyUEHUH.

6. Peructpauus u3naydeHus NPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopusie pabomsl u onvinol.

1. HaGmroaeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHME SHEPrMM YACTUIIBI MO TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IHoBTOPUTEIBbHO-00001IAIOIIMIA MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMIMK ~ MOAYJIb IpEAHAa3HAueH [UIsl CUCTeMaTH3aluu U
0000111eHUsT TPEMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCET0 Kypca (PM3MKH, a TaKXKe JUIsl MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yHaroUMXCsl, BRHIOPABIINX ATOT YU€OHBIN MpEaAMET.

[Ipyu wu3ydyeHMH JAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS  BUJIBI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX Pe3yJbTaTOB 00ydeHHs, (HOpMHUPYETCS €CTECTBEHHOHAYYHas
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUM MPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHsSI TOJTy4YCHHbIE 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTAJIbHbIE.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
YTO 00YYarOIIUecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HaHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3UUECKUE SIBJICHUS
B OKPY>KAIOIIEH NPUPO/IE U MOBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PA3IMUYHBIX HMCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX U3BECTHHIX BUIOB SHEPTHH.
IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yuenne QU3MKKM HAa YypOBHE OCHOBHOIO 0OLIEro o0Opa3oBaHMs HANpaBlIeHO Ha
JOCTH)KEHUE JIMUHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.
B pesynbrate u3yueHus (U3MKM Ha YPOBHE OCHOBHOrO 00Iero ooOpa3oBaHus Y
oOyuarorierocst OyyT c(hopMUpPOBaHbI CIEIYIOIINE THYHOCTHBIE PE3YIbTAaThl B YACTH:
e 1) IATPHOTHYECKOIr0 BOCIIUTAHUSA:
® - [POsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hr3nyeckoi
HayKH;
® - [[EHHOCTHOE OTHOUICHHE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX-(PHU3UKOB;
e 2) rpamaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® - F'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHHM OOLIECTBEHHO 3HAYUMBIX M STHYECKHX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM PUMEHEHNEM JTOCTHKEHUN (PU3UKY;
® - OCO3HAaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLIUIIOB B I€ATEILHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUS:



® - BOCIPUSATHE ICTETUYECKMX KayecTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAHME LIEHHOCTH (PU3UYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIOLIEH KYJIbTYpHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIILHOCTH, MHTEPECa K UCCIICIOBATEIBCKOM IeATEIbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLMOHAJIBLHOTO 0JIATOIIOIYYHS:

® - OCO3HAHME IIEHHOCTH Oe30macHOoro obpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30IaCHOrO TMOBEACHUS Ha TPAHCIOpPTE, Ha Joporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBHSIX;

e - chopMHpPOBAaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETrO MpaBa Ha OMIMOKY M TaKOTro
e TIpaBa y Ipyroro 4eioBeKa;

e 6) TPyA0BOro BOCIIMTAHUS:

® - AaKTMBHOE YYacTHE B PEUICHUHU MPAKTHUYECKHUX 3a7a4 (B paMKax CeMbH, 00pa30oBaTeIbHOMN
OpraHu3alii, Topoja, Kpas) TEXHOJOTHYECKOW W COLMAIbHOW HAIpPaBICHHOCTH,
TPeOYIONINX B TOM YUCIIC U (U3HUSCKUX 3HAHHIA,

® - UHTEpEC K NPAKTHUYECKOMY U3YUCHHIO MPOQPECCHIA, CBI3AHHBIX C (DU3HKOI;

e 7)3KOJIOrHYeCKOr0 BOCIIMTAHUS:

e - OpUEHTalus HAa NpUMEHeHue (U3MYECKHX 3HAHWM /i pelieHus 3agad B 00JacTH
OKPY’KaIOIIEeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIIKOB M OLICHKHA HUX BO3MOJKHBIX TOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

® - 0CO3HaHHUE TI00aTHHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHHs;

e §8) aganTauMu K M3MEHSIOUIUMCS YCJIOBUSIM COUMATbHOM M PUPOIHON Cpeabl:

e - MOTpeOHOCTh BO B3aUMOJICHCTBUU TMPU BBHIMOJTHEHUH MCCIEAOBAHUNM H TPOEKTOB
(bu3MUYecKoil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTEIbHOCTD;

e - moTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HaHHM, B TOM uucie (OpMyIHUpOBaTh HJIEH,
TIOHSTHSA, TUTIOTE3BI O (PU3HUECKUX 0OBEKTAX U SIBJICHUSX;

® - oco3HaHUE Ne(UIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (U3HKY;

® - [JJAHMPOBAHUE CBOETO PA3BUTUSI B IPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpeMIICHHE aHATM3UPOBAThH U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUYECKUX 3HAHH;

® - OLIEHKa CBOMX JCUCTBUU C YyYETOM BIMSHUS Ha OKPYXAIOUIYyI0 CpPEAy, BO3MOMKHBIX
I00ATBHBIX TTOCIIEICTBHA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHMs mOporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBanust y oOyuatomierocs OyayT cGOpMHUpPOBaHBI MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLME TIO3HABATENbHbIE YHUBEpCAJbHbIE Yy4deOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIE yueOHbIE EUCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUS



Ba3oBble JJoruuyeckue JeiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKN 0OBEKTOB (SIBJICHMIA);
YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCH(PHUKAIMU, OCHOBAHUS JIJIs 0000IIEHNUs
Y CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PacCMAaTPUBACMBIX (haKTax, NaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBJISITH TIPHYUHHO-CIICICTBEHHBIC CBS3W IMPH U3YYCHUU (DU3UYECKHX SIBIICHUH W
MPOIIECCOB, JIeNaTh BBIBOJABI C WCIOJIH30BAHUEM JCIYKTUBHBIX W WHIyKTUBHBIX
YMO3aKIIOYCHHA, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NICCKUX BEITHYNH;
CaMOCTOSITEJIbHO ~ BBIOMPATh CHOCOO pelIeHus ydeOHOW  (M3MUYecKod 3ajaduu
(cpaBHEHUE HECKOJIBKUX BApHAHTOB PEIICHHUS, BBHIOOP HAmMOOJIee TMOIXOISAIIETO C
Y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTCPHECB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS:

HCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENBLCKUI HHCTPYMEHT II03HAHUS;

IIPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXXHBINA
(du3nUecKuii SKCIIEPUMEHT, HEOOJIBIIIOE HCCIeI0BaHNE (PU3NIECKOTO SBIICHHS,
OLICHMBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYUYEHHYIO B XOJ€
HCCIICIOBAHUS UJIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOPMYyIUPOBaTH O0OOIIEHUS ¥  BBIBOABI IO  pe3ysibTaraM
POBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3BuTHe (PU3NYECKUX MPOLECCOB, a TaKKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ nnopmanmeii:

OPUMEHATh pa3IMyHble METO/bl, HHCTPYMEHThl M 3alpochl MpPHU IMOHMCKE U OTOOpe
MH(pOpMallMU WK JaHHBIX ¢ YUETOM IPEAIoKeHHON yueOHOM pusnueckoit 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIUIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAabHYIO (OpMy IMpeacTaBieHHUs HWHpopMmanuu u
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXeMaMH, AMarpaMMaMy, HHON
rpaduKoi U UX KOMOMHAITUSIMU.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JaedcTBHUA:

B XO0JIe OOCYXIEHUS Y4eOHOro maTepuaia, pe3yibTaTOB JIA0OPATOPHBIX pPaboOT W
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOM TEeMBI U BBICKA3bIBATh UJICH,
HalleJICHHbIC Ha pElIeHUEe 3a1au 1 MMOAepKaHne 01aroKenaTeIbHOCTH OOIICHHS,
COTIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JAPYTHX YYaCTHUKOB JIMAJIOTa,
O00OHapy’KUBaTh pa3IMYKe U CXOJCTBO TIO3HIINH;

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

nyONMYHO  TPEACTaBIATH  PE3yNbTaThl  BBINOJHEHHOTO  (PM3UYECKOrO0  OMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, TIPOCKTA);

NOHUMAaTh M MCIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M WHAMBUAYAIBHOW pabOTHI
IIPU pEIIEHNN KOHKPETHON (PU3NYECKOU MPOOIEMBI;



NPUHUMATh I COBMECTHOHW JIEATEIBPHOCTH, OPraHW30BBIBAaTh JCUCTBHS IO €&
JIOCTHIKCHHIO: PacpeeNIATh POJIM, 00CYXIaTh MPOILECCHl U PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUIas KadyeCTBEHHOrO pe3ysbTaTra I0 CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOM JICUCTBHUS C IPYTUMH YWICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaJa B OOMIMA TMPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsIX, TPEOYIOMUX IS PEIICHUS
buznYeCKUX 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX NPUHATUS pEHICHUN (MHIUBUIYaJIbHOE,
MPUHITHE PELICHUS B TPYIINE, IPUHATHE PELICHUH TPYIIIOif);

CaMOCTOSITENIbHO COCTABJISITh AJNTOPUTM pelIeHUs (U3NYECKON 3alayd WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBaTh IIPEAJIaraéMble BAPUAHTHI PELLICHUI;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOJIb, IMOLIHOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTyallMM U IIpeJylaraTh IUIaH €€ U3MCHEHMUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYyalMi{, yCTAaHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJe CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TEeMy, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY MNpHU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAyYHbIE TEMBI M TaKOE K€ IIPaBo JPyroro.

HPEIMETHBIE PE3YJIbTATHBI

K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:

UCMOJIb30BaTh TMOHATHS: (HU3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, razo00pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSAMOJIUHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOImas cwia, aedopmanus (ympyras, IIacTHYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;



paziuyath siBieHus (auddy3us, TerIoBOe IBUKEHHE YaCTHUI] BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeEJl, pABHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhK BpallleHMs, Iepeadya JaBJIeHUs TBEPIAbIMU
TeJIaMHU, KUAKOCTIMHU U razaMu, aTMochepHoe JaBjieHue, IIaBaHue Tel, MpeBpalleHus
MEXaHUYECKOM 3HEPrun) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pBIYark B TeJ€ YeIOBEKa, IPHU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a]ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh U3yUYCHHBIC CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHUJa TSDKECTH, BEC Teja, CUila TPEHUs, JaBJICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHHYecKas padora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3(PQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHHU3MOB, KUHETUYECKasi W MOTEHLHUAaJIbHAsl DHEPTUs), IPU ONUCAHUU IMPABUIBHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCIIOIb3yEMbIX BEIMYMH, X 0003HAYCHUS U €TUHUIIBI
(GU3NUECKUX BEITUYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PH3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHS U IPOLECCH, HCIOJIb3YS
npaBujia CJIOXKEeHMs CUi (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXaHWYECKOM »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MpaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (UIMUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3adauyd B 1—2 JEWCTBUA, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKHE BEIUYUHBI B (POPMYIBI U
MPOBOANTH PAcu€Thl, HAXOAUTHh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIC IJISI PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOHN (hPU3NUeCcKOi BEIMUHHBI,
pacrio3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXXHO pEUIMTh INPH MOMOIIM (PU3HUYECKHX
METOJ0B, B OINMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumotesy), pa3nuyaTh W WHTEPIPETHPOBATH TMONYYEHHBIM pe3yJbTaT, HAaXOIUTh
OIIMOKY B XOJI€ OMBITA, IeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaMm;

IIPOBOAMTDH OMNBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIHpPOBATH TPOBEPSieMble MPEINONIOKECHUs, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYIOBAHHUS, 3aMUCHIBATh XO/I OMbITa H (POPMYITHUPOBATH BHIBOIBL;



BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroi ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH ITyTH PAaBHOMEPHO JBHXKYILErOCs
TeJla OT BPEMEHU JABMKEHMsI T€Ja, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Tesa, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHMSI TEJl, CUJIbl YIPYTOCTH OT yAJUHEHMs NPY>KUHBI, BBITAJIKUBAOLIEH
CHIIBI OT O00BbEMa TOTrPYKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIIOBU TIJIaBaHWUS TEJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpPATh YCTAHOBKY M BBINOJHATH
U3MEpEeHus, cilenys MpeIoKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJIy4EeHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJEC NPEUIOKEHHBIX TAaONUL U TpadUKOB,
JieNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIE0BaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
KHUJIKOCTM M TBEPIOro Tejla, CUJIa TPEHHs CKOJIbXKEHHUs, JaBICHUE BO31yXa,
BBITAJIKMBAIOIAs CHJIA, JIGHCTBYIOLIass Ha MOrPYy)XKEHHOE B JKUJAKOCTh TeJoO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NPEeasIoKEHHON
MHCTPYKLHUU: IIPU BBINOJIHEHUN N3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUEHUE NICKOMOM BEIMYUHBI;

coOmoaTh TpaBWJa TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
00opyaoBaHUEM;

yKa3blBaTh MPUHIMNBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phbluar, NOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha HX OMNHMCAHHA (B TOM 4HMCIE: INOAMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH MpUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJHEBHOW KM3HM s oOecredeHus
0e30macHOCTH TpU OOpalieHUH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHs 370pPOBbsi M COONIOJIGHHS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXaroIlIei cpeae;

OCYHIECTBIISAITh OTOOp HCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUHM M yTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHHUKOB BBIIEISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BHIMOJHEHUH YYEOHBIX 3aJlaHUl HAYyYHO-MOMYJISIPHYIO JIUTEPATYpy
(bu3NYECKOro CcoJep)KaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BIAJeTh NpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJIUYHO AeNaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAaHUI, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COMPOBOXAATh BBICTYIIJICHUE ITPE3CHTALIUEH;

IIPY BBIMIOJIHEHUHU YUEOHBIX MPOCKTOB M MCCIICIOBAHUHN pacIpenensTh 00SI3aHHOCTH B
TPYIIIE B COOTBETCTBHUHM C MIOCTABJICHHBIMU 3a/1a4aMH, CJIEANTH 32 BBIIIOJIHEHUEM IUIaHA
JNEHCTBUH, aJeKBAaTHO OICHUBATh COOCTBCHHBIH BKJIAQJ B JEATCILHOCTh TPYIIIIBI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUM:

WCIIOJb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JIBUKEHUE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUECKHUE W aMopdHBIE Tena,
HACBIIIECHHBI U HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, IIEKTPUUECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJie;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIUpeHHe W CKaThe, Terulonepenada, TeroBOoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHe, KOHJICHCALUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TEemIoNnpOBOHOCTh, KOHBEKIUS, W3IIy4Y€HHUE), DJIEKTPU3aLUs Tell, B3aUMOJICHCTBUE
3apANIOB, JEUCTBUS JJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBHUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIMS) TIO OINHUCAaHUID HMX XapakTEepPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECcKoe SBICHNUE;

pacro3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPY>KAIOIIEM MHUpE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE U
KaMWUIIpHBIE SIBIIGHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uziaydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SBJICHUST B arMocdepe, DIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Moje 3emid, Apeid MOI0COB, POJIb MAarHUTHOTO MOJS IS JKU3HH Ha
3emiie, ONSIPHOE CHUSIHME, MIPH ATOM IMEPEBOJUTH MPAKTUYECKYIO 33[a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA;,

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI HDHEPrus, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAENbHAs TEIUIOTA IUIABJIEHUSA, VYAEIbHasg TEIUIOTA
napooOpa3oBaHus, yJelbHasl TEIUIOTa CTOpPaHUS TOIUIMBA, KOX(PQOUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECKUN
3apsA], CuiIa TOKA, OJIIEKTPUYECKOE HAaNpsHKEHHWE, CONPOTHBIEHUE IIPOBOJHUKA,
yAEIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLTHOCTh 3JEKTPHUUECKOTO TOKA), IpU
OTNMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHSI U €IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEIWYUHY C JPYTMMH BEIUYHMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYUNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBIEHUS M TIPOLECCHI, HCIONIb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIECKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUS BEILECTBA,
IOPUHIUI CYNEpHo3UuIUM MoJjel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsaga, 3akoH Oma 11 y4acTka nenu, 3akoH Jxoynsa—JIeHuna, 3akOoH COXpaHEHUs
SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alUCHIBATH €T0
MaTEeMaTU4YeCKOe BBIPAKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
cUTyauui IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBJISITH
NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMUECKUX IIaroB C
oropoif Ha 1-2 U3yYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3amadd B 2-3 JEHCTBHS, HWCHOJB3YsS 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE ISl €€ PeICHHUs, IPOBOJUTH PacUEThl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3MUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPU HNOMOIIM (HU3UYECKHX
METO/OB,  MCIOJb3ys  ONMCAHWE  HCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IPOBEINCHHUS MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIBL,

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WK (U3NYECKUX CBOMCTB
Ten (KamWUISIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3IyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3dydamomeil (mornomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIKOCTHM W IUIOIIAAUM €€ TIOBEPXHOCTH, DJJEKTpHU3alus Tel H
B3aMMOJEHCTBUE DIIEKTPUYECKUX 3apsIiOB, B3aMMOJECHCTBUE IMOCTOSHHBIX MAarHuTOB,
BU3YaJIM3al1sl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, A€UCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMATHWUTA, CBOWCTBA D3JIEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIHMpoBaTh TMPOBEpPsSEMbIE TMPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO  O00OpyJIOBaHMS, ONMCHIBaTH XOJA OMNbITa U
(GopMyIMpOBaTH BBIBOABI;

BBITOJHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBLHOW BIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3nyeCKuX BEIMYHH, CPAaBHMBATh pE3YJbTaThl H3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKO BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUS U YJEIBHOIO CONPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHHS Ha POBOJIHUKE,
WCCIIEOBAHNE TI0CIIEI0BATEIbHOTO W MApaJUIE]IbHOTO COECJUHEHWM MPOBOJIHUKOB):
IUITAaHUPOBATh HCCIEe0OBaHUEe, cOOUPATh YCTAHOBKY M BBINIOJHATH M3MEPEHHs, CIEays
MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh Pe3ysbTaThl MOJTYYEHHON 3aBUCUMOCTU B BUJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI 110 pE3yJIbTaTaM HCCIIEIOBaHHUS;



® [POBOJIUTH KOCBEHHbIE M3MEpEeHMsI (PU3MUECKHX BeIMUYUH (yIelbHas TEMIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJenys
MPEJI0KEHHOW HHCTPYKIUH, U BHIYUCIISATH 3HAUCHHUE BEIHUNHBI,

e coOmonaTh TMpaBWIa TEXHUKH 0e30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu30BaTh MPHUHLMUIIBI JEHCTBUS HU3YYECHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa UX OMHCAaHUS (B TOM YHKCJE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETpP, MapoBasi TypOMHA, aMmIepMETpP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBAaX (DM3MYECKHX SBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
THUTPOMETp, ABUraTeNlb BHYTPEHHETO CTOpPAHHs, JEKTPOCKOI, PEOCTaT), COCTAaBIATH
CXEMBI DJIEKTPUYECKHX IIETIEH C TOCIIe0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYEHUS SJIEMEHTOB JIEKTPHUECKUX IETICH;

® T[PUBOAUTH TpHUMEpPHl (HAXOAWTh HWH(MOPMALMIO O MpPUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalleHUuH ¢ OpuOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3JI0pOBbSI M COOJNIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXKaroIleH Cpeae;

® OCYIIECTBJIATH MOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE WMEIOIIMXCS 3HAHUH M TYTEM CpaBHEHHS JIOTIOJHUTEIFHBIX HCTOYHHUKOB
BBIICTIATE MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHON;

® ICIOJIb30BATh MPH BBHINOJHEHUN YUEOHBIX 33JaHUN HAYYHO-TIOMYISPHYIO JTUTEPATypy
(GU3NIECKOTO CO/EpKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMAIUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyONIMYHO  TPEACTaBIATH  pe3yNbTaTbl  MPOEKTHOM MM HCCIEI0BAaTENbCKON
NEeSTENIbHOCTH, TP 3TOM TPaMOTHO UCIOJb30BaTh W3YUYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIICHUE MTPE3CHTAIHEH;

® [IpU BHINOJHEHUH YYEOHBIX TPOEKTOB M WCCICHOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIEIUTh 3a BBHIMOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI,  BHICTPAaUBaTh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K xonmy oOyueHust B 9 Kjacce mpeaMETHBIE Pe3yiIbTaThl Ha 0a30BOM YpPOBHE JTOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHS: CHCTeMa OTCcu€Ta, MaTepHalbHas TOYKa, TPACKTOPHSI,
OTHOCHUTEIIBHOCTh MEXaHUYECKOIO JIBHXKCHMS, aedopManus (yrnpyras, miacTH4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPCHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP
TSDKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHMYECKHMe KoyiebaHus ©  BOJHBI, 3BYK, HWHQPa3BYK M  YJIbTPa3BYK,
BHCKTpOMaFHI/ITHbIe BOJIHBI, IIIKaJIa BHGKTpOMaI‘HI/ITHBIX BOJIH, CBC€T, 6JII/I30pyKOCTb nu
I[aJIBHO?;OpKOCTB, CHGKTpLI I/ICHYCKaHI/ISI H IOIJIOIICHUA, aan)a, 6eTa- n ramMmma-
I/I3J'Iy‘-I€HI/ISI, HU30TOIIkI, smepHa;I 3HepI‘eTI/IKa;

pa3iuyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBHKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKCHHE, CBOOOHOE MaIcHUE Tell, PABHOMEPHOE
JOBUXKCHUC 110 Opr)KHOCTI/I, B3aHMOZ[eI>'ICTBPIe TCII, peaKTI/IBHOC JABMIXKXCHUC,
Kosie0aTeIbHOE JIBIDKEHUE (3aTyXamollue W BBIHYKJIECHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPaKEHHE 3ByKa, MPSMOJIMHEHHOE paclpoCTpaHCHHUE,
OTpaKEHHE U MPEJIOMIICHUE CBETa, MIOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3IOKCHHE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IMCIIEPCHS CBETA,
€CTECTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBECHHUE JIMHEHYATOrO CHEKTpa W3IY4YCHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX
JTaHHOE (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSIBIIEHUE U3yUYCHHBIX (PU3MUYECKUX SBICHHUI B OKpY’KaloIeM Mupe (B
TOM YUCIIC (1)I/I3I/I‘-ICCKI/IC SABJICHHA B HpI/IpOIIGI HpI/IJH/IBI)I 1 OTJIMBBI, ABHKCHUEC IIJIAHET
COJIHG‘-IHOﬁ CHUCTEMBI, peaKTI/IBHOG JOBUXXCHUC ) KUBBIX OpFaHI/I?:MOB, BOCHpI/IFITI/IG 3ByKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMHUYECKHME BOJIHBI, I[yHAMH, 3XO, LIBETa TEII,
OIITUYCCKUC ABJICHUA B npnpone, 6I/IOJ'IOFI/I‘I€CKO€ ﬂeﬁCTBHe BUIUMOTIO,
yIbTpaduOIETOBOTO M PEHTTEHOBCKOTO M3JIYYEHUN, €CTECTBEHHBIM DPaauOAKTHBHBIN
¢doH, KOCMHUYECKHE IIy4d, PaAHOAKTUBHOE W3JIyYCHHUE TMPUPOTHBIX MHHEPAJIOB,
NEeNCTBUE PaIMOaKTUBHBIX M3IYYEHHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPAKTHUYECKYIO0 337auyy B y4eOHYIO, BBIICTSATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKU)
(bu3HYECKUX SIBICHUN;

OIINChIBATH I/I3y‘-IeHHI>Ie CBOﬁCTBa TCI U (1)I/I3I/I‘IGCKI/IC SABJICHUA, I/ICHOJ'II)3y5[ (1)I/ISI/I‘I€CKI/IG
BEJIMUMHBI (CpPeqHssE U MTHOBEHHAs CKOPOCTh Tela MPHU HEPAaBHOMEPHOM ABH)KCHUU,
YCKOpEHHUe, MepeMellleHne, myTh, YIIIoBas CKOPOCTh, CUJIa TPEHHUS, CHJIa YNPYTrOCTH,
CWJIa TSOHKECTH, YCKOPEHHE CBOOOJHOTO TAJCHHS, BEC Telld, UMITYJIbC Tela, UMITYIIhC
CHJIbI, MEXaHHUYCCKas pa60Ta 1 MOIIHOCTH, IOTCHIIHAJIbHAaA 3Heprm[ TCJ1a, IOAHATOIO
HazQ HOBerHOCTBIO 3€MJIM, ITOTCHIINaJIbHAsA BHGPFI/UI C)KaTOﬁ HPY)KI/IHBI, KHHCTHUYCCKAas
SHEpPrus, TOJHAS MEXaHWYeCKas JSHEPrus, IMEpPHOj M YacTOoTa KOJICOAHWH, THHA
BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpelbl), TPU OMHCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYUH, HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JIPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu U3y4YeHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

xapaKTepmoBaTL CBOﬁCTBa TCI, (1)I/ISI/I‘IeCKI/Ie SABJICHUA U Hpoueccm, I/ICHOJ'II)3Y${ 3aKOH
COXPAaHEHUS DHEPIHH, 3aKOH BCEMHUPHOTO TSITOTCHUS, MPUHIUI CYMEPHO3UINN CHII,
MPUHIIAI OTHOCUTeNbHOCTH ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPaKEHUS W TPEIOMIICHUS CBETa, 3aKOHbI COXpPAaHEHUS 3aps0BOTO M



MaccoBOro 4YHcCel TpU SAACPHBIX peaklusX, IMpU HTOM JlaBaThb CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OO0BSICHATh (PU3MYECKHE MPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BbIABJIATh  IPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (UIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pelaTte pacy€THbIE 3a7a4i (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBAaIOIIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE AaHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PELICHUS,
IPOBOAMTHh pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bu3M4eCcKOoil BETUUNHBL;

pacrio3HaBaTh NPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METOJIOB,  MCIIOJNb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKAa HPOBEAECHUS MCCIEJOBAaHU,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUN U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
TeJ (U3ydeHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs YHEPIuH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyXKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHU, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pa3jiokeHHe OeIoro cBeTa B CHEKTP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsI MpeaMmera B coOMparoliel JIMH3E,
HAOJIIO/IEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOIO HAOOpa 000pyI0BaHMSI, OIMCHIBATh X0 ONBITA U
€ro pe3yJbTaThl, POPMYJIUPOBATH BHIBOJIBI;

IPOBOAMTHh NPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMOoN BeNMUYUHBl ((OKYCHOE pacCTOSIHHME COOUparolie JUH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (U3MEPUTEIBHOTO MPUOopa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH IIPH PaBHOYCKOPEHHOM
JIBUKEHUM 03 HauyalbHOW CKOpPOCTH, TMepuoja KoJieOaHUM MaTeMaTHuecKOoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)K€HHsI CBETa OT yrja MaJeHUs U
yIia mpeoMJIEHUsl OT yria MajieHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yJdbTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3yJIbTaTaM
UCCIIEIOBAHMSI;

IPOBOJUTh KOCBEHHBIC H3MEpEHHUs (HU3UUYECKUX BEIUUMH (CpelHss CKOpOCTh U
YCKOpEHHE Tejia MPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOTO MaeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHUs! CKOJBXKEHUs, MeXaHHueckas padora u
MOIIHOCTb, 4YacTOTa M TMepHOA KojeOaHMH MaTeMaTHYecKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUIAHUPOBaTh H3MEPEHUs, COOMpATh HKCIEPUMEHTANIbHYI YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, clenys NPesIOKEHHON MHCTPYKIHH, BBIYMCIATh 3HAUEHHUE BEIMYMHBI U



AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJNbTaTbl C Y4YETOM 3aJaHHOM IOIPEHNIHOCTH
U3MEPEHU;

coOmoaTh TpaBWjia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAs! MOJEJIb aTOMHOTI'O Spa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CHUAOMETP, TaTUUKU MOJOKECHHUS,
paccTOsHUS U YCKOPEHMsI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnapaT, ONTHYECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucCHoib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUYECKUX IPOLIECCOB HPU PELICHUU Yy4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBbI JUIsl IOCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH IpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpUMEpax) MPaKTUYECKOTo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHs 370pOBbsi M COONIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYLIECTBIISITh MOUCK UHpopManuu Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYSl TOUCKOBBIM 3ampoc, HAXOJUTh IYTH OINpeAeSeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIOIIUXCS 3HAHUU |
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPHU BBHIOJHEHUU YYeOHBIX 3a/laHU HAayYHO-IOIMYJISPHYIO JINTEpaTypy
(U3NYECKOr0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCHEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KAHUSA, MYyOJUYHO IPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WIJIM MCCIIEI0BATENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIOJIb30BaTh HM3YUYCHHBIM MOHATUHHBINA ammapar M3ydyaemMoro pasiena (U3uKd Hu
COIIPOBOKJATh BBICTYIUIGHHWE MpE3eHTale ¢ Y4ETOM OCOOEHHOCTEeH ayauTopun
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pazjen 1. ®usuka u eé pojib B NO3HAHMHU OKPY:KAKIIEro MUpa
1.1 dusnka - Hayka 0 IPUPOIE 2 bubmorexa [OK
’ Y PHpOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 D 2 1
HIBHHACCIHE BETITIHIIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHayYHEBIN METOJI IIO3HAHUS 2 1 bubmorexa HOK
' Y s https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHie Betiectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) | bubnuoteka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2 bubmorexa HOK
' P H https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
b K
3.1 MexaHndeckoe OBIKEHIE 3 nomorexa O

https://m.edsoo.ru/7f416194




32 HNuepnus, Macca, II0THOCTD 4 1 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cua. B 14 2
1. BB ciit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LHOK
’ A https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHeEprus
bu6mmoreka [IOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 IT 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
CXAHITIECRa SHEPTIT https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeM nudpoBLIe
Ne i/m P Kourposbnbie IIpakTHyeckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nea 1. TemyioBble IBJICHUS
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
’ p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnnoreka [JOK
2.1 . 7 1
U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT 5 5 20 2 7
OCTOAHHBIM SIICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DIIeKTpOMAarHuTHas UHAYKIIUI 4 bubmorexa HOK
’ p YR https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 14.5

9 KJIACC

Ne ni/m HaunmMeHoBaHMe pa3/ie/ioB U TeM

KoJunuecTBo yacoB

DJIeKTPOHHbIE




NPOrpaMmbl

(undposbie)

Kontpoabusie IIpakTnueckue
Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4deckue siBJICHHUSA
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanvoAeHcTBIe T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHEI COXpaHCHHS https://m.edsoo.ru/7t41a4a6
Hroro no pazgeny 40
Pa3pen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCIHE KOMCOaMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHH'ICCKHE BOTHEL. 3BYK https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 15
Pa3nesn 3. DjieKTpOMAarHuTHOE M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 ) bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHS
bu6 OK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 Homotexa Il

https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

4.2 JI 0 6 3
FHH3BL I OTITHHACSCIHE HpHOOpHL https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 htps-//m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 5. KBanToBble siBJIeHH I
5.1 Hcnyckanue u morioiieHue cBeTa aToMo 4 1 bubmmorexa HOK
. IyCKaHHE U ITOT, HUE CBETa aTOMOM
Y ot https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 Bubmmorexa LHOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1 1
ACPHEIC peatdind https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOAYJIb
[ToBTOpeHue u 06001IeHUE COAepKAHUST bubnnoreka [JOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM TPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

Kon
NpoBepsieMOro
pe3yJjbTarTa

1.1

7 KJIIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'O 00111er0 00pa30BaHus

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

1.3

1.4

pa3jinyaTrb SABJICHUA M0 ONMHMCAHUIO HMX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/II-IGCK0€ SIBJICHUC

pacrio3HaBaTh IPOSIBICHHE M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3UYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33Jauy B YUEOHYIO, BBIICIATH
CylIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PH3UUECKUX SBICHUN

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl U (DU3MUECKUE SBJICHUS,
UCTIONB3ysl (U3MYECKHE BEIMYUHBI, IPH OMHCAHUU TPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYHH, WX
0003HaYCHHS U SUHUIIBI (PU3UICCKUX BEIIMYUH, HAXOJAUTH (POPMYIIBI,
CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BCJIMYMHAMHU, CTPOWTH TpaUKU  W3yYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHE SIBICHUS U MPOLECCHI,
WCIIONIb3ySl W3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4YeCcKoe
BBIPAKEHHE

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTYyallMil NPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh IMPUUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe u3 | — 2 JOruyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3Ysl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 3aJladyd  3allMChIBaTh KPATKOE YCJIOBHUE, MOACTAaBIATH
¢bu3nvecKre BETMYUHBI B ()OPMYJIIBI U TIPOBOJIUTH PAaCUEThI, HAXOIUTh
CIIPaBOYHBIC JaHHBIE, HEOOXOAUMBIE TSl PEUISHUs 3aja4, OlLICHUBATh
PEATUCTUYHOCTH MOTYYECHHON (PU3UYECKON BETUIMHBI

1.8

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(1)I/ISI/I‘I€CKI/IX METOAOB, B OIIMCAHHMHN HCCICAOBAHUA  BBIACIIITH
IpoBepsieMOe  MpEANoiokKeHue  (TUHoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HaXOIUTh OLIMOKH B
XO0J¢ OIIbITa, A€JIaThb BBIBOJBI I1O €T0 pC3yJibTaTaM




1.9

MPOBOAWTH OIBITHl IO HAOMIONEHUI0 (UINYECKUX SBICHUA WIN
busznyeckux  CBOMCTB  Ten:  (opMyIaMpoBaTh  IpOBEpsieMble
MPENIOJIOKEeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyA0BaHNUs, 3aMMCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3AMHMCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEIIMYUHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM YYEOHOTO HCCIEIOBaHUSA, COOMPATH
YCTAHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEII0KEHHOMY ILIAHY,
(buKcUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUL U IpadMKOB, €JIaTh BbIBObI
II0 pe3yJIbTaTaM UCCIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHBIC H3MEPEHUs (PU3MYECKHX BEIMYUH, CIEIys
IPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN COOMpPATh
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY U BBIYHUCIATH 3HAYEHUE HMCKOMOU
BEIINYUHBI

1.13

1.14

1.15

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢
1a00paTOPHBIM 000PYTI0BAaHUEM

yKa3blBaTh MPUHIMIBI  JCHCTBUS OPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepHU30BaTh TMPUHIIMIBI JCUCTBUS H3YYCHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HMX OIHCAHUS,
UCIONIb3YSl 3HAaHUS O CBOMCTBAX  (PU3WYECKUX  SBJIEHUN U
He0oOXoAuMBbIe (PU3NYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

OPUBOJIUTH TPUMEPHl (HAXOIUTh WHPOPMAIUMIO O MPUMEPAX)
MPaKTUYECKOT0 UCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B MMOBCETHEBHOU
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHuu ¢
npudOpaMu ¥ TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUSI 3I0POBBS U
cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIICH cpere

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd MHTepHET B
COOTBETCTBHMM C 3aJIaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM W TYyTEM CPAaBHEHHS Pa3UYHBIX HCTOYHHUKOB
BBIZICNIATh MH(GOPMAINIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON WIIH
MOXET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIb30BAaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAyYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMS,
CIIpaBOYHBIE MaTepHallbl, pecypcbl ceth VIHTepHeT, BianeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMALHK
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAMK (PU3UIECKOTO




COJIEpKaHUs, B TOM YHCIE MyOJUYHO JIeJaTh KPaTKUe COOOIICHUS O
pe3ysbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHUM, MpU 3TOM
rpaMOTHO UCHOJb30BaTh W3YYEHHBIM MOHATUIHBIA ammapar Kypca
(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTallUEeH

1.19

IIPY BBIIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUNA PACIPEACsaTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/ladyaMH,
CIIEIUTh 3a BBIIOJHEHWEM IlJJaHa JEHCTBUM, aEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE B3alMOJCICTBHE, YUUTBIBast MHEHHUE
OKPY KaroIIHUX

Kox
NpoBepPsSIEMOro
pe3yJabTara

1.1

8 KVIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI OCBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

HCIIOJIB30BaTh IOHATHA

1.2

1.3

1.4

1.5

1.6

1.7

pas3indaTrb SABJICHHUA 10 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOWMCTB U Ha
OCHOBC OIIBITOB, JICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4YuciIe (U3NYECKue SBICHHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4yy B Y4eOHYIO, BBIACIATDH
CYILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZUUYECKUX SIBJICHUN

OMHCHIBATh H3Y4YEHHBIE CBOWCTBA Ten U (DU3MYECKHE SBICHMUS,
UCTIONB3Ysl (pU3MYecKkre BENUYHMHBI, NpPU ONHCAHUHM TPABUIHHO
TpakTOBaTh  (U3MYECKUI  CMBICT  HCMOJB3yeMbIX  BEIUYHH,
0003HaYeHHs U eUHUIIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIBI,
CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEIUYHHY C JPYTHMH
BEJIMYMHAMHU, CTPOWTH TpaHUKU  HM3YyUYEHHBIX  3aBHCHMOCTEH
(UBUYECKUX BEJIMYUH

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MYECKHUE SIBICHUS M TPOIIECCHI,
WCIIOJIb3ySl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIIOBECHYIO
GbopMyJIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAYKECHHE

OOBSCHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBIISITH IPUYUHHO-CIIE/ICTBEHHbIE CBSI3U, CTPOUTH 00bACHEHHE U3 |
— 2 JIOTMYECKUX IIAaroB ¢ MOMOIIbI0 | — 2 HM3y4YeHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (DM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

YCJI0BUA 3aa4U 3allMChIBATL KPATKOC YCJIOBUC, BBIABJIATH HCAOCTATOK
JaHHBIX [JIs1 PpCHICHUA 3alayd, BBI6I/IpaTB 3aKOHbI H (bOpMYJ'IBI,
H€O6XOI[I/IMBIC I eé pe€uicHus, MPOBOAUTH paCLIéTI)I n CpaBHUBATb
IIOJIYYCHHOC 3HA4YCHUC (1)PI3H‘I€CKOI>1 BCJIIMYHHBI C HU3BCCTHBIMHU
JaHHBIMHA

pacro3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIA
(GU3NYECKUX METOJ0B, UCTIONb3Ys ONUCAHUE UCCIICAOBAHMS, BBIIEIATh
IPOBEPSAEMOE TMPEAINOJIOKEHUE, OLIEHUBATh NPAaBUIBHOCTh MOpsAKa
IIPOBE/ICHUS HCCIIEI0BAHNUS, JIeJIaTh BBIBOJIBI

1.9

MPOBOAWTH OIBITHl IO HAOMIONCHUI0 (U3NYECKUX SBICHHUA WIN
bu3MYeCKUX  CBOWCTB  Tel:  (opMynaupoBaTh  MpOBEpsieMbIe
OPEINONIOKEHUs, COOMpaTh  yCTAaHOBKY W3  NPEIIOKEHHOTO
000pyIOBaHUsI, OMTUCHIBATH X0 ONBITA K (HOPMYITUPOBATH BBIBOIbI

1.10

BBIIIOJHATL IMPAMBIC H3MCPCHUA C MCIIOJIB30BAHUCM aAHAJIOT'OBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI
MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

OPOBOJIUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpEeHUs, CleAys IpeaoKEHHOMY  IUlaHy, (UKCHpOBATh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJULl U TpauKOB,
JlenaTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEI0BAHUS

1.12

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM MHCTPYKLIHMHM, W BBIYHCIATH 3HAYCHHE
BEJINYUHBI

1.13

1.14

1.15

1.16

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢
1ab0paTOPHBIM 000PYI0BAaHUEM

XapakTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SIBICHUH U HEoOXoauMble
¢buznyecKkne 3aKOHOMEPHOCTH

pacro3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIIbHBIE
nprOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
JNEKTPUYECKUX LENEd C TMOCIEAOBATEIbHBIM U NapauIeIbHbIM
COCTMHEHUEM  DJIEMEHTOB, pa3iuyas yCIOBHBbIE 0003HAYCHHUS
AJIEMEHTOB JJIEKTPUUYECKUX IENen

OPUBOJIUTH TPUMEPHl (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NUYECKUX 3HAHUH B MOBCETHEBHOM
KU3HU Jnig  obOecriedeHHss O€30MacHOCTH TpU  OOpalleHuu ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U
COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIICH cperie




1.17

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NUECKOTO COAEPIKAHUS B CETH
HHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJISICTCA IPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOM

1.18

UCIIOJIb30BaTh NPU  BBINOJHEHMM Yy4e€OHBIX 3aJaHUNd  HAy4dHO-
HOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COACp)KaHUs, CIPABOYHbIC
MaTepuainbl, pecypchl ceTu MHTepHeT; BiameTte npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusi HHGOPMAILMU U3 OJIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO03/1aBaTh COOCTBEHHBIC MMUCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHYHO MPEJCTaBIATh PE3yJbTAThI
NPOEKTHOW WJIM  HCCIIEIOBATEIbCKOM JEATEIBHOCTH, TPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca
(HU3MKH, COMPOBOXKIATEH BHICTYIIJICHUE MTPE3CHTALIUCH

MIPU BBIMIOJIHEHUH YYE€OHBIX MPOEKTOB M UCCIICIOBAHMMN (PU3MUECKHUX
MIPOLIECCOB PACHpPEeNATh 00sI3aHHOCTU B TPYNIE B COOTBETCTBHH C
MOCTAaBICHHBIMU 3aJjauaMH, CJEAUTh 32 BBIIIOJIHEHUEM IIJIaHa
OEHCTBUII U KOPPEKTUPOBAaThH  €ro, aJeKBaTHO  OICHUBATh
COOCTBEHHBI BKIJIaJ] B JCATENbHOCTb TPYINBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  TPOSIBISASL  TOTOBHOCTH
paspemarh KOH()IUKTHI

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

1.1

HpOBepﬂeMble NpeAMETHBIC PE3YJbTATHI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIOJIb30BATh NU3YUCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB ¥ Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIINX JAaHHOC (I)I/ISI/I‘—IGCKOC SABJICHUC

1.3

1.4

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SBICHUH B
OKpYXarolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aauy B YUEOHYIO, BBIICIATH
CYILLIECTBEHHbIE CBOICTBA (MTpU3HAKU) GUZUYECKUX SIBJICHUN

ONHKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYEeCKHe BEIMYUHBI, INPH OMNHCAHWUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHs U eUHUIIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (GOPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTh  TIpaMKM  M3Y4YEHHBIX  3aBHCHMOCTEH




(bU3HYECKUX BETUINH

1.5

1.6

1.7

XapaKTepU30BaTh CBOMCTBa Tell, (pU3MUECKHE SIBICHUS U MPOLIECCHI,
UCIOJIb3YSl MW3YYEHHBIE 3aKOHbI, MpPU ITOM JaBaTh CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa ¥ 3alUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalMil INpakTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA
bu3nUecKux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pewath pacu€THbIC 3a7auyM (ONMparoIuecs Ha cucrtemy u3z 2 — 3
YpaBHEHMI), HCHOJb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3alUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOLIUE WU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL pelleHusi, MPOBOAUTH PAcu€Thl M OLICHUBATh PEATMCTHUUYHOCTD
HOJIyYEHHOT'0 3HaYeHUs (PU3NYECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUINTh IMPH HMOMOIIN
($U3NUECKUX METOJIOB, HCIIOJIB3Ysl ONMCAHUE UCCIICAOBAHUS, BBIACIATD
IIPOBEPSIEMOE TPEIIIOIO0KEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEJICHNUSI MUCCIICOBAHUA, [EJIaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOAEHUH U OIBITOB

1.9

MPOBOJMTH OIBITHl M0 HAOIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(U3NIECKUX CBOWMCTB TEINl: CAMOCTOSITENILHO COOMpAaTh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHHUS, OMUCHIBATH XOJ OMBITA M €ro
pe3yNIbTaThl, (HOPMYITHPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsIeMOr BeTUYUHBI ((OKYyCHOE
paccTostHuE coOuparoleld JUH3bI), 000CHOBBIBATH BBIOOP crocoba
U3MepeHus (U3MEPUTENBHOTO Ipubopa)

IPOBOJUTHh HCCIEOBAaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIMYUH C
MCIIOJIb30BaHUEM MPSMBIX HW3MEpPEHUH: MJIaHUPOBaTh HCCIEI0OBaHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJTyY€HHOM 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIHMIH
rpaduKoB, neaTh BBIBOJIBI 110 pe3ybTaTaM UCCIIETOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
MJIAHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATh HW3MEPEHHS, Cleaysd MPeII0KEeHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI W AHAJIU3UPOBATH IMOJTYyYECHHBIE
pe3yJIbTaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH Tpu  paboTe ¢
n1abopaTOpHBIM 000PYI0BaHUEM




1.14

pa3nuyaTh OCHOBHBIC NPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBE€Ta, Jy4, TOHKAas JIMH3a, IUIAHETapHas MOJEIb aToOMa, HYKJIOHHAas
MOZEJIb aTOMHOTO AApa

1.15

XapaKTepU30BaTh MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEoOXoauMble
¢bu3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB 51
TEXHOJIOTUYECKUX TIPOLIECCOB IMPH PEHICHUH Yy4eOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUUIsl TOCTPOSHHSI U300paKEHUH B MJIOCKOM
3epKajie ¥ coOuparoleil JuH3e

1.17

IPUBOJIUTH MpPUMEPHl (HAXOAUTh HUHPOPMALUMIO O IPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHECHUS 3I0POBbs U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKaIOIIeH cpejie

1.18

OCYILECTBIISATH MOMCK UHPOPMALUU (PU3HUECKOTO COCPIKAHMS B CETH
WuTepHer, caMocTOSTENbHO (OPMYJIHpYsl IOMCKOBBIA  3aIpoc,
HaxOIWTh IYTH  ONPEACICHHUs  JOCTOBEPHOCTH  IOJy4EHHOU
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX
HUCTOYHUKOB

1.19

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM YYEOHBIX 3aJaHUi  Hay4HO-
MNOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro coAep)KaHUs, CIpaBOYHBIE
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOpPMALUKA U3 OJHON
3HAKOBOM CUCTEMBI B IPYTyIO

1.20

1.21

co3faBaTb COOCTBEHHBIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBEe HUH(GOpMallUM M3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOIO
coJiepXKaHus, MyOJMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIIEOBATENbCKONM  AEATENBbHOCTH, IPU  3TOM  IPaMOTHO
MCII0JIb30BaTh N3YYECHHBIN MOHATUIHBIN anmapar U3y4yaeMoro pasaeina
(GU3MKKH W CONMPOBOXKIATh BBICTYIUICHHE MpE3eHTaled ¢ y4éToMm
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

MIPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NIECKUX
MPOIIECCOB PACHPEENITh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JEeUCTBUM UM KOPPEKTUPOBAaThH  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKIIQJ B JESATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE,  TPOSIBISAS  TOTOBHOCTH
paspemarh KOH()IUKTHI




Kon
pa3neia

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

Kon

3JIEMEHTA

7 KJIACC

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

1.2

®usuka — Hayka O mpupone. SBieHHs NpPUPOIBL
OusnyecKkue  SBICHUA: MEXAHWYECKUE, TEILIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBbIE

dusznueckue BeTMUMHBL.  M3MepeHune  (PU3UUECKUX

BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts
n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.3

EcrtecTBeHHOHAyuHBI METOJ| MO3HaHUA: HaOJIIOJEHHE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKEHHUE THIIOTE3,
9KCHEPUMEHT IO TMPOBEpPKE TUIIOTE3, OObSICHEHHE
Ha0JII0aeMOr0 SIBJICHUS

1.4

1.5

Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

[IpakTrueckue pabOThI:

H3MepeHne paccTosTHUM.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
Onpenenenue pasMepoB MajbIX TEJ.

N3mepenne TemmepaTypbl MpPU MOMOIIM KUJIKOCTHOTO
TEPMOMETPA U TaTUYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
OneIThl,  J1OKa3bIBAIOLIUE  JMCKPETHOE  CTPOCHHUE
BELIECTBA

2.2

JBuxeHnne uyactun  BemectBa. CBA3b  CKOpPOCTH
JBW)KEHUS YacTUL C TeMmmeparypor. bpoyHOBCkoe
nBUKEeHUE, TUhdy3us

23
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2.5

BzauMonelicTBue 4acTHUI] BEIIECTBA: MMPUTKCHUC U
OTTAJIKUBAHHUC

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOECHUE Ta30B,
KHUIKOCTeH W TBEPABIX  (KPUCTALIMYECKUX)  Tedl.
B3anMocBs3p MeXy CBOHCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISPHBIM
CTpOEHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

Onenka pauaMeTpa aToMa  METOJAOM  psiioB  (c
WCIIONB30BaHUEM (poTorpaduii).

OnbIThI 10 HAOIOEHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B.




OneIThI 1o O0HapyKEHHIO JEUCTBUSA cui
MOJIEKYJIAPHOIO IIPUTSKCHUSA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe JIIBUKCHUE. PaBHoMepHoOe u
HEpPaBHOMEPHOE JIB)KCHUE

3.2

Ckopoctb. CpenHsisi CKOpPOCTb IpU HEPABHOMEPHOM
JIBHKEHUU. Pacuér myTv 1 BpeMEHU IBUKCHUS

3.3

34

SBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneiicTBue
TeJ KaKk MPUYMHA W3MEHEHUS CKOPOCTU JBUKEHUS Tell
Macca kak Mepa HHEPTHOCTH Teja

ITnotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIUYECTBOM
MOJIEKYJ B eIMHUIIE 00BhEMA BEIIECTBA

3.5

3.6

3.7

Cuila KaK XapakTepUCTUKA B3aUMOJICHCTBHS Tell

Cuna ynpyroctu u 3akoH ['yka. V3mepeHue cuibl ¢
MIOMOLUIBIO JUHAMOMETPA

SIBnenue TAroTeHMs U cuia TsokecTd. Cuila TSDKECTH Ha
Apyrux mianerax. Bec tena. HeBecomocTb

3.8

3.9

3.10

Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
Tpenue B IpUpoOAE U TEXHUKE

Ciio’)keHHe CWI, HampaBiCHHBIX IO OJHON MPSIMOM.
PaBHOzelicTBYIOIIIAsA CHIT

[IpakTuyeckue paboOTHI:

OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JABMIKEHHS
(wapuka B OKMIKOCTH, MOJENIU  3JIEKTPHUUECKOTO
aBTomMoOMIIAE u Tak panee). OmpereneHue cpenHen
CKOPOCTH CKOJBKEHHUS Opycka WIM IIapuka 110
HaKJIOHHOM  TuIocKOCTH.  OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEeMOHCTPHPYIOIINE
3aBUCHMOCTh pacTsbKeHus (JegopMaiuu) MpyKUHbBI OT
MPUJIOKEHHOW  cwiibl.  OMBITBI, JIEMOHCTPHPYIOIIUE
3aBHCUMOCTh CHUJIbI TPEHUS CKOJBKEHHs OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEMN

3.11

®uznyeckue SABICHUS B IIPUPOJIE: NMPUMEPHI JBHKEHUS C
Pa3IMYHBIMM CKOPOCTSIMU B KMBOW M HEXHMBOW IPHUPOJIE,
JICMCTBHE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, KUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TtBEporo Tema. CrocoObl YMEHBLICHUS U
YBCIIUYUCHUA JAaBJIICHUSA

JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHHS raza oT 00béMa,
TEeMIIepaTypbl
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[lepenaua naBneHust TBEPABIMHU TEJIAMH, KUIKOCTSIMU U
razamu. 3axoH ITackand. [THeBMaTHYeCcKHEe MaIIMHbBI

4.4

4.5

4.6

3aBUCUMOCTh  JABJICHUS OJKUIKOCTH OT TIyOWHBI.
I'uapocrarudeckuii napagokc. CooOIaoIIecs coCybl.
['mapaBnuyueckrie MEXaHU3MBI

Atmocdepa 3emiau u atMmochepHoe aaBieHue. [IpuanHb
CYyIIIECTBOBaHUS BO3AYIIHOW oOomouku 3emin. OImbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JAABICHHUS OT
BBICOTHI HaJl YpPOBHEM MOPS

N3mepenue armocdeprnoro npaeneHus. [Ipubopsl amns
M3MepeHust aTMOC(HEepHOro JaBIeHUS

4.7

JleiicTBHE KUAKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
Teso0. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

4.9

4.10

4.11

[InaBanue ten. BozayxomnnaBanue

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa MOrpyKEHHOM B IKUAKOCTH YacTU Tela.
Onpenenenre BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TENO,  NOrpy:k€HHoe B  XKuIKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKMBAIOLIEH CHJIbI, JCHCTBYIOLIEH
Ha TeNO0 B JKUIKOCTH, OT Macchl Tena. OMBITHL,
JEMOHCTPUPYIOIIIME  3aBUCUMOCTH  BBITAJIKUBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B KUAKOCTH, OT 00BEMaA
MOrPYKEHHOM B XKUJKOCTh YaCTH Tejla U OT IIOTHOCTH
YKUAJIKOCTH. KoncrpyupoBanne  apeomerpa WU
KOHCTPYMpPOBaHUE  JIOAKA W  OINpelnesieHne  eé
rpy30I0AbEMHOCTH

®dusnyeckne  SABICHHMS B TPUPOJE:  BIUSHUE
aTMOc(hepHOTO JIaBJICHUs Ha )KUBOM OpraHU3M, IUIaBaHHUE
pBIO

TexHuyeckue ycTpoiicTBa: cooOUaromMecs COCYIbl,
YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Mpecc,
MaHoOMeTp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTbB, SHEPT A

5.1 Mexanunueckas pabota

5.2 MexaHn4eckasi MOIIIHOCTh

53 [IpocTeie  MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAas
’ TUTOCKOCTh. [IpaBuIito paBHOBECHsI ppryara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy

5.5 «3omoroe  mpaBuiao»  MexaHuku.  Koaddurment




I10JIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 [loTeHunanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprust
58 [Tonnass mexanuueckas SHeprus. 3aKOH H3MEHEHUS U
' COXPAHEHHUS MEXaHUUYECKOHN 3HEPTUU
[IpakTuueckue pabOTHI:
Omnpenenenue paboOThl CUIIBI TPEHHS MPU PABHOMEPHOM
5.9 JIBUKEHUM Tejla 110 TOPU3OHTAIbHOM ITOBEPXHOCTH.
' HUccnenosanue YCIOBUM paBHOBECHS ppryara.
N3mepenne KIIJ| HakioHHOW 1ockoctH. W3ydenue
3aKOHA COXPaHEHMSI MEXaHUYECKON SHEPIUU
5.10 ®usnueckue SABICHUA B MPUPOAE: pblYaru B TeEle
' 9eJI0BeKa
TexHuueckue yCTpOICTBA: pblyar, IOABUKHBIA U
5.11 HEMOJIBIKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COCPKAHUS
pasiena JJIeMEeHTAa
TETUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTPOEHMs BemiecTBa. Macca U pasMmepbl
' MosieKyd.  OmbIThl, TOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, JKMAKONO M ra3000pa3HOro
6.2 cocTossHUM BemlecTBa. Kpucramnuueckue M amopgHbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeI
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHYECKON
TEOpUN
6.4 CmauuBaHuE U KanWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
’ TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 BuyTtpennss sueprus. CiocoObl U3MEHEHUsI BHYTPEHHEH
) SHEPrUu: TeIionepeaaya U CoBepIeHne padoThl
6.8 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,




U3JIly4yeHue

6.9

6.10

KommuectBo TCIIJIOTHI. yI[eJ'IBHaﬂ TEILIOEMKOCTD
BCIICCTBA

TemnmooOMeH u TemIoBO€ paBHOBEcHE. YpaBHEHUE
TEIUIOBOTO OanaHca

6.11

[InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
VY nenbHas TeIuioTa IUIaBJICHUS

6.12

6.13

[TapooOpa3zoBanue u  koHaeHcauus. Mcmapenue.
Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpHOTro
JIaBJICHUS

Bnaxnocts BO3yXa

6.14

6.15

6.16

SHGPFI/ISI TOIIJINBA. Vﬂeanas{ TCIIOTA CropaHusa

[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
TEIIOBOI'O JBUTaTejs. TemaoBbIe ABHUTATCIIM M 3alllfTa
OKpYKarOIIEH Cpeibl

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX
npoieccax

6.17

[IpakTuueckue padbOTHI:

OnbIThI 10 OOHapyKCHHIO JICUCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIU WJIU caxapa.

OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPBIX TEIL.

Ornpezenenue naBieHUs BO3Ayxa B OAJIJIOHE MITPHUIIA.
OnbITEl, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JIaBJICHUS
BO3/IyXa OT ero 00bEMa 1 HarpeBaHus WIN OXJIAXKICHHUS.
[IpoBepka rumnore3bl JUHEWMHOW 3aBUCHMOCTH JJIMHBI
CTONOMKa KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIepaTyphbl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEPrHH Tela B
pe3ynbTare Teronepeaadn U paboThl BHEITHUX CHIIL.
UccnenoBanue siBjeHUs TETIOOOMEHA MTPU CMEIIMBAHUHT
XOJIOJTHOW U TOPSTYE BOJIBI.

OmpeneneHne KOJWYECTBA  TEIJIOTHI, TOJYYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUTMYECKUM
LHHAITUHIPOM.

Ornpenenenue yAelnbHOU TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca UCapeHus.

Ornpenenenre OTHOCUTENIBHON BIIAXXHOCTH BO3AyXa.
Omnpenenenue yAeIbHON TEMJIOTHI TUTABJICHHUS JIb/IA.




6.18

6.19

®usnueckue SBICHUA B NPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWUIIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaJJIBl B mipupoe, u3iaydenue CosHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,
WHesl, CHera.

TexHudeckue  yCTpOMCTBA:  KalMJUIAPBI, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, XMIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,
JBUTATEJIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnexTpuszaius Tei. J[Ba poja dJeKTPUUECKUX 3apsioB
B3aumopeiictBue 3apsbkeHHbIX  Tenl.  3akoH Kysona
7.2 (3aBHCHMOCTH CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TEJIaMH)
Onekrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 nons. lIpyHIUD Cyneprno3uinuu 3JIEKTPUYECKUX IOJIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
76 DOneKTpuueckuid  TOK.  YCJIOBHUS  CyIIECTBOBaHHS
’ INEKTPUYECKOT0 TOKA. FICTOYHMKN TOCTOSTHHOTO TOKa
HevictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax
78 Onektpuueckass nenb. Cuna Toka. OJIEKTPUYECKOE
’ HaIpsHKEHHE
79 CornpoTuBieHue MPOBOJIHUKA. VYnensHOE
’ COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH OMa U1l yyacTKa LenH
711 [locnenoBarenpHOE M MapaJlIeIbBHOE  COEAMHEHHE
' MIPOBOJHUKOB
712 PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
' Jxoyis — Jlenna
713 DJNeKTpUYeCKre ILeNd U TOTPEOUTETH 3JIEKTPHUECKOU
' sHepruu B ObITy. KopoTkoe 3amblkaHue
714 IloctosiHHBIE MarHuThl. B3aumoneicTBHE MOCTOSHHBIX

MarHuToB

7.15

MarautHoe 1one. MargutHoe IIoe€ 3€MJIM U €ro




3HAa4YCHUC OJIA )KU3HHU Ha 3emire

7.16

7.17

7.18

OnbIT Dpcrena. MarHuTHOE TOJI€ SJIEKTPUYECKOro TOKa.
[IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE

JleiicTBe MAarHUTHOTO TMOJS HAa IPOBOJAHUK C TOKOM.
DNeKTpOoABUTaTeNh MOCTOSTHHOrO TOoKa. Mcmonb3oBaHue
JNEKTPOABUraTeIe B TEXHUYECKHX YCTPONCTBAaX U Ha
TpaHCIIOpTe

OnbiTel  ®@apajned.  SIBieHUE  BIEKTPOMATHUTHOM
unaykuuu. [Ipasuio Jlenma

7.19

DIeKTpOreHeparTop. CriocoOsr MOJIyYEHUSs
3JIEKTPUYECKON SHEPIuMu. DNeKTPOCTaHIIUU Ha
BO300HOBJIIEMBIX UCTOYHUKAX OHEPIrun

7.20

[IpakTryeckue paboOTHI:

OnbITH IO HAOTIONEHUIO SJICKTPU3ALUH TEJT UHIYKIHEH
U IIPU COTNIPUKOCHOBEHUH.

HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAIEKTPUKU.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJlupoBaHue CUIbI TOKA.

W3mepenue u perynupoBaHue HAPSKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pEe3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3uCTope.

OnsIThI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAN MTONIEPEYHOr0 CEYEHNs U MaTepraa.
IIpoBepka mpaBwila CJHOXEHHS HaNpsOKEHUM  NpU
MIOCJIEZIOBATEIIBHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
IIpoBepka mpaBuiia 1 CHJIbI TOKA MPHU MApaJIEIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 PpPe3HucTop.
OnpeneneHne  MOIIHOCTH — JJIGKTPUYECKOTO  TOKa,
BBIJIEJISIEMON Ha pe3ucTtope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYILIETO YEPE3 JAMIIOUKY, OT HalpsSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IOCTOSHHBIX MarHHUTOB.
W3y4yeHre MarHuTHOTO MoJIs MOCTOSIHHBIX MarHUTOB MPU
ux o0beAWHEHWHM ©  pasfeneHuu. VccrmemoBanue
JEHCTBHS AJIEKTPUYECKOTO TOKa Ha MarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue




7.21

7.22

ﬂeﬁCTBHH MAarouMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

Kouncrpyupoanue u U3y4eHUe paboThI
3JICKTPOJIBUTATEIS. N3mepenne KII
ANEKTPOABUTAaTEIbHON  YCTaHOBKH. OnpiTel 1O

HUCCICOOBAaHHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YCHUS U HaIrpaBJICHUA
HWHAYKIIMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IJIEKTPUUYECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJIS TSI )KU3HU HA 3emiie, MOJISIPHOE
CUSIHUE

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKON SHEPruw,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HAarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEIb
IIOCTOSIHHOTO TOKa, TEHEpPaTop MOCTOSHHOIO TOKa

9 KUIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHWYECKUE ABJIEHUA
2.1 Mexannyeckoe ABWXKeHME. MarepuasbHas — TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimonuneitHoe amxeHue. CpemHsis

8.4 M MTHOBEHHas CKOpPOCTb Teja IpU HEPaBHOMEPHOM
JBUKEHUH

8 2.5 Yckopenue. PaBHOYCKOpEeHHOE MIPSIMOJIMHEMHOE
' IBIKEHUE

8.6 CBoOomauoe nmagenne. OneITe! [ annnes
PaBHOMEpHOE nBMXKEHME MO OKpYyXHOCTH. Ilepuon u

8.7 yactoTa oOpamieHus. JIuHeliHass W yrjoBas CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa




8.11

[IpuHOUI cynepno3unuu Cui

8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHMsI: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
' MIOKOS, IPYTHe BUIbI TPEHUS
2 14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHHS.
' VckopeHue CBOOOIHOIO MaeHusl
215 Jemwxenne  mmaner  Bokpyr  Comnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecoMocCTh U nieperpy3ku
216 PaBHOBecue MaTepuanbHON TOUKHA. AOCOTIOTHO TBEPIOE
' TEJIO
217 PaBHOBecue TBEpPHOro Tena € 3aKpEIUVIEHHOW OCBIO
’ BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. MMnyibce cusl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexannueckasi paboTa U MOIIHOCTb
8.2 PaGora cun TsxectH, ynpyroctd, TpeHus. CBs3b
’ SHEPTUH U PabOTHI
293 [loTrenumaneHast dSHepPrus Tejia, MOTHATOrO  HaA
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas SHEPTUSI CXKATON MPYKUHBI
895 Kunernueckass »Heprus. Teopema O KHHETHYECKOU
’ SHEPTUH
8.26 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTHH
[IpakTuyeckue paboOTHI:
OrmpesienieHne CpelHe CKOPOCTH CKOJBXKEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauaJIbHOM CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
8.27 JBIDKEHUM 0€3 HayallbHOW CKOPOCTH IYTH OTHOCSATCS

KaKk psjag  HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanmne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT cuibl HOpMalnbHOro jasieHus. OnpeneneHue
KodpduuueHTa TpeHus CcKoiabxkeHus. Omnpenenenue
KECTKOCTH TMpyxkuHBL. OnpeneneHue padOThl CHIIBI
TPEHHUsT TpU PABHOMEPHOM JIBJKEHUM Tejla 110
rOpU30HTANBHONW ToBepXxHOCTH. Ormpenenenue padboOTHI




CUJIBL yIPYTOCTH npu noabEMe rpys3a c
HUCIIOJIb30BAHUEM  HEMOIBWIKHOINO M IOIBUYKHOIO
OJIOKOB

duznyeckue SBICHUS B nprupoac: MPUIMBLELI U OTJIMBEI,

8.28 nBukeHue IuiaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JIBM>KEHUE KUBBIX OPTaHU3MOB
8,99 TexHndeckue  ycTpoWCTBa:  CHHUAOMETP,  JATYHKH

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIELAHMA 1 BOJIHBI

9.1

9.2

93

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH
KoJIeOaHUM: Iepuo/l, 4acToTa, aMILIUTY1a
MaremaTnueckuit U IPY>KUHHBIN MasiITHUKH.
[IpeBpartiieHre sHEprun Npu KojaedaTeIbHOM JBHKEHUH
3aryxatomme KosiebaHus. BBIHYXICHHBIE KOJICOAaHUS.
Pe3onanc

94

Mexannueckue BoJHBL. CBOMCTBa MEXaHUYECKHUX BOJIH.
[IpononbHbIE M TIONIEpEYHBIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHHUYEeCKHUE BOJIHBI
B TBEPAOM TeJIE€, CEICMUYECKNE BOJIHBI

9.5
9.6

3Byk. ['poMKOCTB 1 BbicOTa 3ByKa. OTpakeHUE 3ByKa

WHudpa3Byk 1 yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmpeneneHne  4YacTOTBI M Iepuoja  KoyeOaHUiH
MaTeMaTHYECKOTO MasiTHUKA.

OmpeneneHne  4acTOTBI M Iepuoja  KoyeOaHUiH
NPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — Tepuoja  KojieOaHui
MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH  Iepuoja  KoJieOaHui
MpY)KHHHOTO MasTHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCHMOCTH neprozaa KoJIeOaHUH rpys3a,
MOJIBENIEHHOTO K HHUTH, OT MAacChl TPy3a M JKECTKOCTH
npyXuHbl. i3MepeHue yckopeHust CBOOOTHOTO TaIeHUS

9.8

9.9

®dusnueckue SBICHUS B IPUPOJIE: BOCIHPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHMYECKUE BOJIHBI,
LIYHaMH, 3XO0

TexHnyeckue yCTpOMCTBa: 3XOJOT, MHCIOIb30BAHHE
yJIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DIEeKTPOMAarHuTHOE ToJie. DJIEKTPOMATHUTHBIE BOJHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
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10.2 [Ixana 3neKTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoja cBera. CKOpOCTb CBeETa.
' BostHOBBIE CBOiiCTBA cBETa
[IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOWCTB  3JIGKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeiedhoHa
®dusnueckue SBICHUS B TMpuUpoje: OHOJIOTHYECKOE
10.5 JIEHCTBUE BUJIMMOTO, yIbTPaHrOIETOBOTO u
PEHTTEHOBCKOTO M3TyUYCHH
10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETA
11.2 [IpsimonuHeiHOE pacipoCTpaHEHUE CBETa
113 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUs
' cBeTa
114 [Ipenomnenue cBeta. 3aKOH TPEJIIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JIunza. Xop siydeil B JIMH3E
116 OnTudyeckast cucrema Qoroanmnapata, MHKPOCKOIA H
' TEJIECKOTa
117 I'maz xak onTudeckas cuctema. bamzopykocts
’ NATbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B cekTp. OnbiTel HploTOHA.
' CnoxxeHue cieKkTpanbHbIX IIBETOB. Jlucnepcus cBeTta
[IpakTuueckue padbOTHI:
UccnenoBanue  3aBUCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHuUs.
N3ydyenne xapakTepuCTHK H300paxkeHHsS TpeIMeTa B
MIJIOCKOM 3€pKalie.
HccnenoBanue  3aBUCHMOCTH  yrjla  MPETOMIICHHS
CBETOBOT'O JIy4a OT yrJja MaJieHusl Ha TPAHUIIE «BO3IYX —
11.9 CTEKIIO».
[Tonyyenne u300pakeHHUH C MOMOIIBIO coOUparomien
JINH3BIL.
Ompenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON
CHWJIBI COOMpATOIIEH TNH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OneITH 1O BOCHOPHSITHIO I[BETAa MPEAMETOB MpPU HX
HaOJI0IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
11.10 ®dusuyeckue siBIeHus B npupone: 3armeHuss ConHua u




JIyHBI, 1IBE€Ta TEJ, ONTUYECKHE SBJICHHS B arMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)

1111 Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOII,
' ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJEHUA
121 OmnbiTel Pezepdopna u mimaHerapHas MoOJENb aToOMa.
' Monenb atoma Bopa
122 Hcenyckanue U IOTJIOLICHME CBETa aTOMOM. KBaHTBHI
’ Jluneityateie ClIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro szapa. HykinonHas Mozens
' aToMHOTO sizipa. V30ToTbI
12.5 PaguoaxktuBHble npespamenus. Ilepuon nomypacnana
' aTOMHBIX SIIEP
12.6 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOrO U
' MaccOBOI'0 YHCE
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunrtesa u nenenus anep. McrouHuku sHepruu
12 ’ CoJHLa ¥ 3BE311
12.9 Snepnas osHepreruka. JlelicTBHE  paJlMOAKTHUBHBIX
' M3JTy4Y€HUH Ha )KUBbIE OPraHU3MbI
IIpakTuyeckue paboOTHI:
HabntonieHne CromHbIX M JMHEWYaThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanne TpPeKOB: M3MEPEHHE SHEPTUU YaACTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHHEPAJOB,
JICUCTBUE PANMOAKTUBHBIX W3JIYYEHHH HAa OpPraHu3M
4eJIoBEKa
.12 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBINA JO3UMETp, KaMepa Bunbcona

ITPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOMN OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM




NMpoBepPsIeMOro
TpedOBaHMS

0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHMHE  MHpa;
c(hOpPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOW CBSI3H
U TI03HABAEMOCTH SIBJICHUI MPHUPOABI, O pOJM OKCIIEPHUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKM B pPa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHH, 00 3BOJIOUNU
(Gu3MYeCKUX 3HAHUM W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpA, O BKJIAAE POCCHUICKHX M 3apyOeXHBIX YYEHBIX-
(GHU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPY>KAIOIIETO
MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHMS O BHJAX MaTepuu (BEIIECTBO W TMOJE), O ABIKCHUU Kak
croco0e CyIIeCTBOBaHUsI MaTepHH, 00 aTOMHO-MOJICKYJISIPHOI TeOpuu
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, J3JCKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3IuvaTh SBICHUS 10 ONIMCAHUIO UX XapaKTEPHBIX CBOHCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIINX JTaHHOE (PH3UUECKOe SBIICHICE,
YMEHHE Paclio3HABATh MPOSBICHUE M3yUYCHHBIX (PU3NICCKUX SBICHUI
B OKpYXKAalOleM MHpe, BBIICISAS WX CYIICCTBCHHBIE CBOWCTBA
(mpu3HAKH)

Brnanenue ocHOBamMu MOHSATUHWHOIO armapara U CHUMBOJHMYECKOIO
s3bIKa (DU3UKM M MCIOJIb30BAaHUE WX I pElIeHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHHUS H
MPOIIECCHI, UCTIOJIB3YS QyHAAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh U3YYEHHbBIE CBOWCTBA Tell U (U3MUECKUE SBIICHHUS,
UCIIONB3YS (PU3UUECKUE BETUIHHBI

Bnagenne ocHOBaMM METOJOB HAay4YHOTO TIO3HAHUS C Y4ETOM
coOrofieHHs MpaBuiI 0€30MacHOro Tpyjaa: HaONoIeHue (PU3NYECKUX
SIBIICHUU:

YMEHHE CaMOCTOATEIbHO COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA W 3aIMCHIBAThL €T0 PE3YIbTATHI, (OPMYITHPOBATH BHIBOIBL;
MIPOBEJICHUE TIPSIMBIX W KOCBCHHBIX H3MEPECHUN (PH3UICCKUX BEITUIHH:
YMEHHE IUIAHUPOBAaTh W3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIIMH, BBIYUCIATH
3HAYeHWE BEIMYUHBI U AHAIM3UPOBATH TOMYUYEHHBIC PE3YNIBTATHI C
y4ETOM 33/IaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPECHHIA,
MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTANBHBIX  HCCIICOBAHMIA,
CaMOCTOSITENILHO  COOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOAWTh  WCCIEAOBAaHWE [0  WHCTPYKIUH,  TPEICTABIATH
MOJTy9YEeHHBIC 3aBUCUMOCTH (DU3WYSCKUX BEIMYMH B BUJIC TAOIUI U
rpauKOB, YIUTHIBATh MOTPEITHOCTH, JIeJaTh BEIBOABI IO Pe3yJIbTaTaM
WCCJICIOBAHHUSI
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[ToHnmaHue  XapakTepHBIX  CBOHCTB  (usmueckux  Mojenei
(MaTepuasibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIHU CTPOSHUS
ra3oB, >KMJIKOCTEH W TBEPABIX Tel, IJaHETapHas MOJeNb aTroma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sJipa) U yMEHHE MPUMEHSTh WX IS
00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucjli€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX
ABJICHUH, PU3NYECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIU

YMmenue pemarth pacu€THele 3amaud (Ha 0aze 2 — 3 ypaBHeEHHil),
UCMONb3ysd 3aKOHbl U (OpPMYyJIbl, CBSI3bIBAalOIIUE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBUE 3aJayH,
BBISIBJISATh HEJOCTAIOLIME JIaHHbIE, BbIOMPATh 3aKOHBI U (OPMYIIbI,
HEo0XouMbIe I €€ pelleHus, UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPpOBOANTD paCLIéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3HA4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHUE ONpPEIeIsATh Pa3MEPHOCTb
(bu3nYECKON BETNYHMHBI, TIOTYYEHHON IPU PELLICHUH 331a4U

YMeHue XapakTepu3oBaTb IPUHLUIBl JCUCTBHS TEXHHUYECKUX
YCTPOHCTB, B TOM YHUCJI€ OBITOBBIX NPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJOTMYECKUX IPOLECCOB M0 MX OMMCAHUIO, UCIOJb3YS 3HAHUSA O
CBOMcTBax (U3MYECKUX SIBICHUH UM HEoOXonuMble (U3MUecKue
3aKOHOMEPHOCTHU

VYMeHrue UCHONb30BaTh 3HAHUS O (U3MYECKHX SBJICHUAX B
MOBCEHEBHON KM3HM Il oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTpOICTBaMM, COXpPAaHEHHsS 3/I0pOBbS U  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TOBEJACHUS B OKpY’Kalollell cpene; MOHUMaHHE
HEOOXOJUMOCTH NPUMEHEHHUS NOCTHKEHUN (PU3MKUM M TEXHOJIOTHH
JUIsl paliMOHAJIBHOTO MTPUPOIOIIOIB30BaHUS
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OnelT moMcKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(Gu3NYECKOro CoJep)KaHus C HCIOJIb30BaHUEM HH(YOPMAIIOHHO-
KOMMYHHMKATHUBHBIX T€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IpU
BBIMOJIHEHUH YYEOHBIX 3a/aHUil HAay4HO-TIOMYJISAPHYIO JUTEpaTypy
(u3M4ecKoro cojiepKaHus, CIHPaBOUYHbIE MaTepUAIIbl, PECYPChl CETH
WutepHer; BnajgeHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3laBaTb COOCTBEHHBIE IHMCHbMEHHBIE M YCTHBIE COOOIICHHSI Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




IHEPEYEHbDb 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. (Cucrema  OTCUETA.
' OTHOCUTENBHOCTD JIBUXKEHHS
PaBHOMepHOE 1 HepaBHOMepHOE JABUKeHUE. CpenHss ckopocTb. Popmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPSIMONMHEWHOE JBM)KEHUE. 3aBUCUMOCTb KOOPIMHATHI TEla OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
L3 (1) =x,+vt
I'padukm 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIUH CKOPOCTH, IPOEKIUU
NepeMEUICHHs,, IyTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JIBI>KCHUH
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Clly4a€ PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKEHUS:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
-
@opMmyibl Ul TPOEKLUUU NEPEMELIEHUs, NMPOECKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJINHENHOM JIBUKCHUM:
2
1.4 'Sx(r)zvi}x'r_'-axli‘
U.\'('f) =Up, T4, £,
a.(f)=canst,
UIIL - Ul.'rL =2a.‘rsr
I'padukm 3aBHUCHUMOCTH OT BpeMEHM Uil NPOEKLUUU YCKOPEHMsS, MPOEKIUU
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IIpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobonHoe manenue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MajJE€HUE Tela IO
BEPTUKAIM (JIBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTENHBHO IOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHUS,
NPOEKIMM CKOPOCTH M KOOPAMHATHI NpU CBOOOJHOM TMAJCHUM Tejla 10
BEpPTUKAIIN
CkopocTh pPaBHOMEPHOIO JBIJKEHHUs Tejla IO OKpykHOcTH. HampaBienue
CKOPOCTH.
1.6 P

®opmyna sl BBIUMCICHUS CKOPOCTH YEpPE3 PAANYC OKPYKHOCTH M TEPUOJ,
oOparmeHus:




LenTpocTpemurenbHoe yckopeHue. HampapiieHue I€HTPOCTPEMUTEIBLHOTO
yckopeHus. @opmyra Juisl BBIYMCIEHUS yCKOPEHUS:

_u
“WSR
dopmyiia, CBSI3bIBAIONIAs IEPHO]] M YACTOTY OOpaICHHUS:
vl
T

Macca. ITnotHocTs BemecTBa. PopmyJia il BBIYUCICHUS TTIOTHOCTH:

_om

1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenue nunepuuu. Ilepsoiit 3axkon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmonernicteue ten. Tperuit 3akon Herorona:
1.11 FE—)-'[ = _F-l—:-E
TpeHune nokos U TpeHHe cKoabxkeHus. opmyrna 17 BEIYUCICHUS MOLYJIS CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
1.12 - M
Hedopmarus Tenma. Ynpyrue u Heynpyrue naegopmanuu. 3aKkoH yOpyrou
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
1.14 BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:




1.15

1.16

1.17

F-oG. my -iuz
'L
Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHsI.
®opmynia a5l BBIYUCICHUSI CUJIBI TSKECTU BOIM3M moBepXHOCTH 3emnu: F = mg.
JIBrkenue manet Bokpyr Comnnua. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
p=mi

HNmnynsc cucremsl Ten. U3MeHnenue ummnyJibca. MIMImynbc cuiibl

3aKOH COXpaHEHUsl UMITYJIbCa U1l 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const

PeaktuBHOE ABUXKEHUE

Mexanuueckast padota. @opmyina asisi BBIMUCICHHUS PaOOThI CHIIBL:
A=Fsoosu

Mexanundeckast MOIIHOCTb:

=24
I

1.18

1.19

Kunernueckas n noreHumanbHas sHeprus. @opmya 11 BBIYUCICHUS
KMHETUYECKOW DHEPIUH:

2
Teopema o kuHeTHUECKOU dHeprun. Popmyia I BBIYUCICHUS TOTEHIIMAIBHON
SHEPTUH TeJa, IOIHATOIO
Haj 3eMIIEH:

E,=mgh

Mexanuyeckas dJHEprus:
E=E;+E »
3aKOH COXpaHEHUsI MEXaHUYEeCKOM 3Heprun. @opMmyiia Jisl 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEPruu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpaienne MexaHN4eCKOW YHEPTUU NIPU HATMYMH CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABHUIIOY» MEXAHHUKH.
Poraar. Moment cuitel: M - Fl.
VYcioBue paBHOBECHS phluara:




1.21

M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

[aBiienue TBEpIOTO TENA.
(DOpMy.]'Ia JJIs1 BBIYUCIICHUA JaBJIICHU S TBépI[Ol"O TEJa:
F
pP= G
JlaBneHue raza. ATMocdepHoe JaBieHue.
FI/II[pOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPH KUAKOCTHU.
CDopMyJIa AJI1 BBIYUCJIICHUA JAaBJICHUS BHYTPHU ) KUAKOCTH!

P=pg+Du,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. DopMmyna g ONPENETICHUS BBITAJKUBAIOMIECH CHJIBI,
JEHCTBYIOIEH Ha TEJO0, HOTrPYKEHHOE B )KUJIKOCTh WJIU T'a3:
1.23 F_ﬂ.;:m_ =paV
VYcnosue niaBanus tena. [InaBanue cy10B U BO3AyXOIjIaBaHUE
Mexannueckue KonebaHus. AMIUIMTYJA, HEpUOJ W YacToTa KojeOaHUil.
@dopmyia, CBSI3bIBAIOLIAs YACTOTY M MEPHOJ KOJIeOaHUH:
1.24 Y 1
T
195 Marematnueckuii M TNpPYKUHHBIM MasTHUKHA. [IpeBpamieHue >sHepruu mpu
' KOJI1€0aTeIbHOM [IBUKEHUN
1.26 3aryxatomue Konedbanus. BeiHyXk1eHHble Konebanus. Pe3onanc
Mexannueckue BosHBI. [IpononbHble U monepedHble BOJHBL JlJIMHA BOJHBI U
CKOPOCTb pPacIpOCTPAHEHHUS BOJIHBI:
1.27 .
h=v-T
198 3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpak€eHHWE 3BYKOBOW BOJIHBI Ha TI'DaHHUIIE
' IByX cpell. UHppa3ByK U ylIbTpa3BykK
IIpaxkmuueckue pabomuwl
W3mepenue cpenHell IUIOTHOCTH BEUIECTBA; ApXUMEIOBOM CHIIBL; KECTKOCTH
129 NPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOTbl CHJIBI TPEHMS, CHUJIbI

YOPYTOCTH; CpelHEeH CKOPOCTH IBMKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KoyieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa




Koe0aHu MPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIETO HA phIYar;
pabOTBI CHJIBI YIPYTOCTH MPHU THOIBEME Ipy3a C MOMOINBIO HEIMOJBHIKHOIO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH HPH MOABEME Ipy3a ¢ MOMOIIBIO TOIBHIKHOTO
070Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEJIOBOW CHIIBI OT 00BEMa MOrpYyKEHHOM
YaCTH Te€Ja U OT INIOTHOCTH KHUIKOCTH, HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacCChI T€Ja; CUJIbI TPSHUS CKOJIBLKCHHS OT CHIIBI HOPMAJTBHOTO JIABJICHUS U OT
poJia TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIONIEH B TMPYXKHHE, OT CTEIECHU
nedopMaluu MpYyKUHBI, YCKOpEHUs: Opycka OT yriia HakJIOHA HampaBIsIONICH;
nepuoaa (4acToThl) KoJieOaHUH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOIA
KoJIeOaHUH MPYKUHHOTO MasTHHKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI,
HCCIICIOBAaHME HE3aBHCHMOCTH IE€pHOJa KOJICOAaHHMH HUTSIHOTO MAasSTHHKA OT
Macchl rpy3a. [IpoBepka yciioBUsI paBHOBECHS phlyara

Qusuueckue s61eHUSA 6 Npupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOIE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHHKE, TPWINBHl W OTIUBBI, JBUWXeHHE T[aHeT CONHEYHOH CHCTEMBI,

1.30 PEaKTUBHOE JBHKEHUE KUBBIX OPTaHU3MOB, PblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHsS Ha KUBOM OpraHM3M, IUIABaHHE PbHIO, BOCIPUSTHE
3BYKOB KMBOTHBIMH, 3€MJIETPSACEHHE, CENCMUUECKHUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea.: CUUIOMETP, NATUYUMKU TOJOXKEHHS, PACCTOSHHUS U
YCKOpPEHUs, JAUHAMOMETp, MOJALIUIHHUKN, PAKEThl, pblYar, MOABUKHBIA U

131 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

’ COOOIIAOIIUECs COCY/AbI, YCTPOWCTBO BOJAOMPOBOJAA, THAPABIMYECKH IMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUSI

2.1 BelecTBa. Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrannuyeckre u amop@Hsie Tena

27 JBwxenue wyactuy BeniecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHUI[ C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe paclIMpeHne U CxKaTUe

2.5 TermoBoe paBHOBECHE

26 BuyTtpennsas sHeprus. PabGora u Teruionepenadya Kak CHOcCOObl HM3MEHEHHS

' BHYTPEHHEH SHEPIUn

2.7 Buas! Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHHE
HarpeBanme wu oxmaxkaenue Ten. KoiawdecTBo  TEIUIOTHL. Y AeNbHAas
TEIUIOEMKOCTb:

2.8

O=aml(t,~t)




2.9

2.10

2.11

3aKOH COXpaHEHHUS PHEPIHMH B TEIUIOBBIX MpOIeccax. YPaBHEHHE TEIUIOBOTO
OastaHca:

O +0, +..=0

Wcnapenre u KoujaeHcaius. V3MeHeHHE BHYTPEHHEH OSHEprud B IpOIecce
UCMapeHuss W KOHJACHcanuu. KuneHue KUIAKOCTH. YJenbHas TeIioTa
napooOpa3oBanus: L = O/m

BnaxnocTtn BO3ayXa

2.12

2.13

2.14

[InmaBnenne wu Kpucrasmsanus. I3MeHeHWe BHYTPEHHEW DOHEpPruUM IIpH
IJIABJICHUU U KPUCTAJUIN3ALUU. Y IeJIbHAsI TEIUIOTA IUIABJICHHUS

0

m

BHYTpeHHHH QHCPI'uA CropaHusd TOIIJIHMBA. VY aenbHas TemioTa CropaHuA TOILIMBA:
q=0/m

[Tpuntumne! padoTs! TeraoBsix apurareneid. KI1J[ TermoBoro apurarens

2.15

2.16

IIpaxmuueckue pabomul

N3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOMN
Maccbl, B KOTOPYIO OIYyIIEH HArpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThbIM LMIMHIPOM, IIOCIE OIYCKAaHHS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBLHOM BIIAXKHOCTU BO31yXd; YACIBHOW TEIUIOTHI
IIaBiacHUusA Jbaa. lMccnenoBaHue HM3MEHEHUs TeMIIEpaTypbl BOXBI  IIPH
Pa3IMYHBIX YCIIOBUSX; SIBICHHUS TEMJ00OMEHa IpU CMEIIMBAHUHM XOJIOJHOW M
ropsiuei BOJbI; IpoIecca UCIIapEHUS

Qusuueckue A61eHUsA 6 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJICHUS B IIPUPOJE, KPUCTAIIBI B NpHUpoae, uiinydenue ColsiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea. KalWUIAPbI, IPUMEPBI HCIIOJIb30BaHHs KPUCTAIIIOB,
KUJKOCTHBIM TEpMOMETp, NaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CrOpaHHus

3.1

OJIEKTPOMATHUTHBIE ABJIEHUA

SJICKTpI/IBaI_[I/ISI TCII. I[Ba BHUJIA SJICKTPUYICCKHUX 3apsAa0B

3.2
33

BzaumoperictBue 3apsbkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

34

Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpuyeckoro mois. I[IpuHiun
CYNEPIIO3UIUH JIEKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenn osnexkrpuyeckux 3apsaoB. /[lelicTBHE DIIEKTPUYECKOrO MO Ha

3.5
3JIEKTpUYECKUE 3apsibl. [[pOBOAHUKHN U AUAIEKTPUKHU
[TocTostHubIN 2nekTpuyecKkuil TOK. JlecTBus rmekTpuueckoro Toka. Cuia Toka.
Hanpsxenue.
3.6 I=q/t, U=A4/q
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COETMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U=U;I=I+I;R=2.
o Fe 2
CwmenranHble COeTMHEHUS TPOBOTHUKOB
3.10 Pabota u MmomHOCTh A5ekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
2
3.11 Qg=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
’ MarHUTHOM MHAYKIIMH
313 MarautHoe moJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHUCTBHE ITOCTOSHHEIX
) MarduTOB
3.14 JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35eKTpoMarauTHor nHAyKuu. [Ipasumno Jlenmna
Ipaxmuyeckue pabomul
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPAa;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOMIETO B IPOBOJHUKE
316 (pe3ucTopsl, JaMIouKa), OT HAMPSKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIAIA €r0 MONEPEYHOr0 CEYEHUs U
YACIBHOTO COIIPOTUBIICHHUS.

IIpoBepka mpaBuia Uil dJIEKTPUYECKOTO HAIPSHKEHUS IPU IIOCIIEI0BATEIbHOM
COCIMHECHUHU IIPOBOJHMKOB; IMPABWIA I CUJIBI JJIEKTPUYECKOIO TOKa IIPH
NapauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)




Qusuueckue A61eHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJie 3eMIIH, JIpeid MOITOCOB,
POJIb MArHUTHOTO TOJIS JUIs AKU3HU Ha 3eMile, IOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
IOPEJOXPAaHUTEIH, DJIEKTPOMATHUT, 3JIEKTPOJABUIATENb IOCTOSHHOIO TOKA,
reHepaTop MOCTOSHHOTO TOKA
3.19 OneKkTpoMarHuTHbIE BOJHBL. [1Ikana 371eKTpOMarHuTHBIX BOJIH
3.20 JlydeBas monenb cBeta. [IpsmonnHeliHOe paclipocTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cseta
304 JIunza. Xox syueit B nuH3e. PoKycHOe paccTosHME JUH3bL. ONTHUYECKas Cuila
’ mamsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuodopsl
Ipakxmuueckue pabomul
W3mepeHne onTHYecKoil cuibl coOuparomieil JIMH3bI, (POKYCHOTO pacCTOSHHS
coOuparomield JMH3Bl (IO CBOMCTBY paBEHCTBA pa3MEpoB IpeaMera MU
n300paKeHMsI, KOT/Ia MpeIMeT PACIOJOXKEeH B JBOWHOM (OKycCe), MOKa3zaTems
3.26 MIPEJIOMIICHUS CTEKIIA.
HccnenoBanue cBoiicTBa N300paKeHM s, TOTYYEHHOTO C TIOMOIIBIO COOMparoIei
JWH3Bl; H3MEHEHHs (OKYCHOTO pAcCTOSIHMSL JIBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJla MPEJOMJICHHs CBETOBOTO JIyda OT YIJla MajieHus Ha IpaHulle
«BO3/1yX — CTEKJIO»
397 Qusuueckue senenus 6 npupode. 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
’ ONTUYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuyeckue ycmpoiicmeéa: OUYKHM, TEPUCKOI, QoTroanmnapaT, ONTHYECKUE
) CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nyudenus. Peaknuu anbda-u Oera-
’ pacniaga
4.2 OmneiTel Pezepdopaa mo paccesauto anba-yactuu. [Inanerapuas mogens atoma
4.3 Cocras aromHoro sapa. M3oronst
4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP
4.5 SnepHble peakny. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEN
Qusuueckue s61eHUs 6 npupode. €CTECTBEHHBIM paJMOaKTUBHBIA (OH,
4.6 KOCMHYECKHE JIy4YH, pPaTUOaKTUBHOE W3JIy4YCHHE TIPUPOJHBIX MHHEPAJIOB,
JeiCTBUE PaJIMOaKTHBHBIX U3TYUCHUN Ha OPTaHN3M YeIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHAUBUIyaIbHBIN 103UMETp, Kamepa

Bunscona, sinepHas sHepreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Mu¢possle nabopatopuu TP
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