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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalolUUMXCSd W OpraHu3alMi0 H3y4deHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECcCKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3yYaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHerd U (Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IpeAocTaBiseT HauOojee siCHble oOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM U UHTEpeca K HayKe Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb!
® HAy4YHO OOBSCHSATH SIBJICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHMS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJIB30BaTh HAyYHBIE J0KA3aTEeNbCTBA IS
MOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHus: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrpaMMbl,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHUA U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ecIeYnBaeTCsl pelIEHHEM CIIEAYIOLX 3a4a4:
e [IpUOOpeTeHHEe 3HAHUA O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [IpUOOpEeTeHHME YMEHUIl OINUCBhIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;
® OCBOGHHE METOJIOB DEIICHHS INPOCTEHINNX pacu€THBIX 33/7a4 C HCIOJIb30BAHUEM
bu3nueckux Mozenel, TBOPYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;
® 3HAKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3NMUECKON HAYKH.
Ha wn3yuenue ¢usuxu (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro odpa3oBaHus
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/apCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHIL.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuyHBIN
METOJl TO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(bu3nUecKuX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEIN.

s wnN

W3mepenune TemmepaTypbl MpH TMOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaTdydKa
TEMIEPaTyphI.
6. IlpoBemenue wmccineqOBaHMS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBEICHHUA O CTPOCHHMH BeleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OMBITHI, JIOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuwxkenue, auddysus. BzaumopeilicTBue dYacTWIl BeIIeCTBAa: MNPUTSHKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHWE Ta30B, IKHJIKOCTEH W TBEPIBIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WU OTTAIKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO 0OHAPYKEHUIO AEUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOeiiCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MEXaHU4eCKOTo JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpelHed CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapuKa M0 HAKJIOHHON
MJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

Pa3neu 4. /laBnenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYLIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJCHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM TMOTPYKEHUE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TeEJO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAKOWIECH CHIIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpy>XKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHUE JIOAKM M OIpeleieHue e€
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.
Mexanudeckast pabota. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[IpumeHeHne nmpaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHNU3MBbI B OBITY U TEXHHKE.
Mexannueckass dHeprusa. KuHeTmdeckas W mnoTeHIMalbHas 3Heprus. lIpespamienune
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYTroi. 3aKOH COXpaHEHUs YHEPTHH B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomsl u onvimot.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.
3. HMsmepenue KI1/] HaKIOHHON MIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Paznen 6. TemioBbie ABJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUM CTPOCHMS BemiecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPKAAOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuBaHME M KalWJUIApHBIE SIBIEHHA. TerioBoe
pacUIMpEHHE U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABHMKEHUS YaCTHII.
Buaytpennss osHeprus. CrnocoObl W3MEHEHWs BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[I:I TCILIONCpCAaYn: TCILNIOMPOBOAHOCTh, KOHBCKINA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

JMemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUH 00bEMa U HArpeBAaHUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.

Bupl Terionepenayn.

Oxtax/ieHre Py COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

[
= O

. HaOmroienme kureHus.

=
N

. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

13. Mojeny TemIOBBIX ABUTaTeNIe.

Jlabopamopuwie pabomsl u onvimot.

1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajutoHe mIpuna.
5. OHBITLI, ACMOHCTPpUPYIOIIUEC 3aBUCHUMOCTb [HOaBJICHUA BO3AyXa OT €ro o0bEMa u

HarpeBaHUs WIN OXJIAXKJICHUS.
6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.
7. HaGmoneHne m3MeHEeHUs BHYTPEHHEW SHEPrHM Tela B pe3ylibTaTe TeIulonepeaadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBieHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOAbI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue npouecca UCIIapeHus.
12. OnpeneneHre OTHOCUTEIbHOM BIaXXHOCTH BO3/IyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Paznen 7. diiekTpryeckne 1 MarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEHCTBUS 3ApSKEHHBIX TE1 OT BEJIMYUHBI
3aps70B U PACCTOSTHUSI MEKY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3auMmopeiicTBrue MOCTOSIHHBIX MAarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3AeJIeHUs MOJIOCOB MAarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1moJie ToKa. IJIEKTPOMArHHuT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIU.

N
w

. OnbrTer @apagest.
. 3aBUCUMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

N N
o b



Jlabopamopmnwvie padbomwt u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIErO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYLIETO Yepe3 JaMIO4yKy, OT HalpsHDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MNpU UX OOBEAMHEHUU H
pa3JelIeHNN.

ok wnNRE

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYHO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLMU: HCCIEI0BaHUE
W3MEHEHUH 3HAaYCHUs U HaIlPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe asmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHUE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akoH Hprorona. [lpuHimn
CYNIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroeHne MexaHu4eCcKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroneHue nBHXEHHUS Tela 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.
3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tejla U IeUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa U JaJbHEWIIEro paBHOMEPHOTO ABM)KEHHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHS IapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHON
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTe3sl: €cId MpPH PaBHOYCKOPEHHOM [JBM)KEHUH 0€3 HaudaJbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CHIIBI YOPYTOCTH HpU THOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

W3ydeHnue 3aKk0Ha COXpaHEHUSI SHEPTUU.

Pa3nea 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.
KonebarenbHoe npuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHU: HEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MEXaHUYECKUX BOJH. HpOIIOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue kosie0aHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKUH pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUH MaTEMAaTHUYECKOTO MAasSTHHUKA.

2. OmpexaeneHue 4acTOTHI U MEpHOJa KOoJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHoOJa KOJeOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPYXHHHOTO MAasTHUKAa OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWH MPYKUHHOTO
MasTHHKA OT MAacCChl TPy3a U KECTKOCTHU MPY>KUHEI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pa3nesa 10. D1eKTpoMarHuTHoe 10J1e M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHOBEIE CBONCTBA CBETA.

Jlabopamopmnwvie padbomut u onvimol.

1.

N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIJIBHOTO TenedoHa.

Pa3znea 11. CBeToBbI€ IBJICHHUS.
JlyyeBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [mockoe 3epkao. 3akKOH OTpa)KE€HHUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMoHEITHOE pacpocTpaHEeHHE CBETA.

OTpaxeHue CBeTa.

[Tomrydenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHudyecKkuii CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xop J1ydeil B paccenBarolei JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomydenue 6e710ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTIIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
W3yuenne xapakTepUCTHK U300pakeHUs MpeMeETa B IIIOCKOM 3epKale.
Hccnenosanne 3aBUCUMOCTH yTIJIa MPEJIOMIIEHHs CBETOBOTO JIyda OT yIJja IaJeHusl Ha
TPaHUIIE «BO3yX—CTEKIIO».

[Monyuenue n300paskeHUil C TOMOLIBIO COOMPAIOLIEH JINH3BL.

Omnpenenenne GOKyCHOTO pacCTOSHUS U ONTHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(UIBTPBIL.

Pa3znea 12. KBanTtoBble sIBJIEHHUS.

OmnswiTel Pesepdopaa u mnanerapuas mojens atoma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWe aTOMHOTO siIpa.
Hyknonnas mopens aromuoro siapa. W3orombel. PamgnoakTtuBHble mnpeBpaueHus. Ilepuon
noyiypacmnaaa aTOMHBIX sJIep.

SnepHbie peakiyy. 3aKOHbI COXpPAaHEHUSI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHBIX siiep. CBsi3b MacChl M SHepruu. Peaknuu cuHTE3a W AeneHus snep. VcTouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CrexTpsl U3J1y4eHHUs U TOTJIOLIEHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue Tpexo B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIOMINX U3TyUCHUN.

Perucrpanus nzmydeHus: IpUPOJAHBIX MUHEPAIOB U TPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3JIy4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYJIb  TNpEAHA3HAYEH [UIS CHUCTEeMAaTU3alud |
0000111eHUsT TPEAMETHOTO COJIEPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3MKH, a TakkKe JUIs MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke U1t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEalu3yloTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecnedyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX Pe3yJlbTaTOB 00ydeHHs, (HOpMHUpPYeTCs €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep NaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YyYaIOLIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpPY’KarolIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

UCIIONIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUs (PU3NYECKUX SBJICHUIA, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATh Hay4YHBbIE OCHOBBI HAmOOJEEe Ba)XXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB YHEPTHUHU.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne QU3MKM HAa YypOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs HANpaBiIeHO Ha
JTOCTHIKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
B pesynapraTe wu3ydeHHs (PUINKKA HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS Y
obyuaromerocs OyayT chOpMUPOBAHBI CISAYIOMINE TUIHOCTHBIC PE3YJIHTATHI B YACTH:
e 1) naTpHOTHYECKOro0 BOCIIUTAHUS:
® - IPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (M3UUYECKOM
HayKH;
® - [ICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB;
e 2) rpamaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® - F'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHM OOLIECTBEHHO 3HAYUMBIX M STUYECKHX
po0JieM, CBA3aHHBIX C TPAKTHYECKUM ITPUMEHEHUEM JOCTHKEHUH (PU3UKH;
® - 0CO3HaHUE BaYXHOCTH MOPAJIbHO-3TUYECKUX NMPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUS:
® - BOCIPUSATHE ICTETUUYECKUX KayecTB (PM3NYECKON HayKH: €€ TapMOHHYHOIO TMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUUHOCTH;
¢ 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:



® - OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHUS MHUpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaKHEUIIICH COCTaBIAIOIIEH KYJIbTYPHI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIE0BATENILCKOM NeATEIbHOCTH;

e 5) popmupoBaHus KYJbTYPbI 310POBbSi 1 IMOIMOHAJIBLHOIO 0JIATONOJYyYHA:

® - OCO3HAHME ILIEHHOCTH O0e30macHOoro obpa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH IMpaBWJ O€30MacHOro IOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBHSIX;

e - chopMHPOBAHHOCTh HaBbIKa PedICKCUH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

e 6) TPYZ0BOIO BOCIIMTAHMSA:

® - aKTHBHOE y4YacCTHE B PEIICHUHU MPAKTHYECKHUX 3a7ad (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpraHM3alii, Tropoja, Kpas) TEXHOJOTHYECKOW W  COLMAIbHOW HAIpPaBICHHOCTH,
TPeOYIONINX B TOM YUCIIC U GU3HUSCKUX 3HAHHIA,

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

e 7)3KOJOrHYE€CKOT0 BOCIIUTAHUS:

® - OpHUEHTalUs HAa NpUMEHeHUe (U3MYECKHX 3HAHWM A pelleHus 3ajad B 00JacTH
OKpYy Karollel cpenbl, MIAHUPOBAHUS MOCTYIKOB U OIICHKHM UX BO3MOXHBIX MOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

® - 0CO3HaHHUE I100aIbHOI0 XapaKTepa SKOJIOTMUYECKUX IPOOIEM U MMyTel UX PELICHMUS;

e §8) aganTauMu K M3MEHSIONIUMCS YCJIOBUSIM COLMATbHOM M IPUPOIHON cpeabl:

e - MOTpeOHOCTh BO B3aUMOJICHCTBUU TMPH BBHIMOJHEHUH WCCIEAOBAHUNM U TPOEKTOB
(bu3nUYecKoil HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO A TEIHHOCTD;

e - moTpebHOCTh B (OPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie (OpMyIHUpOBATh HJIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

e - 0co3HaHue JAe(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® - [UIAHWPOBAHME CBOETO PA3BUTHSI B MPHOOPETEHUN HOBBIX (PHU3NUECKUX 3HAHUI;

® - CTpeMIICHHE aHAIM3UPOBAThH U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUIA;

® - OLIEHKa CBOMX JCHCTBUU C Yy4YETOM BIMSHUS Ha OKPYXAIOUIYyI0 CPEAY, BO3MOMKHBIX
rI100aNbHBIX TTOCTIEICTBUMA.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBOeHMA NpOrpaMMbl IO (HU3UKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanust y oOyuatomierocs OyayT cGhOpMHUpPOBaHBI MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME I103HABaTeJIbHbIE YHHUBEpCalbHble Y4eOHbIe JEHCTBHUS, KOMMYHUKATHBHBIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yueOHbIE 1EUCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1eHcTBHUA:
® BBIBIIATH M XapaKTEPHU30BATh CYIIECTBEHHbBIC MPU3HAKN OOBEKTOB (SIBICHUI);
® YCTaHaBIIMBATh CYNIECTBEHHBINA MPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUIsI 0000IIEHUS
U CPaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKkTax, NaHHBIX U
HaAOJIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC CBSI3W IMPU U3YYCHUU (DU3UYECKHUX SIBICHUH W
MPOLIECCOB, JielaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX M HHIyKTUBHBIX
YMO3aKIIOYCHHA, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BEIHYNH;
CaMOCTOSITENILHO ~ BBIOMpPATh CHOCOO pemieHus ydeOHoW  (u3mueckod 3amgadu
(cpaBHEHHE HECKOJIBKUX BApHUAHTOB pEIICHHUS, BBHIOOP HamOOJIee MOIXOISAIIETO C
y4ETOM CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT IIO3HAHMUS,

OPOBOAUTH IO CAMOCTOSITENIbHO COCTABIGHHOMY TIUIaHY  OMbBIT, HECIOXKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHHE (PU3NUECKOTO SBICHUS;
OLICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAILHIO, MOTYUYEHHYIO B XOJ€
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMYyIUPOBaTH O0OOIIEHUS ¥  BBIBOABI IO  pe3ysibTaTraM
POBEIEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BuTHE (PU3HUUECKUX MPOIIECCOB, a TAKXKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSTh Pa3IM4YHbIE METOJbl, MHCTPYMEHTBHl U 3alpoChl MPU IOUCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPEAIoKeHHON yueOHOM pusnueckoi 3a1auu;
AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOopMy HpeAcTaBieHus HH(opManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoi 1 MX KOMOMHALIUSAMHU.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el CTBHA:

B XO0JIe OOCYXJeHUS Y4eOHOro maTepuaia, pe3yibTaTOB JIA0OPATOPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHBIC Ha PEIIeHUE 3a/1a4d U MMOJIIepKaHne OJIaroKenaTeIbHOCTH OOIIEHMS;
COTIOCTaBJISITh CBOM CYXKACHHS C CYXICHHSIMH JPYTHX YYaCTHUKOB JIMAJIOTa,
00HapyKUBaTh pa3IMYKMe U CXOJCTBO TIO3HIINH;

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

nyONMYHO  TPEACTaBISATh  PE3yJNbTaThl  BBIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(9KCTIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

MOHMMATh M WCIIOJB30BAaTh NMPEHMYIIECTBA KOMAaHIHONW W WHAWBUAYAIBHOW pabOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEeMBI;

NPUHUMATh 1EIM COBMECTHOW JIEATEIIbHOCTH, OPTraHW30BHIBATH JEHCTBUSA MO €€
JOCTIDKEHUIO: PACIPENeNsiTh PO, 00CYKAAaTh MPOIECCH M Pe3yJIbTaThl COBMECTHON
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATH CBOIO 4acTh Pa0OTHI, JOCTUrasi KaueCTBEHHOTO pe3yJbTaTa MO CBOEMY
HaIMpaBJICHUIO U KOOPAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMH KOMAHIbL;
OLICHMBATh KAaueCTBO CBOETO BKJI3Aa B OOMUI NPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE 1eliCTBUS

CaMoopraHmaunﬂ:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIMAX, TPEOYIOMNX Ul PELICHUS
bu3nUecKux 3HAHUMH;

OPHEHTHPOBATbCA B PA3MMYHBIX MOAXOJAaX HPUHATHS PEUICHUI (MHAWBUAyaJIbHOE,
NPUHITHE PELICHUS B IPYIINeE, IPUHATHE PELICHUH TPYIIION);

CaMOCTOSATENIFHO COCTAaBIIATh AITOPUTM pEUICHUS (U3NYECKOW 3aJaud WIM IUIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUaHThI PEIICHHIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IIpeuIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pE3yJIbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBITOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHMST WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LICJIA U YCIOBHSIM;

CTaBUTh ce€0s1 HA MECTO APYTOro YeloBeKa B XOJ€ CIOpa WK JAUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPK/ICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

IMPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 Kjacce MpeIMETHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHMS, HaOII0JeHUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, €IUHUIBI (PU3NUECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPSAMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTByIOImAas cuia, jaedopmarus (ympyras, IUIacTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasznuyaTh sBieHus (quddy3us, TEI0BOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OChIO BpAllCHMs, Iepefada JAaBJIECHUS TBEPIABIMU
TeJIaMU, KUAKOCTSIMH U razaMH, aTMOC(EpHOe JaBJIeHuE, IJIaBaHuE Tell, TPEBPaLCHUs
MEXaHUYECKOM dHEPrun) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE, B
TOM 4ucie (pU3MYECKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABMKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIBI TPEHHS B IPUPOLAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MAaBICHHUS Ha >KMBOM OpraHu3M, IJIaBaHHUE DHIO,



pblYary B Teje 4YelOoBeKa, IPU 3TOM IEPEeBOIUTH IMPAKTUYECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIB3Ys (PU3NIECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC TeJa, CWIa TPEHUs, JAaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOUIAs CWJIA, MEXaHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJNe3HOro ACUCTBUS
MEXaHHU3MOB, KMHETUYECKAasl U MOTEHLUAaJIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI HUCIIOJIb3YEMBIX BEJIMYMH, MX 0003HAYCHUS U €AMHULIBI
(GU3MYecKUX BEIUYMH, HAXOAUTHh (DOPMyJIbl, CBA3BIBAIOILME JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCUMOCTEH
(U3UYECKUX BEIIMYNH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IIPOLIECCHI, HCIONIb3Ys
IIpaBUJia CIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, npaBWIO paBHOBeCUs pbluara (0J0Ka), «30J0TO€ IPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHs MEXaHWYECKOW JHEpru¥, IpU OTOM JaBaTh CJIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyaluil MpPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3ydYeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHAa WU
3aKOHOMEPHOCTH;

pemarh pacuy€THble 3agaud B |—2 JecTBHS, MCNONB3Ys 3aKOHbI M (HOPMYJIbI,
CBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3UYECKUE BEIUYMHBI B (OPMYJIBI U
IIPOBOAMTH Pacu€Thl, HAXOAUTh CIIPABOYHBbIE JaHHbIC, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOM (hrU3NUecKOi BEIMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO PEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0B, B OIMCAHMM MCCIEAOBAHUS BBIICIATH IPOBEPAEMOE IPEIIOIOKEHNE
(runotesy), pa3nuyaTh U HHTEPIPETHPOBATH MOJYYEHHBIM pe3yJbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yJbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBONCTB
Ten: (opMyIMpoOBaTH IMPOBEpPSEMbIE MPEANONIOKEHHUsS, cOOUpaTh YCTAaHOBKY U3
IPEeI0KEHHOT0 000PY/J0BAaHUS, 3alIUCHIBATH XO/1 OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C MCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tena OT BPEMEHH JIBHYKEHUS TeJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCcTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJBI TPEHUS OT IUIOLAau
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT yAJUHEHMS NPYXKUHBI, BBITAIKUBAIOLIEH
CHIIBI OT 00bEMa TOTPYKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Tejla, OT INIyOWHBI, Ha KOTOPYIO IOIPY>KEHO TeJoO,
YCIOBUH IJIaBaHMs TeJ, YCJIOBHI paBHOBECHs pblyara M OJIOKOB), y4yaCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M BBINOJHATH



U3MEpPEHUs, clenysl MpeUIoKEeHHOMY IUIaHy, (PMKCHPOBaTh pe3yJbTaThl MOJIy4YE€HHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOJHMIl M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJUTb KOCBEHHBIE H3MEpPEHHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH UM TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHSA, JAABIECHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIAs Ha IOTPYKEHHOE B IKUAKOCTb TEJO,
KO3 PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIenysl HPEeIOKECHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

e coOmozaTh MpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ JabOpaTOPHBIM
000py10BaHUEM;

e yKa3bplBaTh MPUHLUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETp, phbluar, NOJBMXKHBIN U
HEMOBIKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

® XapakTepu30BaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpOM Ha HX ONMCAaHUA (B TOM 4MCIE: MOALIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHOIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [IpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUUECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpPAaHEHHs 370pOBbsi M COONIIOJIEHHS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKaroIleH Cpeae;

® OCYIIECTBJIATH OTOOP HMCTOYHHMKOB HH(pOpManuu B VHTepHETe B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
pas3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOpast SBISIETCS MPOTUBOPEUNBON
WJTH MOKET OBITh HEJIOCTOBEPHOI;

® CIIOJIB30BATh NPHU BBINOJIHEHUN YUEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO JUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUS HHPOpMALUN U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILIEHHUsS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaru (GU3n4ecKoro copepkaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEeI0OBaHU, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

® [IpU BBHINOJHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEAOBAHUM pacrpenenirtb 00sS3aHHOCTH B
IpyIIE B COOTBETCTBUM C IIOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHA
NeHCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JCATEIbHOCTb TPYIIIIHI,
BBICTPAauBaTh KOMMYHHUKATHBHOE B3aUMOJACUCTBHE, YUUTBHIBASI MHEHUE OKPYKAIOIIHX.

K koHuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

® CIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMIKEHUE aTOMOB M
MOJICKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHCTAIIMUECKUE M aMop(HBIE Tela,
HAaCBILICHHBIN ¥ HEHACBILIECHHBIN ap, BIAXXKHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSISA



SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE
110JIe, MPOBOJHUKU U JUAIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
1oJe;

pa3iuuaTth SIBI€HUA (TEIJIOBOE pacIIMpeHHe W CXKaThe, Terulonepenada, TerjoBoe
paBHOBeCcHE, CMauMBaHHUE, KaNWUISPHbIC SBJICHUSA, HCIApEHUE, KOHICHCALIUS,
IUIaBJICHUE, Kpuctaym3anusi  (OTBepJeBaHue), KUIIEHUEe,  Terulonepenaya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIy4YE€HUE), DJIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE
3aps0B, ACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBHE
MarHuToB, JACWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3yUYEHHBIX (PU3UUECKUX SBJICHUI B OKPYXAIOIIEM MHUpE, B
TOM 4Hciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJICHUS B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
JNIEKTPUYECKUE SABIEHUS B aTMmocdepe, DIEKTPUYECTBO SKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMud, Jpeld TOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IEPEBOJUTH NMPAKTUYECKYIO 33]ady B Y4EOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHUI;

OTKCHIBATh U3yUYCHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OHHEPrusi, KOJIMYECTBO TEIUIOTHI, YJeJIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YZAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JENCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/1yXa, 3JIEKTPUUYECKHN
3apsil, CHJla TOKA, OJJIEKTPUYECKOE HAIPsHDKEHHWE, COINPOTUBIIEHUE IPOBOJHUKA,
yZIeIbHOE COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IpU
ONMCAHWU TMPaBWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEIMYMH,
0003Ha4YeHHs] U €AMHUIIBI (PU3HUYECKUX BEIMYMH, HaXOOUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIUYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUMH;

XapaKTepu30BaTh CBOMCTBa Tes, (pU3MYEecKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUH CTPOEHHUS BEIECTBA,
NPUHLIMAIT CYNEpPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsana, 3akoH Oma Ui ydacTka Lenu, 3akoH J[xoyns—JIeHna, 3akOH COXpaHEHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMCHIBATH €ro0
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauuin IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIISITD
MPUYMHHOCIIEICTBEHHbBIE CBSA3HM, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKUX IIaroB C
omopoit Ha 1—2 U3yYEeHHBIX CBOMCTBA (PU3NUECKHUX SBICHUH, (PU3MUYECKUX 3aKOHOB N
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agauyd B 2-3 JEHCTBHUA, HWCHOJIB3YSd 3aKOHbBI M (POPMYIIBI,
CBs3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJOBUS 3aJadd
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX AJISl PEHICHUS 3aJauH,
BbIOMpATh 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE JIsl €€ pelleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIy4YeHHOE 3HaUeHNE (PU3NUECKON BETMUUHBI C U3BECTHBIMH JaHHBIMU;



pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MPU TOMOLIM (PUIUUECKUX
METO/IOB,  MCIOJIb3ysl  ONHMCAHWE  HUCCJIENOBAHMS,  BBLICIATH  IPOBEPAEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JIEJIaTh BBIBOJIBL;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[IyXa OT €ro o0béMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUSI IIPU U3JYUYEHUH OT LIBETA
u3Nyvaromeil  (mornomaroiieil) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TEMIEPATYpPbl JKUIKOCTM U IUIOIIAAUM €€ IIOBEpXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJIEHCTBUE DJIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX OJIEH MOCTOSHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEGKTPOMArHWTAa, CBOWCTBA 3JEKTPOABUIATEIIS
MOCTOSTHHOTO TOKa): (hOpMyIMpOBaTh TPOBEpSEMBbIE MPEANOI0KEHUsA, COOMpPATh
YCTAaHOBKY M3 TPEUIOKEHHOTO O00OpyJIOBaHMS, ONMCHIBaTH XOJA OINbITa U
(dbopMyIIHpOBaTh BHIBOJIBI;

BBIIIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBbHON BJIAXXKHOCTU BO3.yXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPHUOOPOB U JIaTYMKOB
bu3NYeCKUX BENWYHH, CPAaBHHUBATh PE3YJIbTAaThl H3MEPEHUN C Y4E€TOM 3aJaHHOMI
a0COIOTHON MOTPEIIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYTOH C
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJU MONEPEUYHOT0 CEYEHUs U YJEJIbHOIO CONPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHHS HAa MPOBOIHUKE,
UCCIIEIOBAaHUE IOCIIEI0BATEIbHOIO U MapayljIebHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAaHUPOBATh UCCIIEIOBaHHE, COOMPATh YCTAaHOBKY U BBINOJHITH U3MEPEHUS, CIenys
IPEJIOKEHHOMY IIaHy, (PMKCHUPOBATh Pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE
TabIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJibTaTaM HCCIeI0BaHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3UUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOILITHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, coOupaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJenys
MPeJI0KEHHOW HHCTPYKIMH, U BBIYUCIISATH 3HAUEHHUE BEJTMUHHBI;

coOio/iaTh TMpaBWJa TEXHUKM Oe30MmacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpOM HAa UX OMHCAHUS (B TOM YHCJE: CHCTEMa OTOILJICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETYMK AIIEKTPUUYECKON
OHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTelbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAHHA O CBOMCTBaxX (U3MUECKUX SBICHUM U
HEo0Xo1uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUYECKHE YCTPOMCTBA M W3MEPUTENbHBIE MPUOOPHI IO
CXEMaM M CXEMaTU4YHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIATEIb BHYTPEHHETO CrOPAaHMs, 3JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBI IJEKTPUYECKUX ILIENEeH C MOCIEA0BATEIbHBIM U NapAJIEIbHBIM COCAUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB AIEKTPUUECKUX LIETICH;



MPUBOAUTH TPUMEPH (HaXOAUTh WHGOPMAIIUI0O O TPHUMEpPax) MPAKTUIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMHU YyCTPOIMCTBaMH,
COXpaHEHHS 3/I0pOBbSI M COOJNIOAEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXaloIlei cpee;

OCYHIECTBIISITh MOUCK HHGpopManuu ¢usnueckoro coaepxanus B HHTephere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIICTIATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-IOMYJISIPHYIO JINTEPATypy
(GU3NIECKOT0 CO/Aep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGPOpPMALUU W3
OJIHOI 3HAKOBOU CHUCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIeHHs, 0000IIas
UH(GOPMALIMIO U3 HECKOJBKUX HCTOYHMKOB (PM3UYECKOTO COAEPIKAHMS, B TOM YHCIIE
nyOJIMYHO  HPENCTaBIsATh  PE3yJbTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeIBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh U3yUEHHBIN MOHATHHHBIA ammapat
Kypca (PU3UKH, COMTPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

IpU BBIMOJHEHUH YYEOHBIX MNPOEKTOB M HCCIEAOBaHUN (U3MUYECKUX MPOILIECCOB
pacrpenensiTh 00s3aHHOCTH B IPYNIE B COOTBETCTBUU C IMOCTABICHHBIMU 33Ja4aMU,
CJIEIUTh 32 BBINOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, ajeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B  JIEATENBHOCTh  TPYIIBI, BBICTPAWBATh
KOMMYHHUKAaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHUH:

HUCIIOJIB30BATh ITIOHATHA. CHUCTEMA OTCLIéTa, MaTepI/IaJ'II)Haﬂ TOYKa, TpaCKTOpI/ISI,
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JIBMXKEeHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP
TSDKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOrO Tella, PaBHOBECHE,
MEXaHUYECKHMe KoNeOaHWsi U  BONHBI, 3BYK, WH(QPa3ByK ¥  YIbTPa3BYK,
DIIEKTPOMArHUTHBIC BOJIHBI, ITKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPbl HCIyCKaHUS M TOIJIOUIeHHs, anbda, Oera- U ramma-
I/ISJIyquI/IH, HU30TOIIbI, ﬂ)lepHaH 3HepFeTI/IKa;

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE IBUKCHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JBMKCHHE, CBOOOHOE MMaJICHUE Tell, PABHOMEPHOE
IBUKEHHE 110 OKPYXKHOCTH, B3aWMOJICHCTBHE TN, PEaKTUBHOE JBUKCHHE,
KoseOaTeNbHOE NIBIDKEHHUE (3aTyXamllue W BBIHY)KJIEHHBIE KojleOaHus), pPEe30HAHC,
BOJIHOBOC JIBIDKCHHE, OTpPaXXEHHE 3BYyKa, TPSIMOJMHEWHOE PACIPOCTPAHCHHE,
OTpaKCHHE W TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPakKeHUE CBETA, Pa3lIOKECHUE
0emoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
CCTCCTBCHHAsL pa,[[I/IOaKTI/IBHOCTB, BO3HHUKHOBCHUC JII/IHeI\/’I‘-IaTOl“O CHCKTpa I/I3.Hy‘-IeHI/I$I)
M0 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
JTaHHOe (PU3HYECKOE SBJICHHC,

pacrio3HaBaTh NMPOSBICHUE U3YUYCHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4YHciie (PU3HYCCKUE SBJIICHUS B NPUPOJIC: MPHINBBI U OTJIUBBI, JBMOKCHUE TUIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB



KMBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHYECKHE BOJIHBI, IyHAMH, 3XO, LBETa TEll,
ONTUYECKUE  SBJICHUS B  TNPUPOJAE, OUOJOTHYECKOe  JCHCTBHE  BHIUMOTO,
yIBTPaUOIIETOBOTO M PEHTTEHOBCKOTO H3JIYYCHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPaJUOAKTUBHOE MW3JIyY€HHE IMPUPOAHBIX MHUHEPAJIOB,
JieficTBUE palnOAKTUBHBIX M3JIyUYE€HHH Ha OPraHu3M 4elloBeKa), IPU 3TOM ME€PEBOAUTH
NPaKTUYECKYIO 3a/ady B y4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3nUeCKUX SIBICHHUIA;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs CKOPOCTh Teljla NPH HEPaBHOMEPHOM JIBUXKEHHU,
YCKOpEHUE, MEepEMEILEHUE, IIyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUs, CHJIA YNPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAaJCHMsI, BEC TeJla, UMIIYJIbC Teja, UMITYJIbC
CWJIbI, MEXaHUYECKasi paboTa U MOIIHOCTb, NOTEHLIMAJIbHAS HEPIUs Teja, MOJAHATOIO
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHINAJIbHAS SHEPIUs CKAaTOW NPYKUHbI, KHHETUYECKast
SHeprus, IOJHas MEXaHWYecKas BSHEeprus, Mepuo] W 4YacToTa KoJieOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, [1OKA3aTelb HPEIOMIICHUS
Cpezpl), TIPU ONMCAHWH TPABHIIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAUYEHUS M €IUHHULBl (PU3NYECKHX BEIMYMH, HAXOIUTh (HOPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYH BEIMYUHY C JPYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXPAaHEHHUs PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTENbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBl OTPaXKCHHsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAaHEHUs 3apsIoBOrO MU
MacCOBOI'O UHMCEJ TMpU SAEPHBIX pEaKkUMsIX, HOpU 3TOM JaBaThb CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUECKOE BBIPAXKEHHUE;

OOBACHATh (PU3MUECKHE TMPOILECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUd  IPAaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKHX IIaroB C OMOPOil Ha 2—
3 u3yuyeHHBIX CBOMCTBA (U3UYECKUX SABICHHM, (UIUUYECKUX 3aKOHOB MWIH
3aKOHOMEPHOCTEH;

peaTth pacy€THbIE 3a7a4u (OMUpAIOUINecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN), UCIIONIb3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBaONIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/laydl 3allUChIBaThb KPaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WU
M30BITOUYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJI PEIICHUs,
IPOBOAMTH PACUETBl W  OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUUECKUX
METOJIOB,  MCIIONb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKA MPOBEICHHS HCCIEA0BaHUSA,
JieNIaTh BBIBOJIbl, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOCHUN U OIIBITOB;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHEeHUe
CBETa, DPAa3JIoKEHHE OeJIoro CBeTa B CHEKTP, U3yY€HHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB HU300paKeHHsI MpeaMmera B coOMparomiel JIMH3E,



HAOJIIO/IEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY U3 U30BITOYHOTO HaOOpa 000PYAOBaHMS, OIUCHIBATH X0/ OIBITA U
€ro pe3yJbTaThl, (HOPMYIUPOBATH BHIBOIBI;

IPOBOAUTHh TPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, ONpeneNss cpeaHee
3HaUYCHHE H3MepseMOoil BeauM4MHBI ((POKYCHOE pPACCTOSHHE COOMparouiel JMH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

NPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEpPEHU (3aBUCHUMOCTh IyTH OT BPEMEHH I[P PaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOH CKOpOCTH, TMepuoja KoJe0aHUd MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETa OT yIjia HajeHus U
yIia mpeloMIIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAaHHUE, CAMOCTOSATEIHHO
coOuparh YCTaHOBKY, (DUKCHpPOBAThb pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
($U3NUeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTam
UCCIIC/IOBAHMS,

MPOBOJAUTH KOCBEHHbIE HU3MEpPEeHHs (U3UYECKUX BEIUYUH (CpedHsisi CKOPOCTh U
YCKOpPEHHE TeJia MIPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO A CHHUS,
KECTKOCTh MPYKUHBI, KOAPDUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOT0 U MPY>XKMHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMpAIOmIeld JIMH3BI, PaJdOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOIHATH
U3MEpEeHUs, cleays NPeAsIoKEHHON MHCTPYKIUH, BBIYMCIATh 3HAaYEHHUE BEIMUYMHBI U
aHAJTM3UPOBaTh IOJIyYEHHBIE pEe3yJbTaThl C Y4E€TOM 3aJaHHOH TMOIpPEIHOCTH
WU3MEPEHHU;

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPWU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, aOCOIIOTHO TBEPAOE TEJO, TOYCHYHBIM HMCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHETapHasi MOJIeNb aTOMA, HyKJIOHHAst MOJIeNIb aTOMHOTO S/pa;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPONCTB C OMOPOW HA UX OMHUCAHUS (B TOM YHCIIE: CIIUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOsIHUS M YCKOPEHHsI, PaKeTa, 9X0JIO0T, OUKH, IIEPUCKOII, (poToarmapaT, ONTHIECKHE
CBETOBOJIBI, CITEKTPOCKOII, ITO3MMETP, Kamepa BuibcoHa), WCHONB3ys 3HAHHAA O
cBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKUX YCTPOWCTB,
WU3MEPUTENBHBIX TPHOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB MPH PEHICHUH Y4eOHO-
NPAaKTUYECKUX 3aj[ay, ONTUYECKUE CXEMBI JJIsI MOCTPOCHHUS M300paXKeHUH B IIIOCKOM
3epKajie U coouparolei JTuH3e;

NPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOpPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIONIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKHM3HH IS 0OECredeHUs
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHS 370pPOBbsi M COONIIOJIGHHS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXaroIleH Cpeac;

OCYILECTBIIATh MOMCK HMHPOpManuu (u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsS TOUCKOBBIM 3allpoC, HAXOAUTh IYTH OIpEIeICHUs
JIOCTOBEPHOCTH TMOJIy4eHHOH HWH(GOpMallMd Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;



MCIIOJIb30BaTh MPU BHIMOJHEHUH YUYEOHBIX 3a/laHUl HayYHO-MOMYJISIPHYIO JIUTEPATYPy
(bu3NYeCKOro cojJep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

Co3/1aBaTh COOCTBEHHbIC MHCbMEHHbBIE M YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMauu
U3 HECKOJNBKUX HMCTOYHHKOB (H3MUECKOTO COACp)KAHHs, IMyOJHMYHO TIPEICTaBIATh
pe3yNIbTaThl MPOEKTHOM WM HUCCIIEeIOBATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aemoro paszziena (U3NKd U
COIIPOBOXKJATh BBICTYIUICHHWE MpPE3CHTAle ¢ Y4ETOM OCOOEHHOCTEH ayauTopun
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmorexka [IOK
1.1 o - 2
MISHIE - Hayka O fipupone https://m.edsoo.ru/7f416194
1.2 DOuU3NYECKUe BETUYNHBI 2 1 Bubmmorexa LHOK
' https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIA METO, ITO3HAHMS 2 1 Bubmmorexa LOK
' Y s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPEraTHLIC COCTOANMA Betliectpa https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHuueckoe IBUKECHUE 3 nommorexa O

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



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

bubmuoreka [JOK
2 nu 4 1
3 HEPIL, Macca, HAOTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuna. Braet https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJlaMH, JKUIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
’ B HHUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
bu6mmoreka [JOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
33 CxAHIICCKAd SHepritt https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM nudgpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella . | bubnuorexa [JOK
) U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O IPUPOJE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeX&HI/I‘ICCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBLIC, 3BYKOBLIC SIBJICHUA

duznyeckue BEIUUYMHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl MPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

Kax ¢usuka u qpyrue ecteCTBEHHbIE

HayKH U3Yy4aroT IIPUPOY.
EcrecTBeHHOHAay4HBINA METOA
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "l[Iposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
11apuKa, MymneHHOro
TOPU30HTANIBHO, TEM OOJIbLIIe, YeM
OosbliIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

bubmuoreka [JOK

! AOKASLIBAIOMIHE MCKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIleCTBA
8 JIBH>KeHUE 4acTUIl BEIIESCTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJIIOACHUIO TEIJIOBOTO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmocBs3b Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U HX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOSHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUH BOJBI
MexaHn4decKoe JBIKCHHUE.
12 PaBrOMEpHOE I/IJ:-IepaBHOMepHOC Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05¢c6
JIBHOKCHUE
bu6mmoreka [IOK
13 CropocTs. EMHHLEL ckopocTh https://m.edsoo.ru/ff0a079¢c
14 Pacuer iyt ¥ BpeMEHU IBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
Hnepnys. 3aKoH UHEPIUH.
15 B3a§;0ﬂeﬁCTBHe Tenpllclalc NpUYrHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBH>KEHHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00bEeMa Tella 1Mo ero

IINIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopuas pabota

17 «Ornpenenenre MmIoTHOCTH TBEPAOTO
Tea»
18 Pemenue 3anau o reme bubmuorexa [JOK
"[LmoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSDKCHUS
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHON CHITBD»Y
21 SBnenune Tarorenus. Cuja TSHKECTH
CBs13b UMexq[y CUJIOH TSDKECTH U BuGmiorexa LIOK
22 maccon tena. Bec Tena. Penienue
| " https://m.edsoo.ru/ff0al 778
3aga4 o Teme "Cuia TsoKecTH
Cwuiia TshKecTH Ha TUX IJIaHETaX.
23 duznyeckue Xapalfll?gpI/ICTHKI/I bubmorexa HOK
AHeT https://m.edsoo.ru/ff0al1502
24 N3mepenne cuit. luHaMoMeTp bubmorexa HOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al 778
CroskeHHe IBYX CHJI, HallpaBJICHHBIX
26 10 OJTHOMN nﬂpﬂi]/[oﬁ. ’ Bubmiorexa LIOK
§ https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIASA CHIT
7 Pemenue 3amau mo reme

"PaBHopeiicTByromas cun”



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TpeHue CKOJIbKEHUS U TPEHUE

28 nokosi. Tpenue B npupoze u BrGmnorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopnas pabora «3ydeHne
3aBUCHMOCTH CHJIBI TPEHHS
29 CKOJIb)KCHHS OT CHJIE) JIaBJICHUS 1 brbmiorexa OK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKaCAIOIINXCS
MMOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3anau mo temam: «Bec
31 tenay, «I'padudeckoe n3oOpakeHue bubnnoreka [JOK
cuimy, «CUb», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHIDY
KonTponbHas pabota mo Temam:
«MexaHN4YecKoe JIBIKEHUE,
32 «Macca, mIIOTHOCTBY, «Bec Tenay,
«I"paduueckoe nzo0paxxeHne cuiy,
«Cunp»
Hasnenue. CriocoObl yMEHbIICHUS U bubnuoreka [IOK
33
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 faBHeHI/IH rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhl
Ilepenaua naBiaeHust TBEPALIMU
35 TeJ'II;MI/I, )KEHKOCTSIMI/I Hu 1r322113aM1/1. bubmorexa [TOK
https://m.edsoo.ru/ff0a25b0
3akoHn [lackans
36 JlaBneHne B )KHAKOCTH U Tase, bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[ef/'ICTBI/ICM CHJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B KHUIKOCTHU U rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
38 Coobmarommuecst cocyabl bubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc Bubnmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
XKHUJIKOCTHBIA HAcOC
Atmocdepa 3emmu. [Ipuyannbl
BaHUS BO3TYIIHOM
41 Z}(;I(J)l;(():tjil(/)l 3eMuI. 3;3};ICI/IMOCTL Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOpsI
4 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
aBIIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnoreka [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 JABJICHUS OT BI)ICOT]j)HF;)I YPOBHEM Brbmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue”
47 JleiicTBrE KUIKOCTH U Ta3a Ha bubmuotexa [JOK

MOTPY>KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas paboTta
«OnpeneneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHWJIBI, ICHCTBYIOIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca
49 Tena B Biz[e oT 00BéMa Bu6mnorexa LIOK
N https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KHUJIKOCTh 9aCTH
Tena»
50 [1InaBanue ten bubmorexa IOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTrpa uiu
51 KOHCTPYUPOBAHUE JIOAKHU U
OmpeeieHue eé
Ipy30M0AbEMHOCTH"
Pemenwue 3anay mo Temam:
57 «IInaBanue cynos. bubnunorexa [JOK
BosayxonnaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
33 Mexariirecicas pabora https://m.edsoo.ru/ff0a3{82
bu6mmorexa [IOK
>4 MoutHoCTs. EXMHALE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IIPU

noabBéMe 1o Jiectauire"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocteie MexaHu3Mbl. Phryar.
PaBHOBecue cuil Ha peryare

57

KonrponsHas pabora o teme
«JlaBneHue TBEPABIX TEN,
KHUJIKOCTEH U Ta30By /
Bcepoccuiickas npoBepodHas
paborta

58

Pesepubiit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TN, KUIAKOCTEH U Ta30BY /
Bceepoccuiickas nmpoBepoyHas
pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Perdaru B TexHuke, OBITY U IPUPOJIE.

Jlaboparopuas pabora
«HccnenoBanue ycioBHil
PaBHOBECHS pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

61

62

Pemenue 3amay mo teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddutment monesznoro neiictpust
Mexanuzma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

Pemenue 3amgau mo teme "Pabora,
MomHocTb, KIT/I"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas dHEprusl.
Kunernueckas u noTeHIMaibHas
SHEPIUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHHUs MEXaHUYECKON

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIepUMEHTAIbHOE OIIPEIEICHHE
65 N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaThIBAaHUH TeJIa 110 HAaKJIOHHOM

IJI0CKOCTH"

66 KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)

PesepBHylit ypok. PaGora ¢
67 TEKCTaMU I10 TeMe "MexaHnueckoe
nBmxeHue"

PesepBHylit ypok. PaGota ¢
68 TekcTamu 110 Teme "Pabora.

MoruHocTtb. DHeprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adeeb

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoThI padoThI pecypcel

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIAPHO-KUHETUYECKOMN 1 bubnmoreka [JOK
TEOPHUH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIAOIO, KUIKOTO U

3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubmmoreia LOK

https://m.edsoo.ru/ff0a540e

BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TeOpun

5 Kpucrannuueckue u amopgHsbie | bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMaunBaHuE U KaWUISIPHOCTbD. | bubnuoreka [IOK
[ToBepXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530

7 TeruoBoe pacmiupeHue u cxxaTue 1 bubnmorexa HOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs13b TeMIiepaTypsl

8 CO CKOPOCTBIO TEMJIIOBOTO JBHKECHUS 1
YaCTHI]

9 Buytpennss sueprus. CriocoObl 1 bubnmnoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPrUuu

https://m.edsoo.ru/ff0a5¢c60

bu6mmoreka [IOK

10 Braer rertonepesam https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTuueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEILIECTB U MAaTEPHAJIOB B IEIISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnmorexa LOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopHnas pabota
"UccnenoBanue siBICHUS bu6mmoreka [IOK

14
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBaHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHHH
JlaGopartopHnas pabota

16 "OHpIe),I[eJ'II;HI/Ie l;z[eﬂLHoﬁ bubmorexa HOK

" https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIIECTBA

17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas pabota
"OnpeneneHue yaeiabHON TEMIOTHI
JIaBJeHus apaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(EPHOTO
JaBJICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJbHOW BIAXKHOCTH
BO3IyXxa"

Pemenue 3amay Ha OIIPpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpYKaroIleil cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

27

3akoH COXpPAaHCHUA U IPCBPAIICHUSA
OHEPTHH B TCIJIOBBIX ITPOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BemecTna"

bubnmoreka [JOK
https://m.edsoo.ru/ff0a8312



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

bubmuoreka [JOK

28 "TemoBbie SABICHUS. IiISMCHeHI/IC ) hitps-//m.edsoo.ru/fl0a86ac
arperaTHbIX COCTOSIHMH BEIIeCTBa
9 Dnektpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B
Ypok-uccnenoBanue
30 "DnexkTpuzanus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.
10 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
nosis. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AICKTPUUICCKUX TOJICH
HocuTenu snektpuyueckux 3apsios.
33 OnemenTtapHbli 3apsa. CTpoeHue
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS EKTPUUYECKOT0 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB 3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUICCKUH TOK, YCIOBHUS €T0
36 cymef:ﬁBOBaHm. I/Ic;c})]qHHKH bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeNcTBUA SIEKTPUIECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIaX,

bu6mmoreka [IOK

39 KHUJIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb u eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "Usmepenue u peI:“YJII/Il;OBaII;I/Ie 0.5 bubmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

4 Bonbr™merp. JlabGopaTopnas padora 0.5 bubnnorexa [HJOK
"W3MepeHune u peryanpoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTHuBieHHE TPOBOAHHKA.
43 YIIGJII)I)HOG conpOTIEBJIeIfHe Bubmiorexa LIOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
44 CONPOTUBIICHUS HpO]fOL[HI/IKa OT €70 1 bubmorexa HOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUTOMIA/TN TIONEPEYHOTO
ceueHus u marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa a1 bubmorexa HOK
https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UYIIETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE B napajjicJIbHOC

47 COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN bubmumoreka [IOK
[IPU TIOCTIEIOBATEIHBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabGopaTopHas padora "IIpoBepka
49 IIpaBUJIa JJI CUJIbI TOKA IIPU bubnnorexa [HOK
napaieIbHOM COCTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha mprUMeHEHHE
50 3aKOHa OMaI[I[J'ISI paSJII)Hquro bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
Pa6ota u moutHOCTH
51 3JIeKTpI/IquKI§ro TOKa. 3aKOH Bubmiorexa LIOK
https://m.edsoo.ru/ff0ab124
xoynsa-Jlenna
Jlaboparopnast pabota
52 "Onple)z[eJIEHHe 1;)8.60TI>I 1 MOIIHOCTH bubmorexa HOK
.\ https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnorexka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIC MAarHUTHI, X
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
MoJiel MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarunuTtHoe nojie. MarHuTHOE T0JIe bubnmuotexa [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMiId U €10 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIIEKTPUUYECKHUE 3apsi/Ibl.

57 3 bubmumoreka [IOK
ameeHHf e Tea . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [locTosHHBIN
3IEKTPUUYECKUNA TOK"
KonTponbhas padota no teme
"DeKTpUUECKHUE 3aPSIbL.
3apspKeHHBIC Tea U UX
58 B3auMoaercTBuAa. I10CTOSTHHBII BH6H'HOTeKa 1OK
S eKTpUECKHT TOK" / https://m.edsoo.ru/ff0abea8
Bcepoccuiickas npoBepouHas
pabora
PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIH
. bu6nmoreka [JOK
> 3HeKTpH%VCKHH ToK”/ https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OmnsIT OpcTena. MarHuTHoe nose
60 ANEKTpUYECKOro Toka MaruutHoe Brbmiorexa LIOK
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTyIIKH C TOKOM
[TpuMeHeHne IIeKTPOMArHuTOB B
61 TexHuke. JJaboparopnas pabota 0.5 bubnnorexka [JOK
"N3yuenue neiicTBUS MarHuTHOTO ’ https://m.edsoo.ru/ff0ac74a
OJIS1 HAa MPOBOJIHUK C TOKOM"
DNEeKTPOIBUTATENb TOCTOSTHHOTO
62 Toka. Mcrons3oBanue Bubmiorexa LIOK

3HeKTpO)IBHFaTeHeI>I~ B TEXHHUYECKHUX

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOKCTBAaX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoncTpyupoBaHue v U3y4eHue
paboTHI AJIeKTpoaABUTATENS "

63

Omnbrtel @apasest. 3akoH
ANEKTPOMArHUTHOW WHYKITHH.
[IpaBuio Jlenna

64

Onexrporerepartop. CriocoObt
ITOJIyYEHUS IIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUH

65

66

67

68

[ToaroroBka K KOHTPOJILHOU paboTe

110 TeMe "DIJIEKTPUUYECKHUE U
MAarHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJeKTpUUEeCKUE U MarHUTHbBIE
SIBJICHUS "

PesepBHylit ypok. PaGota ¢
TeKcTaMH 110 TeMme "TemnoBele
SIBJICHUS"

PesepBHblit ypok. Pabora ¢

TEKCTaMU 110 TeMe "MarauTHele
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accSe

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHUA MO0 OMHCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YUYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/a4yy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

1.5

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCHONB3Yysl (U3MUECKHe BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHUs U €UHUIIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpU30oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaTu4dcCKOC

BBIPAKECHHE

1.6

OO0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIBIATh INPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux IIaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABJICHUH, (PU3NMUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I1O €TI0 PE3yJibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynaupoBaTh  IPOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.12

OPOBOJUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOMl C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPAThH
YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEITI0KEHHOMY ILIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJIOKEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MPUHLMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCAaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJIECHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)




1.16

1.17

1.18

MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHlefl cpeac

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

UCIIOJIb30BAaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMNYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAMH (PU3UIECKOTO
COJIep’KaHusl, B TOM YHCIe MyONUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HSTOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MNOHSATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLluEe

1.19

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPANBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUThIBAA MHCHUC

OKPY’KaFOIIIX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC




1.3

1.4

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3bIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

O0O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 M3y4YEHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHWe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAaHNA, BEIACIIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IPOBOANUTH OMNBITHI 1O HAOMIOJNCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO

000pyI0BaHMUs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TPaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEMIOKCHHOM MHCTPYKLHMHM, W  BBIYHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JOTIOTHUTETFHBIX HMCTOYHHUKOB BBIACIATH WHGPOpPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPH  BBHIMOJIHEHUMHM Y4YEOHBIX 3aJaHUNd  Hay4HO-

HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC




Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3iena

Kon

JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TTIO3HAHUU OKPYXAIOILETO MHUPA

1.1

1.2

@dusuka — Hayka O HpUpoAe. SIBIEHMS NPUPOIBI.
@usznueckue  SABICHUA: MEXAaHMYECKHE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

@dusnueckue BenMuuHBL.  V3MepeHne  QuU3MUECKUX

BennunH.  Ousnyeckue  mpubopel.  IlorpemrHocts

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAy4YHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKEHUE TUIIOTE3,
HKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOACIEH

[TpakTyeckue paboOTHI:

##HPar##l3mepenne pacCTOSTHUN.
#i#Par#t#l3MepeHne 00bEMa KUIKOCTH M TBEPIOTO
Tena.

H##HPar##H#Onpeenenre pa3MepoB MajbIX TEN.
#HiHParf##l3Mepenue  TeMmmepatypbl NpuU  TIOMOIIU

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

2.1

#H#HPar###CTtpoenre BenecTBa: aTOMbl U MOJICKYJIBI, X
pasMepbl.  OmBITHI,  JTOKa3bIBAIOIIUE  JAMCKPETHOE

CTPOCHUE BCUICCTBA

2.2

HiHPar#H#H ] Buxenue YACTHUIL BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHUSI  4YacTUIl C  TEeMIepaTypou.

BbpoynoBckoe nmxenue, nuddysus

23

B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




HiH#Parf## ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3anMoCBs3bp MeXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa JuamMeTpa aToMa METOJOM PsioB (C
UCTOJIb30BaHueM (GoTorpaduii).

2.6 H#HAPar###ONbITH o HaOII0IEHUIO TEIJIOBOTO

pacIIMpEeHHs Ta30B.
HHHPar###ONBITEl IO OOHAPYXKEHHUIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnunueckoe JIBUDKEHUE. PaBHOMepHOE U
' HEPAaBHOMEPHOE JIBM)KEHUE
HH#HPar#t#H#CKropoCTb. Cpennsist CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTw M BpeMeHHU
JIBYDKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### ImorHocTe BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMa BeIlecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOIEHCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
37 HiHPar##sIBnenne tiaroreHus u cuia Tsokectu. Cuia
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
18 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
39 HH#HPar###Cro)keHne Cuil, HallpaBJIEHHBIX [0 OJHOU
' npsMoid. PaBHoIeliCTBYIO1IAs CUIT
3.10 [TpakTrueckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WM IIapuka 110
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopMaruu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT BEca Tena U

XapaKTepa COIMPHUKACAOIUXCs HOBerHOCTCﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, IHOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenue TBEpAOro Tenma. CrocoObl YMEHBIICHUS WU

+ YBEITUYECHUS TABICHUS
47 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMITepaTyphl
43 [lepenava naByieHust TBEPABIMH TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTH4YeCKrE MaIIMHBI
3aBUCHUMOCTh  JAaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratndeckuit mapagokxc. CooOIIArOITHECS COCYIBI.
['uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUS BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HAJ] YDOBHEM MOPSI
46 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JlelicTBME XUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIONIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B KMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMerpa 15 R)0%
KOHCTPYMPOBAHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOILAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
53 [Ipocthie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas
' I0CcKOCTh. [IpaBuiio paBHOBECUS pblyara
54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment
5.5 ITOJIE3HOTO NEeNUCTBUA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sueprus
53 [Tonnas MexaHwdeckass 3HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUS MEXaHUYECKOU IHEPTUU
59 [TpakTuyeckue paboOTHI:




##HParf##Onpenenenie pabOTbl CUIIBI TPEHUSI IIPU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBHOMI
noBepxHoctu. MccnenoBaHue ycioBHMl  paBHOBeCHUs
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKOM YHEPTrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJIoBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAaKJIOHHAs TJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COleP:KAHMUS
pasaena 3JieMeHTAa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca u  pa3mepbl
. MosieKyd.  OmIbITBI, NOATBEP)KIAIOLIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKUHETUYECKON
TEOpUun
6.4 CmaurBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TemnoBoe paciiupeHue U cxxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIIOBOTO IBMKEHUS YaCTHULL
67 Baytpennss sneprus. CriocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBepIIeHUe paboThl
6.8 Bunpl Tenonepenaun: TEMIOMPOBOAHOCTh, KOHBEKIIHS,




U3IIy4YECHHE

KomuuectBO  TEMIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BElIECTBa
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBepAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY nenbHas TEmoTa IIaBIeHUS
[Tapoobpa3zoBanue u  koHaeHcauus. Mcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTo
JaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIJIOBOro ABUraTens. TemioBble ABUTATeNd M 3alluTa
OKpY KaroIlen cpeJibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEI IO  OOHApY)KEHUIO JEMCTBUSA  CUII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
HH#HHPar###0nbpITHl MO0 BBIPAIIMBAHUIO  KPHUCTAJJIOB
ITOBapEHHOM COJIM MUJIM caxapa.
#H#HPartH##OnBITBL  TI0O  HAONIONCHUI0O  TEIUIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###Par###Onpenenenne naBleHUs BO3IyXa B OauToHE
HITpUIIA.

HHHParf##ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaKICHUSI.

#H##Par### IpoBepka TMIOTE3bl JIMHEHHONW 3aBUCHUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenne M3MEHEHUS BHYTPEHHEHN
SHEPTHH Tejla B pe3yJibTaTe TeIuionepeaadn U padoTh
BHCIIHUX CHUIL.

#H#HPar##llccienoBanue SBJICHUS TEIUNIOOOMEHA IpH
CMEIIMBAHUU XOJIOAHOM U TOpsUeH BOJIBI.
#HH##Par##H#Onpenenenne KOJINYECTBA TEIUIOTHI,
MOJIyYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par##H#Onpenenenue YAEJIbHOU TEMIIOEMKOCTH
BEIIECTBA.

H#i##Par#H##lccnenoBanue npoiecca UCHapeHusl.
###Par###OnpeneneHue  OTHOCUTEIBHONW — BJIIAXKHOCTH
BO3/yXa.

#HHHPar###Onpenenenye yaeabHONW TEIUIOThI IIaBICHUS

JIpaa.

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B TIpupoae, u3nydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
WCIIONb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBI TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH Kynona

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- OnekTpuyeckas uenb. Cuwia Toka. OJIEKTPUUYECKOE
' HaIpsHDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 y4acTka uenu
[TocnenoBarenbHOE W THapajieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
IlocTosiHHBIE MarHuTHL. B3amMoJeMCTBHE ITOCTOSIHHBIX
7.14
MarHuTOB
715 MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JlelicTBUE MarHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKAa. Mcmonp3oBaHue
' BJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaged.  SBieHUE  BIEKTPOMATHUTHOMN




neaykuud. IIpasumno Jlenna

DIeKTpOTreHepaTop. CnocoObl MOJTyYEHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNeKTpOCTaHIUU Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJICHUIO JIEKTPU3AIUU TENl WHIYKIIUEH

Y TIPH COMPUKOCHOBECHHH.

HccnemoBanue JEWCTBHS DJCKTPHUECKOrO IOJsA  Ha

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

ITOCTOSIHHOTO TOKa.

W3mepeHue u peryaupoBaHnue CHITbI TOKA.

N3mepenue u perymmpoBaHUe HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM INpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4eHre MarHuTHOTO IOJIA MOCTOSIHHBIX MArHUTOB IPU
uxX OoO0beAMHEHUM U  pasjencHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aI/IMOl[€I>'ICTBPI5I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HSyquI/Ie

I[CP'ICTBPISI MArduMTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHue paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuyeckue ycTpoMCTBA: DIIEKTPOCKOI, aAMIIEPMETP,
BOJITMETpP, PEOCTAT, CUETUYUK DJIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FeHEPATOP IMOCTOSAHHOI'O TOKA




ITPOBEPSEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHUI U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUYECKON CYIIHOCTU SIBICHUU NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3InuyaTrh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (U3NYECKUX SBICHUI
B OKpYXKalOLUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHoBamMu MOHSATUHHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX JUIsl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponecCChl, UCIIOJIb3Y (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4ETOM
coOIO/IeHHsI MpaBUIl O€30MacHOro Tpyna: HaOoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yucjlie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYeCKOro CcoAep)KaHusi C MCIOJIb30BaHHEM HH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajgeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

DOUBUKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 MEXAHWYECKUE ABJIEHUA
. Mexanuueckoe JBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHUTEITHLHOCTD TBU)KCHUS
PaBHOMepHOE 1 HepaBHOMepHOE nBHkeHUE. Cpenusst ckopocth. @opmyna st
1.2 BBIYMCIICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPSAMOJIMHEHHOE JBMKCHHE. 3aBUCUMOCTh KOOPJMHATHI TEJia OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJUHEHHOTO TBHUKCHU:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOSKIHUU CKOPOCTH, MPOCKIMH
NepeMeIleHHsI, IyTH, KOOPJAMHATHI TpPHU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBHYKEHUHT
3aBUCHMOCTh KOOpPJIWHATBHI Tella OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl JUIST MPOSKIUU TIEPEMEIICHUS, MPOCKIIMA CKOPOCTH M TPOCKIIUU
YCKOPEHHUS TP PABHOYCKOPEHHOM MPSAMOJHHEHHOM JIBH)KECHUH:
2
1.4 .sx(r)=v‘}x-r+ax-3.
U.\'('() =Up, T4, 1,
a,(f) =canst,
szz - lez =2a.s,
I'paduiku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIMH YCKOPEHHS, MPOCKIINU
CKOPOCTH, TIPOCKIIMH TEPEMEIICHUsI, KOOPIUHATHI TIPU PABHOYCKOPESHHOM
NPSIMOJIMHEHHOM JTBUKCHUHT
CBobOonnoe maneHne. DopMyJbl, OMUCHIBAIOIIAE CBOOOJHOE TACHHUE Tela I10
Ls BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
' 3emim). ['padmkm 3aBUCMMOCTH OT BPEMEHHU ISl TPOCKIUH YCKOPCHHS,
NPOCKIIMM CKOPOCTH M KOOPJMHATHI TPU CBOOOJHOM TAJCHHHM TeJia 110




BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHocTH. HampaBienue
CKOpOCTH.

®opmyna Uil BBIUKCICHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U NEPUOJ

oOpareHus:
L= 2MR
T
16 LlenTpocTpemurensHoe yckopeHue. HampaBieHne UIEHTPOCTPEMUTEIBHOTO
yckopeHusi. @opmyiia Jij1sl BEBIYUCICHUS YCKOPEHUSI:
2
a. — L
“ R
dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T
Macca. [1notHocts BemectBa. @opmyna AJig BBIYUCICHUS IJIOTHOCTH:
1.7 m
V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F=m-d
CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUSI TeJla U BEKTOpA CUJIBL,
JIEUCTBYIOLLEH HA TEJO
Bzaumopeiicteue ten. Tperuit 3akoH HeroToHa:
1.11 _ —
Fy 1 =-Fiy
Tpenue nMokosi U TpeHUE CKONbXeHUs. DopMyria s BBIYUCICHUS MOIYIS CUJIBI
1.12 TPEHUS CKOJIbKEHUS:
F_=u-N
= M
Hedbopmaruss tena. Ymopyrue u Heymnpyrue nedopmanuu. 3aKOH yIOPYTrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:
1.14

m, -m,
F=g L1 _2%

R:




1.15

1.16

Cuna TsoxecTd. Y CKopeHHe cBOOOIHOTO MaIeHUsI.
®opmynia a5l BBIYUCICHUSI CUJIBI TSKECTH BOIHM3HM MoBepXHOCTH 3emnu: F = mg.
JBrxenue manet Bokpyr Comnnua. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 eperpy3ku
I/IMHy.]'II)C T€JIa — BCKTOPHAasA (bI/ISI/ILIeCKaH BCIIMYHHA.
D=mi
I/IMHy.]'II)C CHUCTEMBI Tell. Mi3MeHeHue HUMITYJIbCA. I/IMHy.]'II)C CHIJIbI
3akoH COXpaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCJI.
D=1, +1m, U, =const

PeaxkTtuBHOE NBUKEHUE

1.17

1.18

1.19

Mexannueckas pabora. @opmyiia isi BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexannueckas MOIIIHOCTb:
A
N=2
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUsl. CDOpMyJ'Ia JJI1 BBIYMCICHUA

KUHETUYECKON SHEPIrUu:

HE_J‘E
By

TeopeMa 0 KMHETHYECKOMN SHCPIHUHU. qbopMyna JJIA BBIYHMCIICHUA HOTCHHH&HLHOﬁ

SHEPTruu TCjia, MOAHATOIO

Haxa 3eMIIEH:

E,=mgh

Mexanunueckas OHEPTIUA:
E=E.+E,

3aKOH COXpaHEHUsI MEXaHUYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

IIpeBpalienre MEXaHNYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHUIIO» MEXaHUKH.
Prruar. MomeHT cuiisl: M - Fl.

VYcioBue paBHOBECHS phluara:

M +M +..=0




[TonsukubIi 1 HenoABKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aumma
A‘S&I‘Fﬁqﬂ
[aBiienue TBEpIOTO TENA.

dopmyria 11 BBIYMCIICHMS NABJICHUS TBEPIOIO Tena:

_F
pP= h
1.21 JlaBnenue raza. ATMocdepHoe JaBieHue.
l'unpocratuyeckoe gaBieHUEe BHYTPHU KHUJIKOCTH.
@dopmyra 1151 BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=pg+D,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. DopMmyna g ONPENETICHUS BBITAJKUBAIOMIECH CHJIBI,
JIEMCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras3:
1.23
F_jlm_ =pgV
VYcnosue nnaBanus tena. [InaBanue cy1oB U BO3AyXOIJIaBaHUE
Mexannueckue KonebaHus. AMIUIMTYJA, HEpUOJ U YacToTa KojeOaHUil.
124 ®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHU:
v L
T
195 Marematnueckuii M TNpPYKUHHBIM MasATHUKH. [IpeBpalieHue >SHepruu mpu
. K0JIeOaTeIbHOM JIBUKEHUHU
1.26 3aryxatomue Konedbanus. Beinyxaennsle konebanus. Pesonanc
Mexannueckue BosHBIL. [IpononbHble M nonepedHble BOJHBL JlJIMHA BOJIHBI U
1.27 CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:
Lh=v-T
128 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
' IByX cpell. UHppa3ByK U ylIbTpa3BykK
IIpakxmuueckue pabomoi
H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL;, KECTKOCTH
199 OpYXUHBL, KO3(pUIeHTa TPeHHs! CKONbKEHHUS; paObOThl CHIIbI TPEHHUS, CHUJIIBI

YIOPYTOCTH; CPEeJHEH CKOPOCTH JIBHMXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBMKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M

nepuoaa KoJIeOAaHMII MaTEeMaTHYECKOIO MassTHUKA, YaCTOTbl HW TICpUOLAA




Koie0aHU MPYKUHHOTO MasTHUKA, MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YHOPYrOCTH MpU HOIBbEME Ipy3a C MOMOILIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYIOCTH IPU MOABEME Ipy3a ¢ NOMOUIbIO IOJIBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHUMOCTH apXMMEIOBOH CHUJIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCUMOCTHU BBITAJIKMBAIOIIEH CHUJIIbI
OT MACChI TCJia; CUJIbI TPCHUSA CKOJILXKXCHUSA OT CUJIbI HOPMAJIbHOT'O AABJICHUA U OT
poZia MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXKUHE, OT CTEIECHU
nedopMaIuu MPYyKUHBI, YCKOPEHUs: OpycKka OT yriia HakJIOHA HampaBIIsSIONICH;
nepuoza (4acToThl) KoiieOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoja
KOJICOAHUH TMPYKMHHOTO MAasTHHUKA OT MAacChl Ipy3a MU JKECTKOCTH HPYKUHBI
UCCJIEIOBAHUE HE3aBHUCUMOCTH IEpHojJa KoJIeOaHMl HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pbluara

1.30

1.31

QDusuueckue s61eHUS 6 Npupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOpOCTSIMH B )KMBOH M HEXKXMBOM NPUPOE, AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U
TEXHHMKE, TPWIMBBl W OTIUBBI, JBUXKEHHE IUI1aHEeT COJIHEYHONM CHCTEMBI,
PEAKTUBHOE JBUKEHHE KUBBIX OPTaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBieHHs Ha XUBOM OpraHu3M, IUIABaHME pbIO, BOCIPUSTHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, ceilicMUuYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoucmea: CHUIOMETP, NaTYUKU MOJOXKEHUS, PACCTOSHUS U
YCKOPEHHS, TWHAMOMETp, MOJIIMITHUKN, PAKeTbl, pbluar, TIOABIKHBIA H
HEMOJBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCThb, MPOCTBIE MEXAaHU3MbI B OBITY,
cooO0ILaroIuMecs: Cocyabl, YCTPOWCTBO BOJAONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIB30BAHHUE YJIbTPAa3BYKa B 6I)ITy U TCXHUKE

2.1

2.2

TEITJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOW TEOpUU  CTPOCHHS
BerecTBa. Mojienu TBEPIOTO, KUJAKOTO U ra3000pa3HOr0 COCTOSHUH BEIIECTRA.
Kpucrannuueckue u amopdHbIe Tena

JBukenne dyactuil BemectBa. CBs3b  CKOPOCTH  JBWKEHHMSI YacTHUIl C

TeMriepaTypoii. bpoyHoBckoe nBrmkenue, muddys3us

23

CmaunBaHue 1 KalmUJIISAPHBIC ABJICHUA

24

TemnoBoe pacupeHne U CKaTHE

2.5

TemnnoBoe paBHOBECHE

2.6

Buytpennsist sneprus. Pabora u Temuomepenaya Kak CIOCOObI HM3MEHEHHS




BHYTPEHHEHN SHEPrun

2.7

BI/I[[BI TCIionepeaavyu: TCrIonNpoBOJHOCTb, KOHBCKIHA, U3JTYUYCHHC

2.8

2.9

2.10

2.11

Har PEBAHUC )51 OXJIAXKICHHUEC TCII. KomnnuectBo TCIIJIOTHI. VY nenpHas

TEIUIOEMKOCTD:

O=am(t,—1)
3akoH COXpaHCHHUA SHEPIrurM B TCILUIOBBIX IIpoHECCax. ypaBHeHI/Ie TCIIJIOBOT'O

OayaHca:

QO +0, +..=0

Hcnapenue u konaeHcauus. M3MeHeHHME BHYTpPEHHEH »HEpPruM B Ipolecce
UCIIApEHUsI M KOHJAEHcauuu. KumneHue KUAKOCTU. YAenbHas TeIoTa

napooOpa3zoBanus: L = O/m

BnaxunocTs Bo3ayxa

2.12

2.13

2.14

2.15

2.16

[ImaBnenne wn Kpucrasmmsanus. J3MeHeHMe BHYTpPEHHEW DSHEpPruM IIpH

IUIABJICHUH U KPpUCTAJUIN3allH. VY aenbHas TEIIoTa MIaBJICHUS:

BHyTpeHHs 3HEprus cropaHus TOIUIMBA. Y I€JIbHAs TEILIOTa CTOPaHUs TOILINBA:
q=0/m
[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJ[ termoBoro apurarens

Ilpakmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYEeCTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblil IWIMHIP; KOJWYECTBA TEIJIOTHI,
OTJJAHHOT'O HAarpeThIM LMJIMHAPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCUTEIBHON BIIAXXHOCTU BO3/AYyXa; YJEIbHOW TEMJIOThI
IaBieHuss Jpaa. MccinenoBaHue W3MEHEHHUsT TEMIIEpaTypbsl BOJBI  IIPH
Pa3IUYHBIX YCJOBMSIX; SIBJICHHUS TEIJIOOOMEHa MpPHU CMENIMBAHWU XOJIOJHON M
ropsiuei BoAbl; IpoLecca UCTIapeHus

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHBIE

ABJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoﬁcmea.‘ KalmuJUJISAPBI, IPUMCPBI UCITIOJIb30BAHUA KPUCTAJIIIOB,

KUJIKOCTHBIM TEPMOMETp, NaTYUK TeMIepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS




JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOWHA, JABUraTelb BHYTPEHHETO

CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A
3.1 OnekTpusanusd Teil. [[Ba Buja 31eKTpUUECKUX 3apsJioB
3.2 B3aunmoneiictBre 3apsskeHHBIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHHUs JICKTPUUYECKOro 3apsia
14 Onexkrpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IIpuHiun
' CYTEPIO3UIINH JIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenu »snexrtpuyeckux 3apsaoB. JleiicTBUE 53JIEKTPUUECKOrO TMOJs Ha
' ANeKTpUUEcKue 3apsanl. [[pOBOAHUKY U JTUAIIEKTPUKU
[TocTostHHBIN 2nekTpuyecKkuil TOK. JleicTBus arekTpuueckoro Toka. Cuiia Toka.
3.6 Hanpsixenue.
I=q/t, U=A4/q
37 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
' R=pl/S
3.8 3akoH OMma a5s y4acTtka snexrpuyeckoit nenu: / = U/R
[TocnenoBarenbHOE COENMHEHUE MPOBOJHUKOB:
I,=1,. U=U,+U,.: R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U =U;:I=1+I; Rz%.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
Pabora u MmoutHOCTH 371€eKTpHYecKoro Toxka. 4 = Ult, P = Ul
3.10
3akoH />xoyns — Jlenna:
3.11 2
O=I"-R-t
312 OneiT Opcrena. MarHuTHOE IMOJI€ NPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
' MarHuTHOM MHIYKIIMH
313 MarauTHoe T1OJIE TOCTOSHHOTO MArHuTa. B3auMoAeNCcTBHE TOCTOSHHBIX
' MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OmnbiTel Papajnes. SABneHue 35eKTpoMarauTHoM nHaAyKuu. [Ipasumno Jlenmna




Ilpakxmuueckue pabomul

H3mepeHnne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HMKAIOMIETO B MPOBOJHUKE

(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU

316 COIPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YAETBEHOTO CONPOTHBIICHHUS.
[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO0 HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCTMHEHUHW TPOBOJAHHUKOB;, MpPAaBHWJIA JUISI CHIJIBI JJICKTPUYECKOTO TOKAa TIIPH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUYKA)
Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B aTrmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE T0OJIE 3€MJIH, JAPEiQ MOJIIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPEI,

3.18 HarpeBaTeNbHbIE AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPEIOXPAHUTENH, dSJCKTPOMArHUT, OJJIGKTPOJBHUTATENIb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHbie BoJHBIL. [1Ikana 31eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas mojnensb cBeta. [IpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus ceera

394 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTOsiHWE JMH3bl. OnTHYecKas cuia

' auH3el: D = 1/F

3.25 I'ma3 kak ontuyeckas cucrema. OnTrueckue mpruOOpbI
IIpakxmuueckue pabomoi
HiHPar###l13MepeHe ONTUYECKOM CHIIBI cOOMparonield JHH3bI; (POKYCHOTO
paccTosTHUS COOMparoIeil JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MepoB IpeIMeTa U

326 M300paxeHusi, KOTja MpeAMET PacloyioKeH B JBOMHOM (oKyce), MOKa3aTes

npenomiieHus: crekna.lccnenoBanue cBoicTBa M300pakeHUs, MOJIYYEHHOTO C
MIOMOILIBI0 COOMpAIONIel JIMH3BI; HM3MEHEHHUS (POKYCHOIO PpacCTOSHHS JBYX
CJIOKEHHBIX JIMH3; 3aBHCHUMOCTH YIJIa IPEJIIOMJIEHUS CBETOBOTO Jy4ya OT yIJia

MaaCHUs Ha IPaHULC «BO3YX — CTCKIIO»




397 Qusuueckue senenusi ¢ npupode: 3arMmeHuss ConHua u JlyHbl, nBera Teu,
. ONTHYECKHUE SBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
il PagunoaktuBHOCTE. Anbda-, Oeta-, raMma-usznydeHusi. Peakiuu anbda-u Oera-
' pacmajna
4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [nanerapHas Mozaennb aroma
4.3 CocraB aromHoro sjpa. M3oronsl
4.4 [lepuon nomypacnaja aTOMHBIX SiAEP
4.5 SnepHbie peakuu. 3aKOHBI COXPAHEHUS 3aPsA0BOTO U MAaCCOBOTO YHCEI
Qusuueckue a61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAJMOAKTUBHBIX M3ITyYCHUI Ha OPTaHU3M YeIIOBEKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa
' Bunbcona, sinepHas sHepreTuka

YYEBHO-METOJJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIEI 17151 VUEHUKA

» dusuka: 7-i kiacc: 6a30BbIN YpOBEHb: YUEOHHK; 3-€ u3ganue, nepepadorannoe [lepoimkun
.M., IsanoB A.W. Axunonepnoe obmiectBo «M3aarensctBo «IIpocBemennes

» ®usuka: 8-i kiacc: 6a30BbI ypOBEHb: YUeOHUK; 3-€ u3ganue, nepepadboranHoe [lepbimkuH
.M., IsanoB A.W. Axumonepnoe obmiectBo «M3aarensctBo «IIpocBemennes

» dusuka: 9-i kacc: 6a30BbIN YpOBEHb: YUEOHHK; 3-¢ u3aaHue, nepepadorannoe [leprimkuH
N.M., I'yrauk E.M., IBanoB A.W. u np. AxumonepHoe o6miectBo «M3marenbcTBo

«ITpocBemenne

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA



IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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