Mognucano: MYHULMNANIBHOE ABTOHOMHOE OBLLEOBPA3OBATESIbHOE YUYPEXXOEHVE
CPE[IHAS OBLEOBPA3OBATENBHASA WWKOMA Ne 34 UMEHW 79-/ TBAPOEVCKOW CTPENKOBOW
ANBU3NN . TOMCKA

DN: cn=MYHULIUMNAJIbHOE ABTOHOMHOE OBLLEOBPA30BATE/bHOE YYPEXOEHWE CPEOHAA
OBLLEOBPA3OBATEJIbHAS LLKOJIA Ne 34 UMEHW 79-/ TBAPLEVCKOW CTPENKOBOW ANBUSNN T
TOMCKA, c=RU, o=MYHULIMNAJIbHOE ABTOHOMHOE OBLEOBPA3OBATEJIbHOE YYPEXOEHVE
CPE[IHASA OBLEOBPA3OBATENBHASA WKOMA Ne 34 UMEHW 79-/ TBAPLEVICKOW CTPENKOBOW
OVBU3NN . TOMCKA, email=school34@education70.ru

MpuumnHa: A cBUAETENbCTBYI0 TOYHOCTL U LI@NOCTHOCTL 3TOMO JOKyMEHTa

MectononoxeHue: r. Tomck np. ®pyHse 135.

[ara: 2023.12.27 08:56:04 +07'00'

MUWHUCTEPCTBO NPOCBEINIEHUSA POCCUVICKOM ®EJIEPAIIIN
JenaprameHnT o0mero oopasosanus Tomckoii o0s1acTu

JenapramenT o0pazoBanusi Axmuuucrpanuu I'opoaa Tomcka

MAOY COII Ne 34

YTBEPXXIEHO

JIMpEKTOP MIKOIBI

B.K. AnTunun
ot «01» centsabps 2023 r.

Pabouas nporpamma
yueOHoro npeaMera «®@u3zuka. ba3oBbiil ypoBeHb»

U1 oOyuarommxcst /-9 KiaccoB

Tomck , 2023



MNOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0OO0pa3oBaHHs COCTaBIeHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.

Cogepxanue  mporpaMMmbl 1o  (u3MKe ~ HampaBleHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METANpPeMETHBIM  pe3yjbTaTamM  OOydYeHHs, a  TakkKe  MEXKIPEJAMETHBIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHMUs.

[IporpamMma no (u3muKe ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro marepuana o rojaam
o0yueHusi (1Mo kjaccam), NpeajaracT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YUYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS TIPEIMETHOIO COJCPKaHMS U Yy4€Te€ BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON TOMOIIH YYUTEIIO
B CO3aHUH paboveii MPOrpaMMEI 110 Y4eOHOMY MPEAMETY.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «®U3UKA»
®dusuka SBIAETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEAMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueil M GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEJOCTaBIsIET HambOoyiee sCHbIE 00paslbl MPUMEHEHHS HayYHOrO METOZa
NIO3HAHMSA, TO €CTh CII0CO0a IMOTyYSHHUS TOCTOBEPHBIX 3HAHUH O MUpE.

HEJIN U3YUYEHUSA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Opmna U3 TJaBHBIX 3a7a4 (PU3UYECKOTO 00pa3oBaHUsI B CTPYKType oOImiero oOpa3oBaHMs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HUHTEpeca K Hayke Yy
00y4aromuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:

® HAy4YHO OOBSCHSATH SIBJICHUS,

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;

® HHTEPHPETUPOBATh JAHHBIE W KCIOJIb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.

[lenn usyueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3yrOmUX OCHOBHBIE 001e00pa3oBaTeNbHbIE MPOTPAMMBL,
yTBepkAE€HHONW pemeHnreM Koimnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Llenu u3yuenus Gpu3MKu:

e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUYEHHIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
e Dpa3BUTHE TMPEJICTaBIEHU O HAayyHOM MeETOJie TO3HaHUS U (OpMHUpPOBaAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;



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

e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaTbHON
NEeSITeIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIeMy 00yYeHHIO B 3TOM
HaIlrpaBJICHHUU.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, MIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

e [puoOpeTeHWe YMEHHl ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
HCIIOJIb30BAaHUEM ITOJTYUYEHHBIX 3HAaHUM;

¢ OCBOCHHMC MCTOHOB pPCIICHHUA HpOCTCI\/JIIHI/IX paCLIéTHI)IX 3aJa4d C HCIIOJb30BaHUCM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

® Pa3BUTHC yMeHI/If/'I Ha6JIIOI[aTI) NpUPOAHBIC SABJICHUA W  BBIINOJHATHL  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIC HCCIICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHpOpMAIUEll (U3MUECKOTO COJEPKAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO cO cepamu mpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAyKU.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
Ha uzydenune ¢usuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeIbHBIA XapaKTep, YYUTEIh JelacT BBIOOP MPOBEACHUS Ta00OpaTOPHBIX paboT H
OTIBITOB C YYETOM HHIUBUYATbHBIX OCOOCHHOCTEH 00YJArOIINXCS, CIIUCKA IKCIIEPUMEHTATLHBIX
3a/laHui, IpesiaraeéMbIX B paMKax OCHOBHOT'O TOCY/AapCTBEHHOTO SK3aMeHa Mo (PU3UKeE.



COJAEPKAHUE YYEBHOI'O ITIPEJIMETA «®PU3UKA»

7 KUIIACC

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

®usnka — Hayka o npupoze. SBneHus npupoxasl. PU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HpPUOOPEHI.
ITorpemnocTs M3MepeHuid. MexayHapoaHas cucTemMa €IMHHII.

Kak ¢u3uka um npyrue ecrecTBeHHble HAyKH H3y4yaroT NMpHpoLy. EcTecTBEHHO-HayuyHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKAa HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(U3NIECKUX SBICHHUH C TIOMOIIBIO0 MOACTICH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

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

npudopom.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenue LEHbI JeIEHUs LIKAIbl U3MEPUTEIBHOTO NpHOopa.

W3mepeHune pacCTOSHUM.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJIOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. HsmepeHnne temmepaTypbl NpU MOMOIIMA KUJKOCTHOTO TEPMOMETpPAa M JAaTUUKA

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IAPHKA,
MyIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BBICOTA ITyCKA.

Paznen 2. [lepBonayaibHble CBeJeHHs 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzanmopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHUE WU
OTTaJKUBaHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayTnyeckux) Tela. B3auMOCBS3b MEX]y CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmoaenue muddy3un.

3. HaOGmroneHue sBIICHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHWEM YaCTHUII

BEIECTBA.

Jlabopamopusie pabomul u onvimot.

1. OrmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBuskeHue U B3aUMO/IeiCTBUE TeJl.



Mexannueckoe JBHKeHUE. PaBHOMepHOEe U HepaBHOMEpHOE JBHKeHUE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tenl. Macca kak Mmepa uHepTHocTH Tena. IlnotHocTts BemiectBa. 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
TSKECTU Ha Jpyrux IiaHerax. Bec tema. HeBecomocTs. CioxeHue Cuil, HalpaBiI€HHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCcKOro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBneHUS UHEPLIMU.

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 JBIKEHHUs (IIapUKa B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKka WIM IIapuKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpyXKUHBI OT
IIPUJIOKEHHOMN CHUIIBL.

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 ra3a oT 00béMa, Temnepatypsl. [lepenaya naBneHust TBEPABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
riyOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAaHUS BO3IYyLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apxuMeoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

e wnN



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

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WJIM IOTPYKEHUE Tl B 3aBUCHUMOCTH 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 BBITAIKUBAIOLIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIBI, NEUCTBYIOLICH Ha
TEJIO B XKMJKOCTH, OT 00bEMaA MOrpyKEHHON B JKUIAKOCTh YAaCTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHUE JIOAKM M OIpeleieHue e€
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.
Mexanudeckast pabota. MOIIHOCTb.

[IpocTpie MexaHU3MBbI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHneHnue npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprusa. Kunetndeckas u InoTeHUManbHas d3Heprus. lIpespaiueHue

OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTrOi. 3aKOH COXPAHECHHS YHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[TprMepbI POCTBHIX MEXAHNU3MOB.

Jlabopamopuwie pabomsl u onvimot.

1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCia0BUI paBHOBECHUS pblUyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KJIACC

Paznen 6. TenioBble siBJIeHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKONH TEOpUHU CTPOEHUS BelecTBa. Macca
U pa3Mepbl aToMOB U MoJekyd. OMBITb, MOATBEPKIAIOININE OCHOBHBIE TIOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUs. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBWKEHHUS YacCTHLL.
Buytpennsas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEM »JHEpruM: TeIuionepenadya u
coBepieHre padoThl. Bupl Temnonepeaayn: TeIONPOBOJHOCTb, KOHBEKIIHS, U3TyYECHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue W OTBEpIeBaHUE KPUCTAILTUYECKUX
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
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue nuddysun.

HabGmtonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUH 00bEMa U HArpeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael Terionepenayu.

OxJtaxJieHre TPy COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

[
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. HaOmroienme kureHust.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTEIEH.

Jlabopamopnwsie pabomot u onvimol.

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, ACMOHCTPpUPYIOIIUE 3aBUCHUMOCTb [JdaBJICHUA BO3AyXa OT €ro o0bEMa u

HarpeBaHUs UM OXJIAKICHHUS.
6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.
7. HaGmronenue u3MeHeHHs] BHYTPEHHEH SHEpPTHM Tella B pe3ysbTare Tervionepenadn u
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBjIeHUS TEIJI000MEHA IPU CMELIMBAHUH XOJIOHOM U ropsiuei BOABI.
9. OmpexneneHue KOJIMYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaeabHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXKHOCTH BO3/IyXa.
13. Onpenenenune yaenbHOM TEIUIOTHI TUIaBJIEHUS JIb/IA.
Paszpnen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Ten. J[Ba poma 3IEeKTpUUECKUX 3apsoB. BzaumojelicTBre 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BEITUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yekTpuyeckoro notid. [IpuHiun cynepno3uuuun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM 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 1enb. Cuna Toka. OnekTpudeckoe HamnpsikeHue. ConpoTUBIICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTpeOUTENH 3IeKTpUIecKoil sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpctena. MaruutHoe osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JIeCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS AJIEKTPHUUECKOW HHEPIHU. OIJIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAsI MHIYKLHUS.
3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTMHUH 3JIEKTPAYECKOTO IOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. I3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOonpoTUBIICHUN.

. B3aumozeicTBie NOCTOAHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe 1nosie Toka. DIeKTPOMAarHuT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTel @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.

N NN NN
g b WN B

. DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.



Jlabopamopmnwvie padbomwt u onvimol.

OnBITH MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.

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. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTh  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN NpU IMOCIEAOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyis CUJIbI TOKA P NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIErO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOr0 TOKA, BBIIEIAEMOM 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. 3y4yeHre MAarHUTHOTO IIOJIS TOCTOSHHBIX MAarHUTOB NpH WX OOBEAMHEHUU W
pa3JiesieHun.

ok wnNPRE

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTyIIIKE.

18. M3y4yeHue NeiCTBUS MArHUTHOTO TOJI1 HA IPOBOJHUK 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 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe apmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe JABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoboaHoe manenue. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
[IOKOS1, APYT'Ue BUIbI TPECHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenune 1aHer Bokpyr Connua. IlepBas kocmmueckas ckopocTe. 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.

IToTreHumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HalGmoneHne MexaHu4eCKOro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTEW M TPACKTOPUH IBMXKEHMS OJHOTO M TOTO K€ TE€Jla 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 M YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenavya nMIrysbca Ipyu B3auUMOJICHCTBUY TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEJL.

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 SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM NPy KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEr0o paBHOMEPHOTO ABM)KEHHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUs IapuKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue yCKOpEHHUs Tejla NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
MJIOCKOCTH.

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

5. TlpoBepka rumores3bl: €CIM TPH PABHOYCKOPEHHOM JBWKEHHHM O€3 HayalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIILHOW MOBEPXHOCTH.

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

N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.

Pa3nea 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHykaeHHble koneOaHus. PezoHanc. MexaHuueckue BOJIHBI.
CBolicTBa MeXaHM4ECKUX BOJIH. [IposionbHbIE U nonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yJIbTpa3ByK.

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.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.

2. OmpezaeneHue 4acTOThI U MEPHOA KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenmoBanue 3aBHUCHUMOCTH TEpHOJa KOJeOaHUM MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPYXHHHOTO MAasTHUKAa OT MacChl
rpys3a.

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

6. OnBITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWN MPYKHUHHOTO
MasTHUKA OT MAaCChl TPy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaJCHUSI.

Pa3nes 10. D1eKTpOMarHuTHoOE 110JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [IIkaa 3meKTpOMarHuTHBIX BOJIH. VICrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE CBOMICTBaA CBETA.

Jlabopamopnwvie padbomut u onvimol.

1.

I/IBYI-ICHI/IC CBONCTB QJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIIBIO MOOHUJILHOTO TGHC(I)OHB..

Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlygeBass monenb cBeta. Mcrounumkm cBeta. IIpsMonmHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETa.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyued B nmH3e. Omnrtuyeckas cucrema (oroammapara, MHKPOCKONA 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.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBO/I.

Xox Jydeit B coOuparomiei JTruH3e.

XoJ1 1y4dei B pacCcerBaroIIeH JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

[Tpuntun neiictBus goroamnmapara, 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

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJIeHHs.
N3yuenne xapakTepUCTUK U300paKeHUs IIPEAMETa B IIJIOCKOM 3€pKajle.
Hccnenopanne 3aBUCUMOCTH yIJIa NPEJOMIIEHHs CBETOBOTO JIyda OT yIja IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIION.

[Nonyuenue n300paskeHUil C HOMOLIBIO 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.

Pa3nea 12. KBanTtoBble sIBJIeHHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnas mopens aromHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
noJyiypacmnaza aTOMHBIX sJIep.

SAnepHble peakiy. 3aKOHbI COXpPAHEHUS 3apsA0BOIO U MAacCCOBOIO YHCEN. DHEPIus CBA3U
aToMHbIX siep. CBs3b Macchl U SHepruu. Peakumm cuHte3a u AeneHus sjaep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwnNRE

CHGKTPBI H3JTYy4YCHHA U IMOTTIOMICHUS.

CrexTpsl pa3IMyHbIX Ta30B.

CnexTp BoaOpoa.

Hab6mronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka MOHU3UPYIOIIMX U3TYyUEHHI.

Perucrpanus n3imydeHus: IpUPOAHBIX MUHEPAIOB U IIPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaGmroeHue CIUTONIHBIX U IMHEHYATHIX CIEKTPOB U3ITyYCHUSI.

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

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH IS CUCTEMaTH3aluu |
0000111eHNsT TPEMETHOTO COJICPYKAHHS U OTBITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU U3yUCHUN
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 pEAlu3yIOTCd M CHCTEMAaTU3UPYIOTCS — BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECHeYMBaeTCs JOCTHIKEHHE MPEIMETHBIX |
METanpeMETHBIX IJIAaHUPYEMbIX Pe3yJIbTaTOB 00ydeHus, (HOpMHUpPYETCS €CTEeCTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIQJICHHE YMEHHSIMHU OOBIACHATh (DU3UUYECKUE SBJICHHS, NPUMEHSS IOJYYEHHBIC 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 ITOJTyYEHHBIX 3HAHUN PAcIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KarolIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAay4YHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJEe Ba)XKHBIX JTOCTUKEHUI COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, MPaKTUYECKOI0 MCMOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

W3ydyenue @u3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate u3yueHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hU3MUYECKOM
HayKU;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(H3HKOB;

2) rpaxJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHUHM OOIIECTBEHHO 3HAUYUMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKU;

— OCO3HAHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHILIMIIOB B JESITEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KAYeCTB (PM3MYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHHE LEHHOCTU (M3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHUIIEH COCTABIIIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON S TEIbHOCTH;

5) dopMupoBaHus KYJbTYPbI 310POBbS U SMOLMOHAJIBHOIO 0J1arONOTyYH:

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cpopMHUPOBAHHOCTH HaBBIKA pe(dieKCUU, MPU3HAHUE CBOETO IMpaBa Ha ONIMOKY W TaKOTro
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

— aKTUBHOE y4yacTHe B pEIeHHM MPaKTHMYECKHX 33/a4 (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIEHHOCTH,
TPEOYIOMINX B TOM YHCJI€ U (PU3NUECKUX 3HAHUI;

— MHTEpeC K NPaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBA3aHHBIX C (PU3UKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM s pelleHus 3ahady B 00JIACTH
OKpYy Karolled cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OIIEHKHM MX BO3MOXHBIX MOCIEICTBUN
TUISL OKPY KAIOLIEH Cpebl;

— 0CO3HAHME TI00aHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel X pelIeHus;

8) ajanTannu K HU3MEHAIOIIMMCS YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:

— MOTpeOHOCTh BO B3aUMOACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI M IMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;



e — TMOTpeOHOCTH, B (OPMHUPOBAHWM HOBBIX 3HAHWUW, B TOM YHucle (POpMyIUpOBATH HIEH,

IIOHATHUA, TUIIOTE3bI O (1)I/I3I/I‘-IGCKI/IX 00BEKTax U SABJICHUAX,

® — OCO3HAHHC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH B 00J1acTH (1)I/I?>I/IKI/I,

® — IUIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

¢ — CTPCMIICHUC aHAJIIM3UPOBATH U BBIABJIATH B3AUMOCBA3U MTPHUPOABI, O6H_I€CTB3, 1 SKOHOMHMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
IJ100aJbHBIX TIOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHHs mporpaMMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIErO
oOpazoBanusi y oOyuatomerocs OyayT c(hOpMUPOBaHBI MeTanpeAMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEpCAJbHbIe YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbBIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCATIbHbIC yueOHbIC AEHCTBUS.

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble JJornyeckue AefcTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(PUKALUK, OCHOBAHUS AJs1 00001IeH s
Y CpPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pacCMaTpUBaeMbIX (aKTax, JaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBJICHUSM;

BBISIBJIATh NPUUMHHO--CJIEICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SIBICHUN U
IIPOLIECCOB, J€laTh BBIBOJABI C MCIOJIb30BAHUEM JACIYyKTUBHBIX M WHJIyKTUBHBIX
YMO3aKIIIOYEHUH, BBIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEIMUMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHAHTOB pELIEHHs, BbIOOp Hambosiee MOIXOMASIIETO C
y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble HcciaenoBarelbCKHe el CTBHA.

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIINIO, MMOJIYYCHHYIO B XOJIe
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OPMYyITUPOBaTh O00OOIIEHUS ¥  BBIBOABI IO  pe3yibTaraM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PH3UIECKUX MPOIECCOB, a TAKXKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHOoW (pu3ndeckoil 3a1auu;
aQHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IHMYHbIX
BUJIOB U (pOPM IPECTABICHHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY NpEICTaBICHUS HWHPOpMAIUA U
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JelCcTBHUA:

B XoJe OOCYXIeHHs Y4eOHOTO Marepuana, pe3yjibTaToB J1abopaToOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIATH CBOM CYXXACHHUS C CYXKACHUSMH JPYIUX YYacTHHKOB JIHAJIoOra,
OOHapyKMBaTh PA3JINUUE U CXOACTBO TO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHIKCHUIO: PACIpeNeNisiTh PO, 00CYXIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4EeCTBEHHOTO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C ApyruMHU YICHAMHU KOMaHAbI,;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranu3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl pELICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B PA3IMYHBIX MNOAXOJAaX NPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBaTh MpejiaraéMble BApUaHThI PELLICHUM;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IpeJylaraTh IJIaH €€ H3MEHEHMS],

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToB JAEATeNbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIOJHEHHUS (PU3UUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJe CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY MNpU peUIeHHH (GHU3UYECKUX 3aJady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE XK€ MPaBO JIPYyroro.



IMPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 KJjacce ImpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, SIMHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYOmAs cwia, Aedopmanus (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBreHus (audQys3us, TEII0BOE IBMKEHUE YaCTUIl BEUIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOM OChbIO BpallleHMs], Iepeada JAaBJICHUsS TBEPIBIMU
TEJIaMHU, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBieHHE, IIJIaBaHUE TEeJl, IPEeBpalLeHus
MEXaHUUYECKOW SHEPIUi) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUN B OKPYIKAIOIIEM MHUpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYark B TeJe YelOBeKa, IIPU 3TOM IEePeBOJUTh NPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OTMCHIBATh M3YYCHHBIC CBOMCTBA Te M (pU3MUYECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSA
CKOpPOCTb, CHWJIA YIPYTOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBIICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), NpU ONUCAHUM IMPABUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIOIb3yEMbIX BEINYMH, UX 0003HAYEHUS U €TUHUIIBI
(Gu3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTh TpaUKH H3YYEHHBIX 3aBHCHUMOCTEH
(bU3UUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHE SBICHHS U MPOLECCHl, HCIOJIb3YS
npaBujia CJIOXKEHUs CUJl (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, NpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHMsI MEXAHMYECKOM DJHEpruu, IpH OTOM JaBaTb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAKEHHE;

OO0BSACHATh (U3NYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATb NPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agaud B 1-2 neHCTBHSA, HCHOJIB3YS 3aKOHBI M (OPMYIIBI,
CBs3bIBaloIMe (U3MUECKHE BEIMYMHBI: Ha OCHOBE AaHalM3a YCIOBHUA 3a/laud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYINBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIE IJISI PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOHN (hPU3NUECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pELIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(rumore3y), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OIBITA, I€1aTh BBIBOABI I10 €T0 Pe3yibTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DPU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tesl:  (OPMYJIMPOBATH IPOBEPSIEMblE NPEINONOKEHUsA, COOUPATh YCTAHOBKY U3
IPEIOKEHHOT0 000PYI0BAaHUS, 3aIIUCHIBATH XO/1 OIBITAa M POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MACChl Tesla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHXKYILETOCs
TeJla OT BPEMEHU JBMKEHMSI TeJa, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONPUKOCHOBEHMSI TeJl, CHJIbl YIPYTOCTH OT YAJUHEHHUS INPY’KUHBI, BBITAJKUBAIOIIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
yCIIOBUM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO0 HCCENOBaHUS, COOMpaTh YCTAaHOBKY M  BBIIOJHSATH
U3MEpEHUs], Cenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBATh PEe3yJIbTaThl IMOIy4eHHON
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHUJEC NPEJIOKEHHBIX TAaONUL U TIpadUKOB,
JieNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIEI0OBaHUS;

IPOBOJIUTh KOCBEHHBIE W3MEPEHHS (PH3MUECKUX BEIMYMH (TUIOTHOCTH BEUIECTBA
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NpPeasIoKEHHON
MHCTPYKIMU: IIPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOnrofarh TMpaBujia TEXHUKH O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONMCAHHA (B TOM 4MCIE: INOAMUIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUIM NPEccC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIHOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MUECKHUX SIBICHUH U HEOOXOAUMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAaXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (PM3MYECKUX 3HAHUM B TOBCEAHEBHOM JKHM3HM I OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMU U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaIoIlIei cpeae;



OCYIIECTBIISATh OTOOpP HMCTOYHUKOB HWHGpoOpmaruu B HHTepHETE B COOTBETCTBUH C
3aJIJaHHBIM MMOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WJIH MOET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPH BBITIOJHEHNUN YUEOHBIX 3a/IaHUI HAyYHO--TIOMYJIIPHYIO JINTEPATypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MAaTepUANbI, pecypchl ceTtu HHTepHeT,
BIIAJCTh NpUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUU (GU3HIECKOTO COJEPIKAHMS, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB WM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COINPOBOXKAATh BHICTYILJICHHE MIPE3CHTAIUEH;

IIPU BBIMIOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUM C MIOCTABJIEHHBIMU 33/1a4aMH, CIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aNeKBAaTHO OICHUBATH COOCTBCHHBIH BKJIAQJ B JCATCIHOCTH TPYIIIIBI,
BBICTPANBaTh KOMMYHHUKATUBHOE B3aHMOJICUCTBHUE, YUUTHIBAsI MHEHUE OKPY KAOIIIHX.

K konny oOydenus B 8 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

HCIIOJIB30BaTh IOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEILUIOBOE JIBM)KCHHE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMUECKUE U aMOp(HBIE Tena,
HACBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
10JIe, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUYECKUU TOK, MAarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMauMBaHHUE, KaNWUIAPDHBIC SBICHUSA, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, KpUCTaJUIM3aLs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, WU3JIyUYE€HUE), AJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aHMOJEHCTBHE
MarHuToB, AECUCTBHE MAarHUTHOIO IOJI HA MPOBOAHHUK C TOKOM, JJIEKTPOMAarHUTHAas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAIOLIEM MHUpE, B
TOM 4ucie (U3MUECKUe SBIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIPHBIE SIBJIGHUS B IPHUPOAE, KpHUCTaLIbl B Ipupoie, usiaydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, DJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU STOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TET U (PU3NYECKHUE SBJICHUS, UCIIONIB3Ys (PU3NYECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI JHEPrus, KOJWYECTBO TEIUIOTHI, YyAEIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJEJIbHAas TeIUloTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAILMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, JIEKTPUYECKHUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaNpsDKEHUE, COMPOTUBIEHHE TMPOBOJHUKA,
yZIeIbHOE COMPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JEKTPUUYECKOT0 TOKA), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYHUH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAXOJUTh (DOPMYIIbI, CBA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBIEHUS M TIPOLECCHI, HCIIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOCHMS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMH TOoJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma Ui ydacTka uemnu, 3akoH J[xoyns—JleHia, 3akoH coxpaHeHUus
SHEPIUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alHCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM YHCIE€ M B KOHTEKCTE
CUTyauui [IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7add B 2-3 JEHCTBHS, HWCHOJB3YS 3aKOHBI W  (OPMYIIBI,
CBSI3bIBAIOIME (U3MYECKHME BEIWYMHBI: HAa OCHOBE AaHalW3a YCJIOBHSA 3aJadd
3alMChbIBaTh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOHMpaTh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE TSl €€ pellleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MNPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TMOMOMIM (PHU3UUECKUX
METOJIOB,  MCIOJNB3Yysl ~ ONHCAaHHE  KCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IPENII0JIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEIO0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMNBITHI MO0 HAOIIOJCHNUIO (PU3MUECKUX SABICHUN MM (PU3MUECKUX CBOMCTB
Tes (KamWUISpHBbIE SIBJIEHHs, 3aBUCHUMOCTb JIaBIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPbI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3yvaromel  (moryomaromnieil) MOBEPXHOCTH, CKOPOCTh HCIApeHHsl BOJBI  OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAJM €€ TMOBEPXHOCTH, DJEKTpU3alus Tel W
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsIiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa, CBOMCTBA 3JIEKTPOJBHUIATEIs
MOCTOSTHHOTO TOKa): (OopMyJIHMpoBaTh TNPOBEpPsSEMbIE TPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IMpPEUIOKEHHOIO0  O00OpYJOBaHMs, OIUCBHIBATH XOJA OIBITa U
dbopMyIHpOBaTh BHIBOJIBI;

BBITIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHON BIAXXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpSDKEHUS C HCIOJb30BAHHWEM AaHAJIOTOBBIX MPHOOPOB U JIAaTYUKOB
¢u3nyecKuX BEIWYHH, CPaBHMBATh pE3yJbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTh COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YIEIBHOIO CONPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, HAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS HAa POBOJIHUKE,
HCCJIEIOBAaHKUE TI0CJIEIOBATEIbHOTO U MapajUIeIbHOTO COEIUHEHHH IPOBOJIHUKOB):



IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIEays
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAaThl MOJYYCHHOH 3aBHCHUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (PU3NYECKUX BEIUYUH (yAelbHas TEMJI0EMKOCTb
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEIIMUNHBI,

e coOmonaTh TMpaBWiia TEXHUKH O€30MacHOCTH T1pu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETYUK 3IEKTPHUECKOU
SHEpPruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTblE TEXHMYECKHE YCTPOICTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOI, PeocTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX IIeNel ¢ MOCIeI0BaTeIbHBIM U Mapajule]bHbIM COEINHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IPpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIb30BaHUSl (PM3MUYSCKUX 3HAHWHA B TIOBCEIHEBHOW >KM3HM IS OOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOiCTBaMmuy,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXaroIlei cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu ¢undeckoro coaepxkanuss B VHTepHere, Ha
OCHOBE HMEIOIMXCS 3HAaHUW M MYTEM CpPAaBHEHUS JIONOJIHUTEIBHBIX HCTOYHUKOB
BBIIETIATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHON;

® UCMOJIb30BATH MPH BBHIMOIHEHUU YUEOHBIX 3aJaHUH Hay4HO--NIOMYJIAPHYIO JIUTEPATYPY
(GU3NUECKOro Ccojep)KaHus, CIOpaBOYHBIE MaTepHajbl, pecypchl ceTtu VIHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® Cco3JaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMaLIMI0 U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyOJIMYHO  TPEACTaBIATh  pe3yNbTaTbl MPOEKTHOM MM HCCIeI0BaTeNbCKON
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YUYEHHBIN MOHATHMHBIN anmapar
Kypca (U3UKHU, COMTPOBOXK/IaTh BBICTYIUICHHUE MTPE3CHTALINEH;

® I[Ipu BBINOJIHEHUU YUYEOHBIX IPOEKTOB W UCCIENOBAHUM (PU3NUECKUX TMPOIECCOB
pacnpenensiTh 00sS3aHHOCTH B IpyIIe B COOTBETCTBUU C IOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aMOICHCTBHE, IPOSBIISASL TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonny oOydenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JABMKeHUs, nedopmanus (yrnpyras, miacTH4ecKas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKAaHUS W TOTJIOIIeHHs, anb(da-, Oera- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBI)KEHHE, CBOOOIHOE MaIeHHE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBHXXEHHUE, OTpPaXEHHE 3ByKa, MPSIMOJUHEWHOE pacCIpOCTPaHECHHE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, [I0JHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM CUCTEMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIM DPaMOAKTUBHBIN
dboH, KOCMHYECKHE JIy4M, PaJUOaKTHUBHOE H3IyYCHHE MPUPOJIHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOaKTUBHBIX M3TYYEHH HAa OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONb3Ys (HU3UUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOTHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tella, UMITYJbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TMOJHas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YyEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEIUYHHY C JPYTUMHU BEITUYMHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUJI,
MIPUHITATT OTHOCUTEILHOCTH [ anuiiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS 3aps/IOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHUECKOE BHIPAKCHHE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl W CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IMPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIEC IJIsi PELICHUS,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/OB,  MCIIOJb3ysl  ONMCAaHUE  HCCIEAOBAaHMS,  BBIICIATH  IPOBEPAEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKkoHA COXpaHEHMs SHEPruu, 3aBUCUMOCTD
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyAOBaHMS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYJIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HU3MEPEHUMN, ONpEneNss CpeaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

HIPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIOJIb30BaHHEM
OpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBeTa OT yrIjla HaJeHus U
yria IpejoMJIEHUsl OT yria MajeHus): IJIaHUPOBaTh HCCIEI0OBAaHUE, CAMOCTOSITEILHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
WCCIIEIOBAHMSI,

IPOBOAMTH KOCBEHHbIE HU3MEpPEHHUsS (U3NYECKHUX BEIMYMH (CpeqHsisi CKOpOCTh H
YCKOpEHHUE Tejla MIPU PaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOIO MaeHMUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWyeckas padbora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKass CWJa COOMparomied JIMH3bI, paJuOaKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh IOJYUYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOrPEeUIHOCTH
U3MEPEHHUI;

coOuoaTh TpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (M3MUECKHUX MOJENeil: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTAHETapHast MOJEIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTI'O SIpa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCmoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB MpPU PEIIeHUHU Yy4eOHO--
MPaKTUYECKUX 3aJ1a4, ONTUYECKUE CXEMBI JJISI TOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOOUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOW KU3HU sl OOecreueHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSTENIbHO (OPMYJUPYsI TOMCKOBBIA 3alpoC, HAXOJIUTh MYTH OIpeaeleHUs
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

WCIIOJIH30BATh MPHU BBIMIOJHEHUN YUEOHBIX 3a/IaHUI HAyYHO--TIOMYJIAPHYIO JIUTEPATypy
bu3nYecKoro cojaep)KaHus, CIPaBOYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO COJACpKAHUS, MyOJUYHO TPEICTABIATH
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTIPOBOXAATh BBICTYIUICHHE TMpe3eHTaIluell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

u OcHoBHOE cogep:KaHHe OcHOBHBIC BUBI AeATEILHOCTH DJIeKTPOHHbIE LeneBbie OpUEHTHPHI PE3yabTAaTOB
anuMeHOBAHHE
Ne o0yuaoImmxcs (un¢posbie) BOCIIUTAHUS
pa3/esIoB U TeM
n/n o0pa3oBaTebHbIE
NPOrpaMMbl
pecypchl
Paznen 1. ®usuka u eé poJib B NO3HAHUM OKPY:KaoLiero Mupa (6 1)
BelsiBrieHue paznuuuid Mexmay Berpakaromuit II03HAaBaTENIbHBIC
(Qu3MUECKUMHU ¥ XUMUIECKUMH HHTCPEChl B  Pa3HBIX MPEIMCETHBIX
HIpEBpACHUAMH. obJactsix ¢ yu€rom
PacniosnaBanue u Kinaccudukays WH/BHIyaTbHBIX MHTEPECOB,
N3NYCCKHUX SIBJICHUU: o 9
busmraec ne bubanorexa [JOK CIIOCOOHOCTEH, TOCTHIKECHUA.

®usznka - HayKa o

MEXaHHNYCCKUX, TCIIJIOBBIX,

11 npipoze (2 4) du3nKa - HayKa 0 IPUPOIE. S EKTPHYECKITX, MATHHTHBIX 1 https://m.edsoo.ru/7 I[eMOHCTpI/I[jyIOLuI/Iﬁ HaBBIKH
SIBJIEHUS IPUPO/IBL. CBETOBBIX. 416194 HaOMONCHNH, HaKOIUICHWsA  (aKTOB,
duznyueckue SBICHHUS: HaboeH e 1 OIACAHHe OCMBICJICHHS OTIBITA B
MEXaHW4eCKHe, TEIUIOBhIE, (bu3MHECKHX ABICHHMIT €CTECTBEHHOHAYyYHOM M T'yMaHUTapHOU
JIEKTPUYECKHE, MarHUTHBIE, obuacTsix TIO3HaHUS,
CBETOBbIE, 3ByKOBBIE HCCIIeIOBATEIbCKOM 1eSTEIbHOCTH.
®duznyeckue BEIUUUHEL. Omnpenenenne LEHbI JETICHUSL OpHEHTHPOBaHHBIH B JEATEIHHOCTH HA
Uzmepenne Gpu3maecKux IIKaJIbl U3MEPUTEILHOTO TIPUOOpa. Hay4Hble 3HaHHI O MpUpoAe H
BeanuuH. Dusnueckue W3mepenne NUHEHHBIX pa3MepoOB o011ecTBe,
npuGopsL. Ilorpennocts TCI H HPOMEAKYTKOB BPEMCHH € B3aMMOCBSA3X UeJOBEKA C IPUPOAHOM 1
W3MepeHmuii ydeToM HOFpeL[IHOCTeI/I.“I/ISMepeHI/Ie COLMATBHOI CPesIO.
Me Iy HapoHas cueTema 00bEMa KUIKOCTH U TBEPIOTrO

tena. 3MepeHue teMmeparypbl Bbubnuoreka [IOK
1.2 Dusnieckie S TpH MOMOIIH KUIKOCTHOTO https://m.edsoo.ru/7

BEJINYMHEI (2 1)

TEPMOMETPA U TaTYHKa
TeMITEPaTypHl.

BeimonHeHe TBOPYECKUX 3a/laHUH
IO IIOUCKY CIIOCOOOB U3MEPEHUs
HEKOTOPBIX (PU3NIECKUX
XapaKTepUCTHUK, Ha[PpHMeED,
pa3MepoB MaJbIX 00BEKTOB (BOJIOC,

1416194
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TIPOBOJIOKA), YAATIEHHBIX 00BEKTOB,
OONBLINX PACCTOSHUIMA, MATIBIX
MPOMEKYTKOB BPEMEHH.
OOcyxaeHune mpeyaraeMbIx
Croco0oB

EcTtecTBeHHOHAYUHBIH

13
MeToJI To3HaHus (2 9)

Kak ¢msuka u npyrue
€CTECTBCHHBIC HAYKH
H3YYaroT NPUPOIY.
EcrecTBeHHO-Hay4YHBIN
METOA IIO3HAHUA:
HaOJII0IcHKE, IOCTAHOBKA
Hay4HOTO BOIPOCA,
BBIZIBIDKCHHE THIIOTES,
SKCIEPUMEHT TI0 TIPOBEPKE
TUIOTE3, 00BACHECHUE
Ha0JII0TaeMOTO SIBJICHUS.
Onmcanne QU3MIECKIX
SIBJICHUH C TIOMOIIBIO
Mojenei

BrinBimkenne rumores,
OOBSICHAIOIINX TPOCTHIC SIBIICHIS,
Harpumep:

- IOYeMY OCTaHABIMBAETCSI
JIBUJKYyIIEECS MO0 TOPU30HTAIbHOU
TIOBEPXHOCTHU TEJIO;

- MOYeMy B KapKylo MOTOy B
CBETJION OJEXK]I€ MPOXJIAAHEN, YEM
B TéMHOM. [Ipemmoxkenne cnocoOoB
MIPOBEPKH THITOTE3.

[IpoBeneHune nccieq0BaHUS 110
MPOBEpKe KaKoif - TNOO TUIIOTE3HI.
ITocTpoenue npocreldmmx Moeneu
(usnvecKkux siBACHUN (B BUC
PHUCYHKOB UJTU CXE€M ), HallpuUMep
najieHue mpeIMeTa;
MPSIMOJIMHEITHOE paclpoCTpaHEeHHE
cBeTa

Paspen 2. [lepBoHayajibHble CBeeHUs O CTPOEeHMH BewecTBa (5 1)

CrpoeHue BeliecTBa

2.1 (1)

CtpoeHue BeliecTBa: aTOMbI
U MOJIEKYJIBI, HX pa3MephI.
OnBITHI, I0Ka3bIBAIOIIHE
JUCKPETHOE CTPOCHHE
BEILECTBA

Habmronenue u uHTEpHIpeTaIus
OIIBITOB, CBUJIETEIbCTBYIOINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHHH
BEIIIECTBA: OIBITHI C PACTBOPEHHEM
Pa3JINYHBIX BELIECTB B BOJIE.
OueHka pa3MepoB aTOMOB H
MOJIEKYJI C UCTIONIb30BAaHHEM
¢ororpaduii, MOITy4YESHHBIX Ha
aTOMHOM CHJIOBOM MUKPOCKOIIE
(ACM) - nabopartopHas paboTa 1o
teme: «OleHKa JruameTpa aTomMa
METOJIOM PSJIOB (C

bubnnorexa [IOK
https://m.edso0.ru/7
416194

Bbubnuoreka [IOK
https://m.edsoo.ru/7
416194

PasBuBarommii HaBBIKM HCIIOIB30BAHMS
Pa3NIUIHBIX CpencTB MMO3HAHMUS,
HaKOIUICHHUS 3HaHUM O MUpe (S3bIKOBas,
YUTaTCJIbCKaAs Kym)Typa, JCATCIBbHOCTH
B uH(pOopMaImoHHoH, uppoBoii cpee).

HaBBIKH
¢axToB,

JemoHcTpupyromuii
HaOJIOAEHNM, HAaKOILJICHMS
OCMBICJICHUS OTIbITa B
€CTECTBEHHOHAYYHOU U I'yMaHUTapHOMI
o0JlacTsiX O3HaHUS,
HCCIIeI0BATENBCKON AEATENBHOCTH.
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HCTONB30BaHueM (hoTorpadmii).
Omnpenenenne pa3mMepoB MabIX Tel

2.2

2.3

JBrxeHue u
B3aUMOJICHCTBUE
YacTHIl BemecTsa (2

4)

ArperaTtHsle
COCTOSIHHUS BEIL[ECTBA
(29)

JIBrmKeHHE 9acTHIL
BemiecTBa. CBs3b CKOPOCTH
JIB)KCHMS YACTHII C
TEMIIEpaTypOH.
BpoyHoBckoe nBukeHue,
i dysus.
BzaumoeiicTBue yacTuIl
BCIIICCTBA: HpI/IT)DKeHI/Ie nu
OTTAJIKHBAHHUE

HaOmroneHne n 00bsICHEHNE
OpOYHOBCKOTO JIBH)KCHUS U
sIBICHUST TUPPy3Hn.

[IpoBeneHue u OOBSICHEHNUE OTBITOB
10 HAOJIIOACHHUIO TEIJIOBOTO
pacumpenust ra3oB. [IpoBenenue u
O0OBSICHCHHE OIBITOB I10
O0OHAPYKESHHUIO CHJI MOJICKYJISIPHOTO
HpI/ITH)KeHI/IH U OTTAJIKUBAHUA

ArperaTHbIE COCTOSIHHSI
BEIIIECTBA: CTPOCHUE T'a30B,
JKUJKOCTEN U TBEPBIX
(KpUCTAJUINYECKUX ) TeIl.
B3aumocss3p Mex 1y
CBOICTBaMH BEIIIESCTB B
Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-M
OJIEKYJISIPHBIM CTPOCHUEM.
OCOOCHHOCTH arperaTHbIX
COCTOSTHUM BOJIbI

Pa3nen 3. /Ipu:kenne u B3aumojeiicreue e (21 4)

Onucanue (¢ UCTIOIB30BAHUEM
MIPOCTHIX MOJIEIeiT) OCHOBHBIX
pa3iu4uii B CTPOEHUU ra3os,
JKUJIKOCTEN U TBEPBIX TEN.
OObsICHEHHE MAJION CKUMAEMOCTH
KHUIKOCTEH U TBEPIBIX TEII,
OOJIBIIION C)KUMAEMOCTH T'a30B.
OObsicHeHnEe coXpaHeHHs (OPMBI
TBEPIBIX TSN U TEKYYCCTH
JKHJIKOCTH.

IIpoBeneHne onbITOB,
JIOKA3BIBAIOIINX, YTO B TBEPIOM
COCTOSTHUM BOJIBI YaCTHITBI
HAXOJATCS B CPEAHEM JANbIIE APYT
ot apyra (INIOTHOCTh MEHBIIIE), 4eM
B XKHJIKOM.

YcraHoBlieHHE B3aUMOCBSI3U
MEXIy 0COOCHHOCTSIMU
arperaTHBIX COCTOSIHUN BOJBI U
CYIIECTBOBAHHUEM BOJIHBIX
opraausmoB (MC - Guonorus,
reorpadwust)

Bbubnnorexa [JOK
https://m.edso00.ru/7
1416194

bubnnorexa [JOK
https://m.edsoo.ru/7
1416194

Bripaxxaromuit [103HABaTENbHbIE
HWHTEPEChl B  PasHBIX MPEIMETHBIX
o0nacTsax ¢ yuérom

WHIUBHYJIbHBIX HUHTEPECOB,
CIIOCOOHOCTEM, TOCTHIKEHNM.
JemMoHCTpUpYIOUIHiA HaBBIKU
HaOJIIOACHWH, HaKOIUIeHHs  (aKTOB,

OCMBICJICHHUS OIIBITa B
€CTECTBEHHOHAYYHOM U T'yMaHUTapHOU
00J1acTAX MMO3HAHMS,
HCCIIEA0BATEIbCKON AEATENBHOCTH.

OpHUEeHTHUPOBAHHBIN B NIEATEIHHOCTH Ha

Hay‘IHI)Ie 3HAHUA 0 anpO}le "
o01ecTBe,
B3aUMOCBSI3sIX YeJIOBEKa C MPUPOJHON U

COLMaNbHOU cpeoil.
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3.1

3.2

Mexanudeckoe
JBkeHue (3 1)

Muepuus, macca,
IUIOTHOCTS (4 4)

MexaHn4ueckoe IBHIKEHHE.

PaBHOMepHOE 1
HEpaBHOMEpHOE
nBuxkeHne. CKopocTb.
CpenHsisi CKOPOCTb IpHU
HEPaBHOMEPHOM
JIBUKEeHUU. Pacuér mytu u
BPEMEHH JIBI)KCHUS

HccrenoBanne paBHOMEPHOTO
JBIDKEHS, OTIPEIIEIICHUE €r0
MIPU3HAKOB.
HabnroneHne HepaBHOMEPHOTO
IBIDKEHUS U OTIpEeJICHIE ero
OTJIUYMIA OT PABHOMEPHOTO
JIBHDKCHHSL.
OmnpeneneHne CKOPOCTH
PaBHOMEPHOTO IBIDKEHHS (IIapuKa
B JKHJIKOCTH, MOJICITH
AIEKTPHYECKOTO aBTOMOOWIIS
T.0.).
Omnpenenenne cperHei CKOPOCTH
CKOJIB)KEHUS OpyCKa MIIH LIapuKa
110 HaKJIOHHOH ITOCKOCTH Pemenue
3a[a4d Ha OTpEeNIeICHUE Iy TH,
CKOPOCTH 1 BpEMEHHU
PAaBHOMEPHOTO JBIKCHUS.
AHanmm3 rpauKoB 3aBUCUMOCTH
ITyTH ¥ CKOPOCTH OT BPEMECHH

SIBnenuie nHepuyun. 3aKOH
HMHEPIINH.
BzaumogelicTBue TeN Kak
MIpUYHHA U3MCHEHUS
CKOpPOCTH JIBIKCHUS TEIl.
Macca xak Mepa
HHEPTHOCTH Tela.
IInoTHOCTH BemiecTBa.
CBs13b TUIOTHOCTH C
KOJIMYECTBOM MOJIEKYIT B
enuHuie 00béMa
BeIlleCTBa

OObsiCHEHHE U TIPOTHO3UPOBAHUE
SIBIICHUH, 00YCIIOBICHHBIX
HMHEpLMEN, HalpUMep, YTO
MPOMCXOJUT NPU TOPMOKECHUU HIIU
pPEe3KOM MaHEeBpe aBTOMOOMIIS,
[104YE€MY HEBO3MOKHO MIHOBEHHO
NPEKPaTUTh JBMKEHUE Ha
BEJIOCHUIIE/IE WJIM CaMOKaTe U T. 1.
[IpoBeneHue u aHaaU3 OMBITOB,
JIEMOHCTPUPYIOIINUX U3MEHEHUE
CKOPOCTHU ABUKCHUA TCJIA B
pe3yJibTare JeHCTBUS Ha HETO
JIPYTHX Tell.

Pemienuie 3a7a4 Ha onpeiesieHue
MAacCHI TeJa, ero 00béMa u
IJIOTHOCTH.

[IpoBeneHue u aHaaU3 OMBITOB,

Bbubnnorexa [JOK
https://m.edsoo.ru/7
416194

bubarorexa [TOK
https://m.edsoo.ru/7
416194

Bripaxxaromuit [103HABaTENbHbIE
WHTEPECHl B  Pa3HBIX  MPEIAMETHBIX
obactsix ¢ yu€rom

WHIUBUYATBHBIX HUHTEPECOB,
CITOCOOHOCTEMH, JOCTHKEHHMIA.
JemMoHCTpUpYIOIIHii HaBBIKU
HaONONCHNH, HAKOIUICHHWsA  (aKTOB,

OCMBICIICHHUS OTIBITA B
€CTECTBEHHOHAYYHOM U T'yMaHUTapHON
o0JlacTsX O3HAHNUS,
HCCIIEI0BATEIbCKON AEATEIBHOCTH.

OpHUEHTUPOBAHHBIN B JIEATEIHHOCTH Ha

Hay4HbIC 3HaHUA (6] mnmpupoae u
O6H_ICCTBG, B3aMMOCBA34AX UYCIIOBCKAa C

MIPUPOAHOHN U COLIMANILHOM Cpeon.
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3.3

Cuina. Buasr cuin (14

4)

JEMOHCTPHUPYIOIHX 3aBUCHMOCTb
HU3MEHEHHUS CKOPOCTH TeJla OT €ro
Macchl IIPU B3aUMOJEHCTBUY TEIL.
H3mepenue maccsl Tena
Pa3IMYHBIMH CIIOCOOAMH.
OmnpeneneHue MIOTHOCTH TeNa B
pe3yJbTaTe U3MEPEHHS €r0 MaCChI
n 00BéMa

Cua kak XxapakTepUCTHKa
B3aUMO/ICHCTBUS TEII.

Cuia ynpyrocT 1 3aK0H
I'yka. U3mepeHue cuiel ¢
TIOMOIIBIO AUHAMOMETPA.
SIBneHne TATOTEHUA U CHIIa
TsxecTd. Cuiia TAXKECTH Ha

JIpyrux 1aHerax. Bec rena.

Hesecomocts. Crioxxenue
CHJI, HAITPABJICHHBIX TIO
OJHOM MpPSMOI.
PaBHogeicTBYIOIIAS CHIL
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokos. TpeHue B mpupoze 1
TEXHHUKE

M3ydenne B3auMOIEHCTBUS KaK
TIPUYMHBI H3MEHEHUSI CKOPOCTH
TeJ1a WK eTo AeopMaryu.
OmnucaHue peaabHbIX CUTyallui
B3aUMOJAEHCTBUS TEJI C OMOIIBIO
MoJieTield, B KOTOPBIX BBOJHUTCS
MIOHATHE U U300payKCHUE CUIIBL.
W3yueHune cuitbl ynpyrocTH.
HccnenoBanne 3aBUCUMOCTH CHITBI
YIPYTOCTH OT Y UTHHEHHS
PE3MHOBOTO HIHYPA WIIU MIPYKUHBI
(c moctpoerneM rpaduka).

AHanu3 NpakTUYECKUX CUTYyalHil, B
KOTOPBIX HPOSIBISETCS ICHCTBUE
CHJIBI YIIPYTOCTH (YIIPYroCTh Ms4a,
KPOCCOBOK, BETOK JI€peBa M Jp.).
AHaM3 CUTYyaluid, CBI3aHHBIX C
SIBJICHHEM TSATOTEHHUSL.

OO0BsicHeHHE OPOUTATHHOTO
JIBMDKCHUS TUTAHET C
HCIIOJIb30BAHHEM SIBIICHUS
TSATOTEHHMS ¥ 3aKOHA WHEPIIHH.
W3mepenne Beca Tena ¢ IOMOIIBIO
quHamomerpa. OG0CHOBaHUE 3TOTO
croco0a u3MepeHHsI.

AHanu3 1 MOJICIIUPOBAHKE SIBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIILHOE
MOJTy4eHHe MPABUIIA CI0KEHHS
CHJI, HAITPABJICHHBIX BJIOJIb OJIHOM

bubnnorexa [JOK
https://m.edsoo.ru/7
416194

Berpakaromuit II03HAaBaTENIbHBIC
UHTEpPECHl B  Pa3HBIX IPEIMETHBIX
obJactsix ¢ yu€rom

UHIUBUAYaTbHBIX HUHTEPECOB,

CIIOCOOHOCTEMH, TOCTHIKEHNH.
JemMoHcTpHupyOnImii

HaOJIIOIEHNH,
OCMBICIICHHS OIIbITa B

HaBBIKH
HaKOIUICHUS  (haKTOB,
€CTeCTBCHHOHAYYHOW U TyMaHUTapHOU
00J1aCTSAX MO3HAHHUS,
HCCJIEIOBATEILCKOM IEATCIHLHOCTH.
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npsaMoi. OTpeieNieHne BETHIHHBI
PpaBHOJEHCTBYIOLIEH CHUIL.
W3ydeHue cunibl TpeHUs
CKOJIBKEHUS U CUJIBI TPEHUS TTOKOSL.
HccrnenoBanue 3aBUCUMOCTH CHIIB
TPEHUS OT CUJIBI JaBICHUS U
CBOMCTB TPYyILIUXCS MOBEPXHOCTEH.
AHanu3 NpakTUYECKUX CUTYyalUil, B
KOTOPBIX MPOSIBISIETCSI IEHCTBHE
CHJIBI TPEHHS, HCHIOJIB3YIOTCS
CIIOCOOBI €€ yMEHBIICHUS WIIN
YBEJIUYCHUA (KaTaHI/Ie Ha JIbI)Kax,
KOHBbKaX, TOPMOKEHHE
aBTOMOOWIISI, UCTIOJIb30BAHHE
TIOAIIUITHUKOB, IIJIaBAHUEC BOAHBIX
JKUBOTHBIX U JIp.). Pemenue 3amau ¢
HCTIONB30BaHNEM (POPMYIT 11
pacyéra CHIIBI TSKECTH, CHIIBI
YIIPYTOCTH, CHIIBI TPEHUS

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, KUAKOCTel U ra3os (21 u)

JaBnenue. CiocoObl
YMCHBIICHUS U YBEINICHUS
naBieHus. /laBieHne rasa.
3aBUCHMOCTD JIaBIICHUS T'a3a
oT 00BEMa, TEMIIEPaTyPHI.
[lepenaua naBieHus
Hasnenue. [lepenaua TBEPJIBIMU TEJIAMHU,

JaBJICHUA TBép}lBIMI/I KUIOKOCTAMM U ra3aMu.

4.1

TeJIaMH, KUJIKOCTIMH 3akon ITackans

u razami (3 9)

Ananus u O6'I)$[CHeHI/Ie OIIBITOB U
NPaKTUYECKUX CUTYaLlli, B
KOTOPBIX MPOSBIISACTCS CHJIIa
JIaBJICHHSI.

ObocHOBaHHE CIIOCOO0OB
YMCHBILICHUS U yBEIUYCHUS
JIaBJICHUSI.

H3yquI/Ie 3aBUCHUMOCTH JAaBJICHUSA
ra3a oT 00béMa 1 TeMIepaTypebl.
Wzydenne ocobeHHOCTEH mepenaun
JaBJICHUS TBép}IBIMI/I TCJIaMHU,
KUAKOCTSIMHU U Ta3aMH.
OG6oCHOBaHHE PE3yJIbTATOB OMBITOB
0COOEHHOCTSIMU CTPOCHUS
BEILECTBA B TBEPIOM, KUIKOM H
ra3000pa3HOM COCTOSHHSIX.

bubanorexa [IOK
https://m.edsoo.ru/7
416194

OpHUEeHTUPOBAHHBI Ha TpPUMEHEHUE

3HAHUI ECTECTBCHHBIX U COaJIbHBIX

HayK U1t
peuieHusas 3aJ1a4 B obnactu OXpaHbI
IpUupoabl, TIJIAaHUPOBAHUL CBOHX

MOCTYIIKOB U OLIEHKH
Hnux BO3MO>XHBIX HOCHQ}ICTBHﬁ JIIsL
OKpY>Karoliei cpeibl.
VyactByromui B [IPaKTU4YECKON
NIeSITEILHOCTH JKOJIOTHYECKOH,

MIPUPOJ00XPAHHON HAIIPABICHHOCTH.
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OKcIiepruMeHTaIbHOE
JI0Ka3aTeNnbCTBO 3akoHa [lackas.
Pemenue 3aga4 Ha pacyér
JIaBJICHUS TBEPAOTO Tela

4.2

JlaBieHue >XUAKOCTH

(59)

3aBUCUMOCTD [IaBICHUSI
JKHJIKOCTH OT TITyOUHBI.
[THeBMaTHYECKHE MAIITHHBIL.
I" uapocraTryeckuii
napagokc. CooOraroniuecs
cocysl. I'uapasnudeckue
MEXaHHU3MBbI

HccnenoBanne 3aBUCUMOCTH
JTABJICHUSI XKUIKOCTH OT TJTyOUHBI
MOTPY>KEHUS U TNIOTHOCTH
skunkoct. HaOmonenme u
00BsICHEHNE THAPOCTATHIECKOTO
napajiokca Ha OCHOBE 3aKOHa
Ilackamns.

Uzydenne coobmaromuxcs
COCYIOB.

Pemenue 3ana4 Ha pacuér
JaBleHUs )KUAKOCTH. OObsICHEHHE
TIPUHLINIA JEeUCTBUS
TUIPABIMUECKOTO Mpecca,
IMHEBMATUYCCKHUX MAIIUH.
Ananus u 00bsSCHEHHE
MIPAKTHIECKUX CUTYaIUH,
JEMOHCTPHPYIOIINX MPOSIBICHIE
JIaBIICHHS KUKOCTH U 3aKOHA
ITackans, HapuMep MPOLIECCOB B
OpraHu3Me MpH TITyOOKOBOTHOM
HprHHI/II/I

bubamoreka [TOK
https://m.edsoo.ru/7
416194

OpHUEHTHPOBAHHBI B JCATEIBHOCTH Ha
Hay4HBIE npupoje |
00111eCTBE,

B3aMMOCBSI35IX YeJIOBEKa C MPUPOIHON U

SHaHUA [}

COLMANbHOU cpeoil.

4.3

AtmochepHoe
nasieHue (6 9)

Atmocdepa 3emin u
aTMoc(epHOe TaBJICHUE.
[Ipu4uHEI CyIIeCTBOBAHUS
BO3IyIITHOW 000JI0YKH
3emin. OnbiT Toppuyeniy.
H3mepenune atMochepHOTO
JaBJIeHHS. 3aBUCUMOCTh
aTMoc(epHOTro aBICHUSI OT
BBICOTHI HaJl yPOBHEM MODS.
[Tpubops! 11 U3MepeHust
aTMoc(epHOro JaBIICHUS

OkcrnepuMeHTaIbHOe 00HApYy KEHUE
aTMOC(EpHOTO JTaBJICHUS.

AHanu3 1 00bSICHEHNE OTIBITOB U
TIPAKTUICCKUX CPITyaHPIﬁ,
CBSI3aHHBIX C JIEUCTBUEM
aTMoc(epHOTro aBICHMS.
OOBsCHEHNE CYIIECTBOBAHUS
atMocdepsl Ha 3emile 1 HEKOTOPBIX
IUTAaHETaX WM €€ OTCYTCTBUS Ha
IpyTux wiaHerax u Jlyxe.
OObsicHeHNE N3MEHEHHS

Bubnuoreka [IOK
https://m.edsoo.ru/7
416194

OpHEHTHPOBaHHBIH B JEATEIBHOCTH HA
Hay4HBbIC npuposie |
o0IecTBe, B3aMMOCBS3SX 4YeEJIOBEKa C

3HaHUA (6]

TIPUPOAHON U COLIMAJIBHOM Cpeou.
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JleticTBHE XUIKOCTH
M raza Ha
4.4

HOrPyKEHHOE B HUX
teso (7 9)

IUIOTHOCTH aTMOC(epHI ¢ BBICOTOH
1 3aBUCUMOCTH aTMOC(EpHOTro
JIaBJICHUSI OT BBICOTHI.

Pewenve 3anau Ha pacyér
aTMoc(epHOTo aBICHUS.
Wzyuenue ycrpoiicTBa 6apomerpa-
aHepouza

JlelicTBHe )XKUJIKOCTH U ra3za
Ha NOrpyXEHHOE B HUX
Teno. BeiTankuparomas
(apxumenoBa) cuna. 3aKoH
Apxumena. [lnaBanue Tein.
BosnyxomnnaBanue

DKcrnepuMeHTalIbHOE 00HApYKEHHE
JEHCTBUS JKUAKOCTH U Ta3a Ha
NIOTPYKEHHOE B HUX TEIIO.
Omnpenenenne BHITATKUBAIOIIEH
CHWJIBI, IEHCTBYIOIEH Ha TEJIO,
TOTPYKEHHOE B JKUAKOCTD.
IIpoBenenue u o6CyxeHNE
OTIBITOB, JEMOHCTPHPYIOLIIX
3aBHCHUMOCTbH BBITAJIKABAIOIICH
CUJIBL, JICHCTBYIOILIEH Ha TEJIO B
JKUAKOCTH, OT 00BEMa
MOTPY>KEHHOHN B KUAKOCTh YaCTH
TeNa ¥ OT IDIOTHOCTH KHUIKOCTH.
IIposepka nesasucumocmu
BLIMAIKUBAIOWEL CUIIBI,
Oelicmeyroujell Ha meio 8
AHCUOKOCMU, OM MACCHbl mend.
HccrnenoBanue 3aBUCUMOCTH Beca
Tela B BOJE OT 00bEMa
TIOTPYXEHHOM B )KUAKOCTh YaCTH
Tena.

Pemienuie 3a7a4 Ha MpUMEHEHHE
3aKOHAa ApXHUMeJa U yCIOBUS
maBaHus ten. KonctpyupoBanue
apeoMeTpa WK KOHCTPYUPOBaHUE
JIOAKU U OIIpeJeIIeHue €€
Tpy30H0JbEMHOCTH

bubnnorexa [JOK
https://m.edsoo.ru/7
1416194

Bripaxaromruii MMO3HABATEIbHBIE
HHTEPECHl B  Pa3HBIX  IPEAMETHBIX
obJactsix ¢ yu€rom

WHIUBUIYATbHBIX HHTEPECOB,
CITOCOOHOCTEM, JOCTHKEHMIA.
JemMoHcTpHupyromii HAaBBIKU
HaOMONCHNH, HAKOIUICHHWsA  (PaKTOB,

OCMBICJICHHSI OIIbITa B
€CTeCTBCHHOHAYYHOU U TyMaHUTapHOU
00J1aCTAX MO3HAHHS,
HCCJIEIOBATEIHLCKOM IEATCIHLHOCTH.

Pa3nen 5. PagoTa u MoOIHOCTh. JHeprus (21 1)

5.1 PaGora u MomHoOCTH

MexaHunueckas padboTa.

OKCHepUMEHTAILHOE ONpe/IesIeHUe
MEXaHHYeCKOW  paboThl  CHIIBI

bubanorexa [TOK

Bripaxaromuit M03HaBaTEJIbLHLIC
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52

53

(3 9)

HpOCTBIC MEXAaHU3MBbI

(59)

Mexanndeckas
sHeprus (4 1)

MomHocTb

TSKECTU NPHU MAJACHUH Tela U CHIIbI
TpEeHUs pH PaBHOMEPHOM
nepeMeIeHN! Tena 1o
TOPU30HTAIIBHOMN MMOBEPXHOCTH.
Pacuér momuocTH, pazBuBaeMoi
IIpU NOABEME 110 JIECTHHULIE.
Pemenue 3anay Ha pacuér
MeXaHW4ecKol paboThl U
MOII[HOCTH

IIpocTeie MEXaHU3MBI:
pbraar, OJI0K, HaKJIOHHAS
miockocTs. [IpaBuno
paBHOBECHS pbIYara.
[Ipumenenue npasuna
paBHOBECHS phIyara K
0710Ky. «30JI0TOE IPABUIIO»
mexanuku. KI1JI mpocTeix
MexaHu3MoB. [Ipocteie
MEXaHU3MBI B OBITY U
TEXHUKE

OmnpenesneHre BRIUTPHIIIA B CUIIE
MPOCTBHIX MEXaHU3MOB Ha TIPHUMeEpe
pBIYara, moJBIKHOTO U
HEIMOABIKHOTO 0J0KOB, HAKJIOHHOM
mnockoctu. Mecnenosanue
YCIIOBUS paBHOBECHS phIUara.
OOHapy>keHHE CBOICTB MPOCTHIX
MEXaHU3MOB B Pa3JINYHBIX
WHCTPYMEHTaX U
TIPUCTIOCOOIEHHSX, UCIIOb3YEMbIX
B OBITY ¥ TEXHHKE, a TAKXKE B
JKHMBBIX OpPraHU3Max.
OKCnepuMeHTaIbHOE
JIOKa3aTeNbCTBO PaBEHCTBA padboT
IPH IPUMEHEHHUH TIPOCTHIX
mexaHusmoB. Onpenenenne KI1J]
HAKJIOHHOH IJIOCKOCTH.

Pemienuie 3a7a4 Ha MpUMEHEHHE
IIpaBHJIa PABHOBECHS pblUara u Ha
pacuér KII/]

Mexanuueckas 3Heprus.
Kunernueckas u
NIOTEHLIMAJIbHAS SHEPTUSL.
IIpeBpaienue ogHOTO BUAA
MEXaHUYECKOH 3HEPTUHU B
JApyroil. 3aKOH COXpaHEHHs

OKcHeprUMEeHTaNIbHOE ONpEIeIICHNE
W3MEHEHHS KHHETHYECKOH U
NOTEHLIMAJIbHOW SHEPI UM TeJa PU
€r0 CKaTbIBAHUHM 110 HAKJIIOHHOMU
INIOCKOCTH. POPMYNHPOBaHKUE HA
OCHOBE UCCIIEIOBaHMS 3aKOHA

https://m.edso0.ru/7
416194

bubnnorexa [JOK
https://m.edsoo.ru/7
1416194

bubanorexa [IOK
https://m.edsoo.ru/7
416194

HWHTEPEChl B  pa3HbIX MOPEIMETHBIX
obJactsix ¢ yu€rom

WHIUBHYTEHBIX HUHTEPECOB,
CITOCOOHOCTEMH, JOCTHKEHMIA.
JeMoHCTpUpYIOUIHiA HaBBIKU
HAOMIONCHUY, HAKOIUICHHUS  (haKTOB,

OCMBICIICHHUS OTIBITA B
€CTECTBEHHOHAYYHOM U T'yMaHUTapHON
0071aCTAX MMO3HAHMS,
HCCIIE0BATEIbCKON AESTEIbHOCTH.

OpHUEHTHUPOBAHHBIN B JIEATEIHHOCTH Ha

HAy4YHbIC 3HAHHS O MPUPOAC U
00111eCTBE,
B3aUMOCBSI3SIX YEJIOBEKA C MPHUPOAHON U

COLIMAJIbHOU CPENIOM.

OpueHTHPOBaHHBIN HAa IPUMEHEHHE
3HAHUM €CTECTBEHHBIX U COLIMAIIBHBIX
HayK s

pelIeHust 3a7a4 B 001aCTH OXPaHbI
IIPUPOJIbL, IJIAHUPOBAHUS CBOUX
IIOCTYIIKOB U OLEHKHU
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PesepsHoe Bpems (3 1)

8 KVIACC

HaunmenoBanue
Ne

pa3zesioB U TeM
n/n

NMPOrpaMmbl

OHEPIruu B MEXaHUKE

OcHoBHOe CoIep:KaHue

Pazgea 1. TensioBble siBjieHus (28 u)

11 CtpoeHue u CBOWCTBa
' BemecTsa (7 4)

OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU

cTpoeHus BeulecTsa. Macca

U pa3Mepsl aTOMOB H
MOJIEKYT. OIIBITEI,
MTOITBEPIKTAIOIITHE
OCHOBHEIE MOJIOKEHHS
MOJIEKYISIPHO-

KUHETUYECKON TEOPHH.
Monenu TBEPOTO,
JKUJKOTO W Ta3000pa3HOTO
COCTOSIHUM BEIECTBA.

Kpucrannuueckue u
amop(HbIe Tena.
OO0nbsicHeHHE CBOWCTB
ra3sos, JKUIKOCTEH u
TBEPIBIX TEJI Ha OCHOBE
MIOJIOKCHUN MOJICKYJISPHO-

COXpaHEHHSI MEXaHUUYECKOM
sHeprun. O0CyKaeHHEe TPAHUILL
MPUMEHUMOCTH 3aKOHA COXPaHCHHUS
9HEPTHUH.

Pemienue 3a1a4 ¢ HCTIOIb30BaHHEM
3aKOHA COXPaHCHHS SHEPIHU

OCHOBHBIE BH/IBI IeSITEILHOCTH
o0yuarommxcsi

HaGmonenue wu  uHTEpIpeTanus
OTIBITOB, CBUAETEIHCTBYIOIIUX 00
ATOMHO-MOJICKYJISIPHOM ~ CTPOSHUU
BEILIECTBA: OIBITHI C PACTBOPEHHUEM
Pa3IUYHbIX BELIECTB B BOJIC.

Peurenrie 3amad 1Mo OICHUBAHHUIO
KOJIMYECTBA aTOMOB WIIH MOJIEKYJT
B eMHUIE 00bEMA BEIECTBA.

Amnanus TEKCTa JPEBHHUX

aTOMUCTOB (HampuMmep, (parmenra

nosmel  Jlykpenuss «O mpupone
BeIIei») c W3TI0)KEHUEM
000CHOBaHHWH AaTOMHOW THIIOTE3BI
(cmpicioBoe  ureHwme).  OmeHka
yOeuTeIbHOCTH 3THX
00ocHOBaHUIA.

OObsicHeHHE OpPOYHOBCKOTO

JIBIDKEHUS, sBIeHUS nuddysun n
pa3IMuuii MeXIy HUMH Ha OCHOBE

DJIeKTPOHHBIE
(uudposkie)
o0pa3oBare/ibHbIE

pecypcsl

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f
4181ce

UX BO3MOYKHBIX MOCIEICTBUN AJIS
OKpy>Karouie cpesbl.
VY4acTByOIU B IPaKTUYECKOM
JIEeATENBHOCTH 9KOJIOrMUECKOH,
IIPUPOJOOXPAHHOMN
HAIPABJICHHOCTH.

IleneBble OPUEHTUPHI Pe3yIbTATOB
BOCIINTAHUS

OpHUEHTUPOBaHHBIA HAa  MPUMEHEHHUE

3HAHUM ECTECTBEHHBIX U COIIMAJIbHBIX

HayK JUIs
pemieHus 3aga4y B O0JACTH OXpPAaHBI
IIPUPOJBL, IIJIAHUPOBAHU CBOUX

MOCTYTIKOB M OLICHKH
UX  BO3MOXHBIX  TOCHEACTBHH Ui
OKpY>Karomien cpespl.

VYyacTByromuii B NpakTHYECKOM
JESATEIbHOCTU 3KOJIOTMYECKOMH,

MIPUPOJOOXPAHHON HATIPABICHHOCTH.
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KUHETUYECKOMN TEOPHUHU.
CmaunBaHue u
KanuUISIpHBIE SIBJICHUSL.
TemnoBoe pacuupeHue u
cKaTue

MIOJIO>KEHU I MOJIEKYJISIPHO-
KUHETHUYECKONH TEOpPUU CTPOCHHUS
BEILECTBA.

OOBsCHEHHE OCHOBHBIX pPa3IM4Uit
B CTPOEHHMM Ta3oB, XHMJIKOCTEH U
TBEPIBIX TeJN C HUCIONb30BaHHEM
IOJIO>KEHU I MOJIEKYJISIPHO-
KHHETHYECKOH TEOpHH CTPOCHUS
BelecTBa. [IpoBeieHNE OMBITOB 110
BBIPALINBAHHIO KPHCTAJUIOB
MOBapEHHOM COJIM MJIM caxapa.
IIpoBenenue u 00BsICHEHUE
OTIBITOB, JEMOHCTPHPYIOLIIX
KallWISIPHBIE SIBJICHUSA U SBJICHUE
CMauuBaHUSL.

OOBsACHEHHE POJIM KaUJUIAPHBIX
SIBJICHUH JJIs1 IOCTYIUICHUS! BOJBI B
opraHu3M pacteHuil. Habmronenwne,
NpOBEZICHUE U OOBSICHEHHUE OIBITOB
0  HAONIOAEHWI0  TEIUIOBOTO
pacmmpeHus ra3oB, *XHAKOCTEH H
TBEPABIX TeJl OOmbsicHeHHE
coxpaHeHHs 00bEMa TBEPIBIX Tel,
TEKy4eCTH JKHUAKOCTH (B TOM
qucie, pasHULBl B TEKy4ecTH IS
pasHBIX OKHUAKOCTEH), HaBICHHA
rasa.

ITpoBenenue OTIBITOB,
JIEMOHCTPUPYIOIUX 3aBUCHUMOCTb
JIaBJICHUS BO3/1yXa OT ero o0bémMa n
HarpeBaHus WM OXJIXKICHUS, U UX
OOBACHEHHE HAa OCHOBE AaTOMHO-
MOJICKYJISIPHOTO YYeHHUs. AHamu3
MPAaKTHIECKUX CUTYaIHi,
CBSI3aHHBIX CO CBOMCTBaMH TIa30B,
KUJKOCTEN U TBEPABIX Tl




1.2

Temnossle mporeccs (21

4)

Temmeparypa. CBsi3b
TeMIepaTyphl co
CKOPOCTBIO TEIJIOBOTO
JIBHKCHHSI YaCTHII.
BHyTpeHHss SHEPIHUSL.
Crioco0bI U3MEHEHUS
BHYTpPEHHEH SHEPrUu:
TeruIoneperava u
COBEpIIICHUE paboTEI.
Buns! Termonepenayn:
TEIUIOIPOBOIHOCTb,
KOHBEKIIHS, U3Iy4YCHUE.
KonnuectBo TEIJIOTHI.
VnenbHas  TEMIOEMKOCTh

BelecTBa. TemmooOMeH u
TEIJI0BOE paBHOBECHE.
VYpaBHeHue

Oamanca.

TEILIOBOTO
[InaBnenne wu
OTBEp/ICBaHUC
KPHUCTaJUTHICCKUX
BEIIIECTB. YaenvHas
TEIUIOTA TUIABJICHUS.
ITapoo6pasoBanue u
KoHJieHcauus. Vcnapenue.
Kunenue. Y nenvHas
TEIUIOTa MapooOpa30BaHHUS.
3aBHCHMOCTB TEMITEPATYPHI

KHITCHUSI OT aTMOC(EpPHOTO

JIABJICHMUSL.
BnaxHocts BO3yXa.
OHeprus TOIUIMBA.
VY nenbHas TEII0Ta
CrOpaHusl.

IIpunnuns paboTsl
TCIJIOBBIX JlBPIFaTeJ'[eﬁ
KITZQ TETI0BOTO

O6ocHOBaHIE MPAaBHI M3MEPEHUS
TEeMIIePATYPBL CpaBHeHne
Pa3IMYHBIX CIIOCOOOB M3MEPEHUS
1 IIKaJ TeMIIEPaTypBl.

HaGmonenue u  oObsicHEHHE
JIEMOHCTPHPYIOIINX
U3MEHEHHE BHYTPCHHEH DHEpPIruu

OIIbITOB,

Tena B pe3ynbTare
TeIuToTepeIaun u paboTsl
BHEIIHHUX CHUJI.

HaOmromenne u  oObBsicHEHHE
OITIBITOB, oOcyxaeHne
MPAKTUYECKUX CUTyaluH,
JIEMOHCTPHUPYIOIIUX  Pa3IUIHbIC
BUJIBI TEIUIOTICPE AU
TEIUIONPOBOHOCTh, KOHBEKITHIO,
U3JTy4CHUE.

HccnenoBanue SIBJICHUS

TEIUIOOOMEHA TIPU CMEIIMBaHUU
XOJIOIHOM U ropsiyeit
HaGmronenue YCTaHOBIICHUS

BOJIBL.

TCIJIOBOTO PABHOBECUSA MEKIY

ropsiyed U  XOJIOZHOM BOJOH.
Onpenenenne (m3mepenue)
KOJIM4YeCTBa TCIIJIOTHI,
IIOJTyYE€HHOT O BOAOH pu
TEIUTI00OMEHE c HaTrpeTHIM
METaNTHIECKUM LVTUHIPOM.
Ornpenenenue (m3mepenue)
yeNbHON TEII0EMKOCTH
BEIIIECTBA.

Pemenne 3amad, CBS3aHHBIX C

BBIYHUCIICHUECM KOJINYECTBA
TCIIJIOTBI H TeHHOéMKOCTI/I HpI/I
TEMI000MEHE.

AHanu3 cUTyarui IpakTHIecKOro

bubaunoreka [JOK
https://m.edsoo.ru/7f
4181ce

OpHEeHTHPOBAHHBIA B ACATCIHHOCTH Ha
HAYYHBIC 3HAHUS O TPUPOJIC U 00IIeCTBE,
B3aMMOCBSI3SIX YEJIOBEKA C MPHUPOJHON U
COIMANILHOM cpenoil.
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JIBUTATEIIA. TemmoBnie
JIBUTATETN u 3aIuTa
OKpY>Karouiei cpeabl.
3aKkOH  COXpaHeHHs U
MpeBpalllcHUsT JHCPTUU B
TEIJIOBBIX Mpoleccax

HCITIOJIB30BAHUA TCIIJIOBBIX
CBOIICTB BCIICCTB U MaATCpUAJIOB,

Harpumep, B HEJsX
JIHEPrOCOCPEIKCHHUS
TETUIOU30JISILIUS,
3Heprocoeperaromnme KPBIIIH,

TEPMOAKKyMYJISITOPHI U T. I.
Habmonenune sBineHuit ncnapeHus
Y KOH/ICHCAIIHH.

Hccnenosanue mporiecca
UCTIAPCHHUS pa3IHMIHBIX
JKUJIKOCTEH.

OOBsCHEHUE SABJICHUI HCIApeHUS
U KOHJAGHCAllMM HAa  OCHOBE
ATOMHO- MOJICKYJISIDHOTO yUYEeHUSI.
HaGmonenue u  oObsiCHEHHE
nporecca KUIICHUS, B TOM YHCIIC

3aBHCHMOCTH TeMIIepaTypbl
KUIICHHS OT JaBICHUS.
Onpenencaue (m3mepenue)
OTHOCHUTENBHOM BJIQ)KHOCTH
BO3JyXa.

Habnronenue mporecca

TUTABJICHUS KPHUCTALLTHYECKOTO
BEIIECTBA,  HAMpUMEp,  JIbJa.
CpaBHeHue IIPOLIECCOB
TUTABJICHUST KPUCTAILNTHYECKUX TeI
U pasMATYCHHS TPU HarpeBaHUH
aMOp(QHBIX TeII.

Onpenenenue (m3mepenue)
YACTBHON TEIJIOTHl  IUIABJICHUS
TBA.

OObsiCHEHHE SIBJICHUIA TUIABJICHUS
W KPUCTA/UTM3AI[MM Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUCHHS.
Pemenne 3amad, CBS3aHHBIX C




BBIYHCIICHHCM KOJIHYCCTBA
TCIIIOThI B mnmponeccax
TCIUIONepCAavu MpUu MJIaBJICHUN U
KpUucTtajuimdalgu, HCIapeHunu U

KOHJZeHCcalluu. AHalu3 CUTyauui

MPaKTUYECKOTO MIPUMEHEHHUS
SIBIICHUH TUTABIICHUS "
KPHUCTAIUTU3aLNH, HampuMep,
MOTyYeHHE CBEPXUHCTHIX
MaTepuaioB, COJeBas TpeNKa |
ap.

AHanu3 paboTel U OOBsICHEHHE
MPUHIMNA JEeHCTBUA TEIUIOBOTO

JBUTrATECIIA.
Brraucnenue KOJIMYECTBA
TCIJIOTHI, BBIACIAIOIICTOCSA HpI/I
CrOpaHHUH  Pa3MUYHBIX  BHIOB
tormBa, 1 KIIJ neurarens.
OO6cyxaeHne JKOJIOTHUECKHUX
MTOCIICACTBUM HCITIOJIb30BaHUS
JIBUTaTelNei BHYTPCHHETO
CFOpaHI/IH, TCIIJIOBBIX nu
TUAPOAJIEKTPOCTAHIINI
Paznen 2. DiiekTpuyeckue 1 MATHUTHBIE siBJaeHus (37)
DNEeKTPU3AIHS TEL. Hab6nronenne u MIpOBEACHUE OpHeHTHPOBaHHBIH Ha  TPUMCEHEHHE

DJIeKTpUYecKHe 3apsibl.
21 3apsKeHHBbIE TeNa U UX
B3aumoyeiicteue (7 1)

JBa poja 3JEKTPHUYECKUX
3apsnoB. BzaumoneiicTBue
3apsHKEHHBIX TETl.

3aKoH Kymnona
(3aBHCUMOCTD CHJTBI
B3aUMOJICHCTBUA

3apSHKEHHBIX Ten oT
BEJIMYUHBI  3apsioB U
paccTosiHus MEXTY
TenaMu).  DJICKTPUYECKOE

noJe.

OTIBITOB IO DJICKTPHU3ALUHU TENl MPHU
CONPUKOCHOBEHHH U MHAYKLHEH.

Hab6nronenne u 00BsCHEHNE
B3aUMOJICUCTBHUSI OJHOMMEHHO U
Pa3HOMMEHHO 3apsHKCHHBIX — TeJl.
OOBsCHEHNE TIPUHIMNA JCHCTBHS
JIEKTPOCKOTIA. OO0bsicHeHHE
SIBIICHUI ANEKTPHU3ALUN npu
CONPUKOCHOBEHUHU Tex u
UHAYKIMEH C  HCIOJIb30BAHHEM

3HAHMMI (6] HOCHUTCIIAX

Bbubnaunorexka [JOK
https://m.edsoo.ru/7f
4181ce

3HAaHMM €CTECTBCHHBIX U COIMMAJIbHBIX
HayK JJId
peuicHusa 3amad B obnactu OXpaHbI

HIPUPOJBI, IIJIAHUPOBAHUS CBOUX
IIOCTYIIKOB ¥ OLIEHKH
UX  BO3MOJXHBIX  IOCJIEICTBUH  AJIA

OKpY>Karole cpepl.
VY4acTByroLMi B IPaKTUIECKOM
JIESTEIbHOCTH DKOJIOTHUECKOH,
HMPUPOJOOXPAHHON HANIPABIEHHOCTH.
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Hampsok€HHoCcTh
JIIEKTPUYECKOTO
[puHomn  cyneprno3uuuu
QNIEKTPUUYECKHUX TIoJiel (Ha
KaueCTBEHHOM YPOBHE).
Hocurenn snexTpuyeckux

T10JI4.

3apsoB.  DIeMEHTapHBIN
3JIEKTPUYECKUI 3apan.
Crpoenne aToma.
[IpoBogHuKHN "
TAIICKTPUKH. 3akoH
COXpaHEHHs

QJICKTPHUYCCKOT'O 3apsijia

ANEKTPUUECKHUX 3apsiI0B B
BEIIECTBE. PacnosnaBanue u
00BSICHEHHUE SIBIICHUI
JJIEKTPU3AllMA B  TOBCEIHEBHON
JKU3HH. Hab6mronenue u
00BSICHEHHUE OIIBITOB,
WILTIOCTPUPYIOLINX 3aKOH
COXpaHeHHs ANEKTPUUECKOTO
3apsia.

Hab6monenne OTIBITOB o

MOJCIUPOBAHUIO CHJIOBBIX JIMHAI

ANEKTPUIECKOTO MOJIA.
HccnenoBanue JEUCTBUS
ANEKTPUIECKOTO MOJIs Ha

IMPOBOAHUKHU U AUBJICKTPUKU

2.2

ITocTosHHBII
anekTpuueckuii Tok (20

4)

DNEKTPUUECKUN TOK.
VYcaoBug  CylecTBOBaHUS
ANEKTPUYECKOTO TOKA.
HcTtouyHukn  MOCTOSIHHOTO
TOKA. HevicTBus
ANEKTPUYECKOTO TOKa
(TemmoBoe,  XUMHUYECKOE,
MarHuTHOE).

DNEeKTpUYEeCKUd  TOK B
KUAKOCTAX u
Onexkrpuueckas uens. Cuna

DnexTpuueckoe

rasax.

TOKA.
HaIIpsDKEHHE.
ConpoTuBieHne
IIPOBOJHUKA. VYnensHoe
COIPOTHBIICHHE BEIECTBA.
3akon Oma nmus ydacTka
uernu. [locienoBarensHoe U
napajuleIbHOE COEANHEHHE
IIPOBO/IHUKOB.

Pabora u MOIIHOCTbH

HabmoneHne pa3nmu4HBIX BHIOB
NEHCTBUS DIIEKTPUIECKOTO TOKa WU
STHUX

oOHapyKeHue BUJIOB

JNEUCTBUS B IIOBCEIHEBHON >KHU3HU.

HaGmonenue BO3HHMKHOBEHHUS
ra30BOTO paspsiia u
ANIEKTPUYECKOTO TOKA B IKHJKOCTH
Cbopxka u UCTIBITAaHWE
JJIEKTPUYECKOH LETH ITOCTOSHHOTO
TOKa.

N3mepenue CHUTBI TOKa
aMIIepMETPOM.

W3mepenue 3JIEKTPUUECKOTO
HapsHKECHUS BOJIBTMETPOM.
IIpoBenenue u oOBsiCHEHNE
OITBITOB, JIEMOHCTPUPYIOLINAX
3aBUCHMOCTb ANEKTPUUECKOTO

COIIPOTUBJICHUSA TPOBOJHUKA OT €I0
JJIMHBL,  IJIOIaAnu  MOIIEPEYHOTO
CCUCHUA U MaTepHralia.

I/ICCHeHOBaHI/Ie 3aBUCUMOCTHU CHUJIBI

Bbubnnoreka [JOK
https://m.edsoo.ru/7f
4181ce

OpHEHTHPOBAaHHBI B NEATEIBHOCTH Ha
Hay4HBIC 3HaHUS O TIPUPOJIE U 00mIecTBe,
B3aMMOCBSI3SX YeNOBEKa C MPHUPOJHON U
COLMaIbHOM Cpesloit.
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SJIEKTPUIECKOT0 TOKa.

3aKkoH Jxoymns-Jlenna.
DJeKTpUYecKue Uenu W
OoTpeOUTEIH
JJIEKTPUUECKON SHEpPTuu B
OBITY. Kopotkoe
3aMBIKaHHE

TOKa, TIPOTEKAIOIIETO qgepes3

pe3uncCTop, oT COIPOTHUBJICHUSA

pe3ucTopa u HalpsKCHU L Ha

pe3ucrope.

IlpoBepka mpaBUIa  CIOKEHUS
HanpsKeHUH npu
IOCJIE0BATENbHOM  COEIUHEHUH

JIBYX PE3HCTOPOB.
ITpoBepka mpaBmia A1 CHITBI TOKA
IpY  TapajuleIbHOM  COEINHEHUH

PE3UCTOPOB.

Amnanus CUTyaluH
MOCJIEI0BATENILHOTO u
HapasulebHOro COEIIMHEHUS
IIPOBOTHHKOB B JIOMAIIIHUX

EKTPUUYECKHUX CETAX.
Pemmenne 3agay ¢ UCIONIB30BaHIEM
3akoHa Oma u Qopmyn pacuéra
3JEKTPUUECKOTO
pu
HapauieIbHOM

COIIPOTHBIICHHUS
HOCIIEJ0BATEILHOM u
COCIMHCHUH
MIPOBOTHHUKOB. OmnpeneneHue

paboThl  JJIEKTPUYECKOTO  TOKa,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH
3JIEKTPUYECKOT0 TOKA, BBIAEISIEMOM
Ha pe3UCTOpeE.

HccnenoBanue 3aBUCUMOCTU CHIIBI
TOKa  4epes
HanpsokeHus Ha Heil. Onpenenenue

KII[I narpeBatens.

JIaMIIOYKy oT

Hccnenosanne  mnpeoOpa3oBaHus
SHEpruM Ipu NOAbEME  Ipy3a
anekTpoaBuratesnieM. OOBSICHEHHE

YCTpOMCTBa M MpUHIMNA JAEUCTBUS
JIOMalTHUX




2.3

MaruutHble siBieHus (6

4)

ITocTostHHBIE MAarHHTEIL.
BzaumopeiictBue
MOCTOSHHBIX MarHHUTOB.

MarnuTHoe noJe.

MarauTtHoe mojie 3eMaud U
€ro 3HAuYCHUC IS KU3HU
Ha 3emue. OnmbIT DpcTena.

MarnuTtHoe rnosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue

3JIEKTPOMArHUTOB B
TEXHUKE. JleiicTBue

MAar"suTHOTO IT1OJIA
Ha TIPOBOAHHMK C TOKOM.

DNEeKTPOBUTATEIH
IIOCTOSIHHOT'O TOKA.
Hcnonn3oBaHue
ANEKTPOABHUTATEIICH B

TEXHHUYCCKUX YCTPOﬁCTBaX
1 Ha TpaHCIIOPTE

3NIEKTPOHArPeBaTEIbHBIX
npubopoB. OObBsICHEHHE TPUYUH
KOpPOTKOTO 3aMBIKAHHSI U NPUHIIUIIA
JeUCTBHS TUIaBKUX
npepoxpanureneid. Pemenune 3anau

c UCIIOJIb30BaHUEM 3aKOHa
Jxoyna-Jlenua

HccnenoBanue MarHuTHOTO
B3aHMOHeﬁCTBHH IIOCTOSHHBIX
MAar"HuToOB.

I/I3y‘-IeHI/Ie MAar"suTHOI'O oJIsA

TMOCTOAHHBIX MAarHuToB TIIpU HX

O6I>€,Z[I/IHCHI/II/I u pa3aciICHUN.
I/ICCHCHOBaHI/Ie MAarsmuTHOI'O
B3aHMO,Z[€ﬁCTBH5[ IIOCTOSAHHBIX
MAar"amToOB.

I/I3yqu1/Ie MAarsmuTHOI'O I0JIA

MOCTOAHHBIX MAarHuToOB TIpU HX

00BeIMHEHNH W pa3feliCHHH.
[IpoBenenue OIIBITOB o
BU3YaJHU3allii TOJsI TOCTOSHHBIX
MarHuTOB.

Uzyuenue SIBIICHUS
HaMarHIYHUBaHUS BECIIECTBA.
Uccnenosanune JIEUCTBUS
3JIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

[IpoBenenue OITBITOB,
JIEMOHCTPUPYIONINX  3aBUCUMOCTH

CHJIBI B3aMMOJIEWCTBHUS KaTYIIKH C
TOKOM ¥ MarHuTra OT CHJIBl U
HaIpaBJICHUS TOKa B KaTyIIKE.

AHanu3 cuTyanui NpakTHYECKOrO
NPUMEHEHUST 3JIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKHUX

yC’I’pOﬁCTBaX, MPOMBIIIJICHHOCTH,

butnuoreka IIOK
https://m.edsoo.ru/7f
4181ce

OpHEHTHUPOBAHHbII B JACSITEIBHOCTH Ha
Hay4HbI€ 3HAHUSI O IPUPOAE U OOIIECTBE,
B3aMMOCBSI3SIX YENIOBEKA C MPUPOIHON U
COLMaIbHOM Cpesloil.
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MenuiuHe). V3ydeHne HmeHCTBHS
MarHuTHOTO MOJISI Ha MPOBOJHHK C
TOKOM.

N3yuenne eUcTBUSA
3JeKTPOJBUraTeNs. W3mepenue
KIIQ 3MEeKTPOJBUraTeIbHON
YCTaHOBKH.

Pacno3znaBanue u aHaIu3
Pa3IUYHBIX NIPUMEHEHUH
9JeKTpOABHUTaTeNIe  (TpaHCHOpT,

OBITOBBIC YCTPOMCTBA U IIp.)

DNeKTpOMarHuTHAS
uHAyKnus (4 1)

PesepBHOe Bpems (3 4)

OmnbiTel @apanes. SIpneHue
JIEKTPOMarHUTHOH
WHITYKIUH. IMTpasuio
Jlenna. DnekTporeneparop.
Cnoco0b1 MOy 9EHHS
NIEKTPUUECKON  3HEpPTHH.
D