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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMsI COCTAaBJICHA Ha
OCHOBE TOJIO)KEHUNA W TpeOOBAaHMM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOIA
oOpa3zoBaTenbHOM mporpammsel, mpexactaBieHHbix B PI'OC OO0, a Takxke ¢ y4eToM
dbenepasibHON paboueld TporpamMmbl BocmuTaHus u KOHIENMIIUKM TpernojaBaHus y4eOHOTO
npeamera «Pusukay.

[IporpamMma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOILEro 0Opa3oBaHUs COCTAaBJICHA Ha
OCHOBE TOJIOKCHUN W TPEOOBAHHMM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOM mporpammbl, mpexacraBieHHbix B PI'OC OO0, a Takxke € y4eTom
denepasibHOM pabodyeil MmporpaMMbl BOCHHUTAHHUS M KOHIICTIIMM TPENOJaBaHUsl y4yeOHOTro
npeamera « Pu3nkay.

Conepxanue  mporpamMMbl 1o (U3MKE ~ HampaBieHO  Ha  (opMUpOBaHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYaIOIIMXCA M OPTaHM3alMi0 HM3ydyeHUs (PU3NKU Ha
JeSITeIbHOCTHOM OCHOBE. B mporpamme mo (usuke y4UTHIBAIOTCS BO3MOXKHOCTU y4E€OHOTO
npeaMera B peanmm3anuu  TpeboBanuit PI'OC OOO K mmIaHUPYEeMBIM JIMYHOCTHBIM U
METalpeMETHbIM  pe3yJbTaTaM  OOy4YeHHs, a  TakKe  MEXKIpPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs.

[IporpamMma o ¢u3MKe yCTaHaBIWBAET pacHpeeleHne y4eOHOro mMaTrepuana Mo rojam
oOydeHust (10 Kjiaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATENbHOCTh HM3YyUYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTHKE pAa3BUTUS TMPEAMETHOTO COJEP)KaHHWA ¢ Yy4YeTe BO3PACTHBIX
0COOCHHOCTEH 00yYaromnuXCs.

[Tporpamma no usuke pazpaboTaHa ¢ IEeNbI0 OKa3aHHs METOAMYECKON TTOMOIIN YUNUTEIO
B CO3/IaHUU paboYeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

duznka SBISIETCS CUCTEMOOOPA3YIONIUM JJII €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DPU3MUECKHE 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SBJICHUM, N3YyYaeMbIX XUMUEH,
Oouonoruen, actpoHoMuen u Qunyeckoi reorpadueid, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBisieT HanbOosee siCHble 00pasibl MPUMEHEHHsS HAy4YHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTyUEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa W3 TWaBHBIX 33ja4 (U3MUEeCKoro oO0pa3oBaHMs B CTPYKType 001iero oOpa3oBaHUs
COCTOMT B (HOPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH W UWHTEpeca K HayKe Yy
00yJaromMXcs.

N3ydyenne ¢u3nkn Ha 0a30BOM YPOBHE MPENIOJIaracT OBJIAJCHUE CIEAYIONINMHE
KOMITETCHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTCCTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPIPETUPOBATH IAHHBIE U UCIIOIH30BaTh HAYYHBIC I0KA3ATEIHCTBA ISl IOy ICHHUSI

BBIBOJIOBY.

Ilenun wm3ydyeHus: (HuU3MKU HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OMpPENETCHBI B
KOHIICTIIIUY TIpenoiaBadus yueOHoro npeamera «Pu3uka» B 00pa3oBaTEIbHBIX OPraHU3AINIX
Poccuiickoit @eneparum, pean3yomnux OCHOBHbBIE 00111€00pa30BaTeIbHBIE MTPOTPAMMBbI.

Lenu nzydenust GU3uKu:

e TMpUOOpEeTEeHHE HHTEepeca M CTPEeMJICHUS OOy4YaloIMXCd K HAayYHOMY MH3yUYEHHUIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
e pa3BUTHE TMPEACTABICHUH O HAaydyHOM METOJA€ TOo3HaHUA U (popMuUpoBaHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;



e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHHUsI OCHOB CTPOCHHS
MaTepuH U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHHE MPEACTABICHUIN O PO (PU3UKU IJI1 Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPEJCTABICHUH O BO3MOXKHBIX cepax Oynymed mnpodeccuoHampHON
JESITeIbHOCTH, CBSI3aHHOW C (PM3UKOM, MOATOTOBKA K JalIbHEUIIEMY O0yYEHHUIO B 3TOM
HaIpPaBJICHUH.

JlocTmkeHHe STHX ILeled MporpaMMbl MO (M3HKE HAa YPOBHE OCHOBHOTO OOIIETro

00pa3oBaHUs 00ECIIEUNBACTCS PEUICHUEM CIIETYIONINX 3a/1a4:

e TMpuOOpeTeHHE 3HAHUW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e IMpUOOpETEHHME YMEHHM ONUChIBaTh U OOBSICHATH (UBNYECKUE SBICHUS C
UCIIOJIb30BaHUEM MOTYUYEHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEUICHHs MNPOCTEHIIMX pacueTHBIX 3a/lad C HCIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHME YMEHUN HaOMIONaTh TMPUPOAHBIC SBICHWS ¥  BBINIONHATH  OMBITHI,
nabopaTtopHble pabOThl M JKCHEPUMEHTAIBHBIE HCCIEAOBAHUSA C HCIIOJIb30BAHUEM
M3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPHUEMOB paboThl ¢ WHpopMaluell (U3MIECKOTO CONEp)KaHUs, BKIIOYas
WH(POPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUSX (HU3UKUA, aHAIW3 M KPUTHYECKOE
OLICHMBaHUE UH(OpMAIIIH;

e 3HAKOMCTBO cO cepamu npodeccunoHaIbHON IeITEIBPHOCTH, CBI3aHHBIMU C (DHU3HUKOM,
Y COBPEMEHHBIMHU TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha JIOCTHKEHUAX (PU3NUECKON HAYKH.

OO011ee 4nucIo 4acoB, PEKOMEHIOBAHHBIX I M3y4eHUs] (U3MKKA Ha 6A30BOM ypOBHE, —

238 gyacoB: B 7 kitacce — 68 yacoB (2 4yaca B Hezlelto), B 8 kinacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 KJ1acce — 102 qaca (3 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme mo (QuU3MKE MepedyeHb JT1abopaTOpHBIX pabOT U OMBITOB
SBJISIETCSI PEKOMEH/IaTEIbHBIM, YUUTENh JIeTIaeT BHIOOpP MPHU MPOBEJACHUU JIAOOPATOPHBIX PadbOT
M OMNBITOB C Yy4EeTOM UWHAUBUIAYAIbHBIX  OCOOCHHOCTEH  OOydYarommxcs, CIHCKa
OKCTIEPUMEHTAJIBHBIX 3aJaHWi, TMpeajaraéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.



COJEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uka 1 e€ poJsib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbL. 3Mepenune Qusnueckux BenuuyuH. DU3NYECKUE
npudopsl. [TorpemHocTs u3mepeHnii Mex1yHapogHasi CucTeMa eQuHUL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TPUPOAY.
EcTecTBeHHOHayuyHBId METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabogaeMoro aByieHus. Onucanue (GU3NYECKUX SIBJICHUN ¢ TOMOIIBIO MOeel

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. Dusnueckue NpuOOPsl U MPoLEaypa NPSIMBIX U3MEPEHHUI aHAJIIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHne UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3sMepoB MaJIbIX TEJ.

W3mepeHne temnepaTypbl IIpU IIOMOLIM KUIAKOCTHOIO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIbIle BhICOTA
IIyCKa.
IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BellecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M X aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.

2. Habmonenue nuddysun.

3. HabGmonenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.
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1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI 10 HAOJIIOACHHIO TEIUVIOBOIO PACIIMPEHUS ra30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBH:KeHMEe U B3aMMOAeiiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuer myTtu u
BPEMEHU JBUKEHHUS.

SBnenne uHEpUMHU. 3aKOH HMHEPUUM. B3ammopaeicTBHe Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0beMa BEIECTBa.

Cuila Kak XapakTepucThKa B3auMojeicTBus Tesl. Cuila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.

Jlemoncmpayuu.

1. HabnrogeHue MexaHMYeCKOro JIBHKEHHUS TENa.

2. M3MepeHune CKOpoCTH MPSIMOJIMHENHOTO IBUKECHUSI.

3. HaGmronenue siBneHus MHEPIUU.

4. HaOmroneHve n3MeHeHUs! CKOPOCTH MPH B3aUMOJICHCTBUU TE.

5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.

6. Crno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapuKa B )KUAKOCTH,

MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).
2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiiun)
MPY>KUHBI OT TIPUII0KEHHOMW CHUITBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BEca TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBjieHUe TBEPABIX TeJI, }KUAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUSI raza OT o0bema, Temmeparyphl. llepenmada maBieHUs
TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH I[lackamd. [lmeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JAaBICHUS JKHUJIKOCTU OT TiayOuHbl. ['mapocraTmdeckuit
napajaokc. Coobuiaroniyecs: cocysl. ['MapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emnn u atrmocdepHoe napieHue. [IpuuuHbl CylecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro



JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[TpubGops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.
JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.
Jemoncmpayuu.
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3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooO1atroiuecs cocyibl.

['mapaBauyueckunt mpecc.

[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.
YcnoBue 1iaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYyKEHHOHN B
JKUJIKOCTh YaCTH TeJa.

OmnpeneneHue  BBITAJIKUBAIOIICH  CUJbI, JCHCTBYIOIIEH HAa  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

IIpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILEH CUIIBI, IEMCTBYIOILEH HA TEJIO
B JKMJKOCTH, OT MaccChl TeJa.

OnbITEl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH  CHUJIBI,
JNEWCTBYIONEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
YKUJIKOCTh YAaCTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeoMmerpa WA KOHCTPYHPOBAHUE JIOJKU W
OIIpPEIICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. lIpuMeHeHHe TpaBWJIa paBHOBECHUsS] phbluara K OJIOKY.
«30n0T0€ TpaBuiio» MexaHuku. KoadduimeHt mnose3sHoro aeMctBus (manee —
KIIJT) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOM YHEPTUH B IPYTrOW. 3aKOH COXpaHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1.

IIpuMepbI IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimol.

1.

Onpenenenue pabOThl CUJIbI TPEHHS NMPU PABHOMEPHOM JBMKCHUM Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

HccnenoBanue yciioBU paBHOBECHS pblyara.

N3mepenue KII/] HaKTOHHON MIOCKOCTH.



4. M3ydeHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.
8 KVIACC

TensnoBble ABICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacluupeHue U CKaTue.

Temneparypa. CBsA3p TemMneparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHKECHHSI
yactull. BHyTpenHsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TerIonepesaya U COBEPILECHHE paboThlI. Bunbl TEIUIoNEepEaauHn:
TEIJIONPOBOAHOCTD, KOHBEKLMUS, U3ITyUYCHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BelIecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBineHue wu
OTBEPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJenbHass TEIJIOTa IUJIaBICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHasi Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXPAaHEHMS U MPEBPALLIEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenne nuddysun.

HabGnronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnrogenue TemioBoro paciiupeHus Tem.

N3meHenue paBieHHs Ta3a OpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

6. I[lpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxJaxaeHue Mpu COBEPIICHUHU padOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEUITHUMH CUIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabnrogeHue KUneHus.

12. HabnroneHue nocTossHCTBAa TEMITEPATyPhl P IJIABJICHUU.

13. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO TPUTSHKEHHUS.
2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.
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3. OnbITel N0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U
TBEPABIX TEIL.
OmnpeneneHue JaBlIeHUs BO3yXa B OAJLTOHE MIIPUILA.

5. OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBJIEHHS BO3QyXa OT €ro

00BbEMa U HArPEeBaHUS WM OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejlna B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropstuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenesieHne yIeapHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpenesieHre OTHOCUTENIBHON BIAXKHOCTH BO31yXa.

13. OnpenesieHne yIeabHON TEIUIOTHI IUIABJICHUS JbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

OnekTpu3anms Ten. J[Ba poia SJIEKTpUYECKHX 3apsioB. B3aummopaencraue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TEJIAMH).

Onektpuueckoe mnone. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOT0 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBIiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MAPAIIIENBHOE  COEAMHEHUE
MIPOBO/IHUKOB.

PaGota ® MOImHOCTH dJeKTpuueckoro Toka. 3akoH Jlxoyms—JleHia.
DJeKTpUYECKUE LIETH U MOTPEOUTENHN JIEKTPUUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHE  TOCTOSHHBIX  MAarHUTOB.
MaruauTHoe nosie. MarHuTHOE MoJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMJle.
OneiT  Opcrega. MaruuTHoe MoJjie 3JIEKTPUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHWE SIEKTPOJBHUIaTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



OnbiTel @apajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIMU. [IpaBuio JleHna.
DnexTporeneparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.
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25.

DneKkTpu3aius Tel.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopennupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

WM cTOYHUKYN OCTOSIHHOTO TOKA.

JlelicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. 'a3oBBI1 pasps.

. I3MepeHne CuIIbl TOKa aMIIEPMETPOM.

. U3Mmepenne 351eKTpuIecKoro HarpsKeHUs: BOJIbTMETPOM.

. Peocrar u mara3vuH CONpOTUBIICHUN.

. B3aumoaencTBre noCTOSSHHBIX MarHuTOB.

. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MArHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTEl Papazes.

. 3aBUCUMOCTh HAIPABJIEHUS] HMHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro

BO3HUKHOBCHHUSI.
DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v AW

OnpiTel MO HAONIONCHUIO DJEKTPU3ALMM Tel HWHAYKIUMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IIPOBOJHUKHA U
JIVDJIEKTPUKHU.

C6opka u mpoBepka pabOoThl JEKTPUYECKOM LIETTH MOCTOSTHHOTO TOKA.
W3mepeHne u peryJIMpoBaHue CUIIbI TOKA.

W3mepenne n peryJnpoBaHue HaNPsKEHUS.

HccnenoBanne 3aBUCUMOCTH CWIJIBI TOKA, MAYILIETO 4Y€pe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEYHOrO
CEYEHUs U MaTepuaa.



8. IlpoBepka mpaBWiIa CIOXEHUS HANPSDKEHUM TPU MOCIEN0BATEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia Jisi CWJIBl TOKAa MpU IAPAUIETBHOM COEIHHEHHH
PE3HUCTOPOB.

10. Onpenenenue paboThHI MEKTPUUECKOTO TOKA, UIYIIEro Yepe3 Pe3UCTOp.

11. OnpeesieHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISAEMON Ha
pe3ucTope.

12. UccnegoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUsS Ha HEll.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnegoBaHre MarHUTHOTO B3aUMOJICVCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne Mar"MTHOIO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BbEIMHEHUU U Pa3/ICIICHUN.

16. UccnenoBanue 1eMCTBUS 3JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITHL, JIE€MOHCTPUPYIOIIKE 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlICHUS TOKa B
KaTyLIKE.

18. 3yueHue AeiiCTBUS MarHUTHOT'O TOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 nu3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUrateibHOM yCTaHOBKH.

21. OnbITBI IO MCCIIEOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANPABICHUS WHIYKIHMOHHOTO

TOKaA.
9 KJTACC

Mexanuyeckue siBJIeHHU.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE MNPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosnHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosinHEWHOe JBHkeHue. (CBoOoaHOe
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. llepron u yacrtota oOparieHus.
JInneriHasg u yrioBast CKOpocTu. LIeHTpocTpeMUTEIIBHOE YCKOPEHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akon Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CynepHO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxenue ruraner Bokpyr Connua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHOM TOUkKU. AOGCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomMeHT cuiibl. LleHTp TsikecTu.



Nmnynec tena. U3menenne ummyibsca. Miysbe cuiibl. 3aKOH COXPAaHEHUs
uMIyibsca. PeakTuBHOE JBUKEHHE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTOCTH,

TPEHUs.

CBs13b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1.
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8.
9.

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

HabGnrogenne MexaHu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUHM IBHUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KEeHHS Tela IO OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ PAaBHOMEPHOM M  YCKOPEHHOM JBIKCHHU
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

HabGmronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBUKECHUHU.

IIepenaua uMiryJsibca mpu B3aUMOJIECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBWKEHHUH Tela NOJ IEVCTBUEM
NPy KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra IJisi pa3roHa W JAJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS IIApUKA WIIN TEJICKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUS OpycKa WIM JABUKCHUS
[IapyKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBMIKEHHH 0€3
HAYaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKA BPEMEHHU OJIMHAKOBBI.



6. HMccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAJIBHOTO JaBJICHHUS.
Omnpenenenne ko3 GUIEEHTa TPEHUS CKOTBKCHUS.
Omnpenenenne KECTKOCTU NPYKUHBI.

9. OmpeneneHue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHIIBI  YIPYTOCTH MpU  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MartemMaTuyeckuil U Npy>KUHHbIM MasATHHKU. [IpeBpamieHue
DHEPTUU MIPH KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BoiHyxnennesle — koneOanus.  Pe3oHanc.
Mexannueckue BOJIHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koyieOaHuWii T 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmroieHre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
ﬂaﬁopamopubte paoomul u onvimol.
1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.
Omnpenenenne 4acToThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanrie 3aBUCMMOCTH TIEpUOJa KOJIeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIEOAHUN MPYKHHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTH Tepuoja  KoJeOaHwid
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 10JI¢ H JJIEKTPOMATHUTHBIE BOJIHBI.
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DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.
CeeToBbI¢ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBerta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHus ConnHua u JIlynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)X€HUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoToHa. CroxkeHwue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenue n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIONIEH JIMH3E.

[Tonyuenne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ra3a.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXeHUsI CBETOBOIO Jydya OT yria
naJICHuUs.
N3yuenue xapakTepucTUK U300paxeHus MpeMeTa B MIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTila IPEJIOMIIEHHS] CBETOBOTO JIy4ya OT yrJjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIO».

4. TlonmydeHue M300paKEHHM C MOMOIIbIO COOUPAIOIIEH JTHUH3BI.
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5. Ompenenenrie POKYCHOrO PACCTOSIHUS U ONTUYECKOW CHUJIbI COOMparoIe
JIMH3BI.

6. OMBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CEKTP.

OnBITB 10 BOCHPHUATHIO I[BETA MPEIMETOB NMPU WX HAOIIOACHUHU Yepe3
[[BETOBBIC (DPUIIBTPHI.
KBaHTOBBIE SIBICHUS.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue U NoriomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. HW3ortonsl. PaanoaxTuBHBIE
npeBpaieHus. [lepron nomxypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TyUEHUN.

6. Perucrtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnromeHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IToBTOPHUTEIHLHO-00001IAOIIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe NI TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke I 00yyaromuxcs,
BBIOpABIIMX ATOT YUEOHBII peaAMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHMA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TIOJy4YEHHBbIE 3HAHHWs, pelmarb 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.



[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
32 CY€T TOro, 9YTO OOYyYalOIIMECs BBIMOJHSIIOT 3aJaHus, B KOTOPHIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM KU3HMU;

WCITIOJI30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YHUCIIe JIJIS IPOBEPKH TUIIOTE3 U TOTYYCHHSI TECOPETUIECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHI, HAIPUMEpP, MPAKTHUECKOTO MCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB
PHEPrUM Ha OCHOBE 3aKOHA MPEBpAICHHUS M COXPAHCHUS BCEX M3BECTHBIX BHIIOB
HHEPTUHU.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET OKCIEPUMEHTAJIbLHOE
uccienoBanue 0000Ianero xapakrepa. Moayib 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMNSA

N3yuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs

y oOyuaronierocst 0yyT cpopMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3ruecKol HayKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

- OCO3HAHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHIIUIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS S

- BOCIIPUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO WHCTPYyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBIL;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, WHTEpPEca K HCCIE0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl  30pPOBbSI H  IMOLMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHUPOBAHHOCTh HaBBIKA pedJIEKCHUU, TMPU3HAHKE CBOETO IpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTHMBHOE Yy4YacTHE B pPEIICHUM MNPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojJia, Kpas) TEXHOJIOTUYECKOU U
COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

- UHTEpeC K MPAKTUYECKOMY U3YYeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:



e - OpPHEHTALMA HA NpPUMEHEHUE (PU3NYECKUX 3HAHWUW I pELICHUs 3a7ad B
00JIaCTH OKpY’KAIOWIEH Cpenbl, IJIAaHUPOBAHMS MOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME IIOOANBHOTO XapaKTEpa SKOJIOTHYECKUX IMPOOJEM M IMyTeHd HX

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (M3UYECKOW HAIMPaBJICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO
JICSITEIbHOCTD;

e - NOTPeOHOCTH B OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIE (OPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
bu3uKu;

e - IUIAHUPOBAHUE CBOETO PAa3BUTUSA B NPUOOPETCHUH HOBBIX (HHU3UYECKUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3HU MIPUPOJIbI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKAa CBOMX JCHCTBHM € Y4YETOM BIUSHHS HAa OKPYKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOGHHS TpoTrpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHbIC  Y4YCOHBIC  JICWCTBUS,  PETYJISTHBHBIC
YHUBEpCATbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIABISITH W XapaKTepHU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(s1BIEHUI);

e YCTAHABJIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCH(PUKAIINHA, OCHOBAHMS JJIS
0000IIIEHNS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHUSIM;

e BBIABJIATh NMPUYMHHO-CIICACTBEHHBIC CBSI3U MPU M3YYCHUH (PU3NIECKUX
SIBJICHWIA W TIPOIIECCOB, J€1aTh BBIBOJBI C MCTIOIb30BAHUEM JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYWH;



CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM uiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MCITOJIB30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHy OIIBIT, HECIOMXKHBIM
¢u3nyeckuil 3KCIEPUMEHT, HeOONIbIIoe HCccael0BaHue (U3NUYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa INPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMAILHIO,
NOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUSI U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Y4YeOHOU
dbuznyeckoil 3a1a4u;

aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHbIX BUIOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeacTaBlICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIEC JeHCTBUS:

B XOJIe OOCYXKIEeHUsI y4yeOHOro Marepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3a7aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJCpIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTHX YYaCTHUKOB
nauasora, OOHapyKHUBATh Pa3IMIUe U CXOACTBO ITO3HIIHI;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJMYHO TPEICTABIIATh PE3YJIbTaThl BEITIOJHEHHOTO (PH3NYECKOTO OIbITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIyAIbHOW paboOThl MpPU PEIICHUHW KOHKPETHOU (HU3UIECKOM
pOOJIEMBI;

MPUHUMATH €M COBMECTHOM ACSATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUS
no e¢ OCTIKCHHIO: pAcCHpelensaTh PpOiH, OOCYXKIaTh TMPOIECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINpPABJIEHUIO WU KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJIeHaMH KOMAaH/Ibl;



OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEILHO C(OPMYITHMPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSI.

PerJIHTI/IBHLIe YHuBeEpCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIUsIX, TPEOYIOMNX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TPHWHATHE PEIICHHWS B TPYIIE, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IJlaHa HCCIEJOBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjiaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U YCIOBHUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYTroOro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU pEelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEeNb, TUIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUs, pPaBHOACUCTBYIOIIAS
cwia,  Jedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
PaBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBDKCHHE,  WHEpLMS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpalleHUs, IMepenaya JaBJICHUS TBEPABIMU TeElaMH, JKHUIKOCTAMH H



razamud, atMochepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON PHEPruH) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHHE;
pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpy’XKalollleM MHUpe, B TOM 4YHclie (U3HUECKHUE SIBICHUS B TMPUPOJIE:
IpUMEPHl ABMXKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CHUJIbI TPEHHS B MPHUPOJIE U TEXHHUKE, BIMSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJIe YeJO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
¢usnyeckue BeIMYMHBI (Macca, 00OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CUJIa YNPYTrOCTH, CUjla TSHKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CUJIa, MEXaHWYeCKasg pabdoTa, MOUIHOCTb, IUJIEYO CHJIbI,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KUHETUYECKass W TOTEHIMAIbHAsS JHEPTHUs), MPH OMHCAHWU TMPABUIHHO
TPAKTOBaTh  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIHYMH, UX
0003HaYeHUs1 W €IUHULBl (U3UYECKUX BEIWYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJTMUMHY C APYTHMHU BEIIMYHMHAMH,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIB3Ysl MIpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4eCKOU
SHEPruM, NpPU HSTOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalliii MPaKTUKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpPO Ha 1—2 M3yYeHHBIX CBOWCTBA (DPU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pematb pacu€THbie 3adauyd B 1—2 JEHCTBUS, HCHOJIB3YS 3aKOHBI H
dbopMyIibl, CBs3bIBaOlME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
yCIIOBUS 33Ja4 3alMCBIBaTh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJy4YeHHOM (PU3NUEeCKON BEIHYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIUTh MPH MOMOIIU
(bu3MYEeCKUX METOJI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmnoresy),  pa3idyaTh U UHTEPIPETUPOBATH
MOJIyYeHHBIA pe3yJbTaT, HaxOJWUTh OIIMOKM B XOJI€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJbTaTaM;



OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3IIeCcKuX CBOMCTB Tel: dbopmMyMpoBaThH POBEPSIEMBIEC
MPENOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYITHUPOBATH BHIBOIBL;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
00bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh MMOKa3aHUA MPHOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYrol ¢ HCIMOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MyTH
PaBHOMEpPHO JBIJKYIIETOCS Tejla OT BPEMEHM JABI)KEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILJIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJWHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEéMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUIaBaHUs TeJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO MCCIEIOBAaHUSA, COOUpAThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TOJIYYCHHOW 3aBUCHUMOCTH (DM3MUECKUX BEJIHYMH B BHJIEC
NOpeJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JEHCTByoIlas Ha
NOTPYKEHHOE B JKUIKOCTH TENO, KOAD(PHUIIMEHT IMOJE3HOTO eHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJIHEHUH HW3MEPEHHM COOMpATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCTISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh TMPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIHN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBl JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCaHusA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBax (pM3MYECKHUX SABJICHUN U HEOOXOAMMBIE (DPU3HUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM 3KOJIOTUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBISITh OTOOp HCTOYHUKOB uH(popmanuu B VHTepHEeTEe B
COOTBETCTBHHM C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W INyTEM CPaBHEHUSA pPa3JIMYHBIX WMCTOYHHUKOB BBIJECIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM HIM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJHEHUN Y4E€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHMs, CIPABOUYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COIEPKAaHUSA, B TOM
yucie nyOJuYHO JenaTh KpaTKue COOOILIEHHS O pe3yJibTaTax IMPOEKTOB
WIM Yy4YEeOHBIX MCCIENOBAaHUWA, MpPU H3TOM T[PAMOTHO MCHOJb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUI paclpeneisaTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBUM C MOCTABICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JEWCTBHUM, aJEKBaTHO OIIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

MCIIOJIb30BaTh MOHSATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl, HICKTPUUECKOE IMOJIe, TPOBOIHUKU
U JTUDJICKTPUKH, TTOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MAaTHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaaya (TerI0NnpOBOJHOCTD, KOHBEKIIUS, U3JIyUYEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
M0 OINUCAHWID MX XAPAKTEPHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTNX JaHHOE (U3HUECKOE SIBIICHUC;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KaNWULIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B Tmpupoje, usnydenue ConHIla, 3amep3aHue BOJOEMOB,



MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTraHM3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 33/1a4y B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHUI;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
bu3nueckue BeTUUHHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusl, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, VYAENbHAsA TEIUIOTA
IUIaBJICHUS, yJieNbHAs TeIUioTa NapooOpa3oBaHMs, YJedbHas TEeIioTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHUM 3apsn,
CUJa TOKa, DJIEKTPUYECKOE HAIpPsDKEHUE, COIPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEIUYHH, O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYIAPHO-KMHETUYECKOW TEOPUH
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma aJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHia, 3aKkOH COXpaHEHHMs DHEpPrud, IPU HTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUx
1aroB ¢ Oomnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(bU3MUEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3yS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUS 3a/ladyd 3alMChIBATh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe Ml €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
(Gu3MYECKUX METONOB, MCIONb3YysI OMHCAHUE HCCIEIOBAHMS, BBIACATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJEHHUS UCCIIE0OBaHUs, J€J1aTh BBIBOIbI;

OPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3MUecKuX CBOMCTB Tell (KanWLISIpHbIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS



BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYUYCHUH OT I[BETa H3JIy4arolled (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUsI BOJABI OT TEMIIEPATYpPbl KUIKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHE
AJIEKTPUYECKUX 3apsAoB, B3aUMOJACHCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJM3al[sl MAarHUTHBIX TIOJ€ TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JEKTPOMArHHUTAa,
CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPsIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CHUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON OTPEUTHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
Ipyrol ¢ HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JUIWHBI, IUIOMAAM MOIEPEYHOTO
CEUEHUS U YACIBHOTO COMPOTUBIICHUS BEUIECTBA IPOBOJIHNUKA, CHIIBI TOKA,
UAYIIET0 4Yepe3 MPOBOJAHMK, OT HamNpsOKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATHh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh M3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJYYEHHOM 3aBUCHMOCTH B BHUAE TaOmul U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM MCCIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh JJIEKTPUYECKOTO TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJIEIys MPEAOKEHHOW MHCTPYKIUH, U
BBIUUCTISATH 3HAYCHNUE BEJTMYMHBI,

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPEIOXPAHUTEH, YJICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHMA O CBOWCTBAaxX (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM (>KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETP, IBUraTENIb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JIIEKTPUUYECKUX



LEeNeil ¢ mOocae10BaTeNbHbIM U MapaJlIEIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYKAIOILIEH Cpee;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMHPOpPMAIUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBINOJIHEHUN Y4YE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO0 COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl cetu HTEpHET, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJlep)KaHUsl, B TOM 4YHUCIE€ NYOJIMYHO NPEACTABIATh PE3YJIbTaTh
MPOEKTHOW WJIM HCCIENOBATENbCKON NEATEIbHOCTH, P 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpyNNE€ B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyras, mnjiacTu4eckas), TpEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK U YJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHUs U MOTJOLICHUs, anb(da, OeTa- U ramMmma-u3Iy4eHus,
W30TOIIbL, SIIEPHAS] SDHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
naJicHUEe Tel, PABHOMEPHOE JBUKEHHE 110 OKPYXKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE



3ByKa, NPSIMOJMHENHOE paclIpOCTPAHEHUE, OTPAKECHHE U TPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XarolieM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIMBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B NPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJHOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBHE pPAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEeKa), MpPH ATOM MEPEBOJAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (U3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHHMS, UCIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEPrus, INOJHAs MEXaHW4YecKas »SHEeprus,
NEepUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), MPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEJIUMYMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHWs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMO CYNEPHO3ULIUH CHJI, NPUHLMUI OTHOCUTEIbHOCTH [ amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalHil NPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX



[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHU,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3anadd  (OmMparoluecs Ha cucteMy u3 23
yYpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIIME MM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUS], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HAuyeHus (HU3N4ecKon
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3YysI OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXPaHEHHUSI HHEPrHH, 3aBUCHUMOCTh TEpHUOAa KOJeOaHWN MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPAMOJIIMHEHHOE PaCIpOCTPAHCHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKe€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0Opy/nOoBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(GbopMyJIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUe Uu3MepseMOl BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, IMEpHOJIa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrIja MaJeHUs W yria MpeloMJeHHs OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3MYecKuX BETUYMH B BUJAC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHUH,
YCKOpEHHE CBOOOJHOrO MajeHus, KECTKOCTh MNPYKHUHBI, KOIPPUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHueckas paboTa M MOLIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCKOr0o U MPYKUHHOTO MAasTHUKOB,



ONTUYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUsS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEJIMUMHBI M aHAIM3UPOBATh MOJTYYCHHBIC PE3YIIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paziuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DUIUYECKUX MOJIENeil:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEIO0, TOUYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHUCIE:
CIOUAOMETP, MATYMKH TOJOKCHUSI, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOoHA), HCMONAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YUEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKHX IPOIECCOB
Ipy pEeHIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoliei JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH NIl oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBJIATh TMOUCK WHpOpMaUK (U3HNYECKOTO COJICpKaHUS B
HHTepHEeTE, caMOCTOATENBHO (HOPMYIHPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJIyYCHHONW WH(OpPMAIM HAa OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BAaTh MPHU BBITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JUTEPATYpPy (U3HUECKOTO  COJEp)KaHMS, CIPABOYHBIC MaTepHabI,
pecypchl cetu MIHTepHEeT, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIC COOOIIEHUS Ha OCHOBE
nHOpMaIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEp KaHMS,
MyOJIUYHO TPEICTABIISATh PE3YyIbTAThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU O3TOM TPAMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUIGHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecxue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznesn 1. ®usuka u e€ poJib B MO3HAHUU OKPYKAKIEr0 MUPa
bubmuorexa [JOK
L1 Pusnka - HayKa 0 Npupoze 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PU3HYCCKUE BETHIHMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUSA 2 1 bubnmorexa LIOK
) https://m.edsoo.ru/7f416194
Htoro no pazgeny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOCHUH BellleCTBA
bu6nmoreka [JOK
2.1 Crpoenue semecTsa ! https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 1 bubnmnoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 Eubmorexa IIOK
) https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
3.1 MexaHu4ecKoe ABIKCHHE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 HMHepuus, macea, II0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
33 Cua. Buaet can 14 ! 2 https://m.edsoo.ru/7f416194
Hroro o pasaeny 21

Pasnen 4. /laBieHue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB



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

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
) TeJIaMM, )KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xukocTn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmochepHoe faieHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE MKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
31 Pabora u monsocTs 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocreie mexanu3MEL > 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanruteckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le l'[pﬁaKanecmle 06PA30BATEIBHBIE
padoTbI padoTbI pecypeb
Pa3pen 1. TenioBble siBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmnorexa [IOK
) https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosere nporeccat 21 I > https://m.edsoo.ru/7f4181ce
Htoro no pazgeny 28
Paznea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
71 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
) U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 htps://m.edsoo.rw/7f4181ce
bu6mmorexa [IOK
24 DIEKTPOMarHHTHAS MHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5



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

9 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le l'[p6aKanec1me 06PA30BATEIBHBIE
padoTbI padoTbI pecypesI
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHu4ueckoe BMKEHHE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
) OIHCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumozerctaue Ten 20 ! 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
1.3 3aKoneI coxpaneHms 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJe0aAHUS U BOJHBI
bu6mmorexa [IOK
2.1 Mexanuueckue KoneOaHus 7 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 hitps-//m.cdsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjien 3. DiieKTpOMarHuTHOE MOJIe U YJIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 > bubnunoreka [JOK
) DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 htps-//m.edsoo.ru/7f4 1a4a6
bu6mmorexa [IOK
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.3 Paznosxenue 6enoro cBeta B CIEKTP 3 2 htps-//m.edsoo.ru/7f4 1a4a6
Nroro no pazgeny 15



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

Pasznen 5. KBanroBble ABJIeHUA

5.1 Hcnyckanue v moronieHue cBeTa aToMoOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO siipa 6 1 ngg;;fg;gg% f41ada6
53 | Aacprse peauumn 7 ! g dso0.u7 Ladst
Hroro no pazgeny 17
Pa3neu 6. IloBTopuTe1bHO-000011a10IM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubnnorexa [HOK
Kypca ¢u3uku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro o pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

KoaunuyecTBO 4acoB

Tema ypoka KonTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTejibHbIE

pecypchbl

®dusnka — HayKa O IPUPOJIE.
SABnenus npupoasl. dusndeckue 1
SIBJICHUS

MexaHW4eCKHE, TEIUIOBbIE,

3JIEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBJICHUS

du3nYecKue BeIUYNHBI U UX

U3MEPEHUE

https://m.eds00.ru/3¢9¢9366

https://m.edsoo.ru/df1{6{b&

https://m.edsoo.ru/6185e41e

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U TaTIHKA
TeMIepaTypbl”

Kak ¢usuka u apyrue ecTecTBeHHBIE

HAayKHU U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO/T 1
no3Hanus. Onucanue GU3NYECKUX

SIBJICHUI C IIOMOIIBI0 MOAETIEH

VYpoxk-uccienoanue "l[IpoBepka

TUIIOTE3bI: JAIBHOCTH MOJIETA

IapyKa, MyImeHHOTr0 TOPU30HTAIBHO, 1
TeM 0O0JblIIE, YeM OOJIBIIIE BEICOTA

mycka"

https://m.edso00.ru/2312c¢9d7

https://m.edsoo.ru/384213a4

https://m.edsoo.ru/145¢e7ble

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE 1
CTPOEHHE BEIECTBA

https://m.edsoo.ru/12a57dbb



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e
https://m.edsoo.ru/12a57dbb

JIBH>KEHME YacCTHUIl BELIECTBA

https://m.edsoo.ru/becdf4162

VYpok-uccnenoanue «OMNbITHI 11O
HaOJII0/ICHUIO TEIIOBOTO
paCIIMpPEHUS Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHble COCTOSIHUS BEILIECTBA

https://m.edsoo.ru/93dd87d7

11

12

13

B3anMocBs3b MeXy CBOWCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOAHUAX U UX
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI

Mexanudeckoe 1BUKEHHE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JBUYKEHUE

Ckopoctb. Enunuiiel ckopoctu

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6¢394

14

Pacuer IMYTH 1 BPpCMCHU IBUKCHU A

https://m.edsoo.ru/f1164e28

15

WNueprus. 3akoH uHEPIUH.
B3aumopencTeue Ten Kak npuyMHa
W3MEHEHUSI CKOPOCTH JIBHKEHUS Tl

https://m.edso0.ru/7b9b482¢

16

17

18

19

20

IInoTHOCTE BemiecTBa. Pacuer macchl
1 00beMa Tella M0 ero INIOTHOCTH

JlaGopatopHnas pabora
«Onpeznenenue MIOTHOCTH TBEPIOTO
Tenay

Pemenue 3agad mo teme "IIOTHOCTE
BemiecTna"

Cuna Kak xapakTepucTHKa
B3anMoeiicTus Ten. Cua
ynpyroctH. 3akoH ['yka
JlaGopatopHnas pabora «3yuenue
3aBHCUMOCTH PaCTSIKEHHUSI
(nedhopmanuu) Ipy>KUHBI OT

https://m.edsoo.ru/4cd7ale8

https://m.edso0.ru/766f1{89

https://m.edsoo.ru/3f769a5a

https://m.edso0.ru/2546928c

https://m.edsoo.ru/afbd9bdd



https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd

IIPUJIOKEHHOMN CUJIBI»

21

SIBnenue Tarorenns. Cuiia TSKECTH

https://m.edsoo.ru/5f763ae9

22

CBsi3b MEX]ly CHIJION TSAXKECTH U
Mmaccol Tena. Bec tena. Pemenue
3azad4 o teme "Cuna tsoxkectu"”

https://m.edsoo.ru/511ca9df

23

24
25

Cuna TsKeCTH Ha IpYyruX IUIaHEeTax.
Du3ndYecKue XapaKTEPUCTUKHU IIAHET

N3mepenune cui. JJunamomerp
Bec Tena. Hesecomocth

https://m.edsoo.ru/384287b

https://m.edsoo.ru/f663912d
https://m.edsoo.ru/594bb9cd

26

CrnosxeHue IByX CUJI, HalIpaBJIEHHbIX
10 OJHOM MPSIMOH.
PaBHO€elcTBYIOIIAS CHIT

https://m.edsoo.ru/62elae35

27

28

Pemrenue 3agad mo reMme
"PaBHonelicTByIOMmIAs CHIT"

TpeHue ckoyIbKEHUS U TPEHHUE MTOKOSL.
Tpenue B IpUpoe U TEXHUKE

https://m.edsoo.ru/78755da8

https://m.edsoo.ru/8481b4bd

29

Jlaboparopnast pabora «M3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS
CKOJIBKCHHUSA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/99eas5ef7

30

Pemenue 3a1au Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CHJIIbI

https://m.edsoo.ru/38b267b8

31

32

Pemenne 3amad mo Temam: «Bec
tenay, «['padhuyueckoe nzodpakeHue
cuy, «Cunely, «PaBHOACHCTBYOIITAS
CHII»

KonrtponbHas paborta no remam:
«MexaHu4ecKoe JBIKEHUEY,
«Macca, mIoTHOCThY, «Bec Tenay,
«I"paduueckoe nzo0paxxeHue Cu,
«Cunpi»

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c



https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
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https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
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https://m.edsoo.ru/33fe531c

Hasnenne. CriocoObl yMEHbIICHUS U

33 https://m.edsoo.ru/e56bd875
YBEJIMYCHUS JABJICHUS
JaBieHwne raza. 3aBHCUMOCTD

34 IaBJIEHH Ta3a OT 00bEMa, https://m.edsoo.ru/41e7cacb
TeMIepaTyphbl
[Tepenaua naBieHus: TBEPABIMU

35 TEJIaMU, XKUIKOCTIMU U ra3aMHu. https://m.edsoo.ru/ctb73461
3akoH [lackans

36 Jlasiienue B FKHIIKOCTH M Tase, https://m.edso0o.ru/8e8367b5
BBI3BAHHOE JICICTBUEM CHJIBI TSHKECTH

37 Pemenne 3anat no Teme «/lasnenue B https://m.edsoo.ru/3c9f6fad
YKUJIKOCTH U Ta3e. 3akoH [lackaiisi»

38 Coobmaromumecst cocyabl https://m.edso0.ru/384621b8

39 I'mppasinueckwii npece https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopuesoit https://m.edsoo.ru/1f58766b
YKUJIKOCTHBIN HAcOC
Atmocdepa 3emnu. [Ipuunnel
CYyILIECTBOBAHMS BO3yIIIHON

41 000109KkH 3eMJIH. 3aBUCUMOCTD https://m.eds00.ru/9249b692
aTMOC(EpHOTO IaBJICHUS OT BHICOTHI
HaJl ypPOBHEM MOPsI

42 Bec Bosnyxa. ATMoceproe https://m.edsoo.ru/ccd4dad5
JTaBJICHHE

43 N3mepenue atMochepHOTo AaBJICHUS. hittps-/m.edsoo.rw/22f14fba
Omnpit Toppuuerm
3aBUCUMOCTB aTMOC(HEPHOTO

44 JaBJIEHUS OT BBICOTBI HAJl YPOBHEM https://m.edsoo.ru/6¢c48c524
MODst

45 bapomerp-anepona. AtmocgepHoe https://m.edsoo.ru/e7a99517
JTABJICHUE Ha PA3JIMYHbBIX BBICOTAX

46 Peruerne sagat o Teme https://m.edsoo.ru/c12835a8

"ATMocdepHoe naBieHue"



https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
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https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8

47

JlelicTBue ®UIKOCTH U Ta3a HA
MOTPy>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

49

Jlaboparopnas pabota
«OrnpeneneHre BhITAIKMBAIOIIEH
CHUJIbI, ICVCTBYIOIIECH Ha TENO,
MOTPYKEHHOE B JKHJIKOCTbHY

JlaGopaTopHas paboTa 1o Teme
«HccrnenoBanue 3aBHCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

https://m.edsoo.ru/3749d5cc

https://m.edsoo.ru/3¢11398¢

50

IlnaBanue Texn

https://m.edsoo.ru/celf25ac

51

52

53
54

55

56

Jlaboparopras pabota
"KonctpyupoBanue apeomeTrpa uiu
KOHCTPYHMPOBAHUE JOJKHU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3znyxomnaBanue», «JlaBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U Ta30B»
Mexanuyeckasi pabota

MomHocTh. EMUHUIBI MOIIHOCTH
VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MIPHU
nogbEMe 1o JecTHuue"

[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cui Ha ppiyare

https://m.edsoo.ru/ce4a818a

https://m.edso0.ru/3373694e

https://m.edsoo.ru/8a8cac47
https://m.eds00.ru/4395592¢

https://m.edso0o0.ru/8e¢91821a

https://m.edsoo.ru/1283aa34

57

KonrtponsHas pabora no teme
«/laBiIeHHE TBEPABIX TEN, JKUJIKOCTEH
u razoBy» / Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/3¢391d99

58

PesepBubIii ypok. PaboTa ¢ TekcTamu

https://m.edsoo0.ru/76988618



https://m.edsoo.ru/ac71c7fa
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1o Teme «/laBiienue TBEPBIX TEI,
KHUAKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas paboTa

59

60

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlabGopaTopHas paboTta
«HccnenoBanue ycioBHii paBHOBECHS
pbIryara»

Pemrenue 3agad mo reMe « Y CI0BUS
PaBHOBECHUSI pbIUaray

0.5

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72

61

62

KoaddutmenT mone3noro neicTpus
MexaHu3ma. Jlaboparopnas pabota
«M3mepenue KIIJI HaknoHHOM
TUTIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
mMormtHocth, KIT/1"

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

64

MexaHuuecKasi SHeprusl.
Kunernueckas 1 moTeHIagbHas
JHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

https://m.edsoo.ru/2delcc24

https://m.edso00.ru/92¢e9efac

65

66

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYEeCKOU 1
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
miockocty"

KonrtponsHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»

https://m.edsoo.ru/fbb989ba

https://m.edsoo.ru/1a4d3478

67

68

PesepBubIii ypok. Pabora ¢ Tekctamu
mo Teme "MexaHndecKkoe ABIKeHUE"
PesepBubIii ypok. Pabora ¢ Tekctamu
o Teme "Pabota. MOIIHOCTS.

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265¢
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‘ Oneprus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

12




8 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
e Tema ypoka Koutpoabuble IIpakTnyeckue Hara i pposLIe
n/n Bceero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypeb

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIAPHO-KUHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
U UX OIBITHBIE IOATBEPKICHUS

2 Macca u pa3Mep aTOMOB M MOJICKYJI 1 https://m.edsoo.ru/51284758

3 Mopenu teepaoro, PRIIUEOTO 1 1 https://m.eds00.ru/7236¢919
ra3o00pa3HOro COCTOSIHUI BEIlleCTBa
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U ra3000pa3HOro

4 COCTOSIHMI BEUIECTBA HA OCHOBE 1 https://m.eds00.1u/94849842
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucrannuueckue u amopdHble Tena 1 https://m.edsoo.ru/5d25b3dd

6 CMtHBAHHE H KAMUILIPHOCTD. 1 https://m.edso0.ru/8bb5494b
[ToBEpXHOCTHOE HATSIKEHUE

7 TenoBoe pacmmpeHue u cxaTue 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEMIIEpATypbl

8 CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS 1 https://m.eds00.ru/767b611b
YaCTHI]

9 BHyTpEHHAS SHEPIHS. €HOCO6H 1 - https://m.edsoo.ru/7al61b6d
W3MEHEHUs BHYTPEHHEN YHEpruu

10 Bunael Terionepenayun 1 https://m.edsoo.ru/e5c7ce2c
VYpok-koHpepenuus "IIpakTruueckoe

11 MCTIOIK30BAHNE TEIIOBKIX CBOHCTB 1 1 https://m.eds00.ru/47298c48
BEIIIECTB U MAaTEPHAJIOB B IEJISIX
sHeprocoepexeHus"

12 KonnuectBo TeminoTel. Y aenpHas 1 https://m.edsoo.ru/eb498cle



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
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TCIINIIOCMKOCTD

13

14

YpaBHEHHE TEIIOBOTO OanaHca.
Terio00MeH U TEIIOBOE paBHOBECHE

JlaGopaTopHas paboTta
"HccnenoBaHue IBIEHUS
TEIII000MEHa MPU CMENTUBAHUN
XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/6aef5eca

https://m.edsoo.ru/b1634a45

15

Pacuer koan4ecTBa TEILIOTHI,
HEOOXOAMMOTO JIJIsI HarpeBaHUs Tea
Y BBIJICJISIEMOTO UM MPU OXJIAKIECHUHU

https://m.edsoo.ru/fd21¢3d1

16

Jlaboparopras pabora
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BellecTna”

https://m.edsoo.ru/aabf9721

17

9HepFI/I$I TOILTMBA. Y JeIbHas
TCIIJIOTA CTOpaHUA

https://m.edsoo.ru/2¢f8923b

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAJNINYECKUX TEII. Y IeTbHast
TEIJI0Ta TUIaBJIEHUS

https://m.edsoo.ru/5¢93abab

19

JlaboparopHnast pabota
"OnpeneneHue yaeabHON TemIOThI
IUIaBJIEeHN JIpaa"

https://m.eds00.ru/9¢b89b68

20

21

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue

Kunenue. Y nenpHas Temnora
nmapoo0pa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUS
0T aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/edcbee3f

22

23

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIXXKHOCTHU BO3ayXxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA)KHOCTH BO3JyXa

https://m.edsoo.ru/l17eeb2af

https://m.eds00.ru/9197285d
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24

[TpuHIHIB pabOTHI TETIOBBIX
neuratened. [lapoBas TypOuna.
JIBuraTesnb BHyTPEHHETO CTOPAHUS

https://m.edsoo.ru/al4f1dbc

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTAaTENN U 3aILNATA
OKPYKaIOILEH Cpebl

https://m.edsoo.ru/c1c67641

26

27

3aKOH COXpaHEHMsSI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoLeccax

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBnie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"”

https://m.edsoo.ru/89535ae3

https://m.edsoo.ru/dfea43fc

28

KonTponbhas padota no teme
"TermnoBele saBiaeHua. U3MeHeHHE
arperaTHbBIX COCTOSIHHI BerecTa'

https://m.edsoo.ru/64eb961f

29

DnexTpusanus ten. /[Ba poga
AIEKTPUUYECKUX 3aPsI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccnenoBanue "IneKTpuszanus
TeJ UHIYKIUEH U TIpH
COMPUKOCHOBEHHUH"

https://m.edsoo.ru/1de2a6dc

31

32

B3anmonencTere 3apsyKeHHBIX TEll.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
nosist. [IpuHnun cynepnosuuuu
BJIEKTPUYECKUX MOJEH

https://m.eds00.ru/9753¢836

https://m.edsoo.ru/46777142

33

Hocurenu snexTpudeckux 3apsios.
OnemeHTapHbli 3apsan. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IEKTPUUECKOTO 3apsiia

https://m.edsoo.ru/f2d4al34

35

Pemenue 3a1a4 Ha NpyUMEHEHNE

https://m.edsoo.ru/5e7ea9cc



https://m.edsoo.ru/a14f1dbc
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CBOMCTB 3JIEKTPUUYECKUX 3apsI0B

36

DNEeKTPUUECKU TOK, YCIIOBUS €TI0
cyuiectBoBaHud. Mcrounuku
JIEKTPUUECKOTO TOKA

https://m.edsoo.ru/67367ddc

37

JIencTBUA dIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenosanue "Jleiictue
AIIEKTPUYECKOTO TOJIST Ha
MIPOBOJIHUKH U IUDJICKTPUKH"

https://m.edsoo.ru/1b724c3e

39

40

41

42

DNEeKTPUUYECKHUI TOK B METaJLJIaX,
KUAJKOCTSX U ra3ax

DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

Cuna toka. JlaGopaTopHas pabora
"N3mepeHue u peryimpoBaHue CUIIbI
TOoKa"

DJEeKTpUYECKOe HapsKEHHE.
Bonsr™metp. JITaboparopnas padota
"N3mepenue u perynupoBaHue
HanpspkeHus"

0.5

0.5

https://m.edso0.ru/23935322

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

https://m.edsoo.ru/6a219ef8

43

44

ConpoTHBiIeHHE TPOBOAHMKA.
VY ienapHOe CONMPOTUBIICHNE BEILIECTBA

JlaGopatopHas pabota "3aBUCUMOCTh
AIIEKTPHYECKOTO COTTPOTHBIICHUS
IIPOBOJIHUKA OT €r0 JJIUHBI, MJIOIA 1
IIONIEPEYHOI0 CeYeHUsI U MaTepuaa”

https://m.eds00.ru/98¢c11226

https://m.edsoo.ru/8852b3cf

45

46

3aBUCHUMOCTH CHIIBI TOKA OT
HanpspkeHus. 3akoH OMa ayis
y4JacTKa Ienu

JlaGopatopHnas pabora
"HMccnemoBanue 3aBUCUMOCTH CHIIBI
TOKa, WAYIIET0 Yepe3 pe3ucTop, oT
COIIPOTHBIICHUS PE3UCTOPA U

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8fbc7c5a



https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a

HaIpsDKEHUs Ha pe3ucrope”

47

48

IlocnenoBaTenbHOE B napajjicJibHOC
COCAMHCHUSA ITPOBOAHHUKOB

JlabGopaTtopHas padora "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU
MOCJIEI0BATEILHOM COETUHEHUN
JIBYX pe3UCTOpPOB"

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

49

50

51

52

53

54

Jlaboparopnas padota "IIpoBepka
MpaBUJIA JUIs CUIIBI TOKA MPH
napaieIbHOM COCTUHEHUN
pe3uctopon”

Pemenue 3a1a4 Ha npUMeHEHHE
3akoHa OMa /1J1s1 pa3JInyHOro
COEIMHEHUS IPOBOTHUKOB

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH Jlxoyinsa-Jlenma

JlaGopatopHnas pabora
"OnpeneneHue pabOThl U MOIITHOCTH
3IEKTPUYECKOTO TOKa"

DJeKTpuYecKue ey 1 NoTpeOuTenu
ANEKTPUYECKOUN SHEPTUU B OBITY.
Kopotkoe 3ambikanne

ITocTossHHBIE MATHUTHI, UX
B3aWMOJIENICTBHE

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972

https://m.edsoo.ru/821f4c5b

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

https://m.eds00.ru/6e766¢29

55

56

VYpoxk-uccienoanue "M3yuenne
MoJIEH MOCTOSTHHBIX MarHuToB"
MarauTtHOe none. MarauTHoe 1moJjie
3eMJI1 ¥ ero 3Ha4YeHME I )KU3HU Ha
3emite

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3aps/Ibl.
3apspKeHHBIC Tela | UX

https://m.edsoo.ru/325ebb45



https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
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https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45

58

B3auMoaercTBUs. I1oCTOSTHHBIN
AJIEKTPUYECKUM TOK"

KonTponbhas pabota no teme
"DneKTpudecKue 3apsipl.
3apspKeHHbIE Tela U UX
B3aumoaercTBus. IloCcTOSIHHBIN
AIEKTPUICCKUN TOK" /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/18b3ac5f

59

60

61

62

63

64

Pesepubiit ypok. Pabora ¢ Tekctamu
o teme "[locTosHHBII
AIIEKTPHUYECKHUI TOK" /
Bcepoccuiickas mpoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AJIEKTPUYECKOI0 TOKa MarHuTHoe
T10JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3ydeHne neicTBUSI MAarHUTHOTO
T0JIs1 HA MPOBOAHUK C TOKOM"

OneKTpOABUTaTEIb IIOCTOSIHHOTO
ToKa. Mcnons3oBanue
JIEKTPOIBUraTes e B TEXHMUECKHX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopatopHas pabora
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBuraresns"”

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM WHIYKITHH.
IIpaBuio Jlenna

Onekrporeneparop. CriocoOb!
TIOJTyYeHHNS IEKTPUYECKOH SHEPTHH.
DJEeKTPOCTAHIINK Ha
BO300HOBIIIEMBIX NUCTOYHUKAX

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edso0.ru/d419896¢

https://m.eds00.ru/9¢99a4b7

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f



https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f

SHEPrUu

[ToaroroBka K KOHTPOJILHOU paboTe

65 1o TeMe "DNEeKTpUIECcKue u 1 https://m.edsoo.ru/e35¢6336
MAarHUTHBIC SIBJICHHS"
KonrtponsHas pabora o Teme

66 "DneKkTpuuecKrue U MarHUTHbIE 1 https://m.edsoo.ru/fc544d96
siBJICHUS"

67 PegepBHI,),m ypok. Paora c Te,:,K crami 1 https://m.edsoo.ru/7d3485¢l
1o TeMe "TernoBbIe sIBIeHUS

68 PegepBHE,’,m ypoK. Pabora c TeK,(,:TaMH 1 https://m.edsoo.ru/46a7afas
1o Teme "MarHuTHbIC SIBJICHUS

OBUIEE KOJIMYECTBO YACOB I10 63 15

[NPOT'PAMME



https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KUIIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
u/n Tema ypoka Beero KOGHTPOJILHBIC HpﬁaKaneCKne WIyMeHHS  0GPA3OBATENbHBIE
padoTbI padoThbI pecypeb

1 MeXaHH|ECKOE /IBHKSHHUE. 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa

) Cucrema orcuyera. OTHOCUTENBHOCTh 1 https-/m.edsoo.ru/5¢869dc5
MEXaHUYECKOTO JIBUKEHUS

3 Papromepoe npavosiHeinoe 1 https://m.edsoo.ru/bc342¢86
JIBI)KEHUE
HepaBHoMepHOE NpAMOIMHENHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTh

5 HpsmomuneitHoe pasHoyckopenHoe 1 https://m.edsoo.ru/cbb4116b
JIBIOKEHUE. Y CKOpEHHUE
CxopocTb MPSIMOJIMHEIHOTO

6 PAaBHOYCKOPEHHOTO IBUXKEHUS. 1 https://m.edsoo.ru/2¢c456185
I'paduk ckopocTn
JlaGopaTtopHast pabota "Onpeznenenue

7 YCKOpEHHA TCIa TpH 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBHXKEHHH T10
HAaKJIOHHOM miockocTu"

8 CroGonmoe manerue Text. OmEITH 1 https://m.edsoo.ru/163cf472
lanunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 OKpyskHoCTH. Ilep oML 1 HacToTa 1 https://m.edsoo.ru/7a978b7a
oOparuenus. JIuneitHas u yrioBas
CKOpOCTH

10 [IeHTpOCTPEMUTENBHOE YCKOPEHHE 1 https://m.edsoo.ru/21f74al3

11

ITepBeiit 3akoH HeroToHa. Bektop

https://m.edso0.ru/8776289d



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d

CHIJIbI

Bropoi1 3akon Herorona.

12 . https://m.edso00.ru/6b639d94
PaBHozelicTByOIIAs cHiia

13 Tperuii sakon Hpiotowa. https://m.eds00.ru/6155617¢
Cynepnio3unust Cuit

14 Pernenne sanad va npumercrue https://m.edsoo.ru/52e8393d
3akoHOB Hpr0TOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16 Pemenne sanas no reme «Cnna https://m.edsoo.ru/3bf34e6¢
YIOPYTOCTHY
JlaboparopHas pabota «Onpenenenue

17 https://m.edsoo.ru/aabe6bc3
YKECTKOCTH MIPY>KUHBI»

18 Cwiia TpeHust https://m.edsoo.ru/67bcdefb

19 Pemenne sanas no reme «Cnna https://m.edso00.ru/97¢5¢938
TPEHUS»

20 Jlaboparopnas padora OnpeneneHI/{'e https://m.edsoo.ru/78ft698c
Kod(puImeHTa TpeHHs CKOJIbKESHUSI
Pemenue 3amay mo teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/885¢63el
TpeHus"
Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

22 TATOTEHUs. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
NaJeHus
VYpok-koHdpeperuus "/[Bmxenue ten

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPA https://m.edsoo.ru/6a48e5¢c3
(Conmueunas cuctema). ['amaktuku”
Pemenune 3amgau no reme "Cuna

24 TSIKECTH ¥ 3aKOH BCEMUPHOTO https://m.edsoo.ru/8b4d9{83
TArOTeHUs"

25 Iepsas kocmutaeckas CKOpOCTs, https://m.edsoo.ru/5{38dbas
HesecomocTs n neperpysku

26 PaBHOBecHe MaTepHATbHOM TOUKH. https://m.edsoo.ru/a351cela



https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
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https://m.edsoo.ru/8b4d9f83
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https://m.edsoo.ru/a351ce1a

AOGCOmIOTHO TBEPAOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAIIEHHUS.
MowmeHT cuibl. LleHTp TsxecTn

PaBHOBecHE MaTepUanbHON TOUYKH.
AOGCOmIOTHO TBEPAOE TEIIO.

PaBHOBecue TBEPOTO TEA € 1 https://m.edsoo.ru/6872abf4
3aKPEIUIEHHON OChIO BPAIIEHHUS.
MowmeHT cunbl. LleHTp TsxecTn

Pemenue 3agaud mo reme "MoMeHT

" 1 https://m.edsoo.ru/77b2c6c5
cuibl. LleHTp TsKeCTH

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "MexaHnuecKoe IBUKEHHUE. 1 https://m.edsoo.ru/2bafb487
Bsaumonetictsue ten"

KonTtponpsHast pabora o Teme
"MexaHn4YeCcKOe IBUKEHUE. 1 1 https://m.edsoo.ru/fc25194b
Bsaumonetictsue Ten"

Nmnynec Tena. Ummynsc cuiiel. 3aKoH
COXpaHEHHUs UMITyJIbca. YIIPYroe U 1 https://m.edsoo.ru/251e6f13
HEYIPYroe B3auMOJICICTBUE

Permenne 3agau mo teMe "3akoH

" 1 https://m.edsoo.ru/c3cceebl

COXPAHEHUS UMITYJIbCa
"

YpoK-Kongepenmus PeaKTHBHO"e 1 1 https://m.edsoo.ru/8b5e27f1
JBUKEHUE B IPUPOJIE U TEXHUKE
Mexanunueckasi paboTa U MOIIIHOCTh 1 https://m.edsoo.ru/848ba637
PaboTa CHITE T:DKECTH, CHUTLI 1 https://m.edsoo.ru/d7a7¢555
YIPYTOCTH U CUJIbI TPEHUSI
JlaboparopHas pabota «Onpenenenue
PaOTHL CHUIHL TPEHAS IIPH 1 1 https://m.edsoo.ru/667c837¢

paBHOMCPHOM ABHIKCHUU TECJIA 110
FOpI/ISOHTaHLHOI\/’I ITOBEPXHOCTU»

CBs13b DHEprUU U pabOTHI. 1 https://m.edsoo.ru/84817179



https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179

[ToreHunanbHas sHeprus

38

39

Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEPTruu

3aKoH COXpaHCHUSA DHCPIUuu B
MCXaHUKE

https://m.edsoo.ru/24d61ab5

https://m.edsoo.ru/24661129

40

41

JlaboparopHas pabota «3yueHue
3aKOHA COXPAaHEHHSI YHEPTHI»

KomnebarenbHoe ABUKEHUE U €T0
XapaKTEPUCTHUKU

https://m.edsoo.ru/48838ca3

https://m.edsoo.ru/7b9859af

42

3aryxatomue KojaebaHus.
Breinyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ad17f942

43

44

45

MareMaTH4ecKuil U Npy>KUHHBINA
MasiTHUKU

Ypok-uccienoBanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
HPY>KHUHBI 1 MACChI IPy3a»
[IpeBpariieHre YHEPTUU TIPU
MEXAHNYECKUX KOJIEOaHUAX

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

https://m.edso00.ru/8544337¢

46

JlaGopaTtopHas pabota «OrnpeneneHue
4acTOTHI U TIEpUoAa KoJebaHui
MPY>KUHHOI'O MasiTHUKa»

https://m.edsoo.ru/bald1d48

47

JlaGopatopHas pabota «IIpoBepka
HE3aBHCHUMOCTH TEepHo/ia KojaeOaHni
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexaunueckue BoaHBL. CBONMCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

https://m.edsoo.ru/8ed367¢7

49

VYpok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJI€.
CelicMuyeckue BOJIHBI"

https://m.edsoo.ru/ebd8d7b6

50

3ByK. PactipocTpanenne u oTpakeHue

https://m.edsoo.ru/8a594969



https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/7b9859af
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3ByKa

51

Ypok-uccnenoranue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

https://m.edsoo.ru/2b95f238

52

53

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKU PE30HAHC
Ypok-koHpepeHius "YIIbTpa3ByK U
uH(pa3BYK B IPHUPOJIC U TEXHUKE"

https://m.eds00.ru/699¢3612

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "3aKOHbI COXpaHEHHUSI.
Mexanuyeckue KojiebaHusi U BOJTHBI"

https://m.edsoo.ru/b347159¢

55

56

KoHTpoinbHas pabota 1o Teme
"3akoHbI cOXpaHeHHsl. MexaHnueckue
KoJieOaHus U BOIHBI"

SJIGKTpOMaFHI/ITHOG I10JIC.
3JICKTpOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/e9924b5e

https://m.edsoo.ru/45bbd19b

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58

59

60

VYpoxk-koupepennus "llkara
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBaHme 371EKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

Ypok-uccnenosanue "Mzydenue
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C
HOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHne
4acTOTBI ¥ IJIMHBI AIEKTPOMAarHUTHOM
BOJIHBI

https://m.edso0.ru/48f68a2d

https://m.edsoo.ru/3cfae84a

https://m.edsoo.ru/ebe362a6

61

DJIEeKTpOMarHuTHas Ipupoja CBeTa.
CxopocTtb cBeTa. BonHOBBIE CBOWICTBA
CBETa

https://m.edsoo.ru/ecb99257

62

Hcrounnku ceera. [IpsamonuneitHoe
pacnpocTpaHEHUE CBETA. 3aTMEHUS

https://m.edsoo.ru/f3de5613



https://m.edsoo.ru/2b95f238
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Connua u JlyHsl

63

3aKOH OTpa)KCHUs CBeTa. 3epKaia.
Pemenne 3a1a4 Ha npuMeHEHHE
3aKOHA OTPAKEHHS CBETA

https://m.edsoo.ru/45e9f872

64

65

[Ipenomiienue cera. 3akoH
IPEJIOMJICHUS CBETa

[TomHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcronn30Banue MoTHOTO
BHYTPEHHET0 OTPaKEHHUS B
OINTUYECKUX CBETOBOIAX

https://m.edsoo.ru/3¢5ffOf5

https://m.edsoo.ru/4e43afa2

66

JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
MIPEJIOMJICHUSI CBETOBOTO JIy4a OT yrIJia
NaJIeHUsl Ha TPaHuLIe "BO3yX-
crexio""

https://m.edsoo.ru/835faed9

67

Ypok-koHpepennus "Vcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS
CBSI3B"

https://m.edsoo.ru/2ce88641

68

JIma3er. OnTHYeCKas CHIIa JIMH3EI

https://m.edsoo.ru/c6451ct4

69

[TocTpoenne n3o0paxeHN B JIMH3AX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHast pabota "Onpenenenue
(OKYCHOTO PacCTOSIHUS M ONTHUECKOMN
CHJIBI COOMpAIOIIEH JIMH3BI"

https://m.edsoo.ru/911a47cb

71

72

73

VYpok-koHpepennus "OnTuueckue
JIMH30BbIe TPUOOpH"

I'ma3 xak onrTuyeckas cucrema.
3peHue

VYpoxk-koudepenuus "JlepexTot
3penus. Kak coxpanurts 3penue"

https://m.edsoo.ru/5b79227a

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

Pa3znoxxenue Genoro cBeTa B CEKTP.
Oneitel HeroTona. Cnoxenue

https://m.edsoo.ru/6eb8b874
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CIIEKTpaJbHbIX I[BETOB. /ucnepcus
cBeTa

JlaGopaTtopHas pabota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIIEKTP H

75 BOCIPHUATHIO IIBETA MPEAMETOB IIPU UX https://m.edso0o.ru/b4867994
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTpH"
VYpoxk-npaktukym "BoiaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHUS, https://m.edsoo.ru/1b4e5e94
uHTephepeHIus u audpaxuus”

77 Onbirel Pesepgopaa u nanerapHas https://m.edsoo.ru/c36¢effb5
MoOJeJIb aToMa

78 Toctynats bopa. Monens aroma https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v normioueHne cBera

79 atoMoM. KBaHThbl. JInHeHyaTwIe https://m.eds00.ru/9fb5689b
CIIEKTPHI

_ "

80 YPOK-TIPAKTHKYM Ha(?'nIozleHI/Ie https://m.edso0o.ru/83b9a577
CIIEKTPOB UCITYCKAHMS

81 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/8e¢724769

82 CTpocHHE aTOMHOTO A1pa. https://m.edsoo.ru/2d85bef3
Hyxkiionnas mozeins

83 PaauoaKTHBHKIC PCBPAIICHH. https://m.edsoo.ru/8b56a71d
H3oTomnsl

84 ,I,)emeHHe 38121 1o TeMe. " https://m.edsoo.ru/f241bbdc

PanuoakTuBHBIE IpEBpaIIeHUS

85 IIepuon nonypacnana https://m.edsoo0.ru/523a9317
VYpoxk-koHpepenuus "PagroakTuBHbIE

86 W3JTyYEHHS B IPUPOJAE, MEIUIHE, https://m.edsoo.ru/4eadf6e4
TEeXHHUKE"

87 sInepHbic peaxiui. 3akoHk! https://m.edsoo.ru/c4cbe7ee

COXpPAaHCHUA 3apa10BOTr0 U MaCCOBOT'O
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YHUCCJI

88

89

DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b
MaccChl ¥ SJHEPTUHU

Pemenue 3anau no treme "AnepHeie
peakiuu"

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

90

91

Peakuuu cunTtesa u neneHus saep.
Nctounuku sHeprun CosiHia v 3BE311
Ypok-koubepenius "AnepHas
sHepreTuka. JlercTBus
pPaZMOaKTUBHBIX U3ITyUYEeHUN Ha
JKUBbIE OpraHU3Mbl"

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4bbe5e

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEKTPOMAarHUTHbHIE BOJIHBI.
KBanToBele siBneHus"

https://m.edsoo.ru/d9f1261a

93

94

95

96

97

KonTtponpsHast pabora o Teme
"DNeKTpOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanTOBBI€ sBIICHNA"

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie pabOTHI 110 KypCy
"B3zanMonaencTBue Ten"

[ToBTrOopenue, o6o0mmenue. Permenne
PACUCTHBIX U KAYCCTBCHHEBIX 3aJia4y 110
teMme "TennoBble npouecchl”

[ToBTropenue, 06001eHue. Perenne
pacYeTHBIX U KaYeCTBEHHBIX 33]1a4 110
teme "KIIJ] TemioBeIxX gBUTraTeaci"
[ToBTOpenue, 0600meHNE. Pemenune

pacyeTHBIX M KaYeCTBEHHBIX 3a/1a4 10
teme "KIIJI anekTpoycraHOBOK"

https://m.edsoo.ru/7231a58d

https://m.edso0.ru/8b45d684

https://m.edso00.ru/d3248943

https://m.edsoo.ru/28f67bc4

https://m.eds00.ru/399{4911

98

[ToBTOpEeHme, 0600ITICHHE.

https://m.edsoo.ru/1cd92¢22
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99

100

101

102

JlaboparopHbie pabOTHI IO KypCy
"CBeToBbI€e ABiIeHUA"

[ToBTOpenue, 0600meHue. Pabora ¢
TEKCTAMH 110 TeMeE "3aKOHBI
COXpaHEHUs B MEXaHUKE"

[ToBTOpenue, 0600meHne. Pabora ¢
texcramu 1o teMe "Konebanus u
BOJIHBI"

[ToBTOpenue, 0600meHue. Pabora ¢
TexcTamu 110 Teme "CBeTOBEIE
siBjIeHus"

[ToBTOpenue, 0606meHue. Pabora ¢

TexcTamu 110 TeMme "KBanrosasa u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1.1
1.2

1.3

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

HCII0JIB30BAaTh M3YUCHHBIC ITIOHATUSA

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX TAHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBLACIATDH
CylLIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBICHUI

1.4

ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN MW (DHU3UYECKHE SBICHHS,
UCTIONB3Yysl (U3MYECKHE BEIMYMHBI, INPU OMHCAHWUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUNA CMBICI HCIONB3yeMbIX BEIHYWH, WX
0003HaueHMsI ¥ €AUHUIIBI (PU3HMUYECKUX BEITMYNH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEIUYHHY C JPYTHMH
BEJIMUYMHAMHU, CTPOUTHh TpaUKud  HM3YyUYEHHBIX  3aBUCHMOCTEU
(bU3HYECKUX BEJIMYUH

1.5

1.6

XapaKTEepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
HCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CIIOBECHYIO
GOpMYyITUPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAYKEHHE

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMil NPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHHWe u3 | — 2 JOruyeckux maroBp ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIHU
3aKOHOMEPHOCTHU

1.7

pemars pacy€THble 3a1auu B 1 — 2 AeMCTBUSI, UCHOB3YSl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIIOBUS 3aJaud  3alUCBIBATh KPAaTKOE YCIOBHUE, MOJCTaBIATh
¢buznyeckue BeIWYNHBI B POPMYJIIBI U IPOBOIUTH Pacu€Thl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsI peIlIeHUs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYEHHON (U3NYECKON BETUUMHbI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(GU3MYECKUX METO/JOB, B ONHCAHWU UCCICJOBAHUS  BBIICIATH
MpOBEpsieMOE  TPEANojokeHne  (TUMoTe3y),  pasauyaTbh |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HaXOIUTh OIIMOKH B
XOJI€ OTIBITA, JAEJIaTh BBIBOJIBI IO €0 pe3ybTaTaM

1.9

INPOBOANUTH ONBITHI 1O HAOMIOJNCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKCHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbBITa U (POPMYJIUPOBATH BHIBOJIBI




1.10

BBITIOJHATE IMPAMBIC H3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3alMChIBATh IOKAa3aHUSA NPUOOPOB € YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIMYMHBI OT JAPYTOM C MHCIONb30BAHMEM IIPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAaHMM YYEOHOTO HCCIEIOBaHUSA, COOMPATH
YCTaHOBKY W BBINOJHATh U3MEPEHMSI, CIIEAYs IPEUI0KECHHOMY IUIaHY,
(UKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PHU3UUECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUL U TpaMKOB, €JIaTh BbIBObI
10 pe3yJIbTaTaM UCCIEIOBAHUS

1.12

1.13

MNpOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (bl/ISI/IquKI/IX BCJIIMYHH, CJICAYys
HpeI[HO)KCHHOﬁ HHCTPYKIUU: IIPHU BBINNOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHHUC HCKOMOM
BCJINYHHBI

coOmoaTh NpaBWJia TEXHUKH Oe3omacHocTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh MPUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTEpHU30BaTh INPUHLUIBl JEHCTBUSA H3YUYCHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX ONMCaHUS,
UCIOJB3YSl 3HAaHUS O CBOMCTBAX (PU3WYECKUX SBJIEHUH U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HMacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U
cO0JTI0JIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Kalollel cpesie

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUMU C 3aJaHHBIM TIOMCKOBBIM 3allpoCcoOM, Ha OCHOBC
HMEIOIIUXCS 3HAHUU M HYTéM CpaBHCHHA PaA3JIMYHBIX HUCTOYHHUKOB
BBIJCTIATD I/IH(i)OpMaHI/IIO, KOTOpasa sABJIACTCA HpOTHBOpe‘{HBOﬁ nin
MOYET OBITh HCHOCTOBepHOﬁ

UCIIOJIb30BAaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAy4YHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMUs,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu VHTepHer, Bianersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMALHK
U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOIUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibpTaTax TMPOEKTOB WM Y4YEOHBIX WCCICIOBAHUM, TPH ITOM
rPaMOTHO HCIOJNb30BaTh W3YyUYECHHBIM MOHSATUMHBIN anmapar Kypca
(bU3HKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EHTAIIUEH

1.19

IPY BBIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHHUN pacIpeaesaTh
00513aHHOCTH B IpyMNIle B COOTBETCTBUHU C IOCTaBJIECHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA JEWCTBHUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHE
OKpPY’KaIOIINX




8 KVIACC

Ko "

I ol:;e SEMOLO IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

pe3yJabTara

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

pa3jindaTtb ABJICHUA M0 OMHMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (l)I/IBI/ILIeCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBICHHE M3YYCHHbIX (DU3MUECKUX SIBJICHUH B
OKpY’KalollleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBLACIATDH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBICHUI

1.4

ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN MW (DHU3UYCCKHE SBICHHS,
UCTIONB3ysl (U3MYECKHE BEIMYUHBI, IPH OMHUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEIIMYHH,
0003HaueHMsI ¥ €AUHUIIBI (PU3HMUYECKUX BEITHMYNH, HAXOIUTH (OPMYJIbI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEIUYHHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBHUYECKUX BEITUYHUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3YSl HW3YYEHHBbIE 3aKOHBI, P 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro0  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

O00BACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISBJISITh IPUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YSl 3aKOHBI U
bopMyIIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIIOBUS 314X 3aIlIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HETOCTATOK
JMAHHBIX JUIS pelIeHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HeoOXouMbIe Uil €€ pelIeHUs, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU
JTAHHBIMU

1.8

1.9

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
(U3MUECKUX METOJI0B, UCTIONb3Ys ONUCAHUE UCCIICAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E€1aTh BBIBOIbI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMbIC
MPEIONIOKeHNUs, CcoOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyA0BaHHUs, OTIUCHIBATH X0/ ONbITA U POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSIMBbIE HM3MEPEHUS C MCIIOJIb30BAHUEM AHAJIIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YJIHTAThI
U3MEpPEHUH ¢ yI€TOM 3aJaHHOHN a0COIFOTHOHN MOTPEITHOCTH

OPOBOJIUTH  HMCCICJOBAHHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHMEM MPSMBIX HW3MEPCHHMN:




1.12

IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJHATH
U3MEpEeHUs,  CleAysd MpeAoKeHHOMY  IUlaHy, (UKCHUPOBAThH
pe3yabTaThl MOJYYCHHOM 3aBHCHMOCTH B BHJE TAOIHIl U TPa(uKOB,
JlefaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIEI0BAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJIOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TmpH pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30oBaTh IHMPUHLUIBI JEHCTBHS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEoOXoIuMble
¢uznyecKrue 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIBHBIE
npuOOpBl IO CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTaBJISITh CXEMbI
ANEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM M IapaJlICIbHBIM
COCMHEHUEM  3JIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH MNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTOIh30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U
cO0JTI0JIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Kalollel cpesie

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3UUECKOTO COAEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE HMMEIOUIUMXCS 3HAHUM M IIYTEM CpAaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEJJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUi  Hay4HO-
HOMYJIIPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHus, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

C03/1aBaTh COOCTBEHHBIC MMCHBMEHHBIE U KPATKHE YCTHBIC COOOIICHWS,
0000mas WHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PUIUYECKOTO
COJICP)KAaHUs, B TOM 4YHCJIC NYOIMYHO MPEACTABIATh PE3yJIbTATHI
MPOEKTHON WM HCCIENOBATeNbCKON JIEATENHHOCTH, MPH OTOM
rPAaMOTHO HCIIOJIb30BAaTh H3YyYEHHBIM MOHATUHHBIN anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIICHUE MPE3CHTAIIUEH

IIPU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MPOILIECCOB paclpenesaTh 00S3aHHOCTU B TpyIIe B COOTBETCTBUU C
MOCTAaBJIEHHBIMUA 3aJjauaMH, CJEAUTh 32 BBIIOJIHEHHWEM IIJlaHa
JEUCTBUM UM  KOPPEKTHpPOBaTb  €ro, AaJeKBaTHO  OLIEHUBAThb
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE€  B3aUMOJEICTBUE,  MpOSABIAL  TOTOBHOCTb
paspeniaTh KOHM)IUKTHI

9 KIIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pa3jinyaTrb ABJICHUA M0 ONMHMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOUINX JAHHOC (l)I/IBI/ILIeCKOC SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBJICHUN B
OKpYXarolieM MUpEe, B TOM 4uclie (GU3HUYECKUE SIBICHUS B MPHUPOJIE,
IIPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B YUEOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GU3UUECKUX SBJICHUN

1.4

ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN MW (DHU3UYECKHE SBICHHS,
UCTIONB3Yysl (DU3MYECKHE BEIMYMHBI, IPH OMHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEIIMYHH,
0003HaueHMsI ¥ €AUHUIIBI (PU3HMUYECKUX BEITHMYNH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBHUYECKUX BEITMYHUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, IIPH 3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

O0O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPMEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 33Jayu (omMparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOIIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATH HEJOCTAIOIIUE  WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIS pelIeHusl, MPOBOJUTh PacuéThl M OLEHHBATh PEATUCTHYHOCTH
MOJIyYEHHOT0 3Ha4YeHUs (PU3HUECKON BEITUUUHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TPU TTOMOIITH
(bU3NUECKUX METOJIOB, MCIIONB3Ys ONMMCAHUE HCCIIEAOBAHUS, BBIACTATH
MpOBEPsiEeMOe TPETIOJIOKEHNE, OIEHWBATh TPABUIHHOCTh TOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUSA, JIENIaTh BBIBOJBI, HMHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIOJCHHIA U OTIBITOB

1.9

IPOBOJUTH OMNBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpYy/OBaHHUS, ONUCHIBATH XOJ OMBITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPHUI0 TMPSMBIX H3MEPEHUH,
OTpesieNisisi CpeAHee 3HAUYCHHUE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
U3MEepeHus (M3MEPUTEIBHOTO TPUOopa)

MNpOBOAUTL HCCJICIOBAHUC 3aBHCUMOCTEM (bl/ISI/IHGCKI/IX BCIIMYHUH C
HCIIOJIB30BAHHUEM IIPAMBIX HSMGPGHHﬁI IJIAaHUPOBATh HUCCICAOBAHUC,




CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
HOJYYEHHON 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMIU
rpaduKoB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBIIOJHATH H3MEPEHHMS, CIeAysd MPEIJI0KECHHON HWHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aAHAJIU3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEILIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TmpH pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIe:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MO/JIeJIb aTOMHOT0 siipa

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUA W HEOOXOIUMbIE
du3nyeckre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJOTMYECKUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM
3epKajie U coduparouieit JuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALUMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecriedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKalOIIel cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOpMAIUN (PU3MUECKOTO COAECpPHKAHUS B CETH
WHTepHeT, caMocTOSTeNbHO (OpPMYJIHpYsl IOMCKOBBIA  3arpoc,
HaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX
HMCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJHEHMM Y4YEOHBIX 3aJaHUNd  Hay4HO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBEe HWHGOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOIO
coJiepXKaHus, MyOJUMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HITU
HCCIIEN0BATENIbCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIUICHHE IpE3eHTAled C y4EToM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUYECKUX
MIPOIIECCOB PACIPEACNIATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IDOCTAaBJICHHBIMHM  3aJa4dYaMu, CJICOUTDH 34 BBIIIOJIHCHUECM  IIJIaHA
JICUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh




CO6CTB€HHBII71 BKJIa[ B ACATCIIBHOCTD T'pylIibl, BBICTpanBaTh
KOMMYHUKAaTHBHOE  B3aMMOJICUCTBHE,  TPOSBISAS  TOTOBHOCTh
paspeniath KOH(IUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIIACC
Kox Koa
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaea 3JIeMeHTa
®UBUKA U EE POJIb B IIO3HAHNU OKPYKAIOIIIET'O MUPA
®uzuka — Hayka O TMpupoje. SBJICHUS TPUPOJIBIL.
1.1 dusznueckue SIBICHUSA: MEXaHHYECKHE, TCILIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBbBIC, 3BYKOBBIC
Odusnyeckue BeaWUMHBL  M3MepeHue — (HU3UYECKUX
1.2 BenuuuH.  ®usnueckue  npubopsl.  IlorpemHocts
u3MepeHnii. MexayHapoiHasi CUCTeMa €IMHUIL
EctecTBeHHOHAyUYHBI METOJ MO3HAHUA: HaOIIOJEHHE,
| 13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THUIIOTE3,
OKCIICPUMEHT 10 IPOBEPKE THIIOTE3, OOBSICHECHUE
Ha0JII0aEMOT0 SIBJIICHUS
1.4 Onucanne pU3NUYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTrueckue pabOThI:
N3mepenue paccTossHUAMN.
15 N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Onpenenenue pasMepoB MajbIX TE.
N3mepenune temrepaTypsl pYU HOMOIIHU KUJIKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHUU BEILIECTBA
CrpoeHue BemecTBa: aTOMbl M MOJIGKYJBI, UX
2.1 pa3mepbl. OmbIThI, JAOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA
JIBwxkenne yactuil BemectBa. CBsI3b  CKOPOCTH
2.2 JBW)KEHUS  4acTULl C  TeMmmeparypou. bpoyHoBckoe
nBkeHue, 1uddy3us
73 B3anmopeiicTBre YacTHI] BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBAaHHE
ArperaTHblE COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B,
2 KUOKOCTEH M TBEPABIX  (KPUCTAUNIMUECKUX)  Tell.
2.4 B3anMoCBsI3p  MEXIy CBOWCTBAMH BEHIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
Ouenka JuaMerpa aroMa METOJIOM psAnoB  (c
WCIIOb30BaHUEM (poTorpaduii).
2.6 OnbITBl 1O HAONIOACHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnbIThI 15{0) OOHApYKCHHUIO  JEHCTBHS CHII
MOJIEKYJIIPHOTO TPUTSKEHUS
3 JABWXXEHUWE 1 B3AHMOHEﬁCTBHE TEJI




Mexanunueckoe JIBUKEHHE. PaBHomMepHOE 51
HEPaBHOMEPHOE JIBUKECHUE

3.1

Cxopoctb. CpenHsis CKOPOCTh NMPU HEPABHOMEPHOM
JBHKEHUU. Pacu€r myTH U BpEMEHH JIBUKEHHUS

3.2

SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TEJI KaK IIPUYMHA MU3MEHEHHs CKOPOCTH IBUKCHHS TEIL
Macca kak Mepa HHEPTHOCTH Teja

II1oTHOCTE BCIICCTBA. CBs3b IIJIOTHOCTHU C

34 N
KOJIMYCCTBOM MOJICKYJ B €AMHUILIC 00BéMa BCIICCTBa

3.5 Cuita KaKk XapakTepUCTHKA B3aUMOJICCTBUS TN

36 Cuna ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢

IIOMOIIBIO JTHHAMOMCETpPA

SIBieHre TATOTEHHS M cuia TsHkecTH. CHila TSHKECTH

3.7
Ha Jpyrux maserax. Bec Tema. HeBecomocTs

Cuna tpenus. TpeHHe CKOJIBXKEHUS U TPEHHE IOKOSI.

3.8
Tpenue B mpupojie ¥ TEXHUKE

Ciio’)keHHe CWJI, HaAlpaBJICHHBIX MO OJHOM MPSIMO.

3.9 N
PaBHOElCTBYIOIIAS CHIT

[IpakTuueckue padbOTHI:
OnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUYECKOTO
aBTomMoOMIA W Tak ganee). OmperneneHue cpenHen
CKOpPOCTH CKOJIbKEHHS Opycka WM IIapuka Mo
3.10 HaKJIOHHOM  1iockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OneIThI, JI€MOHCTPUPYIOIINE
3aBUCHMOCTh pacTsbKeHUs (aedopMmariui) Mpy>KUHBI OT
MPUIOKEHHONH  Cuibl.  ONBITBI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTD CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tela U
XapakTepa CONpHUKacarolINXcsi OBEPXHOCTEN

Dusnyeckue SABICHUSA B IIPUPOJE: NIPUMEPHI ABUKEHUSA C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXHMBOW IIPHUPOJIE,
JICMCTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAIMITHUKA
JIABJIEHUME TBEPJIbIX TEJI, )KUJKOCTEHN 1 T'A30B

Hapnenune TtBEpAoro tena. CrocoObl yMEHbBLICHHUS H

4.1
YBEITUYCHUS JaBICHUS
49 JlaBrienue raza. 3aBHCUMOCTD JaBJICHHS Ta3a OT 00bhEMa,
' TEeMIIepaTyphl
43 [lepenaua naBnenuss TBEPABIMHU TEIAMHM, KUIKOCTSIMHU U

razamu. 3akoH Ilackains. IITHeBMaTHUeCKHE MAIIIMHEL

3aBI/ICI/IMOCTB JAaBJICHUA KHUIOKOCTHU oT FJIy61/IHbI.
4.4 IM'uapocraTuyeckuii mapagokc. CooOIaronmecs cocyabl.
FI/II[paBHI/I‘-IeCKI/IG MCXAaHHU3MBbI

Atmocdepa 3emnn u atmochepHoe naBieHue. [puannel
CYyIIIECTBOBAHUS BO3AYIIHOW oOomouku 3emin. OTmbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JAABICHHS OT
BBICOTHI HaJl YDOBHEM MODSI

4.5




4.6

4.7

4.8

4.9

4.10

N3mepenue armocdepHoro npapneHus. [lpuGopsl mis
U3MEpEeHHs aTMOC(HEPHOTO IaBJICHHSI

JleficTBUe >KMJIKOCTH W Ta3a Ha TOTPYKEHHOE B HHX
Teno. BrelTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena

[1naBanue ten. Bo3ayxoraBanue

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpyKEHHOM B KUAKOCTH YacTU Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKMBAIOLIEH CHJIbI, JCHCTBYIOLIEH
Ha Telo B JKUIKOCTH, OT Macchl Tena. OIbIThL,
JEMOHCTPUPYIOIME  3aBUCHMOCTh  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH HAa TENO B XKUAKOCTHU, OT 00BEMaA
IIOrPYyKEHHOM B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeoMmerpa WU
KOHCTPYMPOBAHHME  JIOAKM W OIpeaesneHune  eé
rpy30M0AbEMHOCTH

®usznueckue  ABIECHUA B NPUPOJE: BIIVSIHHAE
aTMoc(hepHOro JaBIeHUS Ha KUBOM OpraHU3M, IJIaBaHUE
pBIO

4.11

TexHuueckue yCcTpOHCTBAa: COOOLIAIOIIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, THUIAPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,
apeoMeTp

PABOTA, MOITHOCTD, SOHEPT A

5.1 Mexanunueckas paboTa
5.2 MexaHnuecKkasi MOIHOCTh
53 [IpocTeie  MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
IJIOCKOCTh. [TpaBuiio paBHOBECHS phlUara
54 [IpumeHeHne paBuiia paBHOBECHS phlyara K 0JIOKyY
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanpHasl SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [TonHas mexaHuveckas SHEPTHA. 3aKoOH HM3MEHEHHUs U
COXpAaHEHUS MEXAHUYECKON SHEPTUH
[IpakTudeckue pabOTHI:
Ompenenenne  pabOTBl  CWJIBI  TPeHUS  TIPH
59 PaBHOMEPHOM  JBH)KEHUHU Tella MO TOPU3OHTAIBHOU
noBepxHoctu. MccienoBanue ycioBUi paBHOBECHS phblyara.
N3mepenune KIIJl HakioHHOH muiockocT. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPIUn
510 ®usnyeckue SBIEHUS B NPHUPOAE: pblYarn B TeEle

YCJIO0BCKa




5.11

TexHuyeckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
HEMOJIBWKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCThIE
MEXaHU3MBI B ObITY

8 KIIACC
Koxa Kon
IIpoBepsiemble 3JIeMEHTHI COEeP:KAHUS
pasaeJia 3JIEeMEHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHHS  MOJEKYISIPHO-KUHETUYECKOMN
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
MosieKyd.  OIBITBI, IOATBEP)KIAIOLIME  OCHOBHBIE
I0JIOXKEHUS. MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mognenn  TBEpAOro, JKUAKOIO U ra3000pa3HOro
6.2 COCTOsSIHMM BemiecTBa. Kpucramimueckue u amopdHbIe
Tena
OOBbsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOPUH
6.4 CmayuBaHue U KalWJUISIPHBIC SIBIICHUS
6.5 TemnnoBoe paciiMpeHue U cxKaTue
6.6 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 BuyTtpennss sueprus. CrnocoObl U3MEHEHUs! BHYTPEHHEH
' SHEpIuu: Terjonepeaya U copepiieHue padoTbl
6.3 Bunpl tennonepenayu: TEMIONPOBOIHOCTb, KOHBEKIINS,
U3JIy4YeHUe
6 6.9 KonanuectBo  TermioTel.  YaenpHas — TEIIIOEMKOCTh
BelIeCTBa
6.10 TemsooOMeH U TemIoOBO€ paBHOBECHE. Y paBHEHUE
TEMJIOBOTO OanaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
) VeapHas TEIIOTA IIABICHUS
[TapooOpazoBanne w  KoHAeHcamus.  Mcmapenue.
6.12 Kumnenne. VYpaenpHas  Temsora — mapooOpa3oBaHMUSL.
' 3aBUCHUMOCTb TEMIIEPATypbl KUIMIEHUS OT aTMOC(EPHOTO
JTaBJICHHUS
6.13 BuiaxxHocTh BO3TyXa
6.14 DHeprus TOIMBA. Y IeJbHAs TEMJI0Ta CTOPAHUS
[lpunnunsl  pabotbl  TernoBbix asurarenei  KIIJ]
6.15 TEIUIOBOTO ABUrarens. TensaoBble ABUraTeNnd U 3alluTa
OKPYKaIoIlIe cpeibl
6.16 3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
mporeccax
[IpakTuyeckue pabOTHI:
6.17 OmpITel 1O OOHAPYXKEHUIO  JIEUCTBHS  CHII

MOJIEKYJIAPHOTO IPUTSKEHHUS.




OneIThl 10 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM
COJIM WJIM caxapa.

OnbITel 10 HAONIONEHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, )KUIKOCTEH U TBEPIBIX TeEIl.

Omnpenenenue 1aBIeHNUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JABJICHUS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHUs WIN OXJIAXKICHHSL.

[IpoBepka runoTe3bl JIMHEHHOW 3aBHCUMOCTH JIJIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIIepaTyphbl.

Habntonenne n3MeHeHust BHYTPEHHEH SHEPTUU Tella B
pe3yJbTare Terjaonepeaays U padboThl BHEIIHUX CHUIL.

HccnenoBanue SIBJIICHUS TerooOMeHa pu
CMEIIMBaHUU XOJIOAHOM U ropsyeil BOAbI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO
BOJIOM IpHU TemIooOMeHe ¢ HarpeTbiM MEeTaNIMYeCKUM
LUJIUHIPOM.

Omnpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucCapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/yXa.

Onpenenenue yieabHON TEMIOTHI IUIABJICHUS JIbJA.

6.18

@dusnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHWE W KalWUIIPHBIE SIBJIEHUS B IPHUPOAE,
KpUCTaJJIbl B IIpUpoae, uzinydyenue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOpPCKHUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa,
WHesl, CHera.

6.19

TexHu4eckue  yCTpOWCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIONB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTY TEJIAMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO

7.3 nons. [IpyHIMD Cynepno3uiuu IEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAioB. OJIEMEHTapHBIN

7.4 anekTpudeckni 3apsana. Ctpoenue aroma. [IpoBogHukn n
JUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHHUS
ANEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOT'O TOKA
JeiicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIAKOCTAX U radax




Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8
HanpsHKeHUe

79 ConpotuieHue MPOBOJIHUKA. VneabpHOE
CONPOTHUBJICHUE BEIIECTBA

7.10 3axon Oma JJ1 yyacTKa Lenu

711 [TocnenoBarenbHOE W NapajieIbHOE  COEIUHEHUE
MPOBOJTHUKOB

712 Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyia — Jlenua

713 DNEeKTPUYECKHE MMM M IOTPEOUTENN AICKTPUICCKOM
sHepruu B ObITy. KopoTKoe 3aMbIkanme

714 ITocTosuable MaruuThl. B3amMoaencTBHE ITOCTOSHHBIX
MarHuToOB

715 MarautHoe 1ojie. MarHuTtHoe 1ojie 3eMIM M  €ro
3HAYCHUE JIJIA KU3HU Ha 3emiie

716 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTo TOKa.
[IpumeHeHue 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOIO IIOJS Ha TMPOBOJHUK C TOKOM.

717 SJIGKTPOI[BI/II‘aTeJII)U IIOCTOSIHHOTO TOKa. HCI}OJII)?,OBaHI/Ie
3JEKTPOJIBUTaTeIeii B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIIOpTe

718 Oneitel  Papages. SlBieHME  DIEKTPOMATHUTHOU

) nHaykuud. [Ipasuino Jlenna

DNeKTpOTeHepaTop. Cnioco0mI MOJTyYeHUS

7.19 AIEKTPUUECKOMN SHEPrUH. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUHU
[IpakTuueckue padbOTHI:
OneITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIEH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DIIEKTPUYECKOTO TOJIA Ha
MMPOBOTHUKH U JTUDJICKTPUKH.
COopka u mpoBepka pabOTBl DICKTPUUECKON Ienu
MMOCTOSTHHOT'O TOKA.
N3mepenue u peryinpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UYIIETO Yepes3

790 PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAPSHKCHUS

Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTb
3JIEKTPUYECKOIO COINPOTUBIICHUS IPOBOJHUKA OT €ro
JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEUEHUs U MaTepuraa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Jisl CHJIBI TOKA IMPU MapauieIbHOM
coequHeHUH  pe3uctopoB.  OmpexneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYILIEr0 4epe3  PEe3UcCTop.
OmnpeneneHne  MOIIHOCTM — 3JIEKTPUYECKOIO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. VccaenoBanne 3aBUCUMOCTH




7.21

7.22

CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HalpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJIEHCTBUSI IIOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB MPH
ux oOweawHeHMHM ©  pasznencHun. VccnepoBaHue
JEHUCTBUSI DJIEKTPUYECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JIEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HalpaBlieHUs TokKa B Karymke. M3ydenue
JNEUCTBUSI MAarHUTHOTO TOJIs Ha TMPOBOAHHK C TOKOM.

KoncrpyupoBanue u HU3y4YECHUE paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KITA
3JIEKTPOJIBUTATENILHOM  YCTAHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOHUU:
HCCIICNOBAaHNEC W3MCHCHHN 3HAYCHUS U HaIlTpaBJICHUA
HMHAYKIIMOHHOI'O TOKa

Ouznyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBJICHUST B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3eMiu, JApeld MoICcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, TOJISIPHOE
CUSTHUE

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJIbTMETpP, PEOCTAT, CUYETUYUK DIEKTPUUECKON IHEPIUH,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEID
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSHHOIO TOKa

9 KITACC
Kon
pasnena Kop anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
MEXAHUWUYECKUE SBJIEHUA
31 Mexanndeckoe JBWKeHUE. MarepuanbHas TOYKa.
) Cucrema orcuéra

8.2 OTHOCHUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpPHOE NPSIMOIIMHENHOE IBUKEHUE
HepasaomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.

8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU

2 HEPABHOMEPHOM JBUKEHUH
2.5 VYckopeHnue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
JIBUKECHHE

8.6 Coboanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE nBHMKEHHE 1O OKpykHOCTH. [lepuon u

8.7 yacToTa oOpamenus. JIMHEWHass W yrioBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHHE
8.8 ITepBsiii 3akoH HproToHA
8.9 Bropoii 3akon HetoToHa




8.10

Tperunii 3akoH HproToHa

8.11

IIpuHIUI Cynepno3uuu CUII

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

Cuna TpeHus: cuila TPEHHUS CKOJBXEHMS, CHIIa
TPEHHUsI IOKOS, IPYTUE BUbI TPEHUS

Cuwia TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHUS.
Yckoperne cBOOOTHOTO MaCHHS

8.15

Jewxenne  mmaHer  Bokpyr  Connua.  IlepBas
KOCMHYECKasi CKOpocTh. HeBeCcOMOCTh U meperpy3ku

8.16

8.17

PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
TBEPJIOE TEIIO

PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
BpaieHusi. MoMeHT cuibl. LIeHTp TsKecTH

8.18

Nmnynbce Tena. M3menenune umnynbca. UMmyJibC CHIIbI

8.19

3aKOH COXpaHEHMsI UMITyJIbca

8.20

PeakTtuBHOE NBMKEHUE

8.21
8.22

MexaHnuueckas pa60Ta 1 MOIIIHOCTb

PaGota cun TsDKecTH, ympyroct, TpeHus. CBs3b
SHEPTrUuu 1 paboThI

8.23
8.24
8.25

HOTGHHI/IaJIBHafl OHEPTHUiA TCIIA, IIOAHATOI'O Hazg
MMOBCPXHOCTHIO 3eMin

[ToreHnuanbHast SHEPrUs CKATOW MPYKUHBI

Kunernyeckas sHeprus. Teopema O KHHETHYECKOU
SHEPrUu

8.26

8.27

3akoH COXPAaHCHUSA MEXaHU4YEeCKOH OHEPIrun

[TpakTudeckue paboTHI:

OrmpeziesieHne CpeIHEe CKOPOCTU CKOJIBKEHHS Opycka
WM JBWKEHUS IIAapHKa IO HAKJIOHHOW IIOCKOCTH.
OrnpeziesieHre YCKOpPEHUs Tella TMPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCHMOCTH IMYTH OT BPEMEHH MIPH
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HauaIbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HA4YalbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKECHHS
OT CWIbl HOpMajbHOro JaBieHus. OmnpeneneHue
kod(durmenta TpeHUs CcKoibxeHusa. OmnpenencHue
KECTKOCTU TPYKUHBL. OrmpeneneHue padOThl CHITBI
TpeHHs] TpU PABHOMEPHOM [JBWKEHHHM Tela IO
TOPU3OHTANILHON MoBepXHOCTH. OrmpenencHue padOThI
CWJIBI  YOpPYrocTH  Ipu  moabéMe  TIpy3a C
UCIIOJIb30BAHUEM  HEMOABUKHOTO U IMOABUKHOTO
0JI0KOB

8.28

dusnyeckue sSABJICHUS B IpUpoac: MPUIKUBEI U OTJIMBBI,
JABMKCHHUC IIJIAHCT ConHeuHon CUCTCMBbI, PCAKTHUBHOC




10

JABWIKCHUC )KMUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU
IIOJIOXKEHUSI, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebatenpHoe nemxeHre. OCHOBHbIC XapaKTEPUCTHKU
KoJie0aHui: TIeproJI, YacTOTa, aMIUTHTYAA

9.2

9.3

9.4

Maremarnueckuit u IIPYKUHHBIN MasITHUKU.
[TpeBpaliieHre sHEPIUn pHu K0JeOaTEIbHOM ABHKEHUH

3aryxammue KoneOaHus. BBIHYXJICHHBIE KOJCOAHHUS.
Pe3onanc

Mexanuueckue BoiHbl. CBOMCTBA MEXAHMYECKUX BOJIH.
[IponosibHBIE W TIONEpPEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHUsi. MexaHn4ecKue BOJIHBI
B TBEPAOM TeJI€, CEICMUYECKUE BOJHBI

9.5

3ByK. ['(poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wn¢pa3Byk u yabTpa3Byk

9.7

9.8

[IpakTuyeckune pabOTHI:

OmnpeneneHre  4acTOTBl M INepUoAa  KosieOaHW
MaTeMaTU4eCKOro MasTHHKA.

OmnpeneneHne 4YacTOTBl M INepUoAa  KosieOaHW
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH — TIepHOAa  KoyieOaHHA
NOJIBEIICHHOTO K HHUTH Tpy3a OT JIJIMHBI HHTH.
HccnenoBanne 3aBUCHMMOCTH — TIepHO/a  KoJieOaHHA
NpY)KUHHOTO MasiTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH neprozaa KoJeOaHmi rpy3a,
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a M JKECTKOCTH
npy>KuHbL. M3MepeHne yckopeHusi CBOOOIHOTO MaIeHHS
dusnveckue sSBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB

JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
IIYHaMH, 3XO

9.9

TexHudeckue yCTpPOMCTBA: 3XOJIOT, HCIOJb30BAHUE
YIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHeKTpOMaI‘ HUTHOC II0JIC. 3HCKTp0MaTHI/ITHBIe BOJIHBI.

101 CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31€KTPOMarHMTHBIX BOJIH

103 OnekTpoMarHuTHas npupoaa ceera. CKOpOCTh CBeTa.
BonHoBEBIE CBOMCTBaA cBETA
[TpakTiueckue paboThI:

10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TeledoHa
dusnueckue sBIEHUS B IpHUpPOJE: OHUOIOTHYECKOe

10.5 JeificTBHe BUJIUMOTO, yIBTPaduoIETOBOTO "
PEHTIE€HOBCKOI'O U3JTyYeHUH

10.6 TexHuueckue yCTpOMCTBA: KCIOJIb30BAaHHUE

QJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3HU




CBETOBBGBIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOUHMKH cBETa
11.2 [IpsAMoJIMHENHOE PaCIPOCTPAHEHUE CBETA
113 Otpaxxenue cseta. [Inockoe 3epkano. 3aKkoH OTpayKeHUs
cBeTa
11.4 [Ipenomnenue cBeTa. 3aKkOH MPEIOMJICHHS CBeTa.
[TosiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop styyei B JIMH3E
11.6 OnTuueckast cucrema Qoroanmnaparta, MHUKPOCKONA U
TeJecKona
11.7 I'maz xak onTudeckass cucrema. biuzopykocTs u
JAIIbHO30PKOCTh
11.8 Pasnoxxenue Genoro cseta B ciekTp. OnbiThl HhtoTOHA.
CrnosxeHue CeKTpajJbHBIX LIBETOB. Jlucnepcus cBeTa
[IpakTuyeckune pabOTHI:
HccnenoBanue  3aBUCHUMOCTH  yIJla  OTpasKeHUs
11 CBETOBOTO Jy4a OT yIJla T eHHs.
W3ydyeHne xapakTepuCTUK M300pakeHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOIO Jiyya OT yIJjla MaJeHMs] Ha TPAHULIE «BO3AYX —
11.9 CTEKIION.
[Tomyuenue n300pakeHH C TOMOIILI0 COOMpPArOIICH
JIUH3BL.
Ornpenenenre POKYCHOTO pACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JINH3HI.
OnBITHI MO Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnBITH 1O BOCIPHUSTHIO IIBETA MPEAMETOB MPU HX
HaOJII0JIEHUU Yepe3 I[BETOBbIE (QUIIbTPHI
duznueckue ABJICHUS B npupoie: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BE€TA TEN, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)
11.11 TexHuueckue YCTpOMCTBA: OUKH, MIEPUCKOII,
) dboToanmapar, ONTHYECKHUE CBETOBO,IbI
KBAHTOBBGIE ABJIEHUA
12.1 Omnbiter Pezepdopna u 1utaneTapHas Mojzenb aroma.
Mopeins atroma bopa
122 Hcnyckanve W morionieHue cBera aToMoM. KBaHTBHI
] JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
12 124 Crpoenre atomHOro sigpa. HyKIOHHAas — MoOJelb
) aToMHOro siapa. M3o0Tomnsl
125 PannoaktuBHbie npeBpamieHus. llepuon momypacnana
ATOMHBIX sITIEp
12.6 Snepuble peakiuu. 3aKOHbI COXPAHEHUS 3apsAIOBOTO U
MacCOBOT'0 YHCET
12.7 OHeprus CBsI3u aTOMHBIX sziep. CBsA3b MACChl U SHEPTUHU




Peaknuu cunresa u nenenus suep. VICTOUHUKY SHEpruu

12.8 N
CounHiia 1 38631
12.9 Snepnas _ DHEpreTHKa. JelictBue  paarOaKTUBHBIX
U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
Habnioienue CIUIOMIHBIX W JIMHEHYAThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEKOB: HM3MEpPEHUE DHEPIHMM YACTHIIBI
10 TOPMO3HOMY TyTH (110 oTorpadusm).
W3mepenne paaroakTUBHOTO GhoHa
dusuyeckre SBICHUS B MNPUPOIE: ECTECTBEHHBII
pasoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PpAJUOAKTUBHBIX H3JIy4YCHUH HA OPraHU3M
YeloBeKa
12.12 TexHuueckue yCTpoiicTBa: CHEKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETP, Kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTaBIECHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasyroueil poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOruid, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH W MX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSCHEHHE MPOLIECCOB OKPY’KAIOLIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHMS O BMJAX MaTepuu (BEILECTBO U MOJE), O ABMKEHHUU Kak
crioco0e CyI1ecTBOBAHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3inyatrh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXKAalOUIEM MHpE, BBIIEIAS HUX CYLIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHWE UX JUIsl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H
MPOLIECCHI, UCTIONB3YS GyHIAMEHTAIbHbIE U YMIUPUYECKUE 3aKOHBI

YMeHne onuchIBaTh N3YYEHHbBIE CBOWCTBA Tell U (U3MUECKUE SBIICHHUS,
UCIIONB3YS (PU3UUYECKHE BETUYHHBI

BnageHnue ocHoBaMM METOJOB HAay4YHOTO [O3HAHUS C Y4ETOM
coOuro/IeHHs MpaBUil O€30MacHOro Tpyna: HaOuoieHHe (PU3NIECKUX
SIBJICHU

YMEHHE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANIbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATD €0 PE3yIbTaThl, (HOPMYITUPOBATH BHIBOIbI;
MIPOBEJICHUE NPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKLUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIU3UPOBATH IIOJYyUEHHBIE PE3YJIBTATHI C
Y4E€TOM 3a/IaHHOU MOTPENIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MIPOBEICHUE  HECJIOKHBIX  AKCIEPUMEHTAIBHBIX  HMCCIIEIOBAHUN;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJBHYIO YCTAaHOBKY U
MPOBOJWUTH  HUCCJIENOBAHME IO  HMHCTPYKUWH,  MPEJICTABIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpauKoB, yUUTHIBATh MOTPEUTHOCTH, JI€JaTh BHIBOABI IO Pe3yJibTaTaM
MCCIJIEJOBAHMUSI

[TorManue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  MOJIENEH




(MaTepuasnbHas TOYKa, aOCOMIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, XHJIKOCTeH M TBEPIBIX Tell, IUIAHETapHas MOJCIh aToMa,
HYKJIOHHAs MOJIC]Ib aTOMHOTO SJIpa) U YMEHHUE MPUMEHITh WX IS
00BSICHEHUS (PU3UIECKUX MPOIECCOB

VYMeHne oOBICHATh (U3MYECKHE MPOLECCH W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallMid MPaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIBISATH IPUIUHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONMOPON Ha M3yUEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHUH),
UCTIONB3YSl 3aKOHBI W (popMysbl, CBs3bIBaOIIUE (pU3UYECKHE
BCJIMYMHBI, B YAaCTHOCTH, 3allMChIBATh KPATKOE YCJIOBUE 3ajayH,
BBISBJISITH HEJOCTAIONINE JAaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIE ISl €€ PElICHUs], UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHCTUYHOCTh TOJIYyYESHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHUE ONPEICIIATh Pa3MEPHOCTb
(bU3HYECKON BETMIMHBI, IOTYICHHON TPU PEIICHUU 3a1a9U

YMeHue XapakTepu3oBaTh MPUHLUIBl JACHCTBUS TEXHUUYECKUX
YCTPOHCTB, B TOM YHCJI€ OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJOTMYECKUX IPOLECCOB M0 MX OMMCAHUIO, UCIOJb3YS 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoauMmble (QU3NMUEcKue
3aKOHOMEPHOCTHU

10

11

VYMeHrue UCHONb30BaTh 3HAHUS O (U3MYECKHX SBJICHUAX B
MOBCEIHEBHON JKM3HM i o0ecriedeHuss O€30MacHOCTH NIpH
oOpamieHUn ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHHYECKUMHU
YCTpOICTBaMM, COXpPAaHEHHUsS 3/I0pOBbS U  COOJIIOJIEHUS HOPM
DKOJIOTUYECKOIO IIOBEIAEHUS B OKpYyXKaroLeHd cpele; IMOHUMAaHHE
HEOOXOJUMOCTH NPUMEHEHHUS IOCTHKEHUN (PU3MKKM M TEXHOJIOTMH
JUISL PAllMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS

OneiT TOMCKa, TpeoOpa3oBaHUs M MpPeACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpP)KAHUSI C HCIOIb30BaHMEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHUW; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHUUH W
JIONIOJTHUTENBHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJB30BaTh  IPHU
BBITIOJITHCHUH YYE€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepuajbl, PECYpPChl CETU
WNutepuer; Bmamenue 0a30BBIMM  HaBBIKAMH — TIPEOOpa3oBaHUS
uH(pOpMallMd U3 OJHOH 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
co371aBaTb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpPMAIIUU U3 HECKOJIBKIX UCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon
1

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
OTHOCHTENBHOCTD IBHKEHUS

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CpEeTHEH cKopocTu: v = S/t
PaBHOMEpHOE TpSIMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI T€la OT
BPEMEHU B CIIy4yae PaBHOMEPHOT'O IMPSIMOJMHEUHOIO IBUKEHUS:
13 x(1)=xq +u
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, MPOEKIUU
NEepEeMENICHHs, IyTH, KOOpPAMHATBI NPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUH
3aBUCHUMOCTh KOOpPJMHATBHl T€jJa OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sx{f} =1'-|;|: *f_l'.?x * £y
Fan
@opMmyibl Ul TPOEKLUUU NEPEMELIEHUS, NMPOECKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
14 .s]_(r]=vm_-r+a]_-3.
U.\'('f) =Up, +d, -1,
a.(f)=canst,
UIIL - Ul.'rL =2{I_T.5'_T
I'paduku 3aBUCHMOCTH OT BpPEMEHM JJsl MPOEKIUH YCKOPEHHUS, NPOEKIMU
CKOPOCTH, NPOEKLUHU IEepeMEelIeHUsl, KOOpAUHAThl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABH>KEHUU
CBobonnoe nazgeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I0
BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
IPOEKIMH CKOPOCTH M KOOPJAMHATHI TNpH CBOOOJHOM TMaJ€HUU Tenla IO
BEPTUKAIIU
CKopocTh pPAaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHOCcTH. Hampasnenue
CKOPOCTH.
®opmyna g BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYXHOCTU U IHEPHOL
oOparreHus:
1.6 , _ 2TR
T

LentpocTpemutenbHoe yckopeHue. HampapieHwe 1EHTPOCTPEMUTENBHOTO
yckopeHus. @opmyria J171sl BBIYUCICHUS YCKOPEHUSI:




R
®dopmyia, CBI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

1.7

1.8
1.9

Macca. I[InoTHOCTB BCIIICCTBA. q)OpMy.]'Ia JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BektopHas ¢usuueckas BesnyuHa. CliokxeHue cuil
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTL BCKTOpa YCKOPCHU TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ Ha
TCII0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fr y=-F_,

1.12

1.13

TpeHHe IMOKOS U TPCHUC CKOJIbKCHUA. d)opMyna IJI1 BBIYUCIICHUA MOAYJISL CHJIbL
TPEHUS CKOJILXKCHUA:

FTP=M'N

Hedopmaruss Tenma. Ynpyrue u Heynpyrue naegopmanuu. 3akoH yHpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My - 1M~
F=G.-—L1_2

R
Cwiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

dopmya a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H oBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMu4eckasi CKOPOCTb.
HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHast Gu3NUYECcKas BeTHIHHA.
D=mi

HNmnynsc cucremsl Ten. U3MeHeHue ummnyJibea. MiMImyabe cuiibl




1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIS 3aMKHYTOﬁ CHUCTEMBI TCII.
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckast pabora. @opmyia st BEIYUCICHHS paOOThI CHITBL:
A=Fsooso
Mexannueckass MOIITHOCTD:

A
r

N=

1.18

Kunernueckas n MNOTCHIMAJIbHAas SHCPIrus. CDopMyna JJIA BBIYHMCIICHU A
KUHETHYCCKOU OHCPIuu:

m°
E, =——

o2
Teopema o kuHeTHUeCcKOU d3Heprun. Popmyiia A1 BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tela, OJHATOrO
HaJ 3eMIIEH:

E,=mgh

1.19

Mexannyeckas SJHEprus:
E=E;.+E »

3aKoH COXpaHEeHMsI MeXaHN4eCcKOoM sHeprun. Popmya s 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpEHUS: £ = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHMUS.

1.20

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Preruar. MomeHT cuiisl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510KkU. KITJ] mpocThIx MexaHH3MOB,
n= Anonessan
A‘S&I‘IZEEBEEHH

1.21

[aBienue TBEpIOTO TENA.
®opmyra 1751 BBIYUCIICHUS IaBJICHUS TBEPIOTO Tena:
F
P= ch
JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mppocraTuyeckoe naBleHUE BHYTPU KUAKOCTH.
dopmyra 15 BBIYMCICHUS TABICHUS BHYTPH KUIKOCTH:

p=pgh+p_,




1.22

1.23

1.24

3akoH [lackains. ['uapaBnuueckuii npecc

3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAJIKUBAIOIICH CHJIBI,
JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM Ias:

F_ﬂw_ =pgV

Vcnosue nnaBanus tena. [InaBanue Cya0B M BO3QYXOIIJIaBAHHUEC

Mexanuueckue KojieOaHus. AMIUINTYJa, MEpPHOJ M 4YacToTa KojieOaHWM.
dopmyia, CBA3bIBAIONIAS YACTOTY U NIEPUO]] KOIEeOaHUI:

1
V=
T

1.25
1.26

1.27

Marematnueckuii M NpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHepruu npu
K0J1eOaTeIbHOM JIBUKEHUU

3aTyxa}omI/Ie KoJe0aHusL. BBIHY)KIIGHHLIG Kxonebanus. Pe3oHanc

MexaHuueckue BOJHBI. [IpooibHBIC W TONEpeYHble BOJHBI. J[IMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

1.29

1.30

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
IByX cpell. MH(dpa3Byk U ylibTpa3ByK

Ilpakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CHUIIbI
YOPYTOCTH; CpelHEH CKOPOCTH JBMKEHMSI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYrOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOIbEME TPpy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJBI OT 00BEMa MOTPYKEHHOM
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIbI YNPYrOCTH, BO3HHMKAKOIIEH B MPYXKUHE, OT CTEIECHH
negopManuu NPy KHUHbI, YCKOPEHUs1 OpycKa OT yIJia HaKJIOHA HAIlPaBISIONICH;
nepuoja (4acToThl) KoyieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHoJa KoJieOaHMI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecuUs pplyara

Qusuueckue sA61eHUs 6 Npupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B JKUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B PUPOJIE U
TEXHHKE, TPWINBHl W OTIUBBI, JBUXKEeHHE IaHeT CONHEYHONH CHCTEMBI,
PEaKTUBHOE JBUKCHHE KUBBIX OPTaHU3MOB, PhIYAard B TEJIE YEIOBEKa, BIUSHUE
aTMoc(epHOro HaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPHUSTHE
3BYKOB KHUBOTHBIMH, 3eMJIETPICEHHE, CEUCMUUECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoticmea. CUUJOMETP, NATYUKU TOJIOKEHHS, PACCTOSHHUS U
YCKOpPEHUs, AWUHAMOMETp, IOAIINWIHHUKN, PAKEThl, pblYar, IOABUKHBIA U
HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXAaHHU3MBI B OBITY,




COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, TMAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEH
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BemecTBa. Mojenu TBEPAOTo, )KUIAKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIECTBA.
Kpucrammudeckue u amopdHbIe TeIa
29 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABUKEHUS YacTHI] C
' TeMIiepaTypoi. bpoyHoBckoe nBmwkenue, muddys3us
2.3 CMmauuBaHue ¥ KaWJUISIPHBIE SIBIICHUS
24 TemnioBoe paclIupeHue U cxatue
2.5 TemnoBoe paBHOBECHE
26 BuyTpennsist sneprus. Pabora m Teruomepenaya Kak CIOCOOBI HM3MEHEHHS
) BHYTPEHHEH SHEPTUHU
2.7 Bunapl Tenonepeaaun: TENIONPOBOAHOCTh, KOHBEKIIMS, N3JTyYEHUE
HarpeBanue wu oxnaxnaenue Ten. KoaumyecTBO  TEIIOTHL. Y eiabHas
TEIIOEMKOCTD:
2.8
O=cm(t,~t)
3aKOH COXpaHEHHWS PHEPrMM B TEIIOBBIX MpOIEccax. YpPaBHEHHE TEIIOBOTO
Oaianca:
2.9 _
O +0, +..=0
Hcnapenue u konaeHcauus. 3MeHeHHME BHYTpPEHHEH HHEprud B Ipolecce
210 WCTIApeHUsI MW KOHJAeHcauuu. KumneHue IKUAKOCTH. YAenbHas TerioTa
) napooOpa3zoBanus: L = O/m
2.11 BnaxunocTs Bo3ayxa
[InmaBnenne wn Kpuctasmmsanus. J3MeHeHMe BHYTPEHHEW DHEpPruM IIpH
MJIaBJICHUU U KPUCTAUIM3AIMH. Y 1eJIbHAsI TeIUIOTA IJIaBJICHUS:
2.12 ?L_Q
m
BuyTpeHHsIs1 s5Heprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [Tpunummne! padotel TeroBbix asurareneil. KIIJ[ TermoBoro npuratens
Ilpakmuueckue pabomol
H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOrO LIWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (DUKCHPOBAHHOM
215 Macchl, B KOTOPYIO OIIYLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,

OTJAHHOI'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIIYCKaHUA €ro B BOAY KOMHATHOH
TCMIICPATYPEI; OTHOCUTEJIBbHOM BIIAXKHOCTHU BO3yXa, y,Z[GJIBHOfI TCIIJIOTHI
IUIaBJICHUSA  JIbJA. HCCJ’ICI{OB&HI/IC HU3MCHCHUA TEMIICpATYpbl BOJAbI IIPHU
Pa3IMYHBIX YCIOBUAX; SABJICHHA TEII000MEeHa npu CMCIIMBAHUU XOHOHHOﬁ u




ropsiuei BOJbI; MpoIiecca UCIapeHUsI

Dusuueckue AG1EHUS 8 npupO()e: MOBCPXHOCTHOC HATSXKCHUC W KaAIIUJIIAPHBIC

2.16 SIBJICHUS B MPUPOJE, KPUCTALIBI B mpupojie, uzinydenue ColiHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
Texnuueckue ycmpoticmea: KanvUISpbl, IPUMEPBI UCTIOIb30BAHUS KPUCTAILIOB,

217 KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIJICHUS

’ JIOMOB, TUTPOMETPHI, TICUXPOMETp, MmapoBasi TypOWHA, BUTaTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHU A

3.1 OunekTpusanusd Teil. [[Ba Buja 3IeKTpUUeCKUX 3apsJioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia

34 Onekrpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IlpuHuun

) CYNEPHO3UINH JIEKTPUUECKUX TMOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenn »snexkTpuyeckux 3apsaoB. JIeHCTBUE AJIEKTPUYECKOTO TONs Ha
) NeKTpUIecKue 3apsabl. [[pOBOAHUKY U JUICKTPUKU
[TocTostHHBIN 2nekTpuyecKuil TOK. JlecTBus aekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=q/t, U=A4/q
DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma miis yyacTka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COENMHEHUE MPOBOTHUKOB:

I,=L: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U =U;:I=1+I; Rz%.
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
310 Pa6ota 1 momHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH />xoyns — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TMOJIE MNPSIMOTO IMPOBOJHUKA € TOKOM. JInHUM
) MarHUTHOW MHIYKIIHMHA
313 MarautHoe 10J€ IOCTOSIHHOTO MarHuTta. B3aumonelcTBHE NOCTOSHHBIX
) MAarHuToB
3.14 JleficTBHEe MarHUTHOTIO IOJIsSI HA IPOBOJAHUK C TOKOM
3.15 OnbiThl Papajes. SABaeHne 3J1eKTpoMarouTHOM nHayKimu. [Ipasuno Jlenma




Ilpakxmuueckue pabomul

W3mepeHnne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOMIETO B IPOBOJHUKE
(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

3.16 COIMPOTHUBIICHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOr0 CEYSHUS U
YAEIBHOTO COIPOTUBIICHHUS.
[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUU IPOBOJAHMKOB; IpaBWJIAa JUISl CHJIBI AJIEKTPUYECKOTO TOKa IIPH
napauieIbHOM COeIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue sA61eHUs 6 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,
3.17 AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE T0JI€ 3€MJIH, APEiQ MOJIIOCOB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu,  DJIEKTPOOCBETUTENbHBIE  MPHOOPBI,
3.18 HarpeBaTeNIbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
[PEIOXPaHUTENHU, D3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 OneKTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHUTHEIX BOJIH
3.20 JlyueBas monensb cBeta. IIpsiMonnHeliHOe pacpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio
3.22 [Tpenomiienue cBeta. 3aKOH MPEIOMJICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTHYecKas cuia
) auH3el: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckue npuoopsl
IIpakxmuueckue pabomoi
W3MepeHue onTHYECKOM cuibl coOHMparomielt JMH3bI; (POKYCHOTO pacCTOSIHUS
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U U300paKeHMUs,
396 KOTZa MPETMET PacmoNoKeH B IBOHHOM (hoKyce), moKa3aTessl IPeOMIIeHUs CTEeKIa.
) UccnenoBanue cBoOWCTBA HM300pa)K€HWs, TIOJYYEHHOTO C  TOMOIIBIO
coOuparonield JTMH3bl; U3MEHEHUsI (POKYCHOTO PAcCTOSIHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJla NPEJIOMJIEHHS CBETOBOIO Jiyda OT yrja MaJeHHs] Ha TpaHHIIe
«BO3JTyX — CTEKJIO»
397 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOI, QoToanmapaT, ONTHYECKHE
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-u3nyueHus. Peakiun anbda-u Oera-
pacmaja
4.2 OmnsiThe Pe3epdopaa o paccestauio anbda-gacruil. [Inanerapras Mogens aToMa
4.3 Cocras aromHoro sapa. M3oronsl
4.4 IIepuon nonypacnanga aTOMHBIX SAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEIN
46 Qusuueckue A61eHUs 6 Npupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyYEHHUE MPHUPOJHBIX MHUHEPAJIOB,




I[GﬁCTBHG PaarOaKTUBHBIX I/ISJIleeHI/If/’I Ha OpPraHuvs3M 4YCJIOBCKaA

4.7

Texnuueckue ycmpoticmea: CEKTPOCKOI, MHAUBUAYAIbHBINA JO3UMETp, Kamepa
Bunbcona, sinepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






