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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTABJICHA Ha
OCHOBE TIOJIOKEHHUI U TPeOOBaHMI K pe3yjbTaTaM OCBOCHUSI Ha 6a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTeabHON Mporpammel, mpeacTtaBieHHbx B OPI'OC OO0, a Takxke ¢ y4éTom
dbenepanbHOl paboueil mporpamMMbl BocniuTaHus v KoHuenmuu mnpenogaBaHus y4eOHOro
npeaMeTa «Pru3uKay.

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTrO OOIEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE TIOJIOKEHHUM U TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS Ha 6a30BOM ypOBHE OCHOBHOM
oOpaszoBaTeapbHON Mporpammel, mpeacTaBieHHbIXx B @I'OC OOO, a Takxke ¢ y4eToMm
dbenepanbHOl paboyeil mporpaMmbl BOCIHUTAHUS M KOHIIENIMU TMPENOJaBaHUs y4eOHOTro
npeamera «OU3uKa».

Copnepkanue  mporpaMMbl  TI0  (U3MKE  HAmpaBieHO Ha  (QopMupoBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOMIMXCS W OpraHU3alui0 U3ydeHus (U3MKU Ha
JeATeIbHOCTHOUM OCHOBE. B mporpamme no (pu3uke y4YUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanuzanuu TpedboBaHuitk ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM U
METalpeJMETHBIM ~ pe3yJbTaTaM  OOy4YeHHs, a TaKkKe MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUsI.

[Iporpamma 1o (u3MKe yCTaHaBIMBAeT paclpejelieHne y4eOHOro Marepuana 1o
rogaM o0y4eHust (o Kiaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh M3YUYEHUs
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOIO COJIEPXKAHUSI U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIUXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa € ILEIbIO OKa3aHUS METOAMYECKOW MOMOIIU
YUYUTENIO B CO3/IaHUU pabouel MporpaMMBbl 0 Y4EOHOMY MPEIMETY.

®u3rka SABIAETCS CUCTEMOOOPA3yIOIIUMM JJii €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEIMETOB, TOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB W SIBJIICHUMA,
M3y4aeMbIX XHUMHUEH, OUOIOTHel, acTpoHOMHEH U (pu3udeckoit reorpadueil, BHOCUT BKJIaJl
B €CTECTBEHHOHAy4YHYI0 KApTUHY MHUpa, NPEIOCTaBIseT HauOojiee SCHbIe 00pasilbl
MPUMEHEHHUS HAy4YHOrO METOJia TMO3HAaHWUs, TO €CTh CI0co0a MOJYyYEeHHUS! JTOCTOBEPHBIX
3HAHUUN O MUDE.

Omna w3 THaBHBIX 3a1ad  (PU3HYECKOro 00pa3oBaHHUS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (JOPMUPOBAHUU €CTECTBEHHOHAYUYHON T'PaMOTHOCTHU U MHTEpeca K
HayKe y 00y4arommxcs.

N3yuyenue ¢u3uku Ha 0a30BOM YPOBHE IMPEANOJIAraeT OBJIAJECHUE CIETYIOIIMMU
KOMIETEHTHOCTSAMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSTH SBIICHUSA,

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICAOBAHMUS;

e UHTEPIPETUPOBATH JaHHbIE M HCIOJIL30BaTh HAy4YHbIC JOKA3aTeJIbCTBA IS

MOJTYYEHHUSI BEIBOJOBY.

[enn u3ydeHus: Gpu3uku HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMpPENCICHBI B

KOHIICTIIIUM ~TIpernojaBaHus ydeOHOro mnpeamera «@Pusmka» B 00pa3oBaTeIbHBIX



opranuzauusx Poccuiickoir denepainm, peaau3yoluXx OCHOBHbIE 00111€00pa30BaTeIbHbIE
MIPOTPAMMBI.

[enun n3ydenust GuU3nUKu:

e TNPUOOPETEHHE HHTEpEca U CTPEMJICHHS OOYyYalolUMXCS K HAyYHOMY H3YUYEHHIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe¢ TMO3HaHWS | (HOPMHPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

o (¢opMHpOBaAHHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3Yy4YEHHs] OCHOB
CTpOEHUS MaTepuu U QyHIAMECHTAIBHBIX 3aKOHOB (DM3HKH;

e (¢opMHupOBaHWE TPEACTABICHUNA O ponu (U3UKA IS PA3BUTHS  APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

e pa3BUTHE TMPEJCTABICHUN O BO3MOXHBIX cdepax Oymayiiel mnpodecCHOHAIBHOM
JeSTEeIbHOCTH, CBA3aHHOM C (PU3MKOM, MOJrOTOBKA K JalbHEiIIeMy OOy4YEeHHIO B
ATOM HaIpaBJICHUH.

JlocTikeHne 3THUX Lenell mporpaMmbl MO (PU3UKE HAa YPOBHE OCHOBHOTO OOULIETrO

oOpa30oBaHUs 00ECTICUMBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

e TMpUOOpETEHHE 3HAHUN O JUCKPETHOM CTPOEHHUU BEIIECTBA, O MEXAHHYECKHX,
TEIJIOBBIX, DJICKTPUYECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TpPUOOPETCHHE YMEHHUM OMUCHIBATH U OOBICHATH (DUINUECKUE SBICHUSA C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHH;

e OCBOCHHME METOJOB PEIICHUS MPOCTEHIINX PACUETHBIX 3aJlay C MCIOJIb30BAHUEM
bu3HYEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHC YMCEHHUW HAOIIOMATh TPUPOJHBIC SBICHUS | BBINOJHATH OIBITHI,
nabopaTtopHble padOThl U SKCIEPUMEHTAIIbHBIE UCCIEAOBAHUS C MCIOJb30BAHUEM
WU3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuen HU3NIECKOTO COJIEP KAHMS, BKITIOUYas
UH(OPMAIIUI0O O COBPEMEHHBIX JOCTHMKEHUSAX (PU3UKH, aHAIU3 U KPUTHYECKOE
OlLICHMBaHUE MHPOPMALINH;

e 3HAKOMCTBO cO cdepamMu MNpodEeCCHOHAIBHON NEATEIbHOCTH, CBSI3AHHBIMU C
bu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMH Ha JOCTIKCHHSIX
bu3nYecKoil HayKH.

OO61iee yKciio YacoB, PEKOMEHJOBAaHHBIX JIs1 U3y4YeHHs (PU3uku Ha 0a30BOM YpPOBHE,

— 238 4qacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeln0), B 8 kiracce — 68 dacoB (2 Jaca B
HEJIEITIO), B 9 KJIacce — 102 gaca 3 yaca B HEJICITIO).

[Ipennaraemeiii B mporpamMme o (puU3MKe MepeyeHb J1abopaTOpHBIX PabOT U OMBITOB
ABJIAETCSI PEKOMEHJATENbHBIM, YYUTEIb JI€JACT BBIOOp NPH IMPOBEACHHUM JaOOPATOPHBIX
paboOT W ONBITOB C YYETOM HHAMBHUIYaJIbHBIX OCOOEHHOCTEW OOyyaroluxcs, CIHCKa
DKCIIEPUMEHTAJIBHBIX 3aJaHUi, NpPEIJaraéMblXx B paMKaX OCHOBHOI'O TOCYJapCTBEHHOIO
’K3aMEHa o (pU3MKe.



COAEPKAHUE OBYUEHUA

7 KIIACC
Pu3ukKa u e€ poJib B IO3HAHUM OKPY’KaIOLIEero Mupa.
®usuka — Hayka O npupoxae. SBieHus npuponbl. PuU3NYECKUE SBJICHUS:

MEXAaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenUUMHbI. M3Mmepenue Quanyeckux BenuyuH. Ousznyeckue npudopsbl.
ITorpemHocTs U3MepeHnii Mex1yHapoHast CUCTEMA €IUHULL.

Kak ¢u3suka u n1pyrue ecCTeCTBEHHbIE HAYKU U3Y4YaroT pupoay. EcTecTBeHHOHAYYHBIH
METOJI TIO3HAHWs: HaOJOJIEHHEe, MOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABUKCHUE TUIIOTE3,
HKCIIEPUMEHT TIO0 TPOBEPKE TUIOTE3, OOBICHEHHE HalIogaeMoro siBineHus. OnucaHue
(bu3HYECKUX SIBJICHUM C MOMOIIBIO MOJIeTIeH

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, SJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUSL.

2. Ousuyeckue nTPUOOPHI U TpoIeaAypa MPSIMBIX HW3MEPEHUN aHaJOTOBBIM U

1ppoBBIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OmpeneneHre UEHbI I€IEHUs IIKaJIbl U3MEPUTEILHOIO MTPUOOpa.

2. M3mMepeHue pacCTOAHUM.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MaJIbIX TE.

5. M3MepeHue TeMmrepaTypbl NP MOMOIIM KUAKOCTHOTO TEPMOMETpA WU AaTUMKA

TEMIIEPaTypHl.
6. IIpoBenenue uccnegoBaHUs IO MPOBEPKE TMIIOTE3bl: JAJBHOCTH MOJIETA IIAPHUKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKa.
IlepBoHaYabHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl U MOJEKYJbI, UX pasMepbl. OIBIThI, JTOKa3bIBAKOLINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JBmxxenue yactul BemiecTBa. CBsI3b CKOPOCTH ABMYKEHHSI YACTHI] C TEMIIEPATypPOM.
BbpoyHoBckoe nBuwxkenue, nuddysua. BzaumoneiicTBue 4acTuil BEIIECTBA: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHsI BEILECTBA: CTPOCHHE Ta30B, JKUAKOCTEM W TBEPIBIX
(kpucTaminyeckux) Tena. B3auMocBsi3b MEXAy CBOMCTBAMHU BEILIECTB B PA3HBIX arperaTHbIX

COCTOSIHUSX M UX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. (OCcOOEHHOCTH —arperaTHbIxX
COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmrongenune OpOyHOBCKOTO JIBHKEHHSI.

2. HaGmonenue nuddysum.

3. HaOmionenue siBneHui, OOBACHSIOMIUXCS NPUTSHDKEHUEM WM OTTaJKUBaHUEM
YacTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.



1. OmeHka mraMeTpa aToMa METOJIOM PSIOB (C HCTIOIB30BaHUEM (GoTorpaduii).

2. OmbITHI 10 HAOJIOCHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSIKEHUS.

JABUKEeHMEe M B3aMMOAeCTBHE TeJl.

Mexanunueckoe ABWkeHUE. PaBHOMEpHOE M HEepaBHOMEpPHOE JBUXKEHHE. CKOPOCTD.
CpenHssi CKOpoCTh TP HEPABHOMEPHOM JIBUKEHUU. PacueTr myTu U BpeMEHU JABUKEHUS.

SIBieHne MHepUMU. 3aKOH MHEpLMU. B3aumojaeiicTBue Tea Kak MpUYMHA U3MEHEHUS
CKOPOCTH JIBM>KEHUs Tel. Macca kak Mepa MHEPTHOCTH Tena. [InotHocTs BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMa BEIIECTRA.

Cwita Kak xapakTepHUCTHKa B3amMoaercTBus Ten. Cuna ynpyroctd M 3akoH [yka.
N3mepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBlIeHHE TATOTEHUs U cuia Tsxkectu. Cuna
TSKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. CnokeHue cuil, HalIpaBJIE€HHBIX 10
oaHoil npsimoi. PaBHoxe#cTByromas cuwi. Cwia TpeHus. TpeHHE CKOJBXKEHHUS U TPEHHE
nokosi. TpeHue B pUpoIE U TEXHUKE.

Hemoncmpayuu.

HaOnroienrie MexaHu4ecKoro IBUKEHUS Tea.
N3mepeHne CKopoCTH MPSAMOJIUHENHOTO ABUKEHHS.
HaOGmronenue siBneHust THEPIIUY.

1
2
3
4. HaOmroneHue n3MEHEHUs! CKOPOCTH MPU B3aUMOJIEUCTBUH TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cll0)EeHUE CUJI, HAlPaBJIECHHBIX 110 OJHOU MPSIMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOrO JABMXEHHS (IIapuKa B >KUJIKOCTH, MOJAEIU
ANIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuKa Mo HaKJIOHHOM
IJIOCKOCTH.
Omnpenenenne WIOTHOCTU TBEPAOTO TeENa.

4. OmnbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh pACTSLKEHHS (aedopMaliii) Mpy>KUHbI
OT NPUJIOKEHHOM CHUJIBI.

5. OmnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT BECa Tena
U XapaKkTepa COMPUKACAIOIINXCSI TOBEPXHOCTEH.

J/laBJjieHHe TBEPABIX TeJI, )KUAKOCTEH U ra3os.

JaBnenue. CnocoObl yMEHbIIEHHWS U yBEIMYECHMs JaBieHus. JlaBineHue rasa.
3aBUCHUMOCTh JaBJICHHS Ta3a OT o0bema, TemmepaTypsl. [lepemaua naBiaeHHs] TBEPIbIMU
TeJIaMu, KUAKOCTSIMU U razamu. 3akoH [lackans. ITneBMaTnueckre MalIuHbl. 3aBUCUMOCTD
JaBJICHUS )KUJKOCTH OT MIyOuHbI. ['napoctatuueckuii mapagokc. CooOLaroUecs: Cocyabl.
['MapaBnuyecKkue MEXaHU3MBbI.

Atmocdepa 3emnu u armocepHoe napieHue. [I[puunHbl CylecTBOBaHHS BO3TYIIIHON
obonouku 3emnu. OnbiT Toppuuerm. M3mepenue atMocepHOro AaBieHus. 3aBUCUMOCTh
aTMOoc(epHOro JaBJi€HMsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl uisi u3MepeHus
aTMOC(EpHOI0O JaBJIECHUS.



JlelicTBHE JKHMAKOCTHM W Ta3a Ha MOIPYKEHHOE B HHUX TeJIO. BbITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxormiaBanue.
Hemoncmpayuu.

AN L A

N

3aBUCUMOCTh JABJICHUS ra3a OT TEMIEPATypPhl.

Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

Coobmaromuecs: CoCyabl.

['mapaBnuyeckuit mpecc.

[IposiBienue nelcTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAIKMBAIONIECH CHUJIBI OT OOBEMa MOTPYKEHHOM YacTh Tela H
TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IiaBaHus TeN: IUIABAHUE WJIM TOTPYXKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1.

HccnenoBanre 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMA MOrpYyXKEHHOW B
JKAJKOCTb YaCTH TeJA.

OnpeneneHue BBITAIKUBAIOIIECH CUIIBI, JACUCTBYIOIIEH Ha TEJIO0, NOTPYKEHHOE B
KUIKOCTD.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIECH CHUJIbI, JEHCTBYIOUIEH Ha TEJIO B
KAJKOCTH, OT MaCChI TEJA.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAOIIEH CHUJIbI, IEHCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT 00bEMA MOrpyXKEHHOW B JKUIAKOCTb YAacTU Tejla U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeomeTpa WIH KOHCTPYMPOBAHHE JIOJKH M ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MeXaHM3MBbI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. I[lpuMeHeHue npaBuia paBHOBECHs pblyara K OJOKYy. «30J0TOE TMPaBHIIO»
mexanuku. Koapdumuent monesnoro aeiicteus (nmanee — KIIJI) mpocTeix mMexaHHU3MOB.
[IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckasa sHeprus. Kunetnueckas u noteHuuainbHas sHeprus. [IpeBpaienue
OJIHOTO BMJIa MEXaHUYECKOM SJHEPTUU B IPYrON. 3aKOH COXPAHEHUs SJHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1.

Omnpenenenue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM [IBIDKCHUH Tejla Mo
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanne ycinoBUid paBHOBECHS pblyara.

N3mepenne KIIJI HakIOHHOM TITIOCKOCTH.

N3ydeHue 3akoHa COXpPaHEHUSI MEXaHUYECKON SHEPTHUH.



8 KVIACC

TensioBblie ABJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu  TBEpAOro, KUAKOTO W Tra3o00pa3HOr0  COCTOSHUM  BEIIECTBA.
Kpucrammmueckue u amopdubie Tena. OObSICHEHHE CBOWMCTB ra3oB, KUAKOCTEH M TBEPIBIX
TE€J HAa OCHOBE IIOJIOKEHUM MOJEKYIAPHO-KNHETUYECKON Teopuu. (CmayuBaHue U
KallWJUISIPHBIC SIBJICHUS. TEeIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsI3b TEMIIEpATYpbl CO CKOPOCTBHIO TEIJIOBOIO ABMYKEHHSI YACTHII.
Buytpennsis sHeprusi. CnocoObl M3MEHEHHs BHYTPEHHEH SHEpruu: TerJionepenaya u
coBepIeHue padboTsl. Bujbl Temonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIHUS, U3ITyUEHHUE.

KonuuectBo TemnoTel. Y aenbHasi TEIIOEMKOCTh BellleCTBa. TemI000MeH U TEIIOBOE
paBHOBecHMe. YpaBHEHHE TeIJIOBOro  Oamanca. [lmaBineHne ©  OTBepjeBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YAelbHas TemuioTa IuiaBieHus. [lapooOpasoBanue wu
koHsieHcarus. Mcnapenue. Kumnenue. YaenpHas Teriora napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEPaTyphbl KUTIEHUSI OT aTMOC(HEPHOTO J1aBJICHUSI.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUSL.

[Tpunuuner pabotsl TeroBbix aBuratenedt KIIJ[ TemmoBoro asuratens. TeruioBbie
JIBUTATEJIN Y 3aIUTa OKPYKAIOLIEU CPEIBI.

3aKOH COXpPAHEHHUS U MIPEBPAILLICHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKEHHSI.

2. HaGmonenue nuddyzum.

3. HaOmronenue siBneHnii cMauyuBaHUs U KaWJUIIPHBIX SIBJICHUU.

4. HabnroJeHue TemioBOro paciiupeHust Tel.

5. V3meHeHnue JaBieHus ra3a MNpd HU3MEHEHWHM OOBEMAa U HarpeBaHWU WIU

OXJIAXKJICHUU.

6. IlpaBuia usMepeHus: TeMIEpaTypsl.

7. Bunel Temonepenayn.

8. OxJIaxKJIeHHEe MPU COBEPIICHUU paOOTHI.

9. HarpeBanue npu coBepiiieHUM paOOThl BHEITHUMHU CHUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

11. HabGmronenue kumneHusl.

12. HabmroieHne nocTositHCTBAa TeMIIEpaTyphl MPH TIJIaBJICHUH.

13. Moaenu TEIJI0OBBIX ABUTATEIIEH.

Jlabopamopnsie pabomel u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO ICUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM MJIU caxapa.



3. OnbITel 10 HAOJIIOJIEHHUIO TEIUIOBOIO PACIIMPEHUs I'a30B, KMJIKOCTEH U TBEPABIX
TEJl.
4. OmpeneneHne NaBJICHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro oobéma u
HarpeBaHMs WIM OXJIaXICHUS.

6. IlpoBepka rumoTe3bl JIUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmionenue u3aMeHeHUs BHYTPEHHEH SHEPruu Telia B pe3yjbTaTe Terionepeauu
1 paOOThl BHEIIHUX CHJI.

8. HccnenoBanue siBieHHA TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJHOM W Topsyei
BO/IBL.

9. OnpeneneHue KOJUYECTBA TEIJIOTHI, MOJIYYEHHOrO BOJOW NpU TEIIOOOMEHE ¢
HarpeThlM METAJUIMYECKUM LIVUIMHAPOM.

10. Onpenenenne yaeapHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCIapeHus.

12. OnpenieIeHUe OTHOCUTEIBHON BIIaXKHOCTH BO3/yXa.

13. OnpeneneHue yaeabHON TEIIOTHI IUIaBICHUS JIbA.

JJleKTPpUUYECKHEe U MATHUTHBIE SIBJICHUS.

DnekTpu3anus Tea. /[Ba poaa 3neKTpuyecKux 3apsaoB. B3auMoaencTBue 3apsyKeHHBIX
Ten. 3akoH KynoHa (3aBUCHUMOCTh CHJIBI B3aUMOJICUCTBUS 3apsDKEHHBIX TEJT OT BEJIIMYUHBI
3apsIIOB M PACCTOSTHUSI MEKy TEJIaMu).

Onektpuueckoe mnoje. HanpsokéHHocTh  anekTpuyeckoro  nons.  [IpuHiun
CYNEPIIO3ULINU IEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snmekTpudecKkux 3apsaoB. DIEMEHTAPHBIN dneKTpuuecKkul 3apsan. Ctpoenune
atoma. [TpoBOIHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DNEKTPUYECKUA TOK. YCJIOBHUSl CYUIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeCTBUS 3JEKTPUUYECKOT0 TOKa (TEII0BOE, XMMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUN TOK B JKUAKOCTSIX U Ta3ax.

Onextpuyeckas nenb. Cuiia Toka. DnekTpuyeckoe HanpspkeHue. ConpoTHBIEHUE
MPOBOJAHUKA. YAEIbHOE CONPOTHUBJIEHUE BemlecTBAa. 3akoH Owma uisi ydacTKa IEIMu.
[TocnenoBaTenpHOE U NAPALIEIIBHOE COEIMHEHUE TTPOBOIHUKOB.

PaboTta u MOIIHOCTH 3JEKTpUUYECKOro Toka. 3akoH J[xoyns—Jlenua. DnekTpuueckue
LMY U NOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3auMOIelCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJE.
MarauTHoe 1noJjie 3eMJIM U €ro 3HauYeHUE JIJIs )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHoe
MOJIE JJIEKTPUYECKOro ToKa. [IprMeHeHue »>IeKTpOMAarHUTOB B TeXHUKE. JlelicTBue
MAarHATHOTO IIOJi HA INPOBOJHHMK C TOKOM. OJEKTPOABUTATENb IOCTOSIHHOTO TOKA.
Hcnonp30BaHue 3IEKTPOABUATATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBneHue d3iaeKTpoMarHUTHOW uHAyKiuu. IlpaBuno Jlenna.
Onextporenepatop. CrocoObl MOMYyUYEHUS JIEKTPUUECKOW SHEPTUH. DJIEKTPOCTAHIIMHM Ha
BO300OHOBJISIEMBIX UCTOYHUKAX SHEPTUH.



Hemoncmpayuu.
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DJeKTpu3aus Te.

JIBa pojia SIIEKTPUYECKUX 3aPAI0B U B3aUMOICHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsI0B.

[IpoBOTHUKH U TUDIIEKTPUKH.

MonenupoBaHUe CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTouHrKHM TOCTOSHHOTO TOKA.

JlericTBUS DNEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

. I'a30BB11 pa3psa.

. I3MepeHne cuiibl TOKa aMIEPMETPOM.

. I3mepeHnune 3J1eKTpUUeCKOro Hanps>KeHUsl BOJIBTMETPOM.

. Peoctar u marasuH CONpOTHUBIECHUN.

. B3aumoiercTBuE MOCTOAHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3IeJICHUS MOJIOCOB MAarHUTA.

. MoaenupoBaHre€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

. OnmeIT Dpcrena.

. MarautHoe noje Toka. JJIeKTPOMarHur.

. JlercTBHE MarHUTHOTO MOJIsSI HA IIPOBOJHUK C TOKOM.

. DNEKTPOABUTATENL TOCTOSIHHOTO TOKA.

. UccnenoBanue aBICHUS IEKTPOMArHUTHOW UHIYKIIUH.

. OnbrTel @apajes.

. 3aBUCUMOCTb HAIPABJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3SHUKHOBEHUS.
25.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomel u onvimol.
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9.

10.
11.

OnpIThl IO HAOTIOJEHUIO JEKTPU3ALNH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue NeHCTBUS 3JIEKTPUYECKOTO MOJISI HA POBOJIHUKYU U TUAJIEKTPUKH.
C6opka u mpoBepka padoThl 3JEKTPUUECKOM LIETIH MOCTOSHHOTO TOKA.

W3mepenune u peryaupoBaHue CUIIbI TOKA.

N3mepenne U peryaupoBaHnue HaMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYLIETO 4Ye€pe3 pe3ucTrop, OT
COINPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneITBl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIUHBI, IIIOMIAIA TONEPEUHOT0 CEYEHUS U MaTepuara.
[IpoBepka npaBuia CIOKEHUS HANPSHDKEHUN MPH MOCIIET0BATEILHOM COEIUHEHUH
JIBYX PE3HCTOPOB.

[IpoBepka npaBuia AJis CHIbI TOKA MPU MapauieIbHOM COETMHEHUN PE3UCTOPOB.
Omnpenenenne paboThI JIEKTPUUECKOI0 TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.



12. UccnenoBanme 3aBUCMMOCTM CHJIBI TOKA, HWIYLIEr0 Yepe3 JIAMIIOYKY, OT
HaNpsHKECHUS Ha HEH.

13. Onpenenenue KII/] narpeBarens.

14. UccnenoBanre MarHuTHOT'O B3aUMOJICUCTBHUS MMOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHne MarHuTHOTO TMOJS MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pa3IeICHNH.

16. UccrnenoBanue AEMCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITBI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbl B3aUMOJIECHCTBHUS KaTYIIKHA C
TOKOM M MarHuTa OT CUJIbI TOKA U HaNpaBJICHUS TOKA B KaTYIIKE.

18. 3ydenue AeiiCTBUSI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenue KII/] anekTpoaBurarebHOM yCTaHOBKH.

21. OIBITHI IO UCCIIEIOBAHUIO SIBJICHHS DJIEKTPOMATHUTHOW MHIYKIMH: HCCIEI0BaHUE
W3MEHEHUM 3HAYEHUs U HaIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KVIACC

Mexanuuyeckue siBJICHUS.

Mexannueckoe — aBWKEHME.  MarepuanibHas ~— TOYKA. Cucrema  orcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO JIBHKEHUA. PaBHOMEpHOE NMPSMOIMHEWHOE JIBHKCHUE.
HepaBHomepHOe npsiMonuHeENHOE BHKeHUE. CpeHsss 1 MTHOBEHHAs! CKOPOCTh Teja MpHu
HEPaBHOMEPHOM JIBUKCHUMU.

VYckopenne. PaBHOyckopeHHOE MpsiMOJuHElHOe aBuxkeHue. CBOOOJHOE TaJIeHUE.
Omnbitel ['anunes.

PaBHOMEpHOE NBIKEHME IO OKpykHOCTU. [lepron u yacrtota obpamenus. JInaeitHas
Y yIyioBas cKopocTu. LleHTpocTpeMurenbHoe yCKOpEHUeE.

IlepBeii 3axkoH Hprorona. Bropout 3akoH HeroroHa. Tpernii 3akoH HreroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS
ITIOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TsXKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaJCHUS.
JBmwxenune mnaHer Bokpyr Connna. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecne mMaTepuanbHON TOUKH. AOCOIIIOTHO TBEPAOE Tello. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LleHTp TskecT.

Nmnynec tena. I3MeHenue nmmyJiibea. MIMImynbe cuibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakTruBHOE NBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TsxkecTH, ynpyroctH, TpeHust. CBsi3b
HEpruu U padothl. [loTeHIMANbHAS SHEPTHS Tena, HOJHITOrO HaJl MOBEPXHOCTHIO 3E€MIIU.
IlorenuuanbHass 3Heprus cCxarou npyxuHbl. Kunernueckas osHeprus. Teopema o
KMHETHUYECKOUN SHEPTUHU. 3aKOH COXPAHEHHUSI MEXaHUYECKOU YHEPTUH.

Hemoncmpayuu.
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8.
9.

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

HaOnronenne MexaHn4ecKoro ABMKEHHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHHE MyTEeH U TPACKTOPHUIN JIBUKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEJIHLHO
pa3HbIX TEJI OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEHOTO IBUKECHMUS.

HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.

HaOnronenue ABUKEHUS Tella M0 OKPYKHOCTH.

Habmronenne MeXaHWYECKHX SBJIICHUH, TMPOUCXOASANIMX B CHCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M YCKOPEHHOM JABWKEHUU OTHOCUTEIIHHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MAcChl TEJa U ICUCTBYIOIIEH HA HETO CUJIBI.
HabGmronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBHUH TEII.

N3meHenune Beca Tesia mpu YCKOPEHHOM JIBUYKCHUM.

ITepenava umiyJsibca Ipu B3aUMOICHCTBUU TEJL.

[IpeobpazoBanust PHEPTUU NPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMIyJibca NpU HEYNPYTroOM B3aUMOJACHCTBUM.

CoxpaHeHre UMITyJIbca IMpH a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHUM.

HaOmronenne peakTUBHOTO JBHKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH IIPU CBOOOTHOM IaJICHUH.

CoxpaHeHHME MEXAaHWYECKOW SHEPrUM NpU JBMXKEHHUM Tela IOJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa i pasroHa U JAIBHEHUIIEr0 PaBHOMEPHOIO JBUKEHUS
HIapyuKa WA TEIEXKKH.

OnpeneneHue cpeHe CKOPOCTH CKOJIbKEHHsI OpyCKa WM JIBHXKEHHMSI IIapUKa 110
HAKJIOHHOU INTOCKOCTH.

OnpeneneHue yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM JBMKEHUU MO HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHHUH
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAM MPU PAaBHOYCKOPEHHOM JBHKEHUU O€3 HadyalbHOM
CKOPOCTH IYTH OTHOCATCA KaK psJ HEUYETHBIX 4YMCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO
JTABJICHUS.

Omnpenenenune kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUJIBl TPEHUS] MPU PABHOMEPHOM JIBIDKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIIPYTOCTU MPH MOABEME I'py3a C HCIOJIB30BAHUEM
HEMOJIBUKHOTO U MOJIBUKHOTO OJIOKOB.

M3yuyeHune 3aK0Ha COXPaHEHHUs DHEPTHH.



Mexanuveckue KoJ1e0aHUs U BOJIHBI.
KonebarenbHoe paBukeHne. (OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWI: TEPHO/I,
4acToTa, aMIUIUTyAa. MaTeMaTUuuecKuil U NpyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu
P KOJIeOaTeIbHOM JBUKCHUH.
3aryxawonue kosieOanusi. BeiHyxneHHble KojeOaHus. Pe3onanc. Mexanudeckue
BOJIHBI. CBOMCTBAa MexaHUYECKHUX BOJIH. [Ipo/i0ibHbIE U MONEepeyYHbIe BOJHBI. J[11HA BOJHBI
U CKOPOCTh €€ pacnpocTpaHeHHs. MeXxaHHn4ecKrue BOJHBI B TBEPAOM TEJE, CECMUYECKUE
BOJIHBI.
3Byk. [ poMKOCTB 3ByKa U BhIcOTa TOHA. OTpaxkeHue 3Byka. MHdpa3Byk 1 yabTpa3ByK.
Hemoncmpayuu.
1. HabGmronenue xosie0aHU TEN MO IEUCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
2. HaGmionenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOmronenue BbIHYKJIEHHBIX KOJIEOAaHUM U pe30HAHCA.
4. PacnpocTpaHeHue NPOAOJIbHBIX U MONEPEYHBIX BOJH (HA MOJCIIH).
5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3ByKa OT YACTOTHI.
6. AKyCTUYECKUU PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue 4acTOTHI M IEPHOIa KOJIeOaHUIT MaTeMAaTHYECKOT0 MasiTHHKA.
2. OmpeneneHue 4acTOThl M NEPHOJIa KOJIEOAHHM MPY>KMHHOTO MasiTHUKA.
3. HccnepoBaHue 3aBUCMMOCTH NEPUOIA KOJIECOAHUN TOABEIIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

4. VccrnemoBaHue 3aBHCHUMOCTH TE€pHoOJia KOJeOaHWM MPYKUHHOTO MAasTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH Ieproja KoJeOaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. OMbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpHOJa KOJIEOAHUW MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHHUS.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE TOJI€. DJIIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 3JIEKTpOMarHUTHBIX BOJIH. MCHOJIb30BaHHWE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOU CBSI3U.

DJleKTpoMaruuTHas npupojaa ceera. CKoOpocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIILI0 MOOMIIBHOTO Tesne(oHa.

CaeToBbIe SIBJICHHS.

JlyueBas monens cBera. Microunuku ceera. [IpsiMonuHeiHOE pacpOCTpaHEHHUE CBETA.

3atmenus Connua u JIynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKOH OTPaKEHHUsI CBETA.



[Ipenomnenue certa. 3akoH mpenomiieHHs cBeTa. [lolHOE BHYTpeHHee OTpa)KeHue
ceera. Mcnonp30BaHKe MOJHOIO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xox mydeil B nun3ze. OnrTuyeckas cucreMa QoroanmnapaTa, MUKPOCKONA U
Teneckomna. ['na3 kak ontudeckas cucrema. bim3opykocTh B 1allbHO30PKOCTb.

Paznoxenue Genoro csera B cnektp. OnbiTel HptoToHa. CnojkeHHE CHEKTpalibHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.
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[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

OnTuyecKkuil CBETOBO/I.

Xon nyuei B coOMparoliei JIMH3e.

XoJ 1y4yer B pacCEeUBarOLIECH JIMH3E.

[Tomyuenne n300pakeHUii ¢ TOMOLIBIO JIMH3.

[Tpunarun aeiictBus doToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moenb riasa.

11. Paznoskenue 6eoro cBera B CIEKTP.

12. [Tonydenue 6ey10ro cBeTa MpU CIOKEHUHU CBETA PA3HBIX 1[BETOB.
Jlabopamopnsie pabomul u onvimol.

1.
2.

N o ok

HccnenoBanne 3aBUCUMOCTH yIjla OTPaXKEHHsI CBETOBOTIO JIy4ya OT yIJIa HaJCHUS.
N3yuenune xapakTepucTUK U300pakeHus MpeMeTa B IIIOCKOM 3epKalie.
HccenenoBanre 3aBUCUMOCTH yTJIa IIPEJIOMIIEHHS] CBETOBOTO JIy4a OT yIJIa NaJAeHUs
Ha IPAHULE «BO3TYX—CTEKIIO.

[Tomyyenune n300pakeHni ¢ TOMOIIBI0 COOMPAFOIICH JINH3HI.

Omnpenenenne GOKYCHOrO pacCTOSIHUS U ONTHYECKON CHJIbI COOUpAIOLIEH TNH3bI.
OnbITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl 110 BOCHPUATHUIO LIBETA MPEAMETOB MPHU MX HAOIIOJEHUU Yepe3 LIBETOBbIC
(UIBTPBHL

KBaunrtoBble siBJIeHUS.

Onwitel  Pesepdopna u miaHerapHas wojenb atoma. Mogens aroma bopa.
Hcnyckanue u norionieHre ceeta arToMoM. KBaHTel. JInHedaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oeta- U ramma-uziaydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas moxens atomHoro siapa. M3oromnsl. PagnoaktuBHble npeBpamenus. llepuon
IOJIypaciajia aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsI0BOIO U MAacCOBOI'O YHCEN. DHEPTHUs
CBSI3M aTOMHBIX sAnep. CBsA3b MacChl M HSHEpruu. Peakuum CUHTE3a W JCJICHUA SAEP.
Ncrounuku saeprun ConHIa U 3BE3 .

S nepHas sHepreTuka. [[elcTBUS paAMOAKTUBHBIX U3JyYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1.

CHCKTpBI H3JIYYCHUA U IOTJIOIICHUS.



CrHeKTpbl pa3IMyYHbIX ra30B.

CnekTp BoAopo/a.

Hab6mronenue TpekoB B kamepe Buibcona.

PaboTta cuérunka HOHU3UPYIOIINX U3ITyYSHHI.

. Perucrpanus uznydeHus: IpUpOAHBIX MUHEPAJIOB U IPOTYKTOB.

JIaﬁopamoprte paoomul u onvimol.

1. HabGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIBI 110 TOPMO3HOMY MyTH (IO

doTorpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpPUTENIBLHO-00001HAKO NI MOAYJIb.

[ToBTOpHUTENBHO-0000IAIOIIMI  MOYJb TpPEJHA3HAYEH [UIsl CHUCTEMaTH3aluu U
000011IeHHs TPEAMETHOTO COJIEPKAHUS U OMbITa ACSATEIbHOCTH, MPUOOPETEHHOIO MpPHU
W3YYEHUH BCETO Kypca (PU3MKH, a TAK¥Ke JJIsl OATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY
9K3aMEeHy MO (U3HKE 7151 00yUaIOINXCsl, BEBIOPABIINX 3TOT YUeOHBIHN MpeaMeET.

[Ipy wW3ydeHHMH [JAHHOTO MOIYJSI PpEATU3yIOTCd W CUCTEMATU3HPYIOTCS BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JIOCTHKEHHE TMPEIMETHBIX U
MeTarnpeAMETHBIX TJIaHUPYEMBIX pe3yiabTaTOB oOy4eHus, bopmupyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTb: OCBOEHHUE HAYYHBIX METOAOB HCCIEAOBAHUS SIBJICHUUN
IPUPOBI U TEXHUKH, OBJIAJCHUEC YMEHUSIMHU OOBICHITH (PU3NUYECKHUE SBIICHUS, TTPUMEHSS
NIOJIyYEHHBIE 3HAHMS, pEIaTh 3aJa4M, B TOM YHUCJIE KAUECTBEHHBIEC U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIHATBHO JEATEIBLHOCTHBIM XapaKTep JaHHOTO pas3jesia pean3yercs 3a CUér
TOTO, UTO OOYYarOIIMECs BBIMOJIHAIOT 3aJaHUs, B KOTOPHIX UM IPEAJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHHMH paclo3HaBaTh U HAYYHO OOBICHATH (hU3MUECKUE
SABJICHUS B OKPY’KAIOLIEN IPUPOJAE U ITOBCEAHEBHOM KU3HU,

WCIOJIb30BaTh HAYYHBIE METOJbI UCCIENOBaHUS (DU3NYECKUX SIBICHHUM, B TOM YHCIIE
JUTSl IPOBEPKU TUIIOTE3 U MOTyUYEeHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh Hay4HbIE OCHOBBI HamOoJjee BaXHBIX JOCTUKEHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, MPAKTUYECKOIO MUCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIUU
Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPIUU.

Kaxngas u3 TeM [MaHHOTO MOJyJS BKIIIOYAET SKCIEPUMEHTAIBHOE HCCIeOBaHUE
obobmiaroiiero xapakrepa. MopayJib 3aBepliacTcss MPOBEACHUEM JIUArHOCTUYECKOW U
OLICHOYHOU pabOoThI 32 KypC OCHOBHOTO 00IIIET0 00pa30oBaHUsI.

oA W N



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

N3ydenne ¢(U3MKM HAa YpPOBHE OCHOBHOrO oO0ImIero oOpa3oBaHHsS HaIpaBJIeHO Ha
JOCTH)KEHHE  JIMYHOCTHBIX, METAlpeIMETHbIX M  TPEIMETHbIX 00pa30oBaTeIbHBIX
pE3ybTaTOB.

B pesynprare m3yuenus (u3MKM HAa YPOBHE OCHOBHOTO 00IMmIero oOpa3oBaHHs Yy
oOy4arorierocst 0yyT cOpMUPOBAHBI CIAEAYIOIINE TUIYHOCTHBIE PE3yJIbTAThl B YaCTH:

1) maTpuoTHYECKOr0 BOCIIMTAHMS:

e - TIPOSIBICHHWE MHTEpeca K KMCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(pu3HUECKOl HAyKU;

e - [ICHHOCTHOE OTHONICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;

e 2) rpamJaaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

* - TOTOBHOCTh K AKTHMBHOMY YYacTHIO B OOCYXKJIEHHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MMPUMEHEHUEM JTIOCTUKEHUN (PUHKY;

* - OCO3HAHHE BaXXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JIEATEIIBHOCTH YUYEHOTO;

e 3)3CTEeTHYECKOIr0 BOCIIMTAHUSA:

e - BOCIPUATHE OCTETUYECKUX KayecTB (U3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOTI'0 MIO3HAHUSA:

e - OCO3HAHHE IIEHHOCTH (PU3UICCKON HAYKH KaK MOIIIHOTO HHCTPYMEHTA TTO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUI, BAXKHEUIIIEH COCTABISIONIEN KYJIbTYPBHI,

e - pa3BUTHE HAy4yHOH JI0OO3HATENBHOCTH, MHTEpeca K  HCCIEN0BATEIbCKON
NeSATEeIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbsI H IMOIUOHAIBHOI0 0JIATOMIOTyYHSA:

e - OCO3HAHHWE IEHHOCTH 0€30mMacHOro0 00pa3a >KMU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTU TMpaBuj O€30MacHOr0 IOBEJIEHHS Ha TPaHCIOPTE, Ha Joporax, ¢
AIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCIOBUSX;

e - c(hOopMHUPOBAHHOCTH HaBblka pedIEKCUH, MPU3HAHUWE CBOETO IpaBa Ha OUIMOKY H
TaKOTO e MpaBa y APyroro 4eJioBEKa;

e 6) TPYyA0BOr0 BOCIIUTAHUS:

* - QAKTMBHOE Yy4YaCTU€ B pCEIICHUM MPAKTUYECKUX 3adad (B pamMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTHMYECKOW U COLMAIbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

* - UHTEpEC K MPAKTUYECKOMY U3YyUECHUIO PO eccHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrn4eCKOro BOCIMTAHMS

e - OpUCHTAlUsS HA MPUMEHEHHE (DU3MYECKUX 3HAHUMW JJIs pelieHus 3agady B 00JacTu
OKpYXXarolel cpepl, IUJIAHUPOBAHUS TIOCTYNIKOB U OIEHKH MX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpe/ibl;

e - OCO3HaHHUE IN00aTHLHOrO XapaKTepa 3KOJOTUUECKUX MPOOJIeM U MyTel UX pelIeHus;



e 8) aganTanuMu K U3MEHAIIMMCS YCJIOBUAM COIUAIbHOM ¥ MPUPOIHOM Cpeabl:

e - MOTPEOHOCTH, BO B3aUMOJICHCTBUHM TIPHU BBITOJHCHUHM WCCIICIOBAHUNA W IPOCKTOB
(M3UYECKON HAMPaBIEHHOCTH, OTKPBITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

e - MIOBBHIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JeATEIbHOCTD;

e - OTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie (HopmMyIupoBaTh UJIEH,
MOHSITHS, TUTIOTE3bI O (PU3NYECKUX 00BEKTAX U SBICHUSAX;

e - OCO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

e - [JJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3NICCKUX 3HAHUM;

e - CTpEeMJICHHE AaHAJIU3MPOBATh W BBIABIATH B3aUMOCBS3H IIPUPOJIBI, OOIIECTBA H
ASKOHOMMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JIEUCTBUU C YUETOM BIIMSHHUSA Ha OKPYKAIOIIYIO CPEay, BO3MOXHBIX
II100aJIbHBIX TTOCIIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTate OCBOEHHsS TpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromierocsi OyayT cOpMHUpPOBaHbI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJTIOUAIONINE TMO3HABATEIBHBIE YHUBEPCAIbHBIC YUeOHBIE NEHCTBUS, KOMMYHUKATHUBHBIC
yYHUBEpCaIbHBIC YUCOHBIC TCUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHbIC TCHCTBUS.

Ilo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jloruyeckue AeMcCTBUA:

e BBIABIIITH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB (SBJICHHH );

e yCTaHABIMBATh CYIICCTBEHHBIM TMpU3HAK KiIacCU(UKAIMK, OCHOBAHUS JUIS
00001IeHNS U CpaBHEHUS;

e BBIABJISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B paCCMAaTPUBAEMBIX (DaKTaX, TaHHBIX
1 HaOJIIOJICHHUSX, OTHOCAIIUXCS K (DU3UUCCKHUM SIBIICHHSM;

e BBISABIIITH IPUUMHHO-CJICJICTBEHHBIC CBS3M MPHU U3YYCHUU (PU3MUECKUX SBICHHUHN U
MIPOIIECCOB, JeNaTh BBIBOJABI C HWCIOJIB30BAaHUEM JCAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX (PU3MUCCKUX BEINYNH;

e CaMOCTOATEIBHO BBIOMpPATh CHOCOO pemieHus y4yeOHOM (¢u3nueckoil 3amadu
(cpaBHEHHE HECKOJBKHUX BAapHUAHTOB PEIICHUS, BHIOOP HamOoyiee IMOJXOISIIETO C
Y4ETOM CaMOCTOSITEILHO BBIJACICHHBIX KPUTEPHUER).

ba3oBble ucciiefoBaTe/IbCKHe AeiiCTBUSA:

e HCIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIbCKUI MHCTPYMEHT TTO3HAHNS,

e TIPOBOJMTH II0 CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOXKHBII
(hU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAaHUE (PU3HMUECKOTO SIBJICHUS,

e OIICHHMBAaTh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(pOpPMAIUIO, TOJYYECHHYIO B
XO0/I€ UCCIICIOBAHMSI WJTA DKCIICPUMECHTA;



CaMOCTOATENBHO (OpMyJMpoBaTh O0O0OOIIEHUS W BBIBOJBI IO pe3yJibTaTaMm
MPOBEEHHOT0 HAOIIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXHOE JalibHEWIIee pa3BUTHE (PU3UMYECKUX MPOLIECCOB, a
TaKX€ BBIJIBUTaTh MPEANOJOXKEHUSI 00 HX pa3BUTHUM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pa6ora ¢ unpopmanmeii:

NPUMEHSATH Pa3IMYHbIe METO/Abl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U OTOOpE
MH(}OpPMALU WIH JAHHBIX ¢ YYETOM NPEATIOKEHHON yueOHON (PU3HUeCKON 3a1a4n;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBaTh U  HHTEPIPETUPOBATh  MH(OPMALIUIO
pa3IMuYHBIX BUIOB U (HOPM IpEICTaBICHMUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYIO (JOpMY NpEACTaBICHUS MHPOPMALUU U
WJUTIOCTPUPOBATH PeIllaeMble 3aJ]a4l HECIIOKHBIMH CXE€MaMH, AUarpaMMaMH, WHON
rpauKoil 1 KX KOMOMHAIIUSIMHU.

KoMMyHUKAaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0Jie¢ 00CY>KJeHusi yueOHOro Marepuania, pe3yjbTaToB JIA0OPATOPHBIX PabOT U
MIPOCKTOB 3aJ1aBaTh BOMPOCKHI IO CYIIECTBY OOCYKIAaE€MOW TEMbI M BBICKA3bIBATh
UJIcH, HaIleJICHHBIC Ha PEIICHHWE 3aJaydl W TOJJIepKaHue OJaroXenaTeIbHOCTH
OOIICHHS;

COTOCTAaBIISATh CBOW CYXKJEHUS C CYXKICHUSAMH JIPYyTUX YYaCTHUKOB JHayora,
OoOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJUYHO TPENCTaBISATh PE3YJIbTAaThl BBHITIOJHEHHOTO (PU3WYECKOTO  OIBITa
(3KCIIepUMeHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHON U UHIWBUIyATbHOU PaOOThI
P pEIICHUN KOHKPETHOHN (pU3HUECKOU MPOOIEMBI;

MPUHUMATh I COBMECTHOW JCATEIHHOCTH, OPTaHW30BBIBATH JEHCTBHUS IO €&
JTOCTIDKCHUIO:  pacClpeleNiaTh pOJu, OOCYXJIaTh TPOIECCHl U  PE3yJIbTaThl
COBMECTHOU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJIHATHh CBOIO YacTh paOOThI, JOCTUras KaueCTBEHHOTO Pe3yJibTara Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMAH]IbI;
OIICHWBATh KAa4YeCTBO CBOECTO BKJIaJga B OOMIMH MPOMYKT TIO KPUTEPHSIM,
CaMOCTOATENHFHO C(HOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISBJSITE TIPOOJIEMBbl B JKM3HEHHBIX W YYEOHBIX CHUTyalMsIX, TPEOYIOIIUX IS
pelieHus PU3NUEeCKUX 3HaAHUM;

OPUEHTUPOBATHCA B PA3TUYHBIX MOJX0JIaX MPUHATHS PEIICHUN (MHAUBUIYaIbHOE,
MIPUHATHE PEILICHUS B TPYIINE, IPUHITUE PELIEHUN TPYIIION);



CaMOCTOSITEJIbHO COCTaBIISATh AJTOPUTM pPELIEHUS (PU3MYECKOW 3a7aud WM IJIaHa
UCCJIEIOBAHMS C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NIPEAJIAracMble BApUAHThI PEIICHUM;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

NaBaTh aICKBATHYIO OLEHKY CUTYallMU U NIPEAJIarath IJIaH €€ U3MECHEHUS;
OOBSICHSITh MPUYUHBI JIOCTHXKEHUS (HEAOCTHXKEHUSI) PE3YJbTAaTOB JESITEIbHOCTH,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B [IEATEIIBHOCTh (B TOM 4YHCIE€ B XOJI BBINOJHEHHS
(GU3HYEeCKOro MCCIENOBAHUS WM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallUl, yCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIN U YCIOBHUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WM JUCKYCCUHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTrOro;

MpU3HAaBaTh CBOE MPaBO Ha OMIMOKY MpU perieHUuH (QU3MYECKUX 3aJady WUId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MIPaBO JPYyTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHus: B 7 KJjiacce peaMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI

oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

UCIIOJI30BaTh TMOHSATHS: (PU3NYECKHE W XUMHYECKUE SIBJICHUS, HAOJII0JEeHUE,
DKCIIEPUMEHT, MOJCNb, THUIIOTE3a, EIUHUIIEI (U3WYECKUX BEIMYHMH, aToM,
MOJIEKYJIa, arperaTHbIE COCTOSIHMS BellecTBa (TBEpPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOEe JBIKCHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJHHEIHOE),
TpaeKTOpHsi, PaBHOACUCTBYIOIIAs cuia, Aedopmarus (ynpyras, MJIacTHYECcKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCYAbL;

paznuuath sBiaeHus (aud@ys3us, TeEmIoBOe ABMIXKEHHME YACTHUI[ BEIIECTBA,
paBHOMEPHOE NBIDKCHHE, HEPAaBHOMEPHOE NBIKCHHE, WHEPIINS, B3aUMOICHCTBHE
TeJ, paBHOBECHE TBEPIABIX TEN C 3aKPEIUIEHHONW OChIO BpalleHus, Iepenaya
JaBiIeHUS TBEPABIMH TEJlaMM, KUIKOCTIMU M Tra3amu, aTMOc(epHOe [aBlieHUE,
IJIaBaHUWE TeJ, MPEBpAIlCHUs] MEXaHWYECKOHM DSHEpPruM) MO OMNUCAHUIO HUX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIONIUX JTaHHOE
buznyeckoe sBICHUE;

pacmo3HaBaTh MPOSBICHWE W3YYEHHBIX (U3MUECKUX SIBICHUN B OKpYKAroIIeM
MHUpE, B TOM 4YHCle (U3UYECKUE SIBICHHUS B MPUPOJE: NMPUMEPHI JIBUKEHUS C
Pa3TUYHBIMHA CKOPOCTSIMH B KUBOW M HEKMBOU MPHUPOJEC, TCHCTBUE CHUJIBI TPCHUS B
NPUPOJC W TEXHUKE, BIMSHUE aTMOC(EpHOTO MABJICHHS HA XUBOH OPTraHH3M,
MJIaBaHUE PBIO, phIYaru B TENIe YEIOBEKA, MPHU STOM MEPEBOAUTH MPAKTHUECKYIO



3a/layy B y4eOHYI0, BBIICNATH CYIIECTBEHHBbIE CBOWMCTBA (IPU3HAKH) (PU3NUECKUX
SIBIICHUI;

ONHUCHIBAaTh W3YYCHHBIC CBOWCTBA Te€l U (UBNYECKUE SIBICHUS, HCIIONb3YS
bu3ndeckue BeMWYUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh,
CKOpPOCTb, CPEIHSSI CKOpPOCTb, CHJIa YHPYTOCTH, CUja TSXKECTH, BeC Teja, cuja
TpeHUs, JaBiieHue (TBEPIOro Tesa, >KUAKOCTH, Ta3a), BbITAJIKMBAIOIIAS CHIIA,
MeXaHW4YecKass paboTa, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHIIBI, KOX(P(UIIUEHT
MOJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKAsT W TIOTCHIIMAIbHAS DHEPTHS), TIPU
OMMHMCAHWUY MPABWIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCTIOIB3YEMbIX BEJIMUWH, UX
o003HaYeHUs W CAWHUIBI (PU3MYECKUX  BEIMYMH, HAaXOAUTh (OPMYIIHI,
CBS3BIBAIOLIUE JaHHYIO (PU3MYECKYIO BEIMYUHY C JIPYTUMH BEJIMYUHAMH, CTPOUTH
rpauKy U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SBICHUS W TPOIECCHI, HUCHOIb3YS
MpaBWia CIIOXKEHUsS cui (BIOJIb OJHOW mpsmoil), 3akoH I'yka, 3akoH I[lackans,
3aKOH ApxuMea, MpaBWIO paBHOBecHs pbryara (0JIOKA), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHCHUsS MEXaHWYECKOW OHEpruu, MpH OSTOM JaBaTh
CIIOBECHYIO (OpPMYJTMPOBKY 3aKOHa W 3alHCHIBaTh €ro MaTeMaTUYECKOe
BBIPAKCHHE,

OOBSCHATHh (DU3UYECKHUE SIBICHHS, MPOIIECCHl U CBOMCTBA TENl, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyalluid  MPaKTUKOOPHUEHTHUPOBAHHOTO  XapaKTepa:  BBISBISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHNE U3 1—2 JTOTMYECKHX IIaroB C
onopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3UUYECKUX SABICHHM, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemiath pacu€THbie 3a7aud B 1—2 JeHCTBUS, UCHOJIB3Ysl 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONME (PU3NUYCCKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJladyd
3aMMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE BEIUYMHBI B POPMYIBI U
MPOBOJIUTH PACUEThI, HAXOIUTh CIIPABOYHBIE JIAHHBIE, HEOOXOAUMBIC TSI PEIIICHUS
3aJ1a4, OIIEHUBATh PEATUCTUIHOCTD MOTYYCHHON (PU3NUECKON BETUIHHBL;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU MOMOUIM (PU3NYECKUX
METOJIOB, B OINHCAaHWU HCCIENIOBAaHUS BBIACIATH MPOBEPSIEMOE MPEINOI0KEHUE
(rumotesy), pa3nuuaTh U UHTEPIPETHPOBATH MOJYyUYEHHBIM pe3ylbTaT, HAXOAHTH
OIMOKH B XOJI€ OMBITA, JIEIAaTh BBIBOJIBI IO €r0 PE3yIbTaTaMm;

MPOBOJIUTH OMbBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUW WM (DUINIECKUX
CBOMCTB Tei: (OpMyJIHpPOBaThH MPOBEPSIEMbIE MPEIANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 TIPEUIOKEHHOTO OOOpYAOBaHMWs, 3alMUChIBATh XOJ| OMNBITa U
(bopmMyIHpOBaTH BHIBOBI,

BBHITIOJIHATH MIPSIMBbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tea, 00bEMa, CHIIbI
U TEeMIEepaTrypbl C MCIOJb30BAaHUEM AaHAJIOTOBBIX M HHUQPPOBBIX MPUOOPOB,



3aMyChIBaTh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOM aOCOJIFOTHOM MOTIPELIHOCTH
U3MEpPECHUN;

MPOBOJAUTH UCCJIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UUYECKON BEIUYUHBI OT APYTroit
C HCIOJb30BAHMEM IMPSAMBIX HW3MEPEHHM (3aBUCUMOCTH IIyTH PaBHOMEPHO
JABWKYILEroCsl Tela OT BPEMEHU JBW)KEHMS Te€la, CUJIBI TPEHUS CKOJIBKEHHS OT
Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOIIAIA CONPUKOCHOBEHUSI TE€J, CHJbl YIPYTOCTH OT YJUIMHEHHS MPY>KUHBI,
BBITAIKMBAIOIIEH CHIIBI OT 00bEMa MOrpYyKEHHOM YacTH Tella U OT IJIOTHOCTH
KUJIKOCTH, €€ HEe3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJ0, YCIOBUH IUIaBaHUS TEJl, YCIOBUM paBHOBECHUS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIEIOBaHUs, COOMPATh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUS, CIAEAYs NPEII0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yJIbTAThI
MOJTyYE€HHOUM 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUC MPEIOKECHHBIX TaOIUI] U
rpauKoB, JAejaTh BBIBOJbI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs] (PU3MUECKUX BEIMYMH (IJIOTHOCTH BELIECTBA
KUAKOCTH M TBEPIOTO Tela, CUja TPEHUS CKOJbXKEHUs, HaBJICHUE BO3/yXa,
BBITAIKMBAIOIIASl CHJIA, JEHCTBYIOIIAs HA TMOrPYXKEHHOE B KUAKOCTh TEIIO,
KOX(PQUIIMEHT  MOJE3HOr0  JEWCTBUSA  MPOCTHIX  MEXaHU3MOB),  CJenys
OpeUIOKEHHOW  MHCTPYKIMM: TpU  BBIIOJIHEHUM  HU3MEpPEHUuM  cobuparhb
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEIIMYHHBI;
coOJI0aTh TpaBWia TEXHUKH O€30MacHOCTH Npu padore ¢ 1abopaTopHBIM
o0opynIoBaHUEM;

yKa3bIBaTh NPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OApOMETp, pbluar, MOABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TJI0OCKOCTb;

XapaKTepHU30BaTh MPUHLUIBI ACHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOl Ha MX OmUCcaHUs (B TOM YHUCJE: MOIIIUIHUKH, YCTPOHWCTBO
BOJIOIIPOBO/IA, THJIPABINYECKUI MPECC, MAHOMETP, BBICOTOMED, IOPLUIHEBOM HACOC,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SBJICHUN U HEOOXOIUMBIE
(du3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJNTH NpPUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MPAKTHUYECKOro
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM JXU3HU NJs OOecreueHUs
0e30macHOCTH MpU OOpallleHuH ¢ MPUOOpaMU U TEXHUYECKHMU YCTPOWCTBAMH,
COXPaHEHHUsl 3J0pOBbS M COOJIIOJICHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYIKAIOIIEU CPELE;

OCYUIECTBJIATh OTOOP MCTOYHMKOB MH(pOpManuu B VHTEpHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMUXCS 3HAHMM M IyTEM
CPaBHEHHUS Pa3/IMYHBIX MCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOUN MIIM MOXKET ObITh HEIOCTOBEPHOM;



UCIOJB30BaTh IPHU  BBINOJHEHUU YUYEOHBIX 3aJaHUi  HAy4YHO-TIOIMYJIIPHYIO
JUTEPATYPY (U3HUECKOTO COAEpM AHUs, CIPABOYHBIE MaTEpHUAJIbl, PECYPChl CETH
WNuTepHeT, BiIageTh NpUEMAMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
2-3 UCTOYHUKOB MH(OpMAIK (PU3HUECKOTO COAECPKAHUs, B TOM UUcie MyOIMdHO
JIeJ1aTh KPaTKUe COOOIICHUS O pe3ysbTaTaxX MPOEKTOB WIIM YYEOHbBIX HCCIIEJOBAaHUMH,
IIPU 3TOM TPAMOTHO MCIIOJIB30BaTh W3YYEHHBIM IOHATHMHBIM amnmapaTr Kypca
(bu3KKH, COMPOBOXKIATH BHICTYINICHUE MPE3CHTALlUEH;

IIPU BBINIOJIHEHUU YUEOHBIX MPOEKTOB U MCCIIEA0BaHUMN paclpeaesaTh 0013aHHOCTH
B I'PyIIIE€ B COOTBETCTBUHU C IOCTABJICHHBIMU 33a4aMH, CICAUTH 3a BBIIIOJIHECHUEM
rJiaHa JEeMCTBUM, aJeKBATHO OIIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb
IPYIIBI, BBICTpAWBaTh KOMMYHUKATUBHOE B3aWMOJCHCTBUE, YUYMTHIBAsS MHEHUE
OKpPY’KaIOLIHUX.

K koHIly 00yueHus B 8 kyacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

UCITIOJIB30BATh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIMYECKHE U aMOp(HbIe Tena,
HACBIIICHHBI M HEHACBIIICHHBIA IIap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSS1 SHEPTUs, TEIJIOBOW JIBUTaTelb, JIEMEHTAPHBIN JIEKTPUUYECKUH 3apsi,
AIEKTPUUECKOE M0JI€, MPOBOJHUKU U JIUAJIEKTPUKU, MOCTOSHHBIA AJIEKTPUUECKUI
TOK, MarHUTHOE T10JIE;

pasnuyarh SBJIEHUA (TEIJIOBOE PACIIMPEHUE U C)KaThe, TeIUlonepenaya, TEIIOBOe
paBHOBECHE, CMAauyMBaHUE, KANWJUIAPHBIE SBJICHMS, HCIApEHUE, KOHJAEHCcalus,
IUIaBJIEHUE,  KpUcCTalu3auus  (OTBEplEBaHUE), KWIIEHHE, TeIuUlonepenaya
(TemIonpOBOHOCTD, KOHBEKIIUS, U3IIYUEHHE), IEKTPU3ALIMS TE, B3aUMOJICHCTBHE
3apsAI0B, ACUCTBUS AIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLIHS) 1O ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3MUYECKUX SIBICHUI B OKpY>KaroLIeM
MUpE, B TOM 4Hclie (PU3MUECKHE SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaWUISPHBIE SIBJIEHUS B MPUPOJE, KpPUCTAUIBI B Npupoje, udinydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 0Opa3oBaHHUE POCHI, TYMaHa, UHEs, CHETa,
ANIEKTPUYECKUE SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHoOe moJjie 3eMiH, Apei(d MoIrCOoB, pOJib MArHUTHOIO MOJS JUISl AKU3HHU Ha
3emile, MOJSPHOE CHUSHHE, NPU 3TOM IMEPEBOJUTH MPAKTUUYECKYHO 3a7ady B
y4eOHY10, BBIACIAT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3NYECKUX SBJICHUM;



ONMKCHIBATh HW3YUYEHHBIE CBOWCTBA Tel M (U3MYECKUE SBIEHUSA, HCIOJIb3YS
(bu3nYecKue BeIMUYMHbI (TeMIepaTypa, BHyTPEHHSSI SHEPT s, KOJIMYECTBO TEIIOTHI,
yAenbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUS, YACJbHAs
TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIUIOTa CTOpPaHUs TOIUIUBA, Ko3(hduineHt
IIOJIE3HOI'O0 JEHUCTBHUSA TEIUIOBOM MAIMHBI, OTHOCUTENIbHAS BIAXXHOCTH BO3/YyXa,
ANEKTPUYECKUH 3apsi, CHJIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE
MPOBOJIHMKA, VYAEJIBbHOE COMNPOTUBIEHUE BEUIECTBA, padoTa M  MOIIHOCTb
AIEKTPUYECKOTO TOKA), IPU ONMCAHUU MPABUIIBHO TPAKTOBATH (DU3UUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHUS M EIUHUIBI (DU3MUECKUX BEJIUYUH,
HaXOJUTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJIECHUS U MPOLECCHI, HCIOJb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOECHUS BEILECTBA,
NPUHIUI CYNEPHNO3ULMU MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHMS
3apsiia, 3akoH Oma Juis ydacTka Len, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHEeHHs
SHEPrUH, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €T0
MaTeMaTU4YECKOE BBIPAKEHHUE;

OOBSICHATh (PU3UYECKHE TMPOILIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyaluun IIPAaKTUKOOPUEHTUPOBAHHOT O XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB C
onopoil Ha 1—2 U3y4yeHHbIX CBOMCTBA (PU3NYECKUX SIBJICHUMN, (PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacu€THble 3agaud B 2—3 JEWUCTBUS, HCIONB3YS 3aKOHBI U (DOpPMYIIHI,
CBs3bIBaIONIME (DU3MUECKUE BEIUYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3aJaud
3alUChIBATh KPAaTKOE YCJIOBHUE, BBIABISITh HEAOCTATOK MAHHBIX JJISI PELICHHS
3a/layu, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ peleHus], IPOBOAUTh
pacu€Tel W CpaBHMBATh TOJYYEHHOE 3HauYeHHWE (PU3MUECKOW BETUYHHBI C
W3BECTHBIMH JJAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU MOMOUIM (PU3NYECKUX
METOJOB, HCIIOJb3ysl ONHCAHWE HCCIENOBAHUSA, BBIIEIATH MPOBEPSIEMOE
MIPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOPAIKA IPOBEIACHUS HCCIIECIOBAHMS,
JIeJ1aTh BBIBOJBI,

MPOBOJIUTH OMbBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUW WM (DUINIECKUX
CBOMCTB TeNl (KamWUIApHBIE SIBIICHUS, 3aBUCHUMOCTb IaBJCHUS BO3AyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH Ipollecca OCThbIBAHWS W HArpeBaHUsl NpH
U3JIyYEHUH OT LBETa H3JIydaroleld (MOIoIaonIei) MOBEPXHOCTH, CKOPOCTb
WCIIAPEHHST BOABI OT TEMIEPATYpbl KUAKOCTH M IUIOWAAU €€ IOBEPXHOCTH,
ANEKTpU3alUs TeJl U B3aUMOJCHCTBHUE JJIEKTPUUYECKHUX 3apsioB, B3aUMOICHCTBUE
MTOCTOSTHHBIX MarHuWTOB, BU3yaJIM3alldsl MAarHUTHBIX IMOJIEN MOCTOSTHHBIX MarHuTOB,



JAEMCTBHUSI MarHUTHOTO TOJISl Ha MPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUraTeNsl MOCTOSTHHOTO TOKA): (POpMYyJIHpPOBaATH MPOBEPSIEMBIC
MPEANOJIOKEHNUs, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOr0 000pyJoBaHUS,
OIKCHIBATh XOJ1 OTbITA U (POPMYITHUPOBATH BHIBOIBL;

BBIIOJIHATH IIPSIMBIE W3MEPEHMSI TEMIIEpATypbl, OTHOCHUTEJIBHON BIIAKHOCTH
BO3/lyXa, CWJIbl TOKa, HANpPSKEHHUS C MCIOJb30BAaHUEM aHAJIOIOBBIX NPUOOPOB U
JaTYUKOB (PU3NYECKUX BEIUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI C y4ETOM
3aIaHHON aOCOIOTHOM MOTPENTHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHON (PU3MUECKOU BEITUYMHBI OT IPYTOi
C  HUCIHOJb30BAaHUEM  MpPSIMBIX HU3MEPEHUM  (3aBUCUMOCTb  CONPOTHUBIICHMS
IPOBOJHMKA OT €ro JJIUHBI, IUIOUIAJM IIONEPEYHOIO0 CEUYEHUS U YAEIBHOIO
CONMPOTHUBJIEHUS BELIECTBA MPOBOIHUKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT
HaIpsHDKEHUS. HA IPOBOJHUKE, UCCIIEA0BAHKE MOCIEA0BATEIBHOIO U MApaJLIEIBHOTO
COEIMHEHUI MPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITNOJIHATh U3MEPEHMUS], CIEAYs MIPEAJI0KEHHOMY IIJ1aHy, (PUKCUPOBATh Pe3yIbTaThl
MOJIYyYeHHOW 3aBUCUMOCTH B BHUAE TaOnull U TrpaduKoOB, AeNaTh BBIBOJbI IO
pe3yibTaTaM HCCIIEIOBaHUS;

MPOBOJUTH KOCBEHHbIE NU3MEPEHUS (PU3NUECKUX BENNYHMH (yAeTbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBIIEHUE TPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOTO
TOKA): IUIAHUPOBAaTh W3MEPEHUs, CcOoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY,
cienysl IpeagoKeHHON HHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUUUHBL;
coONI0aTh MpaBWia TEXHUKH O€30MacHOCTH NpH padore ¢ J1abopaTopHBIM
o0opyTOBaHUEM;

XapaKkTepU30BaTh NPUHLHUIBI JAECWCTBUA M3YYEHHBIX NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C OMOPOW Ha UX OMHUCAHMS (B TOM YHUCIE: CUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUHUK DIEKTPUUYECKOMN
SHEPrUH, DJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HArpPEeBATEIbHBIC SJIEKTPOIPHOOPHI
(mpuMepsl), 3JMEKTPUYECKHUE MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOJBUTaTENb
IIOCTOSIHHOTO TOKA), WCIOJIb3Yysl 3HAaHUS O CBOMCTBaxX (DM3MUECKUX SIBICHUNA U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUIATE]b BHYTPEHHETO CrOpPaHUA, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMBbl JJIEKTPUYECKUX LEMNEeHd C MOCIEIOBATEIbHbIM U
napajiebHbIM COEIIMHEHHEM D3JIEMEHTOB, pa3jinyas yYCJIOBHbIE O0O3HAUEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LIENIEH;

OPUBOJUTH MpUMEpHl (HAXOAUTh HMH(OpPMALMIO O TPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PM3NYECKUX 3HAHUN B MOBCEIHEBHOM JXKU3HU NJIsl 0OecreueHus
0e30MacHOCTH MpU OOpallleHUH € MPUOOpaMU U TEXHUYECKMMU YCTPOWCTBAMH,



COXpaHEHUsl 3JI0POBbSl M COOJIOJEHUS HOPM SKOJOTMYECKOrOo TIOBEJICHUS B
OKPYIKAIOIIEU CPELE;

OCYUIECTBJIATh MOUCK MH(pOpMaLMK (U3HUECKOro coaepxanusi B MHTepHeTe, Ha
OCHOBE€ MMCEIOIINXCS 3HAHUM U MYyTEM CPAaBHEHUs JONOJHUTEIBHBIX MCTOYHHUKOB
BBIICNIATh MH(OpPMAIMIO, KOTOpAasl SBISIETCS MPOTUBOPEUYMBON WIM MOXKET OBIThH
HEJIOCTOBEPHOII;

UCIIOJIb30BaTh IPU  BBIIOJIHEHUM Y4YEOHBIX 33JaHUl  HAyYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3HUECKOTO COAEPMNAHUs, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI CETH
WNuTepHeT, BmageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHUCbMEHHBbIE M KpPAaTKUE YCTHBIE COOOIIEHMs, 00001as
MH(OPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3HUECKOTO COJAEPKAHMS, B TOM UUCIIE
nyOJIMYHO TPEACTABNIATH PpE3yNbTaThl TMPOEKTHOM WM  HUCCIEI0BATEIbCKON
NEATENBHOCTH, IPU 3TOM TPAMOTHO MCIIOJIb30BATh W3YUYECHHBIA ITOHATUHWHBINA
anmapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINEH;

IPU BBIOJIHEHUN Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHMM (DU3MYECKUX IMPOIECCOB
pacnpenensiTe OOS3aHHOCTHM B TPYIIE B COOTBETCTBUM C IOCTaBICHHBIMU
3a7a4aMH, CJIEOUTHh 3a BBINOJHEHUEM IUIaHA JCWCTBUM W KOPPEKTUPOBATH €rO,
aJICKBaTHO OILICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTH TPYMIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJICHCTBUE, TMPOSBIAS ~ TOTOBHOCTh  pa3peuiaTh
KOH(MJIUKTBHI.

K xonIy o0yuenus B 9 kijiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

WCIIOJB30BaTh TIOHATHSA: CHUCTeMa OTCuéTa, MaTepuajibHas TO4YKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh ~ MEXaHW4YeCKoro  JBWXeHus,  Jedopmamus  (ympyras,
MJIacTUYecKasl), TpEHUe, I[EHTPOCTPEMUTEIbHOE YCKOpPEHHE, HEBECOMOCTb U
Meperpy3Ku, EHTP TSHKECTH, aOCOJIFOTHO TBEPJOE TENO, LIEHTP TIKECTH TBEPIOTO
Tella, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK, HH(PpPa3ByK U
YIBTPa3BYK, 3JEKTPOMArHUTHBIC BOJHBI, ITKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIBHO30PKOCTh, CHEKTPHI MCMYCKAHUS W TOTJIOIICHUS, alibda,
0eTa- ¥ raMMa-u3Ny4eHus1, U30TOIbI, SiJIepHAsi SHEPreTHKA;

paznuyaTh sBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE JBHKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKCHHE, CBOOOJHOE TaJeHHUE Tell,
PaBHOMEPHOE JIBHXKEHHUE TI0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeEJ, PEaKTUBHOE
IBIDKEHUE, KoJie0aTeIbHOe IBUKEHUE (3aTyXalollie U BhIHYK/ICHHbIC KOJIeOaHus),
PE30HAHC, BOJHOBOE  JBIKCHHE, OTPAXKEHUE  3ByKa,  NPSIMOJMHEHHOE
pacnpoCcTpaHeHUe, OTPAKEHHWE M TIPEJIOMJIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXECHHE CBETa, pasyIoKeHHEe OEJIOro CBeTa B CIIEKTP M CIIOKEHUE CIIEKTPAIbHBIX
IIBETOB, JIUCTIEPCHUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HHUKHOBEHUE



JMHENYATOro CIEKTpa M3IYyYEHHUs) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3MUECKUX SIBICHUI B OKpY>KarOUIEM
Mupe (B TOM uucie (u3udecKkue SIBICHUS B TPHUPOJAC: MPWIMBHI W OTIIWBHI,
nBkeHue 1uiaHer COJHEYHOW CHUCTEMBI, PEAKTUBHOE JBWKEHHE JKHUBBIX
OpraHW3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMH, 3E€MIIETPSICEHUE, CEMUCMUYECKHUE
BOJIHBI, I[yHaMH, 3X0, LIBETa T€JI, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHYECKOE
JNEHUCTBUE BHJHUMOIO, VYJIbTPA(PHOIETOBOTO M PEHTTEHOBCKOIO M3JIY4YEHUH,
€CTECTBCHHBII paJMOaKTUBHBIM (OH, KOCMHUYECKHE Jy4yd, paJlOaKTUBHOE
M3JIyYEHUE NPUPOJHBIX MUHEPAJIOB, JECUCTBUE paJMOAKTUBHBIX HW3JIYYEHUU Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHUIA;

ONHUCHIBAaTh HW3YYCHHBIC CBOWCTBA Te€l U (UBNYECKUE SIBICHUS, HCIIONb3YS
¢usznyeckue BeIMYMHBI (CpelHsE W MICHOBEHHas CKOpPOCTh Tella IpH
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEILICHHE, MyTh, YII0Bas CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHUJIA TSKECTH, YCKOPEHUE CBOOOJHOrO MajeHMS,
BEC TeJa, UMIYJIbC Tea, UMITYJIbC CHJIbI, MEXaHH4YecKass padoTa U MOILHOCTD,
NOTEHIMAJIbHASL  SHEpPIrHs Teja, IMOAHATOrO HaJX TMOBEPXHOCTBIO  3€MJIH,
MOTEHUUAJIbHASL JHEPrus CXKATOM MpYyKUHbI, KUHETUYECKash BSHEprus, IOJIHAsS
MeXaHU4ecKasl dSHEprusi, Mepuoj U 4acToTa KojieOaHUH, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMJIEHUS CPenbl), MpHU
ONMHMCAHUM TMPaBUIBHO TPAKTOBATh (PU3NYECKHI CMBICI HCHOJb3YEMbBIX BEJIWYMH,
o0O3HaueHUsT ¥ eAUHUIBI (U3NYECKUX BEIWMYHMH, HAXOAUTh (HopMyIbI,
CBS3BIBAIONIUE JaHHYIO (PU3UMYECKYIO BEIMYUHY C JIPYTUMH BEIMUYUHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJEHUS U MPOLECCHI, UCIOJb3YS
3aKOH COXPAaHEHHsS SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS, HPUHIUI
CYNEPIIO3ULIMH CHJI, IPUHIIMI OTHOCUTENBbHOCTH ["anunes, 3akoHsl Hpr0TOHA, 3aK0H
COXpPAaHEHHUSI MMITYJIbCA, 3aKOHbl OTPAXKEHUS W TMPEIOMIJIEHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 M MAacCOBOI'O YHUCEN MPU SAEPHBIX PEAKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alHMChIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHUE IMPOLIECCH U CBOICTBA T€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalMid MPAKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BBbISABIATh IPUUYUHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMYECKUX IIaroB ¢ OMOpOil Ha
2-3 W3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUW, (PUINYECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemiarb pacu€THble 3anaud (OMUpAIOIIMECs Ha CHCTeMY M3 2—3 ypaBHEHHIA),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYIIbI, CBA3bIBAIOIINE (PU3NYECKHE BETUYMHBI: HA OCHOBE



aHaJlM3a yCJIOBHA 33/aud 3alHUChIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTAIOLINE
WM W30BITOYHBbIE JaHHBIC, BBIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE IS
pelieHusi, TPOBOAUTH PACUETHl W OLIEHWBATh PEATUCTHUYHOCTH TOJTYYCHHOTO
3Ha4YeHUs PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MNPOOJIEMBbl, KOTOPbIE MOXKHO PEUINTh MPU MOMOLIM (HU3HMUECKUX
METOJIOB, HCIIOJIb3Ys ONHMCAHHWE HCCIECJOBAHMS, BBIIEIATh IMPOBEPIEMOE
NPENONI0KEeHNE, OIEHUBATh MPABUIBHOCTh TOPSAKA MPOBEACHUS HCCIEIOBaHUS,
JeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOACHUN U OIBITOB;
MPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WIH (DU3NIECKUX
CBOMCTB TeJl (M3yyeHHE BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCUMOCTb I€pUOJia KOJIEOaHWI IMPYKUHHOTO MasTHUKA OT MacChl Ipy3a u
KECTKOCTU TPY>KUHBI M HE3aBHCHUMOCTh OT aMIUIUTYAbl MajblX KoJeOaHUuM,
NPSIMOJIMHEMHOE PacIpOCTpaHEHUE CBETa, Pa3lokKeHHE OENoro cBeTa B CIEKTD,
U3y4YEeHHE CBOMCTB HM300pakeHHs B IJIOCKOM 3€pKajie M CBOWCTB H300paKeHUs
npeaMeTa B COOMparolel JIMH3€e, Ha0Jt0IeHUE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYEHHSI): CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
00Opy/lOBaHUs, OMHUCHIBATH XOJ OIBITA M €ro pe3yibTarbl, (OPMYyIUPOBATH
BBIBO/IBI;

IPOBOAUTH MPU HEOOXOTUMOCTU CEPHUIO MPSIMBIX U3MEPEHUM, Onpeneiss cperHee
3HaYCHHE U3MEpPSIeMON BEIUYMHBI ((POKYCHOE pacCTOSIHME COOMpAIOLIEH JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0a N3MEPEHUS (M3MEPUTEIHLHOTO TPUOOPA);

MPOBOJNTDH MCCIEAOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C UCTIOTB30BAHUEM
OpSIMBIX U3MEPEHHUM (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JABI)KEHUHM 0€3 HadaJbHOM CKOpPOCTH, Mepuoja KoieOaHuN MaTeMaTHYecKOro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCIMOCTH yTJIa OTPAKEHUS CBETA OT yrJja MaJleHus u
yria TpeloMJIeHHs OT  yria MajeHus): IUIaHUpOBaTh  HCCIEOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh PE3YyJIbTAThl MOTYyUYEHHOM
3aBUCUMOCTH (PM3MUYECKUX BEJIUYMH B BUJE TAOJIUIl U rpauKOB, AENaTh BBHIBObI
0 pe3yJibTaTaM HCCIIEA0BaHNUS;

MPOBOJNTH KOCBEHHBIC HM3MEpeHHUs (DM3MUECKUX BEIUYUH (CPEIHSAS CKOPOCTh U
YCKOpeHHe Teja MpH PaBHOYCKOPEHHOM JIBHKECHHH, YCKOpPEHHE CBOOOIHOTO
NaJIeHNs, KECTKOCTD MPYKUHBI, KOAPPUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYecKast
paboTa W MOIIHOCTb, YacTOTa M TEpUuoja KoJieOaHWl MaTeMaTH4ecKoro u
IPYKUHHOI'O MasiTHUKOB, ONTHYECKasl CUJIa COOMpAIOLEH JINH3bI, paJOaKTUBHBIN
¢oH): TIAaHUPOBATH HM3MEPEHHUS, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATH U3MEPEHHUSI, CICAYS MPEAT0KEHHOW NHCTPYKIIMH, BBIYUCIISATH 3HAUYCHUE
BEJIMYMHBI W aHAJW3UPOBATh IIOJIyYEHHbIE pPE3yJbTaThl C YYETOM 3aJaHHOMN
NOTPELIHOCTH U3MEPEHMUI;



cOONI0OIaTh TpaBWiIa TEXHUKH O€30MacCHOCTH Tpu padore ¢ J1abopaTopHbBIM
o0opyI0BaHUEM;

pasnuyaTh OCHOBHBIE MPHU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHas
TOYKa, a0COITIOTHO TBEPIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHETapHAsi MOJENb aTOMA, HyKJIOHHASI MOJIEJb aTOMHOIO $1pa;

XapaKTepHu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha HMX omnucaHus (B TOM YHCIE: CHUAOMETP, AaTYUKHU
MOJIOXKEHUS, PACCTOSHUA M YCKOPEHHUS, PAKEeTa, 3XO0JIOT, OYKH, MEPHUCKOIL,
doroanmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOI, JIO3UMETp, Kamepa
Buinbcona), ucnosnib3yst 3HaHUSA O CBOMCTBAaX (PU3NYECKUX SBICHUN U HEOOXOIUMBIE
¢bu3nYecKue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HW3MEPUTENBbHBIX MPHOOPOB M TEXHOJOTHYECKUX IMPOLECCOB MPHU
pelleHnH Y4eOHO-NPAaKTHUYECKUX 3aJay, ONTHYECKHE CXEMbl JUIsl MOCTPOEHUS
M300paKeHM B IJIOCKOM 3epKalie U coOuparoie JMH3e;

NPUBOAUTH NpPUMEPHI (HAXOAUTh HH(OpPMALMIO O MpUMepax) MNPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHWI B MOBCEIHEBHOM JXKHU3HU IS O00ECIICUEHMS
0e30MacHOCTH MpH OOpALEHUH C MPUOOpaMH M TEXHHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHUsl 3J0pOBbS M COOJIIOJIEHUS HOPM D3KOJOTMYECKOrOo IOBEACHUS B
OKpY’KaroLIEN Cpeae;

OCYUIECTBJIATh MOMCK HH(popMmanuu ¢usndeckoro cojepxxanus B HHrepHeTe,
CaMOCTOATENBHO (POPMYIHPYST MOMCKOBBII 3alpOC, HAXOJUTh IyTH OINpPEAEIICHUS
JOCTOBEPHOCTH TMOJTY4YEeHHOH HH(OpMAalUd Ha OCHOBE MMEIOIIUXCS 3HAHUH U
JOTOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPU  BBIOJHEHUH Y4YEOHBIX 3aJaHUil  HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3HUECKOTO COAEpM AHUS, CIPABOYHBIE MATEPHAJIbI, PECYPCHl CETH
WNHTepHeT, BiIageTh NpUEMAMH KOHCIEKTUPOBAHUS TEKCTa, IPeoOpa3OBaHUs
nH(pOpMaIu U3 0JJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIC IHCbMEHHBIE W YCTHBIE COOOIIECHUSI HA OCHOBE
nH(pOpPMAIUU U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COAEpPKaHUS, MyOJIUYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIbCKON AEATENbHOCTH, IIPU
3TOM TPAMOTHO MCIIOJIB30BaTh HM3YYEHHBIM MOHSATUWHBIM anmapar H3y4aemMoro
pa3nena (U3MKM U CONPOBOXKJATh BBICTYIJICHHE IMpe3eHTalue ¢ yd4érom
0COOEHHOCTEN ayJJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO yacoB
Ne HaumenoBaHme pa3iesioB u JyeKTpoHHbIE (LM poBbIE)
Kontpoasnbie | IlpakTuyeckue
n/m | TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pa3znen 1. ®usuka u eé posib B NO3HAHUHU OKPYIKAKOIIEro MUpa
1.1 ®du3uka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyeckre BEIUINHEI 2 1 https://m.edsoo.ru/UDCTC8RJID
EcTecTBeHHOHAYYHBIN METO
1.3 y a 2 1 https://m.edsoo.0u/ZOL7QLIIS
TTO3HAHHUS
Hroro no paszneny 6
Pa3znen 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BelecTna 1 https://m.edso0.ru/2SJ151M41
BIDKEHHE U B3aNMOJICHCTBHE
2.2 A g 2 1 https://m.edso0.1u/ZXDKQLXCC
YaCTHI] BEIIeCTBa
Arperatible COCTOSIHHS
2.3 P 2 https://m.eds00.rt/ONOVIXY1K
BeEIECTBa
Hroro no pasneny 5
Paznen 3. /IBuskeHune U B3aUMo/ieiicTBHE TeJl
3.1 Mexannueckoe OBMKECHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepnus, macca, IIIOTHOCTh 4 https://m.eds00.1u/GXPU4MTS5P
3.3 Cuna. Bunp! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, "KUIAKOCTEH U Ta30B




Hasnenue. Ilepenaua

4.1 JIaBJICHUS TBEPJIBIMU TEJIAMH, 3 https://m.edsoo.ru/X0DW367P2
KUJIKOCTSIMH U Ta3aMH
4.2 JlaBaeHue KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMOC(epHOE TaBICHHE https://m.edso0.ru/T7134SXNO
4.4 I[eHCTBITI_e FRIIIROCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY 8NK
NorpyXEHHOE B HUX TEJIO
Uroro no pazaeny 21
Pa3nes 5. PaGora 1 MOIIHOCTH. JHEPrus
5.1 Pa6ota 1 MomHOCTH 3 1 https:/m.edsoo.ru/75SLMREDY 1
5.2 IIpocTbie MeXaHU3MBI 5 1 https://m.edsoo0.ru/504NQXKX9
53 MexaHunueckasi 3HEprust 1 https://m.eds00.ru/G30454EMT
Hroro no pasaeny 12
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB 68 12

[10 ITIPOTPAMME




8 KVIACC

Ne HaumenoBanue pa3uesioB

KoaudecTBO 9acoB

DJIeKTpOHHbIE (LM(ppPOBbIE)

KonTpoasubie | IlpakTudyeckue
n/m | HTeM MPOorpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3pean 1. TenioBblie IBJICHUSA
CTtpoeHune U CBOMCTBA
1.1 TPOCHHE I CBOHCTB 7 https://m.edso0.ru/R8QZNCIPM
BeEIEeCTBa
1.2 TerutoBble poueccsl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazaeny 28
Pa3pnen 2. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNeKTpUUECKUe 3apsbl.
2.1 3apspKEeHHBIE Tena U UX 7 1 https://m.edsoo.ru/R4QORCT(Q4
B3aUMOJICUCTBUE
ITocto i
2.2 TOAHHBIH . 20 2 7 https://m.edsoo.ru/PBQBOWS2B
NMEKTPUUECKUIN TOK
2.3 MarnuutHsle ABlICHUSA 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
DnexTpoma a
24 FICKTPOMATHITTHAA 4 https://m.edsoo.ru/7QODSEL15
WHTYKIIHS
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
i 68 4 14.5

YACOB I10 ITPOTPAMME




9 KVIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa3iesoB DJIeKTpOHHbIE (LM(ppPOBbIE)
KonTpoasubie | IlpakTudyeckue
n/m | HTeM MPOorpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3zpen 1. Mexann4ueckue siBJIeHUSA
Mexannueckoe gBUKEHHE
1.1 A 10 1 https://m.edsoo.su/CEOGHRGTL
U CIIOCOOBI €0 OMMMCAHNS
1.2 B3aumogaeiicTBue Tel 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAaHECHHSI 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pasneny 40
Pa3znea 2. MexaHn4ecKHe KOJe0aHUA U BOJTHEI
2.1 Mexannueckue KojieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
Mexanndeckue BOJHEL.
2.2 8 1 3 https://m.edsoo.ru/DHIJG8AS50
3BYK
Hroro no paszneny 15
Pa3znen 3. DiieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE II0JIE U
3.1 p 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
3aKOHBI pacIIpOCTPAHEHUS
4.1 pactpoctp 6 2 https://m.edsoo.ru/HBN3NMK2M
CcBeTa
JIMH3EI ¥ OIITHYECKHE
4.2 6 3 https://m.edsoo.ru/20WNYKRX1

npuOOopbI




Pasnoxenue Oenoro ceera

43 3 2 https://m.edsoo.ru/2Z5AHODTO
B CIIEKTP
Hroro no pazaeny 15
Pa3nen 5. KBanToBbI€ SIBJIEHUS
Ucnyckanne n
5.1 MIOTJIOIIEHHE CBETA 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 Crpoenue aTOMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R6IB
53 SnepHble peakuuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no paznemy 17
Pa3nea 6. [loBTOpuTe1bHO-000011AK0IM I MOYJT
[ToBTOpeHue u 06061IeHNE
6.1 colepkaHus Kypca 9 2 https://m.edsoo.ru/JKQXVISBE
bu3uku 3a 7-9 knacc
Hroro no pazaeny 9
OBILEE KOJIMYECTBO
- 102 27

YACOB II10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBo yacoB

Ne Jara JJIeKTpOHHbIe N (poBbHIE
Tema ypoka Konrposbhubie | IlpakTuueckue
n/n Bceero u3ydyeHHusi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

®du3uka — Hayka o npupoje. SBaeHus

1 Y PHpOA 1 https://m.edso0o.ru/35YPBIWS5K
npuposl. Puznueckue BICHUs
MexaHnudeckue, TerIOBbIe,

2 3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 1 https://m.edsoo.ru/116US5S3L6H
3BYKOBBI€ SIBJICHUSI
du3nvecKre BETUINHBI U UX

3 1 https://m.edso0.ru/6ZYFTFPA7
U3MEPEHUE
VYpok-uccnenosanue "N3mepenue
TeMIepaTypbl Py MOMOIITH

4 patypel Tip Hl 1 1 https://m.eds0o0.ru/VQGCNSIMP
AKHUJKOCTHOTO TEPMOMETpPA U JAaTUHKa
TeMIeparypbl"”
Kak ¢u3uka u apyrue ecTeCTBEHHbIE
HayK{ U3Yy4aloT MPUPOJLY.

5 EcrecTBeHHOHAYUYHBI METO/T 1 https://m.edsoo.ru/3LPP2HPX2
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUI C TOMOIIbIO MOJIEJICH
VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: TAJIbHOCTH MOJIETA IIapHKa,

6 A P 1 1 https:/m.edsoo.ru/9YLZITEMU
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIIe, YeM OOJIbIIIe BRICOTA ITycKa"
Ctpoenue BemecTBa. OIbBITHI,

7 P 5 1 https://m.edsoo.ru/FSPU40LYR
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE




BCIICCTBA

B3auMojieficTBUA Tell. Cuila yIpyrocTH.

8 JBr>xeHue 4acTHIl BEIIEeCTBA https://m.edsoo.ru/HQ31SN1F3
Ypok-uccinenoBanue «OnbITH O

9 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS https://m.edsoo.ru/FT87UNTLS
ra30B»

10 ArperatHble COCTOSIHUS BEIIECTBA https://m.eds0o0.ru/STRDWACXM
B3anMocBs3p MeX1y cBOWCTBaMHU
BEIIIECTB B Pa3HBIX arperaTHBIX

11 COCTOHMAX I X https://m.edsoo.ru/AWMI1DBI48
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BO/IbI
MexaHudeckoe OBMKEHHUE.

12 PaBHOMEpHOE U HEpaBHOMEPHOE https://m.edsoo.ru/3AW6CCIHBI
JIBHDKCHUE

13 Cxopoctb. EnuHHIIBI CKOPOCTH https://m.eds00.ru/29GPTJAKL

14 Pacuer myTH 1 BpeMeHM IBM>KEHUS https://m.edsoo.ru/PVHMNWAUA
WNuepuust. 3aKoH UHEPIUH.

15 B3aunmopeiicTBue Ten Kak mpuInMHa https://m.edsoo.ru/KX5510IBX
W3MEHEHUS CKOPOCTH JIBFIKCHHSI TEIl

16 [InoTHOCTB BemiecTBa. Pacuer Maccol u httos:/m. edsoo r/0ST1X3DPS
o0beMa Tejia 1Mo ero MIOTHOCTH :

17 Ha60paT0pHa;i padora «Onpenenenne https://m.edso0.ru/OH22PX7CX
IJIOTHOCTHU TBEPIOTO TEJIa»
Pemenne 3ama4d no teme "IlnoTHOCTE

18 " https://m.eds00.ru/50DYVYG49
BEIICCTBA

19 (CHuIa KaK XapaKTepHCTHKa https://m.edsoo.ru/NV56FY 1G2




3akoH ['yka

Jlabopartopnast pabora «M3yuenue
3aBHCUMOCTH PACTSIKEHHUSI

20 https://m.edsoo.ru/PXXW6DHXE
(nedbopmanuu) Npy>kMHBI OT
MPUIIOKEHHON CUIIBD»

21 SIBnenune TaroreHus. Cuja TSHKECTH https://m.eds00.rt/OCWIXFNQE
CBs13b MEX]ly CHIJION TSKECTH U Maccoi

22 Tena. Bec Tena. Pentenue 3amad mo https://m.edsoo.ru/8PZHPV1Y]
teme "Cuna tsokecT"

23 CHuIa TOKECTH Ha JPYTHX ILIAHETaX, https://m.edso0.:u/IM2DOKYLI
®uznyecKre XapakTepUCTUKH MJIaHET

24 N3mepenue cwit. JluHamomeTp https://m.edsoo.ru/IT1IZGKCKH

25 Bec tena. HeBecomocThb https://m.edsoo.ru/UAOISQ8RE
Crno>xeHue IByX CHJI, HalpaBJIEHHBIX

26 10 OJIHOM MPSIMOM. https://m.edsoo.ru/L6SNUZVZS8
PaBHOpelicTBYIOIIAS CHIT

27 FemeHHe i:azlaq 110 Teme " https://m.edsoo. s u/MKPXDZNX5

PaBHOEliCTBYIOIIASA CHIT

28 T'pettie CKOMBIKCHILA I TPEHHE MOKOS. https://m.edsoo.ru/TA1EOSMMH
Tpenue B IpUpoe U TEXHUKE
JlabopartopHnast pabora «M3yuenune
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb)KEHUS OT CUJIBI JaBJICHUS U https://m.edsoo.ru/TAQP4B30OA
XapakTepa CONPUKACAIOIIUXCS
IIOBEPXHOCTEMN»

30 PemeHHi Janat Ha ?HpeI[GJ'ICHI/IC https://m.eds00.1u/5YY23XXSD
PaBHOJICHCTBYIOIIEH CHJITBI

31 Pemenue 3amaa mo remam: «Bec Temay, https://m.eds00.ru/T9V639RZF




«I'paduueckoe n3o0pakeHne CUID»,
«Cunby, «PaBHOACHCTBYOIIAS CHID)

KonTponbhas pabota no Temam:
«MexaHunueckoe JBIKeHue», «Macca,

32 ILIOTHOCTHY, «Bec Tenay, https://m.edsoo.ru/PAROSWE4D
«['padmueckoe n3o6pakeHue Cuim,
«Cunb»
Hasnenue. CriocoObl yMEHBIIICHUS U

33 https://m.edso00.ru/25TVMIFDL
yYBEJIMYCHUS 1aBICHUS
JlaBrienue ra3a. 3aBUCUMOCTD

34 JIaBJIEHUS ra3a oT 00bEMa, https://m.edso0o0.ru/544YMX9WR
TeMIIepaTyphbl
[lepenaua naBneHus TBEPALIMU

35 TeJaMU, )KUIKOCTSIMH U razaMu. 3aKoH https://m.eds00.ru/CGSPOSNWO
ITackams

aBJICHHUEC B JKUJKOCTH U Ta3e,

36 A VH https://m.edsoo.ru/K7T1219UC
BBI3BAHHOE JICCTBHEM CHUJIBI TSHKECTHU
Pemenne 3anau mo teme «JlapneHue B

37 https://m.edsoo.ru/UHHC5RB6W
KMAKOCTH U rase. 3akoH Ilackaisy

38 Coolmiaromuecs Cocyabl https://m.edsoo.ru/7ZHDBMDHR2

39 IM'mapaBanyeckuit mpecc https://m.edso0.ru/67X21. F396
Manometpsl. IlopmiaeBoi

40 p . p https://m.eds00.ru/5G846G718
JKHJIKOCTHBIN HAcOC
Atmochepa 3emmn. [Tpuannst
CYIIIECTBOBAHMSI BO3AYIIHON 00OIOUKH

41 3emun. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/DRQ6ZPW IM

JABJICHUS OT BBICOTHI HaJl YyPOBHEM
Mops




42 Bec Bo3nyxa. AtmochepHoe aBieHue https://m.edsoo.ru/PYRNEDISY
N3mepenune atMmocpepHOro 1aBiICHHUS.

43 P dep A https://m.edso0.ru/2183TIPD4
OnbiT Toppuuennu
3aBUCUMOCTH aTMOC(HEPHOTO JTABICHUS

44 (bep a https://m.edsoo.ru/YWIFWMZI1J
OT BBICOTHI HaJl ypPOBHEM MOPS
Bapomerp-anepoun. Atmocdepnoe

45 P P poni (bep https://m.edsoo.ru/WBNXTP7GR
JABJICHUE Ha PA3JIMYHbBIX BBICOTAX
Pemrenue 3agad mo reMe

46 " " https://m.edsoo.rt/YWVWILSTAI

AtmocdepHoe naBieHue

JlelicTBue ®UJIKOCTH U Ta3a HA

47 IOTPYKEHHOE B HUX TEO. https://m.edsoo.ru/SMGIFR466
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue

48 BBITAJIKUBAIOLLEH CHJIBIL, JEHCTBYIOLIEN https://m.edsoo.ru/7U40IDLK2
Ha TeJO, MOTPYKEHHOE B KUJKOCThH)»
JlaboparopHnast paboTta 1mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca

49 . . https://m.edsoo0.ru/OUOBGKKSW
TeJa B BOJE OT 00BhEMa MOTPYyKEHHOM B
KUIKOCTh YaCTH TEJa»

50 [InaBanue Ten https://m.edsoo.rt/UMAE9Q10Y
Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa wiu

51 PYHP P P https://m.edsoo.ru/BGOVBS63P
KOHCTPYHPOBAHHE JIOJKU U
onpeesieHue e€ rpy30n0abEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue

52 cynoB. BoznyxonnaBanuey, «/laBienue https://m.edsoo.ru/R7VHLA60Q
TBEPJIbIX TEJI, )KUJIKOCTECH U Ta30B»

53 Mexanundeckas padbora https://m.edsoo.ru/1 YIR6J7LS




54

MorHocTs. EqMHUIBI MOIITHOCTH

https://m.edsoo.ru/AUUXIHR1X

Ypoxk-uccienopanue "Pacuér

55 MOIIHOCTH, Pa3BUBAEMOM MPU MOAbEME 1 https://m.edso0o.ru/GDB065558
o jectauie"
IIpoctrle MexaHU3MBI. PrIyar.

56 P https://m.eds00.1u/8YRUOUGS?2
PaBHOBecue cui Ha ppruare
KonTponbHas pabota mo Teme
«JlaBieHue TBEPABIX TEII, JKUJIKOCTEH U

57 A P . A https://m.eds00.ru/DWLOWQXQZ
ra3oBy» / Bcepoccuiickast mpoBepodHast
pabota
PesepBHblit ypok. Pabora ¢ Tekctramu
1o TeMe «/laBiienue TBEPIBIX Tel,

58 %[ P . https://m.edsoo.ru/RFCSYB9FS
KUIKOCTEH 1 ra3oB» / Beepoccuiickas
poBepoyHas pabora
Peryaru B TexHuKe, OBITY U IPUPOJIE.

59 JlaGopatopHas pabora «/MccnenoBanue 0.5 https://m.edsoo.ru/KR7VOIXUT
YCJIOBHI paBHOBECHSI pblyara»
Pemenne 3amau mo treme «Y CI0BHS

60 A https://m.edsoo.ru/6 AXDHFS8N
pPaBHOBECHSI pbIyara
KoadduimenT monesnoro neicTBus
Mexaun3Ma. JlaboparopHas pabora

61 patop pu 0.5 https://m.edsoo.1u/4AYEYZDMW
«3mepenune KII/] HaknoHHOM
IUTOCKOCTH
Pemtenue 3agau o teme "Padora,

62 A \ https://m.edsoo.ru/VF5XBQLVS
MomHocTh, KIIT/]
MexaHudeckasi SHEpPTHsl.

63 Kunetnueckas 1 moTeHIHaIbHAasA https://m.edsoo.ru/3HQE7HOYK

SHEprus




3aKOH COXpaHEHMsI MEXaHUYECKON

64 1 https://m.eds00.ru/46Y227ZPME
SHEPTUU
YPOK-3KCIIEPUMEHT IO TeMe
"DKCEepUMEHTAILHOE ONPEICIICHUE
M3MEHEHUsI KHHETUYECKON 1

65 . 1 1 https://m.edsoo0.ru/SM7E7YTZC
MOTEHIMATBHON 3HEPTUU IPU
CKAaTBhIBAHUHM TE€JIa TI0O HAKIIOHHOU
IJI0CKOCTH"
KonTponbnas pabota nmo teme «Pabora

66 1 https://m.edsoo.ru/AECZ9T7EC
Y MOIIIHOCTb. DHEPTUs»
PesepBubIit ypok. PabGoTta ¢ Tekctamu

67 " " 1 https://m.edsoo.ru/MJJIPGGSA3
o TeMe "MexaHuueckoe JABIKEHNE
PesepBHbIit ypok. Pabora ¢ TekcTamu

68 no teme "Pabota. MomHOCTS. 1 https://m.edsoo.rw/XT2SMNZYM
Ouneprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIACC

Koaun4yecTBO 4acoB

Ne Hara JJIeKTPOHHbIE HH(ppOBHIE
Tema ypoka KoutpoabHhbie IIpakTH4yeckune
n/n Bcero U3ydyeHust o0pa3oBaTelibHbIE Pecypchl
padoThI paéoTsI

OCHOBHBIC TTOJTOXKEHUS

1 MOTIEIYIBIPHO-KHHCTHRECKOM 1 https://m.edsoo.ru/10BIEJ8GQ
TEOPHHU ¥ UX OTBITHBIC
MOJITBEP K ICHUS

2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1 https://m.edsoo.ru/OMIN4E3EH
Mopenu TBEPIOTO, KUIKOTO U

3 ra3000pa3HOTO COCTOSTHUH 1 https://m.edsoo. s/ HVW3IWMRAS
BeIIeCTBa
OOBsicHEHUE CBOWCTB TBEPOTO,
HKHJIKOTO U ra3000pa3HOTo

4 COCTOSIHMI BEIIECTBA HA OCHOBE 1 https://m.edsoo.ru/DJYTZQHS3
MOJIOKEHUH MOJIEKYJIISIPHO-
KHHETUYECKOUN Teopuu

5 Kpucranmiieckie u aMoppusie 1 https://m.edsoo.ru/8G73PVM40
Tena
C .

6 MATHBATIE H RATIIHPHOCTS 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSHKEHHE

7 TemmoBoe pacIIMpeHne U CKaTHe 1 https://m.eds00.ru/I3N3OKS8L
Temmnepatypa. CBsi3b TEMIIEpaTypPhI

8 CO CKOPOCTBIO TEIIJIOBOTO 1 https://m.edsoo.ru/SXSV6F15B
JIBMDKEHHS YaCTHI
B .C 0

9 HYTPEHIA SHEPTiA UHOCO o 1 https://m.edsoo.ru/BBVCIIMH6
U3MEHEHUS BHYTPEHHEH dHEpTUn

10 Buner Teruionepenaun 1 https://m.edsoo.ru/WF4J30O70P

11 VYpok-koHpepeHuus 1 1 https://m.edsoo.ru/UU910QFZW




"[IpakTHueckoe HCIOIb30BaHKE
TETJIOBBIX CBOMCTB BEIIECTB U
MaTepHalioB B IEJAX
sHeprocOepexeHus"

KonuuectBo Tenmnotel. Y aeabHas

12 https://m.eds00.ru/88291DDIZ
TETI0EMKOCTh
YpaBHEHNE TEIUIOBOTO OalaHca.

13 TemnooOMeH U TeIIoBoe https://m.edsoo0.ru/PS2QUVQJE
paBHOBeCHE
JlabopatopHas paboTa

14 Hecrenonarie spneris https://m.edsoo.r/FRZN6NSGV
TEIUI000MEHa MPYU CMEIIMBAHUN
XOJIOJTHOM U Topsyen BoJibI"
Pacuer konuyecTBa TEIUIOTEHI,

15 HEOBXOZHMOTO JUL5t HArPeBAHHIA https://m.edsoo.:u/JSMRA1APW
TeJla ¥ BBIISIAEMOT0 UM TPH
OXJIaXKICHHN
JlaGopatopnas padota

16 "Onpenenenue yaelbHOu https://m.edsoo.ru/40IT1ZJAH
TEIUIOEMKOCTH BelecTna"

17 DHEPIHs TOILIHBA. Y ACTbHAS https://m.eds00.ru/683AIXY WS
TEIUIOTa CrOpPaHMs
IInaBneHue u oTBEpACBaHUE

18 KPUCTAIIIMYECKHX TeN. Y JeNbHas https://m.edsoo.rw/JHESA1PJF
TEIJIOTA MJIABJICHHS
JlaGopaTopnas pabota

19 "OnpeneneHue yaeIbHO’ TEIIOThI https://m.edsoo.rt/LCOQXVHGHD
miaBiaeHus apaa"

20 Hapoobpasosarue i KOHACHCAIUIS. https://m.edsoo0.ru/CQGADQKML
Hcnapenue

21 Kunenwue. Y nenpHas Temora https://m.edsoo.rw/Y7HDIM2GZ




mapooOpa3oBaHus U KOHJCHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhI
KUTICHUS OT aTMOC(EPHOTO
JIaBIICHUS

BnaxuocTs Bo3ayxa.
JlaGopatopnas padota

22 . https://m.edsoo.ru/7KP37W0J1
"Omnpenenenre OTHOCUTEIHHOU
BJIQXKHOCTHU Bo3ayxa"

23 Petuterne safas Ha onpezencHie https://m.edsoo.ru/N4XJEXGAL
BJIQKHOCTH BO31yXa
[IpuHIHITEI PaOOTHI TEMJIOBBIX

24 nsurateneid. [Taposas TypOuHa. https://m.eds0o.ru/6BKWSWYG6
JlBurarenb BHyTPEHHETO CrOpPaHUs
KIIJI TenmoBoro gABUTaTENsl.

25 TemnoBbie ABUIaTe/IN U 3al[ATa https://m.edsoo.ru/UJA3SDRDOH
OKpYIKaroImei cpeInt

26 SAKOH COXPAHEHILA H IPEBPALLEHI https:/m.edsoo.rw/BIKX6RPQI
SHEPTUY B TEIUIOBBIX MPOIIECcax
[MoaroroBka K KOHTPOJIBHOM paboTe

27 1O TeMe "TerIOBLIC ABJCHH. . https://m.eds00.ru/9AQS53CC7C
W3MeHeHue arperaTHbIX COCTOSIHHM
BelecTna"
KonTponbHas pabora o Teme

28 "TertoBele siBNeHUS. I3MeHeHHE https://m.edsoo.ru/0X03133KU
arperaTHbIX COCTOSIHUI BelecTBa"

29 dneirpusaums ex. J1sa pona https://m.edso00.ru/9E85KDQMD
ANEKTPUIECKHX 3apPS/I0B
Ypok-uccrnenoBanue

30 "DexTpu3arys Tel HHAYKITNESH 1 https://m.edsoo.ru/JALQFK67]
MIPU CONPUKOCHOBEHUU"

31 B3aunmopeiicTBue 3apsHKEHHBIX TETT. https://m.edsoo.r/LIJCQZZS9




3axon Kynona

OnexTpryeckoe moJie.
HanpskeHHOCTD 3IEKTPUIECKOTO

32 https://m.edsoo0.ru/N79CZGZ1]J
nostst. [TpuHIUT Cynepro3uInm
INEKTPUICCKUX MOJICH
Hocurenu sanekrpudeckux 3apsuos.

33 OneMeHTapHbIH 3apsan. CTpoeHue https://m.edsoo.ri/AFOIKADMV
aToma
IIpOBOHUKY U AUIIEKTPUKH.

34 3aKOH COXpaHEHUs dIEKTPUIECKOTO https://m.edsoo.ru/U8JR991PB
3apsa

35 Pewertite 3aza1 fa npumeneiie https:/m.edsoo.rW/SXWWOSWJ5
CBOJCTB 2JICKTPUYECKHX 3aps/I0B
DJeKTpUYECKHI TOK, YCIIOBHS €T0

36 cymecTBoBaHus. MlcrouHnKH https://m.edsoo.r/ISIMP3J3M
ANEKTPUIECKOTO TOKA

37 JleiicTBUS JIEKTPUUECKOTO TOKa https://m.edsoo0.ru/Q8WUTCKVT
Ypok-uccrnenoanue "/leiictBue

38 AIEKTPUIECKOTO TIOJISI Ha 1 https://m.edsoo.rt/ZHMKZM4JU
MIPOBOJIHUKHU U TUINIEKTPUKHA"

39 MEKTPIIECKHIH TOK B MCTAITAX, https://m.edsoo.ru/EACOOOYPF
KHUJIKOCTAX U razax

40 DIEKTPHYECKas! IETb H e8 https://m.edsoo.ru/ROW7KUDDO
COCTaBHBIC YaCTH
Cuna Toka. JJabopaTopHas pabora

41 "U3mepeHre U peryarpoBaHue 0.5 https://m.edsoo.ru/9LHH7UNIJI
CUJIBI TOKA"
DJeKTprUYecKOe HANPSKCHUE.

42 Bomermerp. Jlaboparopras pabora 0.5 https:/m.eds00.ru/X7POJOFGH

"U3mepeHue 1 peryaupoBaHue
HamnpspkeHus"




43

COHpOTI/IBJ'IeHI/IC IMPOBOJHMKA.
VnensHOE COIIPOTUBJICHUE
B€OICCTBA

https://m.edsoo.rw/ESUOSPC4G

44

Jlabopatopnas padota
"3aBUCUMOCTb 3IEKTPUUECKOTO
COIIPOTHUBIIEHNUS IIPOBOIHUKA OT €TI0
JUTMHBI, TUTOIIA/IH MTOTIEPEYHOTO
cedyeHus U marepuaia"

https://m.edsoo0.1u/4JDA8GZNX

45

3aBUCHUMOCTB CHJIBI TOKA OT
Hampspkerust. 3akoH Oma s
y4acTKa IeTH

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaboparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, UIYIIETO Yepe3 Pe3nucTop, OT
COTIPOTHUBJICHHS PE3UCTOPA U
HaIPsDKCHES Ha pe3ucTope”

https://m.edsoo.ru/X5THIN3RM

47

ITocnenoBarensHOE U
napayiebHOE COCTUHEHUS
ITPOBOTHUKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaboparopHas pabota "lIpoBepka
IIpaBUIIa CJI0KEHUS HAIIPSOKECHUI
IPH TOCIEI0BATEIbHOM
COCTMHCHHUH JIBYX PE3UCTOPOB"

https://m.edso0o.ru/VQ3VYPOTS8

49

JlaGopaTopnas padota "IIpoBepka
ImpaBuJia JJis1 CUJIbI TOKA IpU
napasuieIbHOM COeIMHEHUN
pe3ucTopoB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemienue 3a1ay Ha IpUMEHEHUE
3akoHa Oma sl pa3inuyHOTO
COETUHEHHS MTPOBOJTHHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MOIIIHOCTE

https://m.edsoo.ru/40ATXYN3H




3JEKTPUUECKOr0 TOKA. 3aKOH
xoyns-Jlenna

52

JlabopatopHas paboTa
"Onpenenenne padoTs U
MOIITHOCTH 3JIEKTPUIECKOro ToKa"

https://m.edsoo.ru/VR92VEIJHA

53

DJeKTpUUYeCcKHe Leny 1
MTOTPEOUTENTH IIECKTPHUICCKON
sHepruu B ObITY. KopoTkoe
3aMbIKaHUEC

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTosTHHBIC MarHHUTHI, UX
B3aNMOJICUCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypoxk-uccrnenosanue "Nzyuenne
oJIeil MOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/1GL7RIJIQOR

56

MarnutHoe noyne. MaraHuTHoe I1oj1e
3eMJIM U ero 3HaUEeHHE IS )KU3HU
Ha 3emiie

https://m.edsoo0.ru/R3IXXJCRVK

57

IToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIEKTPUUECKUE 3aps/Ibl.
3apspKeHHBIE TeJla U X
B3aumoaencTBusl. IlocToSHHBIN
3JEKTPUYECKHUM TOK"

https://m.edsoo.ru/RTA1IB1CS

58

Kontponbnas pabora o Teme
"DNEKTPUIECKUE 3aPSIBI.
3apspKeHHBIE Tena U UX
B3auMozencTBus. I10cTOAHHBIN
ANEKTpUIECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.eds00.1u/ZISSW4ZTW

59

PesepBusrii ypok. Pabora ¢
TekcTamu 1o teme "TlocTosSHHbBIH
ANEeKTpUIecKuii TOK" /

https://m.edsoo.rv/EQRILKPTIU




Bcepocculickas nposepodyHas
pabota

60

OmneIT Opcrena. MarHuTHoe nosne
3JIEKTPUUECKOTO ToKa MaruuTHoe
MOJI€ KaTYLIKUA C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpuMeHeHue AMeKTPOMarHiuToOB B
texauke. Jlaboparopnas padora
"N3y4eHne nelcTBUS MarHUTHOTO
TOJI Ha MIPOBOJHUK C TOKOM"

0.5

https://m.edsoo.rt/KG8XDIUWD

62

DNEeKTPOABUTaTENb TOCTOSITHHOTO
Toka. Mcnonp3oBanue
3NIEKTPO/IBUTATENICH B TEXHUUECKHX
YCTPOMCTBAx U HAa TPaHCIIOPTE.
JlaboparopHas paboTa
"KoHCcTpyHnpoBaHue U U3ydeHUE
paboThl drekTpoaBUraTess’”

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

63

OnsiTel @apages. 3aKoH
3JIEKTPOMAarHUTHON MHIYKLUH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnekrporenepaTop. CriocoOs
MOJYYCHUS IEKTPHICCKON
SHEPTUH. DIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEpPTUU

https://m.edsoo.rv/LM1C70D7A

65

[ToaroroBka K KOHTPOJIBHOU paboTe
1o Teme "DJIeKTpUIecKue u
MarHMTHBIE SIBICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbHas pabora o Teme
"DNeKTpUIECKHE U MarHUTHBIC
siBJIeHUs"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbiii ypok. Pabora ¢

https://m.eds00.ru/4B8GKYQ1X




TekcTaMu 1o TeMe "TermioBnie
aBieHus"

68

PesepBHsrii ypok. Pabora ¢
TEKCTaMHU o TeMe "MaruuTHbIe
SIBJICHUS"

https://m.edsoo.ru/ISHXT I TXX

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68

14.5




9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE N (poBbIE

Ne Hdara
Tema ypoka Kontposbn | IlpakTnueck o0pa3oBaTe/bHbIE
n/n Bcero U3yYeHUs
ble padoThbI ue padoThbl pecypchl
] Mexanuueckoe aBrxkeHue. MarepuaibHas 1 https://m.edsoo.ru/UP3I88VC
TOYKa D
) Cucrema orcueta. OTHOCUTEIBHOCTh | https://m.edsoo.ru/UWFLOQ3
MEXaHUYECKOTO JBUKEHUS 3T
N https://m.edsoo.ru/E65SRWOZ
3 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE 1 K0
4 HepaBHoMepHOE PSMOIMHENHOE IBUKEHUE. 1 https://m.eds00.ru/LO43PYTG
CpenHsisi U MTHOBEHHAsI CKOPOCTh B
5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE 1 https://m.edsoo.ru/SKUYWCH
JBYOKCHHE. Y CKOpEHHUE BO
CxopocTh IPSIMOJIMHEMHOTO
https://m.edsoo.ru/HXCDF3Z
6 PaBHOYCKOpEHHOTO ABIKeHU. [ paduk 1 s
CKOpOCTH =
JlaGopaTtopHast pabota "Onpenenenue
https://m.edsoo.ru/1KKINJFO
7 YCKOPEHUS Tesa MPHU PaBHOYCKOPEHHOM 1 1 2
JBUKEHUU 110 HAKJIOHHOW MJIOCKOCTH" B
https://m.edsoo0.ru/NMQA4GG
8 CBobOoaHoe nagenue ten. OneiTel [anunes 1 EO
PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH.
. https://m.edsoo0.:u/PVRBIDTT
9 [lepuon u yacrota oOpamenus. JInneitnas u 1 -
YIJIOBasi CKOPOCTH -
https://m.edsoo.ru/OSLFGWF
10 [{eHTpOCTpEMUTENIBHOE YCKOPEHHE 1 7y




11

[Tepssiii 3akoH HeroTOHA. BEkTOp Critbl

https://m.edsoo.ru/T4DTURL3
K

Bropoii 3akon HeroToHa.

https://m.edsoo.ru/5A28NGVE

12
PaBHonelicTByrOIIAs cuiia v
. https://m.edsoo.ru/XPFYG64R
13 Tpernii 3akoH Hertorona. Cynepno3unus cui M
14 Pemrenure 3a1a4 Ha IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/GEM2S4H
Herotona K9
https://m.edsoo.ru/BHBXXRIJ
15 Cuna ynpyroctu. 3akoH ['yka 0 S.ALECS00.
https://m.edsoo.ru/HML1AMN
16 Pemenue 3ana4 no teme «Cuma ynpyroctu» 12
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INPOBEPAEMBIE IPE/IMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

7 KUIIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITOHATHUSA

1.2

pasiinyaTth ABJICHUA IO OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘IGCK06 SABJICHUC

1.3

pacro3HaBaTb  NpPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SBICHUH B
OKpY’KalollleM MHpe, B TOM 4YHcie (U3NYECKHe SBICHHUS B NPUPOAE, MPH
9TOM MEPEeBOAMTh NPAKTUYECKYH 3a7ady B Yy4eOHYIO, BBLIACIATH

CylIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

1.4

OIMCHIBATh M3yYEHHBIC CBOMCTBA TeN M (U3UUECKUE SIBICHMSA, HUCHOJIB3YS
(bu3nyeckre BeJIMYMHBI, IPU OMHCAHUU MPABUILHO TPAKTOBATh (PU3NYECKUIT
CMBICJI MCIIONIb3YEMbIX BEITUYMH, UX 0003HAUEHUS U EIMHULBI (PU3UUECKUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BeTMYMHY C JPYTHMH BEIHMYMHAMH, CTPOUTH TpaduKu HM3yUYEHHBIX

3aBUCHUMOCTEN (PU3NYECKUX BETUYHUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (U3WYECKUE SBICHUS U IPOLECCHI,
WCIONb3ysl  WM3YUYEHHbIE  3aKOHbI, NP ITOM JlaBaTb  CIIOBECHYIO

(hopMyITUPOBKY 3aKOHA M 3aITUCHIBATH €T0 MaTEMAaTUUECKOE BBIpAKCHHUE

1.6

OOBACHATH (PU3UUECKHE SBJICHUS, IPOLECCHl U CBOMCTBA TN, B TOM YUCIE U
B KOHTEKCTE CUTYallMil NMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE U3 1 — 2 JOru4ecKux
maroB ¢ omnopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH,

(1)I/ISI/I‘ICCKI/IX 3aKOHA UJIK 3aKOHOMCEPHOCTHU

1.7

pemaTth pacu€THble 3agauud B 1 — 2 JEHCTBUS, HUCIOJNB3YS 3aKOHBI M
(dbopMyIbl, cBsi3bIBatOlMEe (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIH3a
YCJIOBHSI 3a/1aud 3allMChIBaTh KPaTKOE YCJIOBHE, MOJACTABIATH (PU3MUYECKUe
BETMYMHBI B (OpPMYJBl M MPOBOAUTH pPAacuéThl, HAXOAWUTH CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIE JIsi PEIICHHsS 3a]ad, OLEHUBATH PEATUCTUYHOCTD

HOJ'Iy‘IGHHOfI (bHSH‘ICCKOﬁ BCINYHHBI

1.8

pacClio3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO pPCHIUMTL IIpH IIOMOIOH
(1)I/I3I/ILICCKI/IX MCTOOB, B OIIMCAHHWU HCCICAOBAHUA BBIACIIATH IMPOBEPACMOC

MIpeIoIoKeHne (TUIoTe3y), pa3iuyaTh U UHTEPIPETUPOBATH MOTYUYCHHBIN




peE3yabTaT, HAXOAUTH omuOKu B X0A€ OoIbliTa, ACJaTh BBIBOABI IIO €I'0

pe3yabTaTam

1.9

MIPOBOAMTH OMBITHI MO HAOMIOACHUIO (DU3MUECKUX SBIICHUN MU (PU3MUECKHX
CBOMCTB Ten: (OpPMYyIHMPOBATH MPOBEPSEMBbIC MPEANOIOKCHHS, COOUPAThH
YCTaHOBKY M3 TMPEJIOKEHHOTO 00O0pY/IOBaHMS, 3alMChIBATh XOJ OMbITa U

(hopMyJIHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATL  HOPAMBIC HU3MCEPCHUA C  HUCIIOJIB30BAHUCM  AHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMKUCHIBATH MOKA3aHUsI MPUOOPOB € YIETOM 3aJaHHOU

a0COIIOTHON TOTPEIIHOCTH U3MEPEHHH

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (PU3UYECKON BEIUYHHBI OT
IpPYro C HCIOJb30BAHHEM NPSIMBIX HM3MEPEHUHM, y4acTBOBaTb B
IUTAHUPOBAHUM Y4€OHOTO UCCIIEOBAHUS, COOUPATh YCTAHOBKY M BBIIIOJIHSATH
U3MEpeHus, Cclieys MpeAJIOKEHHOMY IUIaHy, (UKCHUpOBaTh pE3yJIbTaThl
MOJyYEHHOH 3aBUCUMOCTH (M3NYECKMX BEJIMYMH B BUJC IMPEIIOKEHHBIX

Ta6J'II/IH n l"pa(i)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCICAOBaHUA

1.12

IIPpOBOAMTH KOCBCHHBIC N3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYMH, (W1 (914%
HpeﬂHOH(CHHOﬁ HUHCTPYKIIMU: TIPpHU BbIIIOJHCHUHU H3MepeHHfI CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY W  BBIYHCIATL 3HAUCHUC HCKOMOM

BCIINYHNHBI

1.13

coOnroAaTh mpaBuiia TEXHUKK 0e30MacHOCTU Mpu pabore ¢ 1ab0paTOpHBIM

o0opy10BaHHEM

1.14

yKa3bIBaTh TPHHLIUIBI JIEHCTBHA NPUOOPOB W TEXHUYECKHX YCTPOUCTB,
XapaKTepu30BaTh  MPUHIUIBI  JCHCTBHS  HU3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C NMOMOUIbIO WX OMNMCAHUSA, UCIONb3Ysl 3HAHUSA O
CBOMCTBaX (pU3MYECKUX SBJICHUM U HE0OXoauMble (U3HUECKHe 3aKOHBI U

3aKOHOMEPHOCTH

1.15

MPUBOAUTE IPUMEPHI (HAXOAUTh UH(OPMAIIHIO O MIPUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsT  (DU3MUECKUX 3HAHWUM B TOBCCIHEBHOH IKHM3HH  JUIS
obecrieyeHns 6€30MacHOCTH MPHU OOPAIICHUH C TPUOOPAMHU U TEXHUYECKUMHU
YCTPONCTBAMHU, COXPaHEHHS 37I0POBbSl M COOJTIOICHHST HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.16

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popMmamuu B ceTd VIHTepHET B
COOTBETCTBUU C 3aJIaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE MUMEIOIINXCS
3HAHUW H MNyTEM CpPAaBHEHHUs  PA3JIMYHBIX HCTOYHUKOB  BBIIEIATH
nH(popMaIKio, KOTOpas SBJISETCS MPOTUBOPEUYMBONW WM MOXKET OBITH

HEJIOCTOBEPHOH




1.17

WCTIOJIB30BAaTh TPU BBINOJHEHWH YUYEOHBIX 3aJaHUN HAYYHOIIOMYJISIPHYIO
auTeparypy (pu3MYecKoro cojep)kaHusi, CIpaBOYHbIE MaTepHalIbl, PECYPChI
cetu UWHTepHer, BiageTh NpuéMamMM  KOHCIIEKTUPOBAHMSI  TEKCTa,

npeoOpa3oBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co371aBaTh COOCTBEHHBIC KpaTKHE MHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMAIMU (PU3HUECKOTO COAEPIKaHUS, B TOM
qHciIe MyOJIMYHO JenaTh KpaTKue COOOIIEHHs O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCIIEZOBAaHUM, MPH 3TOM TPAMOTHO HCIIOJNB30BaTh H3yUEHHBIH
NOHSATHHHBIN ammapaT Kypca (U3UKH, CONPOBOXAATh BBICTYIICHUE

Mpe3eHTaunen

1.19

IpU BBIOJHEHWH Y4YEOHBIX IPOEKTOB W HCCIEAOBAHUM pacnpenensiTh
0053aHHOCTH B TIpyNIe B COOTBETCTBMM C IIOCTABJICHHBIMM 3aJadyaMy,
CICIUTHh 32 BBIIOJHEHWEM IUIAHA JEWCTBUHM, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJIQA B  JEATENBHOCTh  IPYMIbI,  BBICTpauBaTh

KOMMYHHKAaTHUBHOC BBaHMOHGﬁCTBHC, YUUTBIBASA MHCHUC OKPYIKAIOMIUX

8 KVIACC

Kon
NPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOW MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pas3jinyaTth SABJICHUS IO ONMHMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOUINX JAHHOE (PUZNYECKOE SBJICHUE

1.3

pacrmo3HaBaTh  IPOSBIEHHWE  HM3YyUYEHHBIX  (U3WYECKUX  SBJICHUH B
OKpY’KalollleM MHupe, B TOM 4YHcie (pu3nyeckue sBICHHsS B MPHUPOJE, NMPH
3TOM TMEpeBOAUTh MPAKTUYECKYI0 3aJadyy B y4eOHYyI0, BBLIETATh

CYILIECTBEHHBIC CBOICTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

1.4

OIKCBHIBATh U3yUYEHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, UCIIOIB3Ys
(du3nyecKkre BEIUMUNHBI, IPH ONMMCAHUU MPABUIBLHO TPAKTOBATh PU3NUECKUI
CMBICJI HCIIOJIb3YEMBIX BEJIWYMH, O003HAUEHUS U EJUHMLBI (U3NYECKUX
BEIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUECKYIO
BEIMYMHY C JAPYTUMHM BEJIWYMHAMHU, CTPOUTHh TpapUKd H3Y4YEHHBIX

3aBUCUMOCTEH (PU3MYECKHUX BEITNINH

1.5

XapaKTCpUu3oBaTh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/I€ ABJICHUA W MPOLECCHI,

HUCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, Ipu 3TOM JaBaThb CJIOBCCHYIO




(GhOpMyYITUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATUYECKOE BHIPAKECHHE

1.6

O0OBACHATh (U3MUECKHE TPOLECCHl M CBOMCTBA TeJlI, B TOM YHCIE U B
KOHTEKCTE€ CHUTYalluid MPaKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIE CBS3U, CTPOUTHh OOBACHEHHE U3 | — 2 TOTMYeCKUX
IaroB ¢ MOMOIIbI0 | — 2 W3y4YeHHBIX CBOWCTBA (DM3MYECKUX SBIICHUM,

(1)I/ISI/III€CKI/IX 3daKOHa UJIK 3aKOHOMECPHOCTHU

1.7

pemate pacu€THble 3agadud B 2 — 3 JEHCTBUS, HUCIOJb3yS 3aKOHBI U
dbopMyIibl, cBA3bIBaOIIME (U3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUSL 33Jaud 3alMChIBATh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHus 3aJauyd, BbIOMpATh 3aKOHBI U (QOPMYJIBL,
HeoOXonuMble JJIsi €€ pelieHus, MPOBOIUTH pacuéThl U CpPaBHUBATH

IMOJIYY€HHOC 3HAUCHUEC (bHSPI‘ICCKOfI BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh NPOOJEMBbI, KOTOpble MOKHO PpELIUTh NpPU TOMOIIU
($U3MUeCKUX METOJIOB, MCIONb3Yysl ONUCAHHWE HCCIEI0BaHMS, BBIIEIAThH
IIPOBEPSIEMOE  MPEANOJIO0KEHUE, OICHUBATh IPABUIBHOCTh  IOPSAKA

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOIBI

1.9

MIPOBOAMTH OMBITHI MO HAOMIOICHUIO (PU3UUECKUX SBICHUN WU (U3HMUECKUX
CBOMCTB Tei: (HOPMYJIHUPOBATh MPOBEPSEMBIC MPEATNOIOKEHH, COOUpaTh
YCTaHOBKY W3 TPEIOKEHHOTO O0OpYJAOBaHUS, OMUCHIBATH XOJ OMBITa U

(bopMyTUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATDL MPAMBIC USMEPCHUA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpH60pOB
Hn JaT4YUKOB (bPISI/I‘leCKI/IX BCIIMYHH, CPABHUBATL PE3YJIbTAThI H3MepeHI/Iﬁ C

y4€TOM 33]aHHOM a0COJIFOTHOM MOrPELUIHOCTH

NPOBOJUTH MCCIIEIOBAaHUE 3aBUCHMOCTH OIHON (PM3MYECKON BEITHMUMHBI OT
Ipyroi €  UCHOJB30BAaHUEM  MPSAMBIX  HU3MEPEHUH:  ILIAaHUPOBATh
UCCIIeIOBAaHNE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIeIys
IPEUVIOKEHHOMY  IJIaHy,  (UKCHpOBaTh  PE3yibTaThl  IOJYYEHHOM
3aBUCUMOCTH B BUJI€ TaOIUI U TPapHKOB, J€IaTh BHIBOJABI M0 PE3yIbTaTaM

ucciaceag0BaHus

1.12

IPOBOJIUTh KOCBEHHBIC WM3MEpPEHMs (PU3MUYECKMX BEJIWYMH: IUIAHUPOBATh
U3MEpeHusi, coduparb  SKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIeays

Hp@I{J’IO)KCHHOﬁ HWHCTPYKIUH, U BEIYUCIIATh 3HAYCHUC BECIIMYNHBI

1.13

coOnroaaTh mpaBuja TEXHUKHU 0€30MacHOCTH MpH padore ¢ 1abopaTOpHBIM

o0opynoBaHueM

1.14

XapakTepu30BaTh  MPUHLUMBI  JEHCTBUS ~ M3YYEHHBIX TMPUOOPOB U




TEXHUYECKUX YCTPOMCTB C ONOPON HA UX OIMCAHHUs, UCIIOJIb3Yysl 3HAHUA O
CBOMCTBaX  (M3MYECKUX SIBIEHUMM U  HeoOXoaumble  (uznueckue

3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npubopsl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM, COCTaBISTh CXEMBI
JNEKTPUYECKUX  LENed ¢  MOCIHENOBATENbHBIM W MapajlICIIbHBIM
COEJIMHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHblE OOO3HA4YEHUs 3JIEMEHTOB

AIEKTPUUECKUX LETIeH

1.16

NPUBOAUTH  TpPUMEpHl  (HaXoguTh  WHPOpPMALMIO O  MPHUMEpax)
NPAaKTHYECKOTO HCIIONB30BAHUS (M3MYECKHX 3HAHWH B IOBCEIHEBHOM
KHU3HU JUIg obecrieueHusi 0€30MacHOCTH MPHU OOpalleHuu ¢ mpubopamMu U
TEXHHYECKHMHU YCTPOHCTBAMH, COXPAHEHHS 37I0POBBSI U COOIIOICHNS HOPM

HKOJIOTMYECKOTO MOBEEHUS B OKpPY KaIOILEH cpeae

1.17

OCYILECTBJIATh TMOUCK HH(OpManuu (HU3NYECKOTO COACpKAHUS B CETH
WNHTepHeT, Ha OCHOBE UWMEKOIIMXCA 3HAHMM W NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIEIATH MH(OPMAIMIO, KOTOpast SIBJISAETCS

IIPOTUBOPEUNBOM UM MOXKET OBITH HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 3a/laHuil Hay4YHO-IOIYJISIPHYIO
JIUTEpaTypy (PU3UUECKOro COAEPIKaHUs, CIIPAaBOYHbIE MAaTEPHUaibl, PECYpPChl
cetu UHTepHer; BnageTh nNpuéMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBaHus MHGOPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBCHHBIC IUCHMEHHBIC M KpAaTKHE YCTHBIC COOOIICHUS,
0000mas WHPOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO
COJICpXKaHHUsI, B TOM YHUCIIC TyOJIMYHO NPECTABIATh PE3yJIbTaThl IIPOCKTHOM
WM UCCIICIOBATEIILCKON JIEATEIHLHOCTH, IPU 3TOM IPAMOTHO UCIIOIB30BATh
U3yYCHHBI TOHATUHHBIA ammapaT Kypca (U3WUKH, COMPOBOXKIATH

BBICTYIUICHHE IIPE3CHTAUEN

1.20

OpY BBIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIECIOBAHUN (U3NIECKUX
IPOLIECCOB paclpeleNiaTh OO0S3aHHOCTM B TPyIIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJa4aMH, CJICIUTH 3a BBINOJHEHUEM IlJIaHA JACHUCTBUU U
KOPpPEKTHPOBATh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBbIM BKJIAJ B
JIEeATEIbHOCTh TPYIIIBI, BHICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE,

MIPOSIBIISS TOTOBHOCTH pa3peiiaTh KOH(PIUKTHI




9 KUIIACC

Kon
npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHUS

1.2

pasiinyaTth ABJICHHUA 110 OINHMCAHHUIO HUX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (pU3HUECKOE SBICHUE

1.3

pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (DU3MYECKUX SBJICHUN B OKPY’KaIOIIEM
MHUpE, B TOM uuciie (pU3MYECKHe SIBICHHUS B IPUPOAE, IIPU 3TOM NEPEBOAUTH
MPAaKTUYECKYI0 3aJauy B Yy4eOHYyIO, BBIICISATh CYLIECTBEHHBIC CBOWMCTBA

(mpu3Haku) pU3NYECKUX SBICHUN

1.4

OIMKMCbIBATH H3YYCHHBLIC CBOMCTBA TEII U (1)I/IBI/I‘~I€CKI/I€ SABJICHUS, HCIIOJIb3Ys
(1)I/I3I/I‘-ICCKI/IC BCJIMYHHBI, IPHU OIMMMCAHUH NPABUIIBHO TPAKTOBATH Q)HSHHGCKHP'I
CMBICJI HCIOJB3YEMBIX BCJIWYHH, 0003HAUYCHHUA U CAWMHUIIbI q)HSI/IIIeCKI/IX
BCINYNH, HaXOJUTb (bOpMyJ'ILI, CBA3BIBAOIIUC  TAHHYIO (l)I/I3I/ILIeCI(yIO
BCIMYMHY C JpyruMu  BCIUMYMHAMH, CTPOHTH Fpaq)HKH HU3YYCHHBIX

3aBHCHUMOCTEH (1)1/131/1%01(1/1)( BCJIIMYMH

1.5

XapakTepu3oBaTh CBOIcTBa Tes, (U3MYECKUE SBJICHHUS U MPOLECCHI,
HCIIOJIb3YSl M3YUYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY

3dKOHa 1 3allMCbIBATh €T0 MaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE IPOLeCcChl W CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil IPaKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATh
IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSACHEHHE U3 2 — 3 JOrMUYECKUX
[IaroB C MOMOMIbIO 2 — 3 W3YyYEHHBIX CBOMCTBA (PU3MUECKUX SBICHHIA,

(1)I/ISI/I‘IGCKI/IX 3dKOHa UJIK 3aKOHOMCEPHOCTHU

1.7

pemaTh pacy€THbIC 3a/1aud (ONUpAIONIecs Ha CUCTeMY U3 2 — 3 ypaBHEHHH),
UCTONB3Yys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DU3UYECKHE BETUYMHBI: Ha
OCHOBE aHalM3a YCJIOBHS 33/1a4d 3alMCBIBAaTh KPAaTKOE YCIOBUE, BBISBIATH
HE/IOCTAIOINE WM HM30bITOUHBIC JaHHbIC, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIE JUIS  pPEUICHWs, NPOBOAWUTH pPACUYETHl M OLIEHHBATH

PCATUCTUYIHOCTD IMMOJTYYCHHOI'O 3HAYCHU A (bPISPI‘-ICCKOfI BCJINYHHBI

1.8

pacro3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCIIUTH IIPU MOMOIIA (I)I/I3I/I‘{eCKI/IX
MCTOAOB, HCIOJB3Yysd OIMMCAHUC HCCICOAOBAHUA, BBIACIIATE IIPOBEPACMOC
IpPEAIIOJIOKCHUC, OLICHUBATH MPaBUIIBHOCTD NopsaKa MMPOBCACHUA
HCCIICOAOBAHMs, ACJIaTh BBIBOABI, HHTCPIIPCTUPOBATL PE3YJIbTAThI H&6J’HOI[€HI/II71 n

OIIBITOB




1.9

MIPOBOJIUTH OIBITHI TI0 HAOIOJCHUIO (PU3UYECKUX SBICHUH WIN (pU3HUECKUX
CBOWCTB T€JI: CAMOCTOSITEIIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa
000pyIOBaHUS, OMMCHIBATh XOJ ONBITA M €r0 pPe3yJIbTaThl, (OPMYIHPOBATH

BBIBOBI

1.10

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 TPSIMBIX W3MEPEHUH, OINpenelss
cpedHee 3HAYCHHME H3MepsieMOd BelMM4YMHBI  ((POKyCHOE pacCTOSHUE
cobuparomieid  JUH3BI), OOOCHOBBIBATH BBIOOp  crocoba  HM3MEPEHHS

(M3MepuTenHHOTO MPUdOpa)

NPOBOJUTH  HCCIENOBaHME  3aBUCHUMOCTEH  (PU3MYECKMX  BEIUYHUH  C
WCTIOJB30BAHUEM  TIPSMBIX  HM3MEPEHHH: IUIAaHUPOBAaTh  HWCCIIEJIOBaHHE,
CaMOCTOSITENIFHO ~ cOOMpaTh  yCTAHOBKY,  ()UKCHUPOBaTH  pPe3yJIbTaThl
MOJTYYEHHON 3aBHCHUMOCTH (PU3NUYECKUX BEIIMYWH B BHUJE TaOIUIN TpaduKOB,

ACJIaTh BBIBOALI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

NpOBOAUTL KOCBCHHBIC HW3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIIMYHMH: IUIAHUPOBATH
U3MEPCHMU, CO6I/IpaTL OKCHICPUMCHTAJIIBHYIO YCTAHOBKY W  BBIINIOJIHATH
HU3MCPCHUA, CICAYA HpeﬂHOX(eHHOﬁ HHCTPYKIIMHU, BBIYUCIATH 3HAUCHUC
BCJIMYMHBI U AHAJIMU3WPOBATH IMOJYUCHHBIC PE3YJbTAThlI C y’—IéTOM SaHaHHOfI

NOrpeuIHOCTHU I/IBMepCHHﬁ

1.13

CO6JHO,Z[8.TB paBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

o0opy10BaHEM

1.14

pasznuyaTth OCHOBHBIE NPU3HAKM U3YYEHHBIX (PU3MUECKHX  MOJENCH:
MaTepHualibHas TO4Ka, aOCOIIOTHO TBEPOE TENO, TOUEYHBII UCTOUHHUK CBETA,
Jdyd, TOHKAas JIMH3a, IUIAHETapHas MOJEIb AaTOMa, HYKIOHHAas MOJEIb

ATOMHOI'O d1pa

1.15

XapaKTepU30BaTh MPUHIIMIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMNOPOM HA WX OIMCAHMUSA, HCHOJb3yS 3HAHHUS O CBOWCTBAxX

q)HSI/I‘IeCKI/IX SIBIICHHUH U HCO6XOI[I/IMI)I€ (1)I/I3I/I‘ICCKI/IG 3aKOHOMEPHOCTH

1.16

HCIIOb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKHX
YCTPOHCTB, U3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB MpPHU
peleHnH y4eOHO-PaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMbI AJIsl TIOCTPOECHHUs

1300pakeHH B IUIOCKOM 3€pKajie M cOOMparoeil TuH3e

1.17

MPUBOAUTE MPUMEPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) MPaKTUIECKOro
UCIOJIb30BaHUs  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HM  JUIA
obecrieyeHnss 6€30MacHOCTH MPH OOpaIleHUuH ¢ MpUOOpaMHu U TEXHUYECKUMHU
YCTpOICTBaMH, COXPAaHEHUS 3/10pOBbS M COOJIOJCHUS HOPM 3KOJOTUYECKOTO

MOBEJICHUS B OKpY>KaroUIeH cpejie




1.18

OCYIIECTBIIATh TOWUCK HH(OpMAnu (GU3UIECKOTO COACPKAHUS B CETH
HHTepHeT, caMoCTOATENbHO (POPMYIHUPYSl MOUCKOBBIN 3aIIpOC, HAXOAUTD MTyTH
OTIpeNIeNIeHUs]  JOCTOBEPHOCTH  TIOJIy9€HHOW WHGOpMAIMA Ha OCHOBE

MMEIOLIMXCS 3HAaHUM U JOIOJTHUTEIBLHBIX HCTOYHUKOB

1.19

WCIONIb30BaTh TMPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil Hay4HO-TIOMYJSPHYIO
aUTEepaTypy (PU3NUECKOro COACPkKAHWS, CIPABOYHBIC MATEPHAIIBI, PECypCHI
cetu MHrepHer, BiageTb NpuéMaMH  KOHCIEKTHPOBAaHUS  TEKCTa,

npeoOpa3oBanus WH(HOPMALIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
MHGOpPMALlUM W3 HECKOJbKUX MCTOYHHKOB (U3NYECKOTO COJEpNKaHMA,
nyOJIMYHO TIPENCTAaBIATh PE3YNbTaThl MPOEKTHOM WM HCCIEI0BATEIbCKON
NEATEIBHOCTH, IIPU 9TOM I'PaMOTHO MCIOJIb30BaTh M3YUYEHHBI NOHATHNHBIN
ammapatr M3y4aeMoro pasaena (U3MKA U CONPOBOXKIATh BBICTYIUICHUE

MPE3CHTAIMEN ¢ YIETOM OCOOCHHOCTEH ayAMTOPUU CBEPCTHUKOB

1.21

IpU  BBINIOJHEHUU YYEOHBIX NPOEKTOB M HCCIENOBAaHUN (UINYECKUX
MPOIIECCOB  pacHpeiesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBHHM C
IIOCTaBJICHHBIMHU 3a/1a4aMH, CJICIUTh 34 BBINOJIHEHUEM IUIaHA JIEUCTBUM U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTh TPYIIIbI, BBICTPAaWBaTh KOMMYHHMKaTUBHOE B3aMMOJEHCTBUE,

NPOABJIAA TOTOBHOCTL pa3pCulaTh KOH(bHHKTBI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
pa3jiena JIEMEHTA

®U3UKA U EE POJIb B TTIO3HAHWUM OKPYXAIOIIEI'O MHUPA

®uszuka — Hayka o mpupone. fABieHus Npupoabl. DPuzndeckue

1.1 SIBJICHUS: MEXaHUYECKHE, TEIUIOBbIE, JIEKTPUUECKUE, MAarHUTHEIE,
CBETOBBIE, 3BYKOBBIE
Ouznyeckue BeMMUMHBL. M3mepeHne (uU3MUECKHX BETUYHH.
1.2 dusnueckue pUOOPBHIL. ITorpemuocTs U3MEPECHUM.
MextyHapoHas cuctemMa eIuHUI]
EcrecTtBeHHOHAaYUYHBIH METOJT O3HAHHUA: HaOJII0IeHHE,
! 13 MOCTAaHOBKA  HAYYHOrO  BONPOCA,  BBIIBIXKEHHE  THUIOTE3,
' SKCTICPUMEHT IO TPOBEPKE TUIOTE3, OOBICHEHUE HAOII0IaeMOTO
SIBIICHUSI
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIEIeH
[IpakTuyeckue paboTHI:
N3MepeHne paccTosTHUM.
T W3mepenune 00bEMa XUAKOCTH U TBEPIOTO Tea.
' Omnpenenenue pa3MepoB MajbIX TE.
W3smepenue Temmeparypel NpU  MOMOIIM  KUIKOCTHOTO
TEPMOMETPA U JATYMKA TEMITePATyPhI
ITEPBOHAYAJIbHBIE CBEJAEHN S O CTPOEHMU BEILIECTBA
51 CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mephl. OMbITHI,
. JTIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE BEIIECTBA
29 JBwxenue yactull BemecTBa. CBsS3b CKOPOCTH JIBHXKEHHS
' yacTHIl ¢ TemnepaTtypoil. bBpoynosckoe neuxenue, mupdysus
5 2.3 B3anmoneiicTBre YacTUI BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHUE
ArperaTHbpie COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH
4 U TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3aMOCBsI3bp MEXAy CBOWCTBAMU
' BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX H WX AaTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
2.6 [TpakTyeckue paboTHI:




Onenka auameTrpa aToMa METOJIOM PSAJOB (C MCHOJB30BaHUEM
dororpaduii).

OMBITHI 110 HAOJIIOICHHUIO TETIOBOTO PACITUPEHHUS Ta30B.

OnbITel 1O OOHApPYXXKEHHIO JAECUCTBUS CHJI MOJIEKYJIIPHOTO

MMPUTAKCHUA

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

MexaHnu4yeckoe JBUXKEHHE. PaBHOMEpPHOE W HEPaBHOMEPHOE

3.1
JBUKEHUE
32 Cxopoctb. Cpenusiss CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUHU.
' Pacuér myTu u BpeMeHU ABUKECHUS
SBnenue uHepuuu. 3aKOH MHepUUU. B3ammoneicTBue Ten Kak
33 MpUYMHA U3MEHEHHUs] CKOPOCTH JBMXKEHMs Tel. Macca kak Mmepa
WHEPTHOCTH TeJa
34 [InmotHOCTH BemiecTBa. CBA3L IUIOTHOCTH C  KOJUYECTBOM
' MOJIEKYJ] B €qUHUIIE 00bEMa BellecTBa
3.5 Cuila Kak XapakTepHCTHKA B3aUMOJICUCTBUS Tell
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ HMOMOIIBIO
' JTUHAMOMETpa
37 SIBnenue TarOTEHUS M cuiia TshkecTu. Cuia TSHKECTH Ha JIPYTHUX
' maHerax. Bec tena. HeBecomocTs
38 Cuna Tpenus. TpeHHE CKOJbKEHUS W TpeHue MNokos. TpeHue B
' MIPUPOJIE U TEXHUKE
1.9 CnoxxeHue  cuil, HampaBlI€HHBIX IO  OAHOM  IPSIMOM.
' PaBHOpelcTBYOIIIAS CHIT
[TpakTdeckue paboOTHI:
OrmpezenieHre CKOPOCTH PAaBHOMEPHOTO JABWKEHHUS (IIapuKa B
KUJKOCTH, MOJENIU AIIEKTPUYECKOT0 aBTOMOOWIS U TakK Jaliee).
OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS Opycka WIn
310 niapuKa IO HAKJIOHHOM IUIocKocTU. OrnpeneneHue IUIOTHOCTH

TBEpAOro Tena. OmnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH
pacTspkeHus (medopmanuu) MpPYKUHBI OT TNPUIOKEHHOW CHIIBI.
OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI  TPEHHS
CKOJIBKEHUSI OT Beca Tela M XapaKTepa COMNPUKACAIOUIUXCS

MMOBEPXHOCTEU




3.11

du3pyeckue SIBICHUS B nmpupoac: TMpUMEPBI IOBHUXKCHUA C
pa3JIMYHbIMH CKOPOCTAMHU B JKMBOM M HEKHBOM npupoae, ,Z[CI>'ICTBPIC

CUJIbI TPCHHUSA B MIPUPOAC U TCXHUKE

3.12

TexHu4yeckue yCTpoCTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/BIX TEJI, )KUIKOCTEN 1 TA30B

JaBnenue TBEpnoro tena. CrnocoObl YMEHBIIEHNUS U YBEIUYECHUS

4.1
JTaBJICHUS
4o JlaBnenue rasza. 3aBUCUMOCTh JaBJIEHHS Ta3a OT 00bEMa,
' TEeMITepaTypbl
43 [lepenava naBneHust TBEPABIMH TEIAMH, XKHAKOCTSIMHU U Ta3amu.
' 3akoH [lackans. [IlHeBMaTHUeCKue MalIMHBI
3aBUCHUMOCTh JIABJICHUS KUJKOCTU oT TJTyOUHBI.
4.4 I'uapocratudeckmii  mapagokc.  CooOmaromuecss  COCYIBI.
['unpaBnuyeckue MeXaHU3Mbl
Atmocdepa 3emmu u arMmocdhepHoe pAaBieHue. [IpuuuHbI
45 CyIIECTBOBaHUS  BO3AYyMIHOM  oOosouku  3emu.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI
HaJl YpPOBHEM MOPsI
46 Wsmepenne atmochepHoro nmaeneHus. [Ipubopsl miis u3mepeHus
' aTMoc(epHOTro JaBICHHUS
47 [elicTBue >KMAKOCTM W Tra3a Ha IMOrPYXEHHOE B HUX TeO.
' BrirankuBaromas (apxumeioBa) cuia. 3akoH Apxumeaa
4.8 [InaBanue ten. BozmyxormninaBanue
[IpakTuyeckue paboOTHI:
HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJIe OT 00béMa
NOrpyXEHHOW B JKMAKOCTH vacTH Tena.  Omnpenenenue
BBITAJIKMBAIOIICH CHIIbI, ACHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
JKUIKOCTh. [IpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOLIECH CHJIBI,
4.9 JICUCTBYIOIIEH HA TEJIO0 B MKUIKOCTH, OT Macchl Teya. ONbITHI,

JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOIIEH  CHJIBI,
JNEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BbEMa MOTPYKEHHOU B
JKUJKOCTh  YacTH Telda M OT  IUIOTHOCTH  >KUJKOCTH.
KonctpyupoBanue apeomerpa WiIM KOHCTPYUPOBAHHUE JOJKU U

onpeaeneHue €€ rpy30noabEMHOCTH




410 ®usnyeckue SBICHUS B TPUPOAE: BIUSHUE AaTMOCHEPHOTO
' JABJICHUS HA )KHUBOW OpraHu3M, IJIaBaHUE PHIO
TexHHueckue ycTpoHcTBa: COOOIIAOIIMECS COCYAbI, YCTPOMCTBO
4.11 BOJIOTIPOBO/IA, TUJIPABIUYECKUN TMpecc, MaHOMETp, OapoMerp,
BBICOTOMED, TIOPLIHEBON HACOC, ApEOMETP
PABOTA, MOIIHOCTSB, SHEPT U
5.1 Mexanunueckas pabota
5.2 Mexaanyeckast MOIITHOCTD
53 [IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTb.
' [IpaBuiio paBHOBECHS pbIYara
54 [IpumeHeHne nmpaBuiIa paBHOBECHSI phlyara K OJI0Ky
55 «3oioToe  mpaBmio» MeXaHWUKH. KodpPUIMEHT T1oJIe3HOTO
' neicTBUS MexaHu3MOB. [IpocThie MeXaHU3Mbl B OBITY U TEXHUKE
5.6 [ToTeHanbHas SHEPTrUuM TeJa, MOJHATOrO HajJ 3eMIEH
5 5.7 Kunernueckas sHeprus
5 g [Tonnas mexaHuueckasi F3Heprus. 3aKOH U3MEHEHHSI U COXPAHEHUS
' MEXaHUYECKON IHEPTrUn
[IpakTuyeckue paboOTHI:
Onpenenenne pabOThl CHIBI TPEHUS TMPH PABHOMEPHOM
59 JBWKEHHM Teja 10 TOPU3OHTAIBHOM MOBEPXHOCTH. MccienoBaHue
ycinoBuil  paBHOBecusi pbluara. Msmepenue KIIJ[ HaknoHHOI
IJI0CKOCTH. V3ydeHne 3aKkoHa COXpaHEHUSI MEXaHUYECKON SHEPTUU
5.10 ®u3nuecKue ABICHUS B IPUPOJIE: PhIUArd B TEJIE YEIOBEKa
511 TexHuueckrue yCTpOMCTBA: pblyar, NOJABUKHBIA M HEMOJIBHKHBIN
' 0JIOKHM, HAKJIOHHAS TUIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon
Kopx 3i1emenTa IIpoBepsiemble 3JIeMEHTbI COAEPKAHUS
pasaena
TEITJIOBBIE ABJIEHUA
6 OCHOBHBIE TOJIOKEHUS MOJEKYIIPHO-KMHETHYECKON TEOpUU
6.1 CTpoeHMsl BemectBa. Macca M pa3Mepsl MouieKyid. OIBITHI,
IIOATBEPKIAOIINE OCHOBHBIE ITOJIOKEHUS




MOJIEKYJIIPHOKUHETUYECKON TEOPUU

Mogenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOrO COCTOSHHMA

o2 BemecTBa. Kpucrannnueckue u amopdHble Tena
63 OObsicHeHHE CBOMCTB Ta30B, XUJAKOCTEH M TBEPABIX Tel Ha
' OCHOBE TOJIOKEHUI MOJIEKYJIIPHOKMHETUYECKOM Teopun
6.4 CMaunBaHuE U KalWUISIPHbIE SBJICHUS
6.5 TerioBoe paclIUpEeHHE U CKATUE
66 Temnepatypa. CBsizp TemmepaTrypbl CO CKOPOCTBbIO TEIJIOBOTO
. JBUKCHHSI YaCTHIL
67 Buaytpennsas osueprus. CnocoObl HW3MEHEHHUST BHYTPEHHEH
. SHEpIUu: Terjonepeaaya U CopeplieHue padoTbl
63 Bunelr  Teruionepenadd:  TEILUIONPOBOJHOCTh,  KOHBEKLMS,
. U3ITy4YeHue
6.9 KonnuectBo TeIIOTEL. Y IeabHas TEINIOEMKOCTE BEIIECTBA
TeriooOMeH U TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOIO
6.10
OanaHca
611 [InaBneHne u  OTBEpJEBAaHUE KPUCTALIMYECKHX  BEILECTB.
. VY eapHas TEIUIOTA IIJIaBJICHUSA
[MapoobOpa3zoBanue wu koHjeHcanus. HMcmapenuwe. Kunenue.
6.12 VY nenpHas TeIIoTa mapooOpa3zoBaHus. 3aBUCUMOCTD
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO AABICHUS
6.13 BiaxxHocTh BO3IyXa
6.14 DOHeprus TOMIUBA. Y IeNbHAasl TEII0Ta CTOPaHUs
6.15 [Tpuniunsr pabotsl TernoBelx aBuraresneit KIIJ[ TerioBoro
' nBuraress. TernoBble IBUraTeNN U 3alMTa OKPYXKaroIIe cpebl
3aKkOH COXpaHEHMs M MPEBPALIEHUS DSHEPTUH B TEIUIOBBIX
6.16
rporeccax
[TpakTuyeckue paboOTHI:
617 OnpITel 1O OOHAPYXEHMIO JEHCTBUS CHJI MOJIEKYJISIPHOTO

IMPUTAKCHU.

OnEITH 110 BbIpalllUBAHHUIO KPUCTAJIJIIOB HOBapCHHOﬁ COJIM UJIN




caxapa.

OmpITBl TIO  HAOMIOJCHUIO TEIJIOBOTO PACIIMPECHHS] Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.

Omnpenenenre JaBJIeHUs BO3ayXa B OAJUIOHE MITIPHIIA.

OMnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3IyXa
OT ero 00bEMa ¥ HarPEeBaHMSI WITH OXJIAXKICHUSI.

[TpoBepka rumnoTe3bl TMHEHHONH 3aBUCHMOCTH JUIMHBI CTOJIONKA
KUAKOCTH B TEPMOMETPUUYECKOM TPYyOKE OT TeMIIEpaTyphl.

HaGnronenne wu3MeHeHUST BHYTPEHHEH DSHEPruu Tejla B
pe3yabTaTe Terionepeaadyu U padoThl BHEITHUX CHJL.

HccnenoBanue sBIIGHHS TEIUIOOOMEHa TP CMEIIMBAHUU
XOJIOAHOU U TrOpsiYey BOABL.

Ornpenenenne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MpHU
TEII000MEHE C HAarpEeThIM METAJUTMUECKUM ITUITHHIPOM.

Ornpenenenue yaelnbHON TEIIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca HCnapeHus.

OrmpezienieHne OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

Onpenenenne yaeIbHON TEIIOTHI TUIABJICHHUS JIBJIA.

®du3nueckue SIBICHUSI B npupoac: MOBEPXHOCTHOC HATSKCHUC U

KallWJUIAPHBIC SABJICHHUA B IPHPOAC, KPUCTAJUIBI B IIPUPOIC,

018 HU3JIYUYCHHC COJ'IHI_Ia, 3aMCpP3aHUC BO,I[OéMOB, MOPCKHEC 6pH3BI;
O6p8.30BaHI/IC POCHI, TYMaHa, UHEs, CHCTA.
Texumueckne YCTPOﬁCTBaI KalTWJJIAPBI, IIPUMCPLI UCITOJIb30BAHUA
6.19 KpHUCTAaJlJIOB, JKUJIKOCTHBIN TCPMOMCTpP, HaTUYUK TEMIICPATYPHI,

TEPMOC, CUCTEMA OTOIUICHHUS JOMOB, TUTPOMETPHBI, TICUXPOMETD,

napoBas TypOHHa, TBUTaTeIb BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Dnektpusaius Ten. /[Ba posa aneKTpUUecKuX 3apsiaoB
B3aumoneiictBrue 3apsokeHHBIX Tenl. 3akoH KyloHa (3aBUCHMMOCTh

7.2 CHJIbI B3aUMOJICHCTBUSI 3apSUKEHHBIX TEJI OT BEIMYUHBI 3apsiioB U
paccTOSHUS MEXKTy TEJIaMH)

73 Onexrpuueckoe noje. Hanpsk€HHOCTb 3IEKTPUYECKOTO IOJIS.

[lpyHuMn  cynepno3uuuu  3JEKTPUUYECKUX — mojied  (Ha




KaueCTBEHHOM YPOBHE)

Hocurenn DIEKTPUUECKUX 3aps0B. DnemMeHTapHBIN
7.4 anekTpuyeckuit 3apsin. Crpoenue aroma. IlpoBonHuku U
JTURJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
76 DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO
' TOKa. ICTOYHMKHY MTOCTOSTHHOTO TOKA
77 JIeHCcTBUS  BJEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHIKOCTSIX U ra3zax
7.8 Onexrpuueckas 1enb. Cuia Toka. DJIEKTPUUYECKOe HAIPSKEHUE
79 CompoTuBieHHEe  MPOBOJHUKA.  YJEIbHOE  CONPOTUBIICHUE
' BEILIECTBA
7.10 3akoH OMa 1l yyacTKa Lenu
7.11 [TocnenoBarenbHOE U apaIeIbHOE COCTMHEHUE MPOBOJHUKOB
Pabora m MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jlkoymns —
7.12
Jlenna
13 DNEeKTpUYECKUe IEeTH U MOTPEOUTENN AIEKTPUYECKONH YHEPTHUU B
. onITy. KopoTkoe 3ambikaHne
7.14 [TocTtossHHBIE MAarHUTHI. B3anuMo1eicTBHE MOCTOSHHBIX MATHUTOB
715 MarnuTtHoe nosie. MarHuTHoe nojie 3eMJId U €ro 3HauY€HHe JUIst
' KU3HH Ha 3emJie
716 OneiT  Opcrena. MarHuTHoe TMOJ€  DJIEKTPUUECKOTO  TOKA.
' [IpuMeHeHne >JEKTPOMArHiTOB B TEXHUKE
JlelicTBUe MarHMUTHOTO TOJiE HAa TPOBOJHUK C  TOKOM.
717 DONeKTpoABUTATENIb  IMOCTOSHHOTO  ToKa.  Mcmonb3oBaHue
. AJIEKTPOJBHUIATENIE B  TEXHUYECKHMX YCTPOMCTBAaX MW  HA
TpaHCIoOpTe
718 Onprtet ®Dapanes.  SIBiaeHWE DICKTPOMATHUTHOW HMHIYKIIHH.
. [IpaBuno Jlenna
71 Onektporereparop. CmocoObl  MOJYYEHHUS  DIIEKTPUUECKOM

OHECPI'UH. C‘)J’ICKTpOCTaHI_[I/II/I Ha BO300HOBJIIEMBIX MCTOYHHKAX




SHEPTUu

7.20

[IpakTuueckue padbOTHI:

OmnpITEl IO HAOIOICHHUIO DJICKTPU3AIUN TN WHIYKIHEW W TpH
COIIPUKOCHOBEHUH.

HccnenoBanue neiCTBUS SIEKTPUUECKOTO T0JIs HAa IPOBOJHUKH U
TMRJIEKTPUKH.

COopka u mpoBepka pabOThI IEKTPUUECKON IIEMU TOCTOSHHOTO
TOKa.

V3mepeHue U peryaupoBaHue CUIIbI TOKA.

H3mepeHue u peryaupoBaHue HaNpsHKEHUs.

HccnenoBanne 3aBUCHUMOCTH CWJIBl TOKa, MIYIIErO 4epe3
pE3UCTOp, OT CONPOTHUBICHHS PE3UCTOpa M HANpsHDKEHUS Ha
pe3ucrope.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb  AJIEKTPHUYECKOTO
CONPOTHBIICHUS]  MPOBOJHUKA OT €ro JUIMHBI, IUIOINAIH
IIONIEPEYHOI0 CEUSHMsI U MaTepHasa.

ITpoBepka npaBuia CIJIOKEHUS HanpsHKeHUH npu
MOCTIeIOBATEIbHOM COCIMHEHUH JBYX pe3ucTopoB. IIpoBepka
nmpaBWia IS CHJIBl TOKa TMPH TapayieIb-HOM COEAMHEHHUH
pesuctopoB. Ompenenenne pabOTHl  ANEKTPUUYECKOTO  TOKA,
uaymero  uepe3  pesucrop.  OmpeneneHue  MOLIHOCTH
AJIEKTPUUYECKOTO TOKA, BBIAEIAEMON Ha pe3uctope. MccienoBanue
3aBUCUMOCTH CWJIBI TOKa, WAYIIErO uepe3 JaMIlOuKy, OT
HanpspkeHuss Ha Heill.  Ompepenenue KIIJ[  HarpeBatens.
HccnenoBaHne  MarHMTHOTO — B3aMMOJEHCTBHMSI  MOCTOSHHBIX
MariuToB. M3yueHne MarHMTHOTO MOJISi MOCTOSIHHBIX MAarHuTOB
npu MX OObEAMHEHUHM W pasjeneHuH. VcciemoBaHue neHCTBHA
AJIEKTPHYECKOTO TOKAa HA MAarHUTHYIO cTpenky. OTmbITHI,
JEMOHCTPHUPYIOIME  3aBUCHUMOCTb  CHJIBl  B3aUMOJEHCTBUSA
KaTYyIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HaIlPaBJICHHs TOKA B
Katymke. M3yuenue nefcTBUsI MarHUTHOTO TIOJISI HA TIPOBOJHHUK C
TOKOM. KoncrpyupoBanue u M3y4YeHUe paboThI

anektpoasurarens. M3mepenue KIIJ[ anexTpoaBuraTenbHOU




YCTaHOBKH. OIBITE o HCCIIEIOBAHUIO SIBIICHUS
AJICKTPOMArHUTHOW  WMHIYKIMHM:  HWCCJICIOBAaHWE  W3MCHCHHI

SHAYCHUA U HAIIPABJIICHUS MHAYKIIUOHHOT'O TOKa

dusnueckue SBICHUS B npupoac: OSJICKTPUUCCKUE SABJICHUA B

aTMoccbepe, SJICKTPUYICCTBO KUBBIX OPIraHU3MOB, MArHUTHOC I10JIC

7.21
3emun, Ipeid MONIOCOB, POJIb MATHUTHOTO TOJIS /ISl JKU3HH Ha
3emiie, MOJISIPHOE CUSIHUE
TexHudeckue yCcTpoMCTBa: MIEKTPOCKOIL, aMIIEpMETp, BOJIBTMETD,
peocrar, CYETUYUK AIEKTPUIECKOMN JHEpruu,
ANEKTPOOCBETUTENBHBIE IpUOOPHL, HarpeBaTesbHbIE
7.22

ANEKTPONpPUOOPsl (IPUMEPHI), DIEKTPUUECKHUE IPEIOXPAHUTENH,
AJEKTPOMArHUT,  JJIGKTPOABUTrATENb  IOCTOSIHHOTO  TOKa,

TeHepaTop MOCTOSHHOIO TOKA

9 KIIACC
Kon
Kopx snemenra IIpoBepsieMble 37IEMEHTBI COJIEPKaAHUS
pazznena
MEXAHNYECKUE ABJIEHUA
2.1 Mexannueckoe nBwkeHue. MarepuanpHas Touka. Cucrema
' oTCcY€Ta
8.2 OTHOCHUTENHLHOCTh MEXAHUYECKOTO JBMIKEHHUS
8.3 PaBHOMEpHOE IPAMOJIMHENHOE JBUKEHNE
%4 HepaBHomepHoe mpsimosiHeHOe nBrkeHne. CpemHss u
' MIHOBEHHAsl CKOPOCTH TeJla IIPU HEPABHOMEPHOM JABH)KEHUU
8 8.5 VYckopeHnue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKEHHE
8.6 CBoboanoe nagenue. OnbITel ["anunes
PaBHOMepHOE nBMXKEHME IO OKpyXHOCTH. Ilepuox m wacrora
8.7 oOpatenus. Jluneinast u yriaosast ckopocTd. LleHTpocTpemuTensHoe
YCKOpEHHUe
8.8 IIepssiit 3akoH HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HproToHa




8.11

[IpuHIHMN cynepno3suuuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka
¢ 13 Cuna TpeHus: cuiia TPEHUsI CKOJIbXEHUS, CUJIa TPEHUsI MOKOS,
' JpyTUe BUJIbI TPEHUS
% 14 Cuna TSXKECTH M 3aKOH BCEMHUPHOI'O TATOTEHMs. Y CKOPEHHUE
' CBOOOIHOTO MaJICHUS
815 JBwxenue maner Bokpyr Comnna. IlepBas kocmuyeckas
' ckopocTh. HeBecoMoCTh 1 meperpysku
8.16 PaBHOBecue MaTepuanbHON TOYKU. AOCONIOTHO TBEPIOE TEIO
PaBHOBecue TBEPIOro Tena ¢ 3aKperyIEHHOM OChbIO BpaIlCHUS.
8.17
MowmeHT cuibl. LleHTp TsKeCcTH
8.18 Nmnynbe Tena. U3mMenenue umnyibca. Miynbe cuibl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 PeakTtuBHOE ABMXKEHUE
8.21 Mexanuueckas paboTa U MOILIHOCTb
222 Pabora cun Tsaxectu, ynpyroctd, TpeHus. CBs3b 3HEpPruum M
' paboThI
823 [lorennuaneHast Heprus Teja, MOJHATOIO HAJ MOBEPXHOCTHIO
' 3eMiu
8.24 [loTenunanpHas 3HEPTUS CKATON MPYKUHBI
8.25 Kunernueckas sneprust. Teopema 0 KHHETUUECKOW SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHU
[IpakTuyeckue pabOTHI:
OmnpeneneHue cpeqHed CKOPOCTH CKOJIBXKEHUs Opycka WM
JBUKEHMS IIapuKa I10 HAKJIOHHOM IulockocTH. OmpezeneHue
YCKOpPEHHs Tela TMpH PaBHOYCKOPEHHOM  JBM)KEHUHM 10
HAKJIOHHOM IUIOCKOCTH.
8.27 HccnenoBanue  3aBUCMMOCTH MYTH  OT  BPEMEHM  IIpHU

PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOM CKOPOCTH.
[IpoBepka runoTessl: eciiv MpU PaBHOYCKOPEHHOM JBIKEHUU 0e3
Ha4yaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KaK psiJi HEUETHBIX YHUCEII,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

I/ICCJIC[[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUA CKOJILXKCHUA OT CHUJIBI




HOpMajbHOro JaBieHus. OmnpeneneHue KodpQuIueHTa TPEHUS
ckosbkeHus. OnpeneneHue KECTKOCTH NpyKUHbL. OlpenencHue
paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBKEHUHM Tella I10
TOpPU30HTAIBHOW TOBepXHOCTH. OmnpezeneHue padOThl CHIIBI
YOPYrocTM  TOpU  NoAbEME TIpy3a C  HCHOJIb30BAaHUEM

HCTIOABHXKHOI'O U IMMTOJABUXKHOT'O OJIOKOB

dusznyeckue ABICHUS B npupoac: MpUiInBbI U OTJIIMBBI, IBUKCHUC

8.28 mwiaHeT COJHEYHON CHCTEMbI, PEaKTUBHOE JBH)KEHUE >KMBBIX
OpraHU3MOB
820 TexHnyeckue ycTpoWCTBa: CHHIOMETP, AATYUKU MOJOXKEHHUS,

PaCCTOSAHNA U YCKOPCHUSA, paAKCThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

Konebarenproe  nmBumkeHne.  OCHOBHBIE — XapaKTEPUCTHKH

> KoJIe0aHUil: Mepuo/i, 4acToTa, aMILUIUTY1a
92 MaremaTiueckuii W TOpPYXUHHbIH MasTHUKH. [IpeBpaienue
' SHEPruM MpH K0JIeOATENTbHOM JIBUKEHUU
9.3 3aryxaromue kosuebanus. BeinyxieHHble KoneOanus. Pezonanc
Mexannyeckue BoHBL. CBOWCTBA  MEXaHMYECKHUX  BOJIH.
9.4 [IpononbHbie U MonepeyHble BOJHBL. J[JTMHA BOJHBI M CKOPOCTh
' e€ pacnpocTpaHeHus. MeXxaHu4ecKue BOJHBI B TBEPIOM TeEIE,
ceificMruecKue BOJIHbI
9.5 3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpa’keHHUE 3ByKa
9.6 HNudpa3Byk u ynbTpa3ByK
[IpakTuueckue paboOTHI:
Omnpenenenne 9acTOThl U Meproa KojaeOaHui MaTeMaTuIecKoro
MasiTHUKA.
OmnpeneneHnne YacToTbl M TEpHOAA KOJNEOAHWH MPYKUHHOTO
MasiTHUKa
9.7 HccnenoBanue 3aBUCHUMOCTH nepuoaa KoJIeOaHui

MOJIBEICHHOTO K HUTH Tpy3a OT AAuHBI HUTH. MccnenoBaHue
3aBHCUMOCTH Tepuojia KojeOaHWi NPYKWHHOTO MasTHHKA OT
Mmaccel Tpy3a. [IpoBepka He3zaBUCMMOCTH TepuoAa KoseOaHUil
rpy3a, HNOJBEUIEHHOIO K HUTH, OT MacChl Ipy3a U KECTKOCTH

npyKUHbL. MI3MepeHue yckopeHusi CBOOOIHOTO MaIeHuUs




®dusnueckue SBJICHUS B MPUPOJE: BOCHPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
9X0
99 TexHnyeckue ycTpoHcTBa: 9XO0JOT, UCIOIb30BaHUE YIbTPa3ByKa
' B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
101 DIIEKTPOMarHUTHOE ToJie. DJIEKTPOMarHuTHbIe BOJHbIL. CBOICTBA
' 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJH
103 DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BosHOBEBIE
' CBOMCTBA CBETa
10 [IpakTuueckue paboOTHI:
10.4 N3ydeHne CBOWCTB DJIEKTPOMATrHUTHBIX BOJH C IIOMOLIBIO
MOOHMIJIBHOTO TeledoHa
105 Ou3nyeckue SBICHUA B MPHUPOJAE: OUOIOTUYECKOE JeiCTBHE
' BUIUMOTO, YIIETPA(QHOICTOBOTO M PEHTTCHOBCKOTO M3TYUCHHIA
10.6 TexHudeckue yCTpPOWCTBA: HCIOJIB30BAHUE DJIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBO#! CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsimonrHEHOE pacnipoCTpaHEHHUE CBETa
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTpa’KeHUS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xop ydeit B JInH3E
1 11.6 OnTudeckast cucrema goTroanmapara, MUKPOCKOTIA U TEJIECKOIIa
11.7 I'ma3 kak ontrueckas cucteMa. baM30pyKoCTh U TalIbHO30PKOCTh
118 Paznoxenne Oemoro cera B crekrp. Omnbitel HbroToHa.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue paboOThI:
119 HccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHUSI CBETOBOIO JIyya
' OT yrJja MajaeHusl.
N3ydeHne xapakTepuUCTHK H300paKEHUsS TPeaIMETa B TIOCKOM




3epkaie.
HccnenoBanue 3aBHCHMOCTH YIJIa TPEJIOMIICHHSI CBETOBOTO
Jyda OT yriia MaJeHUs] Ha TPAHUIIC «BO3AYX — CTEKIION.
[MonmyueHne n300paXKeHMIA C TTOMOIIBEO COOUPAOIICH JTHH3BI.
OmpeneneHre (GOKYCHOTO PAacCTOSHHUS M ONTHYCCKOH CHIIBI
coOuparoIe JTMH3HI.
OmBITHI IO Pa3JI0KEHHIO OETIOr0 CBETa B CIIEKTP.
OnbITBl 1O BOCHPHUSATHIO I[BETa TMPEAMETOB TIPU  HX

HaAOJIIOCHNH Yepe3 IIBETOBBIE (PHIIBTPHI

11.10

®usnueckue sBiaeHus B npupone: 3atmeHus ConHua u JlyHsl,
[[B€Ta TeJ, ONTHYECKHE SBIEHUS B aTMmocdepe (LBeT Heba,

pedpakius, pagyra, MUPax)

11.11

TexHUYeCKUEe YCTPOKMCTBA: OYKH, TEPHCKOI, QoToarmapar,

OIITHYCCKHUE CBCTOBOABI

12

KBAHTOBBIE ABJIEHUA

21 Omnwitel Pesepdopna u mnanerapHas mojenb aroma. Mojenb
' aroma bopa

122 HUcnyckanme ©  moryomieHue  cBera  aToMoM.  KBaHTHI.
' JIuneiuaThie CIEKTPHI

12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHUs

104 Ctpoenue aromHoro simpa. HykimoHHast Mozieiab aTOMHOTO sijpa.
' H3oTomnsl

15 PanuoaktuBHbIe npeBpamieHus. [lepuon monypacnaaa aTOMHBIX
' aaep

126 SAnepHple peakmuu. 3aKOHBI COXpAaHEHHUS 3apsAaI0oBOrO U
' MaccOBOI'0 YHCET

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

123 Peakiuu cuntesa u genenus siaep. Mcrounuku sneprun ColiHia
' " 3BE3N

12.9 Snepnas sHepreTuka. [[elicTBUE paMOAKTUBHBIX H3JIYYECHHN Ha
' YKUBBIE OPTraHU3MBbI

[IpakTuyeckue pabOTHI:
12.10 HabGmronenre CrIomHbIX U JUHEHYAThIX CIEKTPOB U3ITyYCHHS.

HccnenoBanue TpeKkoB: HU3MEPEHUE DSHEPIUM YAaCTULBI  I10




TOPMO3HOMY TIyTH (110 poTOrpadusim).

W3mepeHune paaroakTUBHOTO (poHa

dusnueckue SIBIICHUS B IIpUpPOJE: €CTECTBEHHBIN

12.11 pallﬂoaKTHBHI)IfI (1)0H, KOCMHUYCCKHUEC JIy4YH, pPaIAUMOAKTHUBHOC

' U3JIy4EHUE NPUPOJHBIX MHUHEPAIOB, NCUCTBUE PaJIUOAKTHUBHBIX
W3JIy4YeHUN Ha OPraHU3M 4YeJIO0BeKa

.12 TexHudeckue yCTpOMCTBA: CHEKTPOCKOI, HWHIAMBUIYAJIBHBIN

AO3UMETP, KaMEpa Bunbscona




ITPOBEPAEMBIE HA OI'3 1O ®PU3UKE TPEBOBAHWSI K PE3YJIbTATAM
OCBOEHUWS OCHOBHOM OBPA30BATEJBbHOM TPOI'PAMMBI
OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NMPoBEPSIEMOro
TpeOoBaHUSs

[IpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111ero
o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu (U3MKKM B HaydyHOW KapTHHE MHPA; CHOPMUPOBAHHOCTh
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOH CBA3M U I03HABAEMOCTH SIBICHUUN
IPUPOJIbI, O POJM DKCHepUMEHTa B (U3HKE, O CHUCTEMOOOpasyrolel poiu
(GU3UKN B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA, 00 3BOJIIOLUU
bu3nyecKux 3HAHUW M UX POJM B IEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHUHE
MHpa, O BKJIAJEe POCCHUMCKHX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIET0 MHpa, Pa3BUTHE TEXHUKH H

TEXHOJIOTUN

3HaHUS O BHJAX MaTepuM (BEIIECTBO M I0Jie), O JABWKEHMM Kak croco0e
CYLIECTBOBaHHUS MaTepuu, OO0 aTOMHO-MOJIEKYJSIPHOM TEOpHUH CTPOCHHUS
BEIIECTBA, O (HU3UYECKOM CYIIHOCTH SBJIEHUH MNpHUPOJBl (MEXaHHMYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3In4aTh SBJICHUS 110
OTHCAHMIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX
JaHHOe (pu3MuecKoe sIBIIEHUE; YMEHHUE paclo3HaBaTh MPOSBICHHE M3YUYEHHBIX
¢u3nueckux SBICHUH B OKpPY)KAIOLIEM MHpE, BBIIEISIS UX CYIIECTBEHHbIE

CBOICTBa (ITPU3HAKN)

Brnanenue ocHOBaMM MOHATHHHOTO amnmapara i CHMBOJIMYECKOTO SI3bIKa (PU3UKU
U UCIOJb30BAHUE UX JAJS pelleHHs Y4eOHBIX 3ajau; YMEHHME XapaKTepHU30BaTh
CBOWCTBA TN, (PU3MUECKUE SIBIICHUS U MPOLECCHI, UCIIONB3YsI (PyHIaMEHTaIbHbIE

H OMITUPHYICCKUC 3aKOHbI

VYMeHnue OIHMCHIBaTh HN3YUYCHHBIC CBOWMCTBA TE€l U (bI/ISI/I‘ICCKI/Ie SABJICHUS,

UCTIONB3YS (PU3UYECKUE BETHUNHBI

Brnanenwe ocHoBaMH METOJOB HAay4YHOTO MO3HAHUS C YYETOM COOIIOJCHUS
npaBuj 6e30macHoOro Tpyaa: HaboieHne (PU3nIecKux SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMPATh KCIIEPHUMEHTAIbHYIO YCTAHOBKY U3 TaHHOTO
Habopa 00OpyZOBaHMS MO WHCTPYKIIMH, OTHCHIBATH XOJ OIBITa M 3aIUCHIBATh
€ro pe3yJbTaThl, ((OPMYIUPOBATH BHIBOIDI;

IMPOBEACHUEC MPAMBIX U KOCBCHHBIX I/I3MepeHI/II71 (1)I/ISI/IV-IGCKI/IX BCJIMYHH: YMCHHC
IUTAHUPOBATh HM3MEPEHUS, CaMOCTOSTEIbHO COOUpaTh JKCHEPUMEHTATBHYIO
YCTAaHOBKY IO MHCTPYKUHWH, BBIYHUCIATE 3HAYCHUC BCIWYMHBI U aHAJIIU3UPOBATH

MOJIYYCHHBIC PE3YJIbTATBI C y‘-IéTOM 3aJJaHHO#  IIOT' PCIIHOCTHU PE3YJIbTATOB




U3MEPEHUN;

IIPOBEJCHUE HECIIOKHBIX 3KCIEPUMEHTAJIBHBIX UCCIIEI0BAaHUM; CAMOCTOATEIBHO
coOuparh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M IPOBOJUTH HCCIIEJOBaHHUE IIO
UHCTPYKLIMH, NPEICTABIIATh MOIy4YE€HHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIIMYMH B
BUAe TaOnul U TpaduKOB, YUWUTHIBATH MOTPEUIHOCTH, JEJIaTh BBIBOJBI II0

pe3yjabTaTaM HCCIEA0BaHUA

[ToruMaHue XapakTEpPHBIX CBOMCTB (DU3NUYECKUX MoOjIelel (MaTepraibHas TOUKaA,
abCoIIIOTHO TBEPAOE TEJIO, MOAETH CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TeEI,
IUTAHEeTapHasi MOJENb aToMa, HYKJIOHHash MOJENb aTOMHOTO siipa) U yMEHHE

OPUMEHSTH UX JUI1 O0BSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMeHue o0bACHATh (hPU3MYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBIISATh IPUUMHHO-CIIEICTBEHHBIE CBS3H U CTPOUTH OOBSCHEHHE C OMOpPOil Ha
U3y4YEeHHbIE  CBOWMCTBa  (PU3MYECKUX  SABJIECHUM, (U3NYECKUE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIN

YMenue pemate pacy€THele 3amauu (Ha 0aze 2 — 3 ypaBHEHUi), UCHOIb3Ys
3aKOHBI U (HOPMYJIBI, CBS3BIBAIOIIME (U3UYECKHAE BEIWYMHBI, B YAaCTHOCTH,
3alUChIBaTh KPATKOE YCJIOBHE 3a/layd, BBISABIATH HENOCTAIOLIME JAHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ PEelICHHs, UCTIONb30BaTh
CIIpaBOYHbIC JaHHbIE, MPOBOJAUTH PACUETBl M OLEHUBATh PEATUCTUYHOCTD
NOJYYCHHOTO 3HAa4YeHHs (U3WYECKOH BEIMYMHBL, YMEHHE OMNpPEIeIsiTh

pPasMCPHOCTb (I)I/IBI/ILIGCKOI‘/'I BCJINYUHEBI, HOqueHHOﬁ IIpHu pCHICHHUH 3a1a41

VYmMmenue XapaKTCPHU30BaTh IMPHUHIIUIIBLI ﬂeﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB, B TOM
yyciie OBITOBBIX HpI/I60p0B, U MMPOMBINUICHHBIX TCXHOJOIM'MYCCKHUX IMMPOLCCCOB IO
HX OIHWCAHUIO, HCIIOJIb3ydA 3HAHUA O CBOMCTBaxX (1)I/I3I/ILI€CKI/IX SBJIICHUI U

HEoO0XouMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

10

YMeHne ucnojbp30BaTh 3HAHUA O (1)I/I3I/I‘-IGCKI/IX SABJICHUAX B HOBCGIIHGBHOﬁ KU3HU
st obecrieueHrss 0€30MacHOCTH MPHU OOpaIeHuu ¢ OBITOBBIMU MPUOOpAMU U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 30POBbS U COONIOJEHHS HOPM
9KOJIOTUYECKOTO  TOBEIEHWs B OKpYXKalolled  cpeae;  NOHUMAaHHE
HCO6XOI[I/IMOCTI/I MPUMCHCHUA I[OCTI/I)KCHI/Iﬁ (I)I/I3I/IKI/I U TEeXHOJIOTHuH JJISL

PaLMOHAIBLHOTO MPUPOAONOIB30BaAHUS

11

OmneIT noucka, npeoOpa3oBaHMsl U MpeAcTaBiIeHUs MHPOpMaK (PU3NIECKOrO
CONepXaHUs  C  HCIOJIb30BaHUEM  HMH(GOPMAIMOHHO-KOMMYHHMKATUBHBIX
TEXHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTh MOJYyYE€HHOW MH(OpMalUK Ha
OCHOBE MMEIOIIUXCS 3HAHUW M JOIOJHUTENIBHBIX HMCTOYHHMKOB, YMEHHE

UCIIONIb30BaTh MPU BBINOJIHEHWH YYEOHBIX 3aJaHUl Hay4HO-TIOMYJISPHYIO




AUTEpaTypy PU3UUECKOTO COACPIKAHUS, CIIPABOUHBIE MAaTEPHAIIbI, PECYPCHI CETH
WnuTepHer; BrnazeHue 0a30BbIMU HABbIKAaMU IMpeoOpa3oBaHUs HMHPOpPMAIUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B JpPYryl0; YMEHHE CO37aBaTb COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MHGOpPMAIMU U3 HECKOIbKUX

HUCTOYHHKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA
O3 11O PU3UKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1

MEXAHWYECKUE ABJIEHUA

1.1

Mexannueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema oOTcuéra.

OTHOCUTENHHOCTh JABHKCHUSA

1.2

PaBHOMepHOE M HepaBHOMepHOe ABmxkeHHe. Cpennsas ckopocts. Dopmyna

JUTSI BBIYUCTIEHUS CPEAHE CKOpocTH: v = S/t

1.3

PaBHOMepHOE mpsIMONIMHENHOE NBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teja
OT BPECMCHHU B CJIyda€ paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUXKCHHUSA:
x(7)=x,+vt
I'padviku 3aBUCHMOCTH OT BpPEMEHH MJIsi MPOCKIMH CKOPOCTH, MPOCKIIHH
IepeMeNIeHus, IyTH, KOOPAMHATHI MPHU PABHOMEPHOM HPSIMOJUHEHHOM

JABM>KCHUN

1.4

3aBUCHMOCTh KOOpAUHATBI TC€JIa OT BPEMCHU B CIIy4a€ PABHOYCKOPCHHOI'O

prIMOJ'II/IHCI\/JIHOFO JABUXXCHUA:

S

Se(f) =vp, # i+ »

I-

@opMyIIbl ULl IPOEKIUHU MEPEMEIIECHHs, IPOCKIIMA CKOPOCTH U IPOEKIUHU

YCKOPEHUS MTPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:

3%

.

s.(D)=y,, -t+a

x

o |
"

v (=Y, +a,.-t,

a. (f)=canst,

2 )

Uy, — Uy, =2a,s,
I'paduky 3aBUCUMOCTH OT BPEMEHHU Il NMPOEKUUHU YCKOPEHUs, MPOEKIHUU
CKOpPOCTH, HNPOCKOHUUN MCPEMCHICHUA, KOOPAWHATHI IIPU PAaBHOYCKOPECHHOM

prIMOHI/IHCI\/JIHOM JBUXXCHUHN

1.5

CBoboanoe maznenune. @opmyrbl, ONUCHIBAIOIIUE CBOOOTHOE MAafCHUE Telsa
10 BEpPTUKANIU (BM)KEHHE TeJla BHU3 WIIM BBEPX OTHOCHTEIHFHO MMOBEPXHOCTH
3emmn). ['padmkn 3aBUCHMOCTH OT BpEMEHH Uil TPOEKIHMU YCKOpPEHWUS,

INPOCKIHUHU CKOPOCTU M KOOPAWHATHI IIPH CBO6OI[HOM nmaacHuM TCj1a I10




BEPTUKAIIU

CKopocTh PaBHOMEPHOTO IBHIKCHHUS Tela MO OKpyXHOcTH. HampaBnenue
CKOPOCTH.

cDOpMYJ'IEl IJI1 BBIYHUCIICHUA CKOPOCTH 4YCPE3 paJuyC OKPYKHOCTH U ICPHUOA

oOparnieHus:
2
)=
T

lenTpocTpeMurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

16 yckopenus. opmyna uist BBIYMCIEHUS YCKOPEHUS:
2
i, 2 v
"R
®dopmyia, cBsI3bIBaIOLIast EPUOJT M YACTOTY OOpaLECHUS:
1
) ¥, R v
T
Macca. [1notHocTh BemecTsa. @opmya i BBIYUCIECHUS TUIOTHOCTH:
e m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHue Cuil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIBI,
JEUCTBYIOILEH HA TEJIO
B3anmopeiicteue ten. Tpernii 3akoH HeroToHa:
1.11 Fyn=-Fy
1o TpeHue nokos U TpeHue cKoabxeHHus. PopMmyiia A BBIUMCICHUS MOMYJIS

CHJIBI TPCHUA CKOJIBXKCHUS:




Frpzp-;"u

1.13

Hedopmarus Tena. Ynpyrue u Heympyrue aedopManuu. 3aKOH YNpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BC@MHpHO@ TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My - 1M,
F f G - =—_‘“
R
Cuna 1spKecTu. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
dopMmyna sl BEIYUCICHUS CHIIBI TSDKECTH BOJM3M TTOBEPXHOCTH 3eMiu: F =
mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas pu3ndecKkasi BeIMIrHa.
=mi

Nmnynbe cucremsl Ten. U3MeHneHnne ummyibea. IMIyabc CUitbl

1.16

3aK0H COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEJI:
D=myUy +m, U, =const

PeakTtuBHOE ABHXKEHHE

1.17

Mexanunueckas pabota. @opmyiia A BBIYMCICHUS PaOOThI CUIIBI:

A=Fscos

Mexannueckas MOITHOCTb:

1.18

Kunernueckas u MOTCHIUAJIbHAasA SHCPIrui. d)opMyna JJIA BBIYHCJIICHUA

KUHETHYSCKOM SHCPTHUHU:

mu”
?
= 2




TeopeMa o0 kuHeTHUeCKOU dHeprun. PopmyIa 1 BHIYUCICHUS
MIOTEHLIUATIbHON YHEPIUH TeJa, TOAHATOTO

Hag 3eMIIit:

E_=mgh

Mexanudeckas SHEpIus:

E=E;+E ?

119 3aKOH COXpaHEHUs1 MEXaHU4YeCKOM 3Heprun. @opMyia Jijisl 3aKoHa
COXpPAHEHUSI MEXAHUYECKOW SHEPTUH B OTCYTCTBUE CHJI TpEHHUS: E = const.
[IpeBpalnieHne MEXaHMYECKOW SHEPTUHU NTPU HATMYUM CUIIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.

Prruar. Moment cuiibl: M - Fl.
VYcnoBue paBHOBECHS phluara:
M +M, +..=0
1.20 <
[MoxBrxHbIN 1 HenoABWKHBIN 0510KU. KITJ] mpocThIX MEXaHU3MOB,
n= Anmesnaa
Aﬁrpme:ﬂﬂaz
JlaBiienue TBEPIOTO TENa.
@opMyia 11 BBIYMCIICHMSI 1aBJICHHs TBEPIOIO Tea:
_F
pP= Tl

. JaBnenue raza. ATMochepHOe JTaBlICHUE.

' I'mapocTtaTnueckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMmyna 1715l BBIYUCIICHUS IaBJICHUS] BHYTPH KUIAKOCTH:
P=pgh+Dy,

1.22 3akoHn [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. @opMmyna s ONPEACNICHHS] BBITAIKUBAIOLIECH CHIIBL,

1.23 JIEWCTBYIOILEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh HIIH ras:

Fap =P8V




VYcnosue nnaBanus Tena. Ilnapanue CYJOB U BO3QYXOIJIABAHUC

1.24

MexaHu4ecKHe KoJeOaHHs. AMHJ’II/ITyI[a, nepuoa M 4acCTtoTa KOJIeOaHHMIA.

®dopmyiia, CBSI3BIBAIOLIAS YACTOTY U EPUOJL KOJICOAHUI:

1.25

MaremMatnueckuil U INpyKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Inpu

KoJie0aTeIbHOM JABWXKXCHUU

1.26

3aryxatomue kojiebanus. BeinyxieHnbie konebanus. Pezonanc

1.27

MexaHudecKre BOJTHEI. HpOI[OJ'IBHI)IC " MMONCPCUYHBIC BOJIHEI. HJ'II/IHa BOJIHBI "

CKOPOCTD paCpoOCTPaHCHUA BOJIHBI:

A=v-T

1.28

3Byk. ['poMKoCTh U BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJHBI HA TPaHUIIE

nByx cpen. MHdpa3Byk u ynbTpa3ByK

1.29

IIpakmuueckue pabomul

N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTH
NPY>KUHBL, KO3 (UIIEHTA TPEHUS CKOIBXEHUS; paOOThI CUJIBI TPEHUS, CHIIBI
YIPYroCTH; CPEIHENH CKOPOCTH JBMXKEHUS OpycKa 110 HAKJIOHHOH IIOCKOCTH;
YCKOpeHHUs1 OpycKa NpU JBMKEHUU MO HAKIOHHOM IIOCKOCTH; YacTOTHI U
nepuojia KojeOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl U IEepHOAa
Kosie0aHUH MPYXKMHHOTO MAasTHUKA; MOMEHTA CHIIbI, JIEHCTBYIOLIETO Ha
pblyar; paOOThl CHJIBI YHOPYIOCTH MpU HOAbEME TIpy3a C IOMOIIBIO
HETOABIKHOTO OJl0Ka; pabOThl CHJIBI YHOPYTOCTH NpU MOABEME Ipys3a C
IIOMOILBIO IOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyXKEHHOU
4acTH Tejla U OT IUIOTHOCTH >KMIKOCTH; HE3aBHMCHMOCTH BBITAJIKMBAIOLICH
CWJIBI OT MaccChl Te€Ja; CWJIbl TPEHUS CKOJBXEHHS OT CHJIbI HOPMAaJbHOTO
JaBJI€HUS U OT pOJa TMOBEPXHOCTH; CHWJIbI YNPYroCTH, BO3HUKAIOIIECH B
Npy>XHHE, OT CTeNeHH AeGopMalu MpyKUHBI, YCKOpPEeHUs: Opycka OT yria
HaKJIOHA Hampapisiouleil; mnepuoga (YacToTbl) KoyeOaHUI HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Nlepuoja KoJeOaHui Mpy>KMHHOTO MasTHUKA OT
Maccel TIpy3a M JKECTKOCTH MPYXKHUHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KoyieOaHWH HUTSHOTO MasTHHKAa OT Maccel rpysa. IlpoBepka

YCJIOBUS PABHOBECHA pbldara

1.30

Qusuueckue s6NeHUs 8 Npupode. TPUMEPHl IBUKEHHUS C Pa3IUYHBIMU




CKOPOCTSIMM B JKMBOW M HEXKHMBOM IPUPOAE, NECUCTBUE CUIBI TPEHUS B
IIPUPOZE U TEXHUKE, NPWIMBBI U OTJIMBBI, IBIKEHHUE IIaHeT COIHEYHOU
CUCTEMBI, PEAaKTUBHOE JBUXCHUE OKUBBIX OPraHU3MOB, pblYard B TeEJE
4eJIOBEKA, BIMSHUE aTMOC(EPHOro aBJICHUS Ha )KMBOI OpraHusM, IJIaBaHHUe
pBIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHMYECKHE

BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, AaTYHUKHU IMOJIOKCHUSA, paCCTOAHHUA U
YCKOpPCHUSA, AUHAMOMCTD, HNOAUIMUIIHUKH, PAKEThI, pbIYar, MOJBIKHBIA M

HCHO}IBH)I(HBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIOCKOCTD, IMPOCTHIC MCXaHU3MBI B 6I)ITy,

Bl cooOuiaronmecs cocybl, yCTpOMCTBO BOJOIIPOBO/IA, THAPABIMYECKUI mpecce,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBON HACOC, apeoMETp, IXOJOT,
UCIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOXKEHUS MOJEKYJISIPHO-KMHETHUECKOM TEOpHHM CTPOEHHUs

2.1 BeuiecTBa. Mojgenu TBEPAOro, JKUIAKOTO U ra3000pa3HOrO COCTOSIHUM
BemlecTBa. Kpucramindeckue u amopdHsie Tena

55 JIBrkeHre uacTull BemiecTBa. CBs3b CKOPOCTH JIBUXKEHHS YacTHULl C

' Temnepatypoil. BpoyHoBckoe nBuxenue, Tudysus

23 CMauuBaHuE U KalWUISIPHbIE SIBJICHUS

24 TeruoBoe paciIMpeHue U cxxaTue

2.5 TernnoBoe paBHOBECUE

26 Buytpennss sueprus. Pabora u Teruonepenada Kak criocoObl M3MEHEHHUs

' BHYTPEHHEHN HEPrUuu

2.7 Bunel Temonepenayn: TENIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHUE
HarpeBanne u oxnaxaenue Tten. KoaudecTBo TemnoTel. Y enbHas
TEIIOEMKOCTB:

2.8 : :

QO=cm(t,—1,)
3aKOH COXpaHEHMs SHEPTUU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOTO
Oananca:
2.9
0,+Q, +..=0
2.10 Ucnapenue u xonaeHcanus. M3MeHeHHMEe BHYTPEHHEH SHEPruu B MPOLECCE




HUCIApCHUA ©W KOHACHCAIIUH. Kunenue KUIKOCTH. YI[CJILHaJI TCIJII0Ta

napoo6pa3zoBanus: L = Q/m

2.11

Bnaxnocth BO3yXa

2.12

[InaBnenue u xKpucraumsanus. lV3MeHeHHWe BHYTpEHHEH OSHEPrUU MpH

IJIaBJICHUU U KpUCTAJIJIM3alluN. YI[CJIBHEUI TCIJIOTA IIJIaBJICHHUA:

2.13

BHyTpeHH}I}I OHEPTUdA CropaHuss TOIIJIMBA. VaenpHas TemioTa CTopaHusa

ToruMBa: ¢ = Q/m

2.14

[Tpunnume! padoTs! TermaoBsix Asuratenei. KI1JI TemmoBoro aurarens

2.15

IIpaxmuueckue pabomul

N3mepeHne  yneinbHOW  TEIUVIOEMKOCTH  METAJUIMYECKOrO0  LUJIMHAPA;
KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOM KOMHATHOW TEMIEpaTypbl
(UKCUPOBAaHHONH Macchl, B KOTOPYIO OIYIIEH HArpeThlii IHIUHAD;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATrPEThIM LMJIMHAPOM, IMTOCIE OMyCKaHUs
€ro B BOJly KOMHAaTHOM TEMIIEPATYpPbl; OTHOCUTEIBHOW BIAXXHOCTH BO3/YyXa;
YACJNBHOW  TEIUIOTHI  IIaBJI€HUs JpAa. VccienoBaHnwe  U3MEHEHHs
TEMIIEPATyphl BOJABI MPU PA3THUHBIX YCIOBUSX; SBICHUS TEIUIOOOMEHA MpuU

CMEIINBAHUU XOJIOJHON U TOpsiueil BOJIbI; MpoIiecca NCIapeHUs

2.16

Qusuueckue sa6leHUs 8 Npupode:  TIOBEPXHOCTHOE HATSDKEHHE |
KaMWUISIPHBIE SIBIICHUS B MPHUPOJAE, KPHUCTAUIBI B MPHUPOJAE, H3ITyUYCHHE
Connma, 3amep3aHue BOJOEMOB, MOPCKHE OpHu3bl; OOpa3oBaHHME POCHI,

TyMaHa, NHCA, CHCI'a

2.17

Texnuueckue  ycmpoiicmea. — KalWUIAPbI, NPUMEPbl  MCIIOJIb30BaHUS
KPUCTAQJIJIOB, JKUIKOCTHBIH TEpPMOMETp, JaT4MK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUICHHs JIOMOB, TMIPOMETpPBI, NICUXPOMETp, MapoBas TypOHUHA,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnexTpusanus Tein. J[Ba Buga 31eKTpUUECKUX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXPAHCHUA JJICKTPUICCKOT'0 3apdaa




Onexrpuueckoe noine. Hanpsx€HHOCTh 3nekrpuueckoro mnoss. [IpuHinun

34
CYTEPIIO3HIINH JIEKTPUUECKHX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocutenn snextpuueckux 3apsaoB. JleWcTBHE SIIEKTPUUYECKOTO TIOJS Ha
aneKTpuuecKkue 3apsaabl. [[poBOAHUKY U AUIIEKTPUKU
[TocTostHHBIN 3neKkTpuyecKkuid TOK. JlelcTBUs 3nekTpuueckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I=q/t, U=A4/4
DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUIECKOE COMMPOTHBIICHHE:
3.7 R =pl/S
18 3akon Oma aiis1 yyactka snektpuyeckoi nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNUE POBOITHUKOB:
. ;r_ ;r 1 r " i 1
3.9 [TapannensHOE COETMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=L+1;R=—=.
i § F & ! § F & 2
CwMmerianHbIe COSTMHEHUS TIPOBOTHUKOB
310 PaGora u MomrHOCTE AtekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoyns — Jlenna:
7
112 OneiT DOpcrena. MarHuTHoe MoJie IPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM
MarHuTHON MHIYKITUH
113 MarautHoe 1I0JI€ IIOCTOSHHOI'O MarHura. B3amMoIeHCTBUE HOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MarHUTHOTO TIOJIS1 HA TPOBOJAHUK C TOKOM
3.15 OnbiTel Papajes. SABaeHue 3eKTpoMaraHuTHON nHayKiuu. [Ipasuiio Jlenna
3.16 Ilpakmuueckue pabomol




W3mepeHne 3IEKTPUYECKOTO  CONPOTHUBICHHUS  PE3UCTOPA;  MOIIHOCTU
ANEKTPUYECKOTO TOKa; pabOThI AIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B IPOBOJHHUKE
(pe3ucropbl, JaMmIoykKa), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCUMOCTH CONPOTUBJICHUS OT JJIMHBI [POBOJHUKA, IUIOUIATU €ro
MOTIEPEYHOT0 CEUSHHSI U YICIIbHOTO COTIPOTHBIICHUSI.

[IpoBepka  mpaBwia  AJisi  DJIGKTPUYECKOTO  HAMPSDKCHUS — TIPH
MOCTICIOBATEIbHOM ~ COSIMHEHWH TPOBOJHUKOB, TpaBWJIa JUIST  CHIIBI
AJIEKTPUYECKOTO0 TOKa TMpH TMapajyIebHOM COEJUHEHUU IPOBOJHHUKOB

(pe3uCTOpHI U TAMITOYKA)

Qusuueckue s61eHUs 6 npupode: SIEKTPUUECKHE SBICHHUS B aTtMocdepe,

3.17 JIEKTPUYECTBO IKUBBIX OPraHU3MOB, MarHUTHOE TMoyie 3eMiH, Jpeid
TIOJIFOCOB, POJIb MArHUTHOT'O TOJIS J1s1 )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea. 3JIEKTPOCKOI, aMIepMETp, BOJbTMETp, pPeOCTar,
CUETUYMK JJIEKTPUUECKOM HSHEpPruH, SJIEKTPOOCBETHTEIbHbIE MPHOOPHI,

3.18 HarpeBaTebHbIe ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTEIH, JIEKTPOMArHuT, 3JIEKTPOJBUIATENIb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKA

3.19 DnexTpoMarHuTHble BOJHbI. [1Ikana 37€KTpOMarHUTHBIX BOJIH

3.20 JIyueBas monens ceera. [IpsMonHEtHOE paclIpOCTpPaHEHHUE CBETA

3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano

3.22 IIpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHS CBETA

3.23 Jucnepcus cBeta

304 JIunza. Xop nydeit B tnH3e. DOKycHOE paccTossHUE JTMH3bL. ONTHYECKas CUila

' muH3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. OnTuueckue npuOopbl

IIpakmuyeckue pabomul
N3mepenne ontuyeckod CHiIBI  cOOMparome JuH3b;,  (HOKYCHOTO
paccrosiHusL coOMparolIel JTUH3HI (TI0 CBOWCTBY paBeHCTBA Pa3MEpOB MpeIMeTa U
326 M300pakKeHMs, KOTJla MPEJAMET PacCIOIOKEH B JABOMHOM (PoKyce), moKaszaTels

HpCHOMHeHI/IH CTCKJIA.
UccnenoBanue cBoiicTBa u300pa)KeHUs, TOJYYEHHOTO C IOMOIIBIO
coOuparomield JUH3bI, H3MEHEHHs] (OKYCHOTO pPACCTOSHHS JBYX CII0)KEHHBIX

JIMH3; 3aBHUCHUMOCTH Yyrjia MPECIOMJICHUSA CBETOBOT'O Jy4da OT yrjia maJCHUA Ha




rpaHuIlC «BO3AYX — CTCKIIO»

Qusuueckue asnenus 6 npupooe: 3armenuss Connua u JlyHbl, 1BeTa Tel,

327 ONTHYECKUE SIBJIEHUS B aTMocdepe (1iBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpouicmea: OYKHM, TEPUCKOIN, (oToammapar, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
il PaguoaktuBHOCTh. Aunb(a-, Oera-, ramma-usziaydyeHus. Peakuuu anbda-u
' Oera-pacmajna
4o OmnbiTel Pesepdopna mo paccesnuto anbga-uactui. IlnmanerapHas monenb
' aToma
43 CocraB aromHoro sapa. M3otomnst
4.4 [Tepuon momypacmnaja aTOMHBIX sIIEp
4.5 SnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 U MaCCOBOTO YHUCET
Qusuueckue sAGNeHUA 6 Npupooe: €CTECTBEHHBIH paaHOaKTHBHBIN (OH,
4.6 KOCMHMYECKHE JIyYHd, PaJUOAKTUBHOE H3Iy4YEHHE NPUPOAHBIX MHUHEPAJIOB,
NeCTBUE palMOAKTUBHBIX U3ITyUYEHUIN Ha OPraHU3M YeJIOBEKa
47 Texuuueckue ycmpoucmea: CHEKTPOCKON, WHIAUBUAYAIbHBIA JTO3UMETP,

kKamepa BuibcoHa, simepHast SHepreTuka
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